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1. System Outline and Scope of Works 203
1.1 Genearal

This Employer's Requirements Part 2: Toll Management System covers the diesim't

manufacture and factory test, shipping to site, installation, testing and nnmml

of the toll management systermn for the Mumbal Trans Harbour Link {MTH
India.

This Employer's Requirements shall ba read in conjunction with

Requirements Part 1: General, Part 3: Traffic Management Syste
Dirawings.

1.2 Toll payment mode "

payment moce will be provided:
* Cash

* \Waliet APPIOR code

« ETC (RFID)

* Credit and Debit Cards

In cash payment, user pays the toll amount in cash and toll collector hands over the
receipt and changsa, if any, to the user,

In Wallet App/QR code payment, no cash transaction is made. Users are requested to
hawve the Wallet App/QR code payment application in their smart phone. At the toll gate,
user takes the photo of the QR code posted on the outside wall of tollbooth, input the
toll amount shown on the user fare display and settie the payment. Recaipl is issued
upon confirmation from the E-Purse provider.

In ETC payment, Lisers are requested to have an RFID tag on tha windshield of the
vehicle. ETC amtenna mounted above the toll lane reads the RFID tag and
automatically setfles the payment. No raceip! is issued

In Crechit and Debit card methodology, the user can pay through credit or debit card of
any accepted bank on the POS machine. Upon payment; the bank slip and toll receipt
are issued.

1.21 Vehicle classification and toll rate
1.2.2 MTHL classification

Yehicles will be classified into seven (7) types by toll collector as well &8s automatic
vehicle classifier as lsted below. Toll management system sofiware, database
structure, display formats and print-outs will be designed to cater for these seven
classes. :

Table 1 : Vehicle Classification
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Clasz | Vehicla Type

Car, Jeep, Van or Light motor vehicle
Light commercial vehicle, Light good vehicle, or Mini bus
Bus or Truck

Up to 3 Axal Vehicla

4 to 6 Axel Vehicke

HCM / EME

T Ovarsizad vahicke (7 or more axles)

m o | b | Lo | pa

ST Ll ;

paramaters as defined below. The defintion allows automatic classh
equipment that maasures these parameters,

Table 2 : Definition of Vehicle Classes
Class | Definition

1 A car, jeep, van or light motor vehicle is defined as any mechanical
vehicle, the gross vehicle weight of which does not excesd seven thousand
five hundred kilograms ar the registered passenger camying capability as
zpecified in the certificate of registration issued under the motor vehicle act,
1888 does nol excead 12 excluding the driver,

2 Light commercial vehicle or light good vehicle or mini bus is defined
as any mechanical vehicle, with the gross vehicle weight exceeding seven
thousand five hundred kilograms but l2ss than twelve thousand kiograms
or the registered passenger carmying capability as specified in the cerlificate
of registration issuad under the motor vahicle acl, 1588 exceads twealve but
does not excesd thirhy-two excluding the driver.

3 Truck or bus is definad as any mechanical vehicke, with the gross vehicle
weight exceading twelve thousand kilograms but less than twenty thousand
kilograms or the registerad passenger carrying capabilily as specified in the
certificate of ragistration issuad under the motor vehicle act, 1988 exceeds
twelve exceads thirty-two excluding the driver.

4 3 axle vehicle means mechanical vehicle having 3 axels or vehiche with
the gross waight exceeding twenty thousand kilograms but less than sixly
thousand kilograms.

5 4 to 6 axle Vehicle means mechanical vehicle having 4 o 6 axels or
vehicle with the gross weight exceeding twenty thousand kilograms but
less than sixly thousand kifograms. -

G HCM or EME means heavy construction machinery of earth maoving

G
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equipment or machanical vehicle having 4 1o § axels E_[______.'ﬁ.[.t\.tb‘-'...._
gross weight excesding twenty thousand kilograms but less than sixty
thousand kilograms,

[ Owversized Vehicle means mechanical vehicle having more than 3=
i axels or vahicke with the gross weight exceeding sty thousa

123 FASTag classification

class.
Tahle 3: Vehicle Classification of FA.ETaﬁ
Tag class | Description Tag colour

4 Car / Jeep/ Van . Violet
I:;’I.;.mﬁm and similar mini ight commercial Vialet
Light commercial vehicle [ Mini bus Orange

B Bus 3 Axle/Truck 3 Axla Yellow
Bus 2 Axle [ Truck 2 Axle Green

i2 Tractor { Tractor with trailer f Truck 4/ 5/ 6 Axle Pink

15 Truck 7 fode and above Blue

16 Earﬂ'llh'lmring ! Heawy Conslruction Black
Machinery

The FASTag classification slightly differs from the classification proposed for MTHL.
The FASTag classification will be converted to the MTHL classification as shown below,

Table 4 Conversion of FASTag to MTHL Classification

Tag Description MTHL classification
class

4 Car f Jeap / Van 1
TATA Ace and simiar mini ight commercial

vahicle ..
5 Light commercial wehicle §f Mini bus
G Bus 3 sxdeiTruck 3 Axle 4
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7 Bus 2 Axle | Truck 2 Axde 5
12| Tractor/ Tracior with traller / Truck 4/ 5/ 6 Axle || RO < %5
15 Truck 7 Axle and above B 7
16 Earth Moving / Heavy Construction Machinery &

124 Toll rate

The toll rate for each vehicle class shall be system parameters 3

the system is pul into operation. The system parameters will be
revisad.

Toll managemeant centra system shall be pravided with a toll rate sett .\‘ (A
toll rate is revised, toll table In the system shall be updated and the nag

ke sent automatically to toll plaza system and tolf lane equipment upan
time for the change of rate of toll fees.

e

Toll exemption

Mechanical Vehicle as mentioned in "Mational Highways Fee (Determination of rates
and collection) rules, 2008 [GSR B3B(E) dated 5A12/2008 — point no 117 shall be
axampbed from payment of toll. The toll collector terminal shall be provided with a key
for toll exempted vehicle. The toll exemption transaction at toll lane shall be same as
cash payment oparation except no cash is paid and data including snapshot of vahicle
shall be taken for toll exempted transaction for verification purpose.

1.2  Location of tollgate

Toll plaza shall be established at two locations, Mainfine toll plaza shall he satup at the
secltion bebween Shivaji Magar IC and SHS4 1C, and ancther toll plaza shall be
constructed at Shivaji Nagar Interchange with tollgate at all on'off ramps as shown in
the Drawngs

It shall be noted that at Shivaji Nagar Interchange, tollgate is provided saparately to
the on'off ramp and each toligate handles the vehicle along the specific route. On the
other hand, vehicles from different entry 1C or different destination 10 are mixed at the
mainline toligate and they cannat be segregated. All lanes shall be equipped with
manual, QR, Crr cards and ETC payment modes to allow the lanes ta accept
payment via all modes all the time.

Table &5: Location and Number of Tollbooth

Location Toward Type # of Hybrid | Location

lanes
Mainfine Sewri Mainline B KM 184370 - T H‘.‘%-.\\
Toll Plaza | Chirle Mainlne B

(s % "
l’/ d IMP1100001) 68 {2020 IK
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Shivaj AP-Sewri Entry 1

| JNPT-Sewri | Entry 2
AP-Chirbe Entry 3
Sewri-AP Exit 1
Sewn-JNPT | Exit 2
Chirle-Ap Exit 3

Total 40

1.4  Toll collection location

Due ta the location of toligate, vehicles that travel between two end.6 MY
through toligate one time at mainfine tollgate between Sewn and Ch

G L | O | L | Dd O

lacations summarized in Table 6.
Tabde 6 : Toll Collection Location

From |To Toll payment at | Tollgate type | Remarks
Sewn | Shivaji Shivaji Nagar Exit

Magar

Chiirle Mainline toll Mainline

plaza

Shivaji | Sawri Shivajl Nagar Entry
Magar

Chirle Shivaji Nagar Entry Meed to surrender

proof of payment at
mainline toll plaza

Chirla | Shivaji Maindine todl Mainline MNeed to refund at exit
Magar plaza tollgate
Bawr Mainfine toll Mainline
plaza

It shall be noled that no toll is collected fram the vehicles that use the section babwesn
SHE4 IC and Chirle I1C.

In order to cope with the configuration of the toll system, the following measures shall
be taken for the toll payment

Paymant by cash/QR code

1) The receipt for cash and QR code payment shall have a second part that carres

a bar code indicating the date, time, intarchanga and other details of the pa
made,

(Ei-;( . R, " S ._Z
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Yahicle travelling from Shivaji Nagar to Chirle shalf pay
and receive & receipt upon entry at Shivaji Nagar. At
vehicle shall surender the second part of receipt to the toll collector as a proof of
antry at Sivaji Magar and payment already mads. The toll collector scans the bar
code on the receipd and lets the vehicle to proceed, If no proof is shown, the vehicle
is considerad to have entered MTHL at Sewri and full amaount of jelsi e
charged.

3] Vehiches travetling from Chirle to Shivaji Magar shall pay the full Snagumt
the mainline toll plaza. Al the exit at Shivaji Magar, vehicle sngf &4 "'“
second part of the receipt to the toll collsctor as a proof of payming & W
Plaza. The toll collector scans the bar code fo confirm the pay
refund tha toll difference and kets the vehiclke to proceed

Payment by ETC

1} For all ransactions being done by ETC, the entry and exit shall be d
RFID readers installed In the lanes.

2) For every ETC transaction; the blacklist as sent by the CCH (NPCI1} shall be
checked in the lane; and upon successiul validation; the vehicle shall be allowed
o procesd,

3) [ the vehicle is found in the blacklist entry, user shall be required to pay the toll by
other method of payment,

41 All the enfry and exit pair fransactions shall ba sent to scquirer bank for further
damand of the toll fee from the |ssuer bank; with NPT being the CCH,

Payment by cradit / debit card

5} The receipt for creditfdebit card payment shall have a second part thal carnies a
bar code indicating the date, time, interchange and other defails of the payment
migde.

6) For toll payment paid by creditdebit card; the refund required for the trip from
Chirle to Shivaji Magar shall be treatad as a payment of negative amount and the
transaction shall be sent {o the acquirer bank as such,

Toll system configuration

Toll management system shall have three fiers of hierarchy consisting of Tall
Management System at the top, Toll Plaza System at each toll plaza, and toll lane
system at each toligate as shown in Tabbe 7. Toll managemeant System shall supervise
the antire toll management system. At the mainline toll plaza and Shivaji Nagar, toll
plaza systern shall be provided to monitor and controd the toll lane system at the tollgate.

Atoll management system centre will be established at the mainfine toll plaza located
between Shivaji Nagar IC and SH54 IC. There shall be two toll plaza systems, one at
the same location as toll management System centre and another al Shivaji Na}ﬁ
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& et of toll lane eqguipment shall be installed In the tokbo
vicinity for toll collection operation. The operation of all
controlled and monitored continuously by toll lane controller at each tall lane and toll

plaza system (TFS). The toll piaza system shall also compile, audit and prepare.the
statistical data for print out and for display and onward transmissi

managament system,
Table 7 : Toll System Configuration
Location Shivaji Magar
Toll
managemen
k cenire
systam
Toll plaza Yes
system
Y Entry Exit Easthou | Westbou
) nd nd
; Equipment To To From From
Senari Chirle Sewri Chirle
Cash/OR Yes Yes Yes Yas Yas
coda
ETC Yes Yas Yeasg Yes Yas
CashiQR Yas
refund
ETC refund Yes

The tell plaza systemn shall also provide management facllities such as attendance
recording of staff, reconciliation between declared and expected toll collection, control
of cash and changes transferred between the toll plaza and the bank, reconcillation af
the ETC revenue as sent to the acquirer bank and received from the issuer bank,
sattlement of payment made by credit / debil card, alc.

The toll plaza system shall operale as an awtonomous system with no data
communication between plaza and loll management system centre system being
necessary. Lkewiss, the toll lane systemn shall operate normally even wihen data link
with the toll plaza system is interrupted. During the interruption, toll lane system shall
operate nommally and keep the transaction data. Upon recovery of communication lin
with 1oll plaza system, toll lane system shall send all data stored during the interm
and the antire system shall operate as if there has be no interruplion,
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A data communication natwork via optic fibre cable shall be c{;sﬁa%g part of the
scope of works of this contract. A complete data communicationr ] ne

controller to the Toll Plaza System and baMHn Toll Plaza System Eu‘hd toll

network shall be provided undar this contract.
1.6 Code sysbem

In order to process all data and information refated to the toll o
efficiantly. a code system shall be established for transaction, toll ma
facilities, and the employess of toll collection operation organization
propose the different code system from the system described belo
advaniages of the system thal Tenderer proposes shall be dn:scnl:ud i
proposal, h

1641 Transaction M- L

All ransactions shall ba identified unigualy with an ID as part of transaction data. They
shall be checked for any error and iregularity at the toll management centre, If any
imegularity is found in the transaction data, it shali be reported for further investigation.

The ID part of the transaction data shall consist of the following data:
7} Date and time of transaction

8) Toll plaza and toll lane 1D

9y  Seqguential number assigned based on the data above

Each fransaction data shall contain al least the following information;
10) Vehicle classification (by toll coliector and by AVC)

11} Dizcrepancy in vehicle classification if any

12} Imape and video for the fransactions

13} ANPR Image and output

14} Todl collector 1D

15} Tell amount coflected

16) Method of Collection of Toll (Cash/QR/ETCICT or Dr cards)

171 Fine and other amount charged

18) Exceptional fransaction (exemption, miitary corvoy and other cases)

It shall be possible to search the transaction data with the keys consisting of any
combination of the items listed abava.

Date and time infarmation shall be the date and time of the syatem clock. In the event

the lane eguipment oparates in standalone mode due to interruption of data link T
betwean lane equipment and toll plaza server, the transaction time data shall ba W
marked. Upon rastoration of data link betwean lana equipment and toll plaza

s
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and transfer of data from lane equipment to toll plaza sever, t:ﬁﬂ shall check the
date and time data and difference with system clock if any

1.6.2 Toll coliection facilities

Each interchange shall ba given a uniqua |0 conssting of alphabetical characlers
all lanes at each interchange shall have a unique 1D for identification purp
codes shall be used in identification of the transaciion and identification o
facilities.
163 StaffID

All employees and staff of the toll collection operation organization
access 1o the toll plaza building shall have a unique 1D, The 1D shall
the ID card using the contactiess IC cand to be issued to the staff For
purpose, all ID card shall have an access privilege class. Different ace "
be defined to control the access to the facilities and the axtent of the operati

te each access privilege class. ——

The =taff |D of tha person who has |ost the access to the toll plaza building and toll
collection facilities shall ba 50 marked, and the same ID shall not be assigned to other
PETSONS

Contractor's responsibility for design

The Contractor shall be entirely responsible for the design of all equipment, software,
database and system to be provided under this contract and shall guarantes the
correct and efficient operation of the same under the emvircnmental conditions
spacified.

The Contractor shall be responsibbe for any discrepancies, arors or omissions in the
drawings and information supplied by him, whether they have been approved by the

Employer of not, provided that such discrepancies, errors and omissions are doe to
defective drawings or Information furnished by the Employer.

The primary objectives of Contract shall be to ensure, using all the methods of payment

available, comrect tolls are collected and registerad for all vehicles travelling on the

MTHL, that all tolls eollectad are corectly brought to sceount, that all transactions are

individually recorded for subsequent analysis at the toll management systam, that sl '
journeys for which payment are carefully controlled and that all resulting accounts,

records, displays and other dala are accurate and consistent, Performance of the

system and equipment shall not be afected by the rate of traffic flow and all practicabla

means shall be incorporated to prevent incomect collection, registration or recording.

1.8 Abbroviations and definltions

The following abbraviations shall refer to the words presented hereunder throughout
this Employer’s Requirements:

19 ALB Automatic Lane Barner
20y AL Anti-money Laundering

e
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21} ASE
22) AVG
23) BCR
24y CCTV
25) CSC
26) CSCRW
27) DDR
28) NVR
29) ECC
an) EOV
31) ETC
32) FPS
33) FEW
34) GBIC
35) HHDR
36) HP&MC
37) ICUM
38) ICUS
39) IHMCL
40) KYC
41y LSDU
42) LTL
43) MCEF
44) MCU
45) MLB
45) MTEF
47) MTHL
48) MTTR
48) NHAI

~ 50) NPCC

-

50

51) NPCI
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Sutomatic Wehicle Classifier

Bar Code Reader
Closed Circuit Television
Contactless Smart Cand
Contactiess Sman Card Reader\riter
Dual Data Rate
Network Video Recorder
Emor Correcting Code
Exempt Document Viewsar
Electronic Toll Collection
Finger Print Scanner
Emergency Footswitch
Gigahif Interface Converter
Handheld RFID Reader
High Personage & Military Convoy
Intercam Unit Master
Intercom Unit Slave
Indian Highways Managemeant Company Lid,
Know Your Customar
Lane Status Display Unit
Lane Traffic Light
Mean Cycle Between Failures
Masgtar Communication Linit

Manual Lane Barrier

Mean Time Between Failures
Mumbai Trans Harbour Link
Mean Time to Repair
Mational Highway Authority of India
Mumbar Plate Caplure Camers T
National Payment Carporation of India 3
LA
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- R——— i
| Y=l fAFES | 2K mmrmﬂ/?,
e N = : i
1'-;'.,-. : II';I‘?.-?_ __?I!-"_'? & fgﬁﬁ:rﬂiﬂ&_f




2023

T

i

g

Ll
A

™

2]
LN

r
"



000780

Melwork Video Recorder

&3y DBU On Board Unit —
B4y OHTL Overhead Traffic Light

b65) PDB Power Distribution Board

56) POS Foint of Sales

57) TPS Plaza Server System

58) QR code Cluick Response code

50) RAID Redundant Array of Inexpensive Disks
60y RFID Radio Frequency |dentification

61} RPR Receipt Printer

62y TBC Toll Booth Camera

63) TCD Toll Collector Display

64) TCK Tell Collector Keyboard

63y TCT Toll Collectar's Terminal

B8) TLC Toll Lane Controller

67y TMS Toll managermeant cenire

G8) TOD Tour of Duty

BE) TPS Toll Plaza System

70) UFD Uszer fare display

1) UPS Uninterrupted Power Supply

1.8 System components
184 Toll lane equipment

The lanes shall be of hybrid in nature, meaning having the capabilities of accepting
cashfR code payments, credil card and debit card payments and ETC paymants.
The tall tane shall be provided with the equipment listed below. Bar code reader (BCR)
shall be provided in all exit lanes at mainline, and Shivajinagar interchanges

Tabile 1.8 Composition of toll lane equipment

Equipmentl Abbraviation | Hybrid lane
Booth | Toll tane controller TLC .4

Toll collecior temminal TCT v

Receipt printer RPR v

Emergency foat switch FSWw v

- (‘li},f‘ig ’_rl,_1 ; :'f_ »_iff_’?_;]"ﬁ_-:rzaf|~:
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Intercom unit slave IcUS v Yt
Toll booth camera TEBC ;
Exempt Document Viewer ECV

QR code board QRrC

Bar code reader BCR

Finger print scanner FP&

Handheld RFID Reader HHDR

RFID antenna & neadar AMT

Manual lane bamer MLE

Overhead traffic hght OHTL

Lane traffic light LTL

Uisar fare display UFD

Automatic lane barrier ALB

Amber giren baacon A58

Lane camera LCM

Number Plate Capiure NPCC

Camera

Automatic wehicle classifier | AVC

Motz Bar cord reader shall be provided (o eastbound 1ol lana al the mainlne 1ol plaza

and all exit toll lane at Shivaji Nagar to confirm the entry interchange,

Toll plaza system

The toll plaza system shall be & server system installed st mainline foll plaza and
Shivaji Nagar Interchange to control and monitor the operation of toll tane equipment.

The toll plaza system shall consist of the fallowing eguipment:
72) Toli plaza servers in Hot Standby Configuration

73} TPS Backup Server
T4} Auditor's console

T4} Lane stafus display unit (LSDUY} workstation

T8} Audit workstation

77} Snapshot image workstation
T8y CCTY monitering eguiprment

(414445 [ 2 JK)
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. B0} TMS reporting workstation

000792

|
79) Tour of duty warkstation Y “'fﬁ}i vaan |
80} Poirt of sales workstation
B81) Networking system components < DQ 3
B2) Printers

83) Intercom unit master

It shal be noted that auditor's console accommodates lane status :
workstation, audit workstation, snapshot image workstation, CC A
workstation and master communication unit P sl

it s
The Tall Flaza System (TFS) shall have the following three main fu1‘.t}'.:tl,:ip%‘;h
i’ﬂﬁ' mmani

Bd4) Data acquisition from lane equipment and provision of reqlf
facilities via visual display unit in the control room of the plaza &

85) Data processing and plaza management via visual display uniis,
and data transfer facilities.

. i
E6) Sending and receiving the ETC related data and files as par NPCI m
manual.

The TPE senvers shall be configured in Hot Standby Configuration with TOR swilchas
and SAMN slorage devicas.

The TPS shall comprise varlous inter-linked software modulas, some of which shall
carry oul real time functions, such as data communication with lane equipment and
provision of detailed monitoring facilties.

Each TPS shall be interfaced, via opiical fibre cable network to the TMS system. The

ThIS shall make available data files relating to plaza operations for transfer to the TMS
system and shall receive data files such as operating parameters from TRS system.

Visual display units and printer terminals shall be provided far control, selection and
data input and output. Back-up facilities shall be provided through use of appropriate
external storage devices o ensure that no loss of data or restrictions on operation
occwrs as a result of failure of either the TPS or of the data transmission link with the
TMS system.

Toll Management System (TMS)

The toll management cenlre systerm shall be a server system installed at the toll
managemeant system centre to be established at mamline toll plaza at KM 19+370. The
system shall conzist of the following equipment:

87y TMS Server in hot standby configuration
88) TMS backup server
89) TMS administration workstation

: 20 25" !







91} Financial management workstation

82) Snapshot image workstation

93} Video Wall and Video Storage devices

84) Metworking system components

a5} Printers

The TMS system shall have the following main funelions: -

96) Data acquisition from TPS. &
87) Data processing and validalion via visual display unils, printes ﬁm'inah, 1
datafparameter transfer facilities. \ _i"_‘;'

88) Downloading of operalional parameaters to TPS.

(TOR) switches and storage area network {SAN) storage devices.

The TMS system shall be interfaced. via optical fibre cable network to the TPS. The
TMS system shall make available cperaling parameters relating to plaza operations
for transfer o the TPS and shall receive data files from the TPS.

Wisual display units and printer terminals shall be provided for control, sekaction and
data input and output.

1.40 Software

The Contractor shall provide a set of software to operate on the servers, workstathons
and computers of lane controfler system, toll plaza system serves, toll management
system centre and other computers to be provided under the Contract. The software
shall function as @ system fo provide end results required in the Employer's
Requirements.

A high-level language for all programming shall be used in developing the software for
the system. Details of the language to be used shall be stated in the Technical Propasal
of the Tender. The copyright of the software specifically developed for the project shall
remain with the Contractor,

The st of the software to be provided shall consist of those provided by thicd party
and those spacifically developed for the project. All third-party soflware shall be legally
licensed and there shall be no restriction on the use in the toll management sysiem.
They shall be registered under the name of Employer and any supports and services
provided by the software developer including updale and revizion shall be available 1o
the Employer.

The software to be spacifically developed for the Project shall be fully tested and shall
be free from bugs. The Tendearer shall staie in the Technical Proposal of the Tender t
‘software quality ssurance program that the tenderer intends to adopt in devalo
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the software. ? '1 )
The programming of the applications shall be arranged in s h% ﬂa?rﬂm maXimum
fiexibilty is afforded by the design to aliow the Emplover to m&mm—:n-———__‘

additional facilities which may become availlable or desirable during the working life of
the system, Such future madifications or changas shall not be the part of the current
scope of the contract and shall be estimated and paid time to time by the Employer i
raguired bui comprehensive documentation of the sofftware and source codes.slms

provided under the Contract to allow such n:hangﬂtﬂ be implemented h'_.r .r"‘ir i

with the sofiware that necessary o meet the reguirements r'
Requiramants. These packages may include but will not ba hmmt

100) Leave planning
101) Tour of duty planning for staff

102) Programs allowing the Toll plaza system (TPS) and toll managemBals
(TM3) to operate with other systems such as traffic managsmanl & SHEn
interfaced to the data network and invalving bi-directonal transfer of files,

The Tenderer shall propose in the Technical Proposal of tha Tendear the feasibility and
ease with which such applications might be implemanted using the TPS proposed by
himm and shall advise the spare memory capacily and processing power which could
be available, but not necessarily provided, within the proposed computer to allow such
applications 1o be mphemented.

MNetwork adqulpmant

The Contractor shall supply and install network eguipment at all toll plazas to connact
the Toll plaza systam server with 1ol lana system, and the toll plaza system sarver with
toll management system cenfre server,

Betwesn interchange toll plaza system server and toll lane equipment, the Contractor
shall supply and install al equipment, cables, connectors, terminals and obher
mizcellaneous materials necessary to establish a working local area network
connacting thase two systems.

The netwark babwean the toll managemant system centre and tall plaza system shall
use the oplic fibre cable network o be installed as part of the contract and a data
communication natwork shall be established using layer switch. The Contractor shall

supply and install the network equipment suitable for the optic fibre network and
establish a digital data link between tham.

The requirements for the digital data communication system are presented in Volume
4 of the Employer's Requirements,

Power supply
Power supply rated at 4400, 3 phases will be made available at the essential su
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board of the interchange toll ptaza bullding. This supply
generators to be provided by others. - e

A power distribution board (PDE) as detailed in the drawing shall be supplied and
installad under this Contract. The Contractor shall provide power distribution board at

other locations where necessary, and the cost of such power distribution board shall
be comsidered included n the Confract Price.

The Ceontractor shall supply and install UPS systems in the mannes shown in the
Drawings. All Toll Piaza System and all toll lane equipmant shall be proy
through this UFS to make sure that the power [& continuously a
management system aquipment during the interruption of com

All toll equipment shall operate at 240 volt, single-phase supply

Toll equipment load shall be aranged in the PDB in such manngisfat
practicable balance over the three phases of supply.

Complete earthing network constructed using earthing rods and chagSa
than one (1) ahm shall be provided for toll management system eqoe

Booth communication system -~

A booth communication system shall be provided at each interchange plaza building
to allow voice communication between toll management staff in the bullding and toll
collector at tallbooth,

The communication system shall be of the type thal is capable of both one to one and
one to many communication from tha toll managemeant raom.

Additional facilites shall be provided to allow toll management staff to communicate
with various locations in the plaza building such as communication between the toll
management room and rast room, strong room and cash counting room, alo.

CCTV system

In addition to the video camera provided fo each lane, The Contractor shall provide a
CCTV system as specified herein under the Contracl. The CCTVY equipment is
categorized as two types, COTV for toll management systems and CCTV for security.

The CCTV far toll systems shall consist of:

103) Toll boath CCTY cameras installed inside the boath to observe the activities
of the toll collector while doing the transactions.

104} Plaza surveilance CCTY cameras installed on a mast of sufficient haight and
are Intanded for géneral surveillance of the toll plaza and walkways.

The CCTY for security shall consist of under bridge surveilllance camera and toll plaza

building surveillance. The requirements for the securly surveillence camera is
described in Part 3: Traffic Management Systam,

i
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2. Design Reguirements
21 General

Al types of eguipment comprising the toll management system, Highway Traﬂ]:
Management System and data communication system to be instalied_unde
Contract shall be capable of continuous, 24 hours a day, 7 8eyS @ W
under the environmental conditions prevailing in Mumbai. Should the d 1 EE
pericdic replacement of any equipment or component, he replese: "

such aquipment or componant shall be described in the techni
maintenance manual,

Toll management system, Highway Traffic Management

hardware configurstion shall be adopted for key components to ensure gons
cparation of the systems. Data backup mechanism shall be used to r.lmvg tE
Operation log shall be kept to alliow fracing of operation in case of O
transaction and irregularity in the oparation of the system. Mechh
Incorporated in the system design to prevent illegal or fraudulent adg
collector and any user of the system,

workable toll managemeant f.y'sl-am, Highway Traffic Managemen! System and datz
communication systam, all of which will suit the intended purpose when completed,

Unless stated otherwisa in the Contract Documeants, the Contract shall be for the whole
Works as described in the Contraclt Documents, The Contractor shall quote for the
entire: system and faciliies on a "single responsibility” basis such that the Contract
Price covers all Contractor's obligations mantioned in or to be reasanably infarrad fram
the Contract Documemts In respect of the design, manufacture, procurement,
construction, installation, commissioning and testing of the Works and remedying any
defect during the contract period. This includes all requirements under the Contractor's
responsibilities for testing and commissioning of the systems and faciliies, and whera
requirad by the Contract Documents, the acquisition of all permits, approvals and
license, the fraining services and such ofher items and services as may be specified
in the Confract Documents.

2.1.1  Toll management system

A combination of open and closed toll system will be introdeced to the MTHL, whera
toll plaza ks placed on the mainline between Chire IC and Shivaj Nagar IC st Gavan.
In addition, oligates are placed at all entry and exit ramps of Shivaji Magar for the
vehicles that use Shivaji Nagar IC.

“Mehicles shall be classifiad into Seven (7] types based on vehicke haight, number

. axels and axel distance. The classification of vehicle shall be made by bot s i_::;}
- !
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21.2

21.3

collector visually and by automatic vehicle classification device,

Four typas of toll paymeant method shall be provided, namely cash based manual
callection, ol payment through QR code, credit ! debit card, and electronic toll
collection (ETC) system. ETC system shall be an RFID type complying with the
Mational Highways Authority of India (NHAI) end Indian Highways Management
Company Ltd {IHMCL) as per document H-25011/04/2011 P& P (Toll) \Vol. VI dated
07.11.2017. Employer resarves the right to change the ETC technology: which shall
be decidad at tha time of start of the design phase of the project.

Highway Traffic Management System

The Highway Traffic Management System to be introduced to the MTHL is a
comprehensive Trafic Management System for the bridge having long stretch
comprising the following various component systams:

a) Emergency call box (ECB}) system,

b) Closed Circuit Talavision (CCTV) monitoring system,
¢} Video Incident Detection Systam,

d) Automatic vehicle counting cum classification (ATCC) sysiatf
&) Metecrological (MET) observation system, and '
fi Variable Message Sign (VMS) system

These systems shall function as a component systam and, at the same e
each other by exchanging data betwaen the systems lo achieve the inte
of the lotal systam

Data communication systaem

A data communication system using optic fibre cable shall be established along the
antire stretch of MTHL. The system shall be based on Internet protocol and will be
used for the exchange of data and video signal for; g

Toll management systen: Data exchange betwean toll management centre and toll
plaza system. Dala exchange within toll plaza and interchange will be a separate
systam lo be provided as part of toll managemant system,

Highway Traffic Manageament System: Data exchange between command control
centre and road side equipment incleding ECB, ATCC, meteorological equipment,
variable message sin, atc. In addition, video signal Is transmitted from the traffic
survelllance and sacurity video camera and VIDS system.

The data communication system may be used by other systems such as in-house LAN
network, and internal telephone system

System requirements
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System capacity

2.3
2341

23.2

f"xy%

The toll management system shall have a sufficient capacity in terms of response time,
transaclion processing speed, data transmission bandwidth, and storage capacity to
process @ maximum of two hundred thousand transactions par day and up to five
million RFID accounts. Meither sdditional hardware nor replacement of the initially
Installed equipment shall be allowed to handle the transactions stated above and fo
parform the functions required as toll managament system

The Highway Traffic Management System shall have . Euﬂl::ﬂEnl capaﬁf.jr in tenns u«f

capacity to handle information that lhe system processes, monitor af .-""r
equipment connected to the system. The systam, hardware and sofd
designed to perform the required funclion withou! excessive delayffa
space or any other critical limitations for the system with twice tif
terminal equipment to be supplied under the Contract.

The bidder shall state in his Technical Proposal that the proposed sysi
requirements for the system capacity as stated above.

Reliability

The equiprnent and device comprising the foll managemernt system, Highway Traffic
Management System and data communication system shall have high reliabilty. They
shall have the mean lime betwesn failures (MTBF) as specified for respective
equipment in these Employer's Raquirements, The bidder shall state in hiz Technical
Proposal the expacted MTEF of the equipment he will supphy. The MTEF shall be either
the calculated figure based on the reliability of components comprising the equipment,
or the actual MTRF achieved by the same or similar equipment. For the off-the-ghelf
equipment supplied by a third party, the MTBF published by the manufacturer or
suppliar will be accaptad.

The server system of loll management system shall have an availability of 100 % with
redundant systern configuration.

System design
Design briefing

Within 45 days of Commencement Date of the Works, the Cantraclor shall conduct a
design briefing session in Mumbal. The design briefing shall cover all the system
components included in the Contract. The main objective of the briefing is to acquaint
the Enginear and EMPLOYER staff with the design concept and outlines of the
praposed systems, and to allow them to examineg whether or not the Contractor's
design complies with the Conlract,

Design review and approval

Within 60 days of the Commeancement Date of the Works, the Confractor shall submit
a System Design to the Enginesr for his review and approval. The System Deasign s
provide detailed information of the propesed systam, including system configural

- ——
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specification and functions of equipment, block diagrams, Input and output, flow charts,
interface, design calculation and manufacturer's specification sheats and shall cover
all necessany harcwara, software, database and operating procedures. The Contractor
shall obtain the “Motice of Mo Objection” (NONO) from the Engineer with regard to the
System Design within three (3) months of the Commancement date of the Warks.

The submission of the system design shall be made in multiple imings to avoid the
sifuation Inwhich the total design approval is submitbed in one time with many volumes
of document, Individual submission shall be made in units of component systam.

The Contractor shall not, without specific approval in writing by the Engine ,» acda'B

matenal, part or component on order, nor commence manufacturing of §f W
or software development until the System Design has been approved "f‘Z! z
The Contractor shall not implement any changes on the approved Sirsle
without prior written aporoval of the Enginaer.

The approval of the System Design by the Engineer, howaver, does
Contractor from delivering a fully operational and reliable system,

Hardware system design
Hardware portion of the System Design shall include among others the foliowing:

a) Functional and physical system block diagram of @ach componant
syslam.

b) Connection and interface between the blocks in tha block diagram.
Gl Funclions, capacity, inpul, output, and method of operation.

d) Response time, delay, sllowance, attenuation, loss and other figures as
appropriate for applicable eguipment,

e} Environmental and physical design specifications of the equipment.
Manufacturer's product specification sheets may be accepted for standard
products.

i Power consumption of equipment.
g) Cable network diagram.

hy Cable work plan.

iy Caonduit line plan.

IV Eguipment layout in the rooms at the toll management cenfre, command
cantral cenfre, and toll plaza offics where system, communication and
power supply devices are placed

234 Software system design
Software portion of the System Design shall include, as a minimum, desoription o
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algorthms and parameters, database structure and contents, parameter update
procedures, data flow, calling sequences, error deteclion, backup and recovery and
programming languages.

Structure of sofbware shall be zimple and straightforward. Interdependency and
interaction between modulas shall be clear and kapt to minimum to pravent a defect in
one module from affecting many other modules. Data and parameters shall be
separata from the program and kepd in the database.

Operating procedures of toll management system

Two kinds of oparating procedure of toll management system shall bgpief
presented: foll system operation and toll collection operation.

Toll systemn operation shall cover the procadures that the systam ofkédg
manitoring, checking and diagnosing the syslem operation. Thel| i
Include but not be limited to the monitoring of operaling siatus of compén ﬁt E
modification and updating of operation parameters, connection and d LI
device, identifying the cause of fallure, recovery of the systam from fallurd, &

and printout of various repors

Tall collection operation procedure is the procedurs that loll collectors follow du ng
their daily work. The procedure shall cover the start and end of duty procadure, narmal
cash transaction, and various sbnormal cases of transaction such as discrepancy of
vehicle classification made at exit point and impecuniovs user. Log-in, log-out of toll
collector at four of duty workstation and posi-checking precedure by toll collection
supenvisor shall also be covered.

Fool-proof mechanism shall be incorporated as much as possible in the operation
procedura to prevent any inadverient mistake to cause serious damage to the system,
todl road operation, toll colection and driver's safety. Freguently used operating
sequences shall be described in a step-by-siep manner.

Drawings furnished by the employer

The drawings of bridge, embankment section contained in the bid document are the
Iatest drawing available al the time of bidding. Tha Employer will furnish the Contractor
with the revised drawings as they become available, The Contractor shall examing
these drawings and dasign the equipment layout, equipment installation method, cabls
route, cable installation method, and other works related to these facilifes.

Local area network

It is required that the toll lané system, toll plaza system and tell management centre

system employ an open network architecture consisting of several servers,
workstations and central controllers connected through a standard local area network

based an TCF/IR To ensura a high fevel of reliability and operational flexibility, it is

required that the workstations connected to the natwark shall be complamentary “l__n_,_ s

each other and shall not be dedicated to @ specific function. Breakdown pfa®idliei
warkstation or other device connected o the network shall not affect the I ?"'%
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operation of the system and database in any aspect.
Fower supply

The inpul power supply of any equipment shall not be connecied to any electric
companents except aresters without connecting first through fuses, power switches
and circuit breakers,

The power supphy made avallable al tall management centre, command control cantra
and foll plaza building will be 440-volt three phase 4 wire 50 Hz, The Contractor shall
supply an interruptible. power supply at toll management centre, command conirol
cenfre and toll plaza building of sultable capacity with the output of 230-vgl
phase.
All equipment shall be provided with & clearly visible kabel indicating jHedr
supply type (AC or DC) and voltage. All equipment shall operate with e g

equipment shall be designed to operate normally under instantane
interruption of 20 milli-second or sheder,

The power supply voltage avaidable in the feld will be 230% AC. LA
otherwise or uniass approved by the Engineer, all fisld equipment shall besglesiog
operate directly on 230 W AC. The Contractor shall be responsible for amsipeg
tarminal devieas necassary 1o receive the powar supply.

Design life

All components and materials used in this Contract, excluding consumable items shall
be of a design Iife of 10 years of longer unlass specifically stated otherwise In the
Employer's Requirements. The bidder shall state in his Technical Proposal whether
there is any eguipment or componant that do not have the design life as specified. The
Engineer may approve them if they are easily replaceable and a 10-year design Iife is
generally considerad infeasible or uneconomical. The replacement of such aguipmeant
shall be possible without displacing other component,

Workmanship

All equipment and componants shall ba new and shall ba designed and manufaciured
in the soundest manner, uzing materials most suited o the paricular services, All
materlals shall comply with the latest relevant authorized standards for testing
materials unless otherwise spacified or parmitted by the Enginear. For the design of ail
eguipment, it shall be considerad fo enakle to make ease of their maintenancea work.

All workmanship shall be of the highest class throughout to ensure smooth and
vibration free operation under all possible operating conditions, and the design,
dimensions and materias of all parts shall be such that the stressas to which they may
be subjected shall not render them lisble to distodion, undue wear, or damage under
the most severe conditions encountered in service,

All pars shall conform o the dimensions shown on and shall be built in accordan ;_“‘.:-'i: '?-57‘&
: I i) S Ay
with approved drawings. All joints, dalum surfaces, and mating components sha 3 }{ﬂ H“}:"'
L R I1| ‘ \
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rachined, and all castings shall be spot faced for nuts. Al machined finishes shall be
shown on the approved drawings. All screws, bokts, studs & nuts and threads for pipe
shall conform to the |atest standards of the International Organization for
Stlandardization covering these components and shall conform to the standards for
mefric sizes.

2.8  MNameplate and cable tag

Al equipment supplied under the Contract shall have a nameplate. The namepiata
shall indicate as a minimum, manufaciurer's name, model, type or make, serial nurmbsar,
manufactured month and yaar. In addition, other information such as input voltage,
current, frequency, and complying standards may be described. Information on the
nameplate shall be printed or inscribad in indelible manner. The nameplata shal ba
firmly attachad to the cabinat at the suitable position by scraw, rivel or gdbe

shall not be easily removed.

All cables ghall have a tag showing cable 1D attached to them af S
addition, for optic fibre cable, the tag shall indicate such informaty
type, source, destination, length, wavelength and attenuation for e

210 Environmental conditions i_ : i LY
2101 General g ‘E‘}f =F

Al eguipment shall be designed to operste propery underxﬂik :@ﬁﬁmﬁﬁtﬁg
conditions nomally encountered at the site of the equipment in Mt.u;:ﬁrra gl
conform to the minimum regquirements specilied harsin, Particular attentions
paid to tha fact that MTHL is a bridge across Mumbai Bay and all outside equipment
and cables ara prana to the seawater damage.

The bidder shall describe in Technical Proposal the countermeasures against seawater
damage that Contractor will adopt for the outdoor equipment and cables with tha
descripiion of supporting examples of the countermeasunes.

2.10.2 Environmental conditions

Linless specified otherwise, indoor equipment shall be designed to oparate In the
temparature range of 5 to 40 degrea Celslus, and the relative humidity range of 5 to
85 parcent, whereas outdoor equipment shall operate in the ambient temperature and
refative humidity ranges of 5 to 60 degrees Celsius and 40 to 95 percant
non-condensing humidity, respectively. Adequate protection from moisture
condensation, fungus, rust, insects, rodents, and dust shall be provided,

All equipment shall be adequately treated 1o prevent rust and corrosion due to high
humidity or moisture condensation. Unkess otherwize specifically approved by the
Enginear, all steel housing, pole, fittings, and condull shall be galvanized, and paint

finish shall not be accepted. All galvanized steel surface shall have & minimum plated

zinc amaount of 550 gim2. Any signs of rust or corrosion occuming within the defect

liability period shall be desmed a defect and the Contractor shall be :'uspnrmb‘_p-ﬁﬁrﬂ I'r._ .
mrram'lg at his own expense, tha defect to the satisfaction of the Engineer, 3

E\:t’/% el 100071 IHE S | 2002 K]
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2.10.3 Wind
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Al cutdoor equipment and their suppert, individually and fully assembled and installed
gz a whole, shall withstand an instantaneous wind velocity of at least 45 m/sec.

Protection against lightning

Al outdoor equipment shall incorporate gap arresters or olher suilable device
epproved by the Engineer to pravent lightning damages which may enter through input
AD lines, communication cables, signal cables, feeder cables or other metallic
elemants exposad to the open air. Likewise, surge amester or other suitable protection
device against lighting shall be providad to the suitable points of the local area ne

Compensation for fumnishing and installing lightning protection & "'f
inciuded in the Contract Price and no separate payment shall be i8R

Cabling
Type of cable

The Contractor shall provide all power supply cable, optical fibhy T3
signal cable and communication cable to the aquipment that he siaSRa

shall be of sutable raling for the use. Optical cable connecting the T Dl e
with the toll lane system shall have six (B) cores or more regardiess of thEwem
cores actually used.

All underground cable shall be placed inside steal, polyvinyl chlofde (FVC) or high-
density polyethylens (HDPE} conduit of suitable size and no direct burial cable shall
be used.

Cable work design

Mo cable shall be exposed to open air. The instaflation of non-protecied cables on any
structure will not be parmitted. All cables shall be placed in trunking or conduit. Flexible
coupling, flaxibla pipe, elbaw or ather suitable part shall be usad for the connaction
point of conduits where direchion changas.

All trunking, conduit, cables, winng and earth conductors shall (except when laid in
frenches or in ducis), be secured throughout their length and shall be supporied on
cheats, hangers, trays or racks, No parmanent cabling, winng or conductors shall be
left lying loose in or on any part of the structura or buildings. Cables shall be fixed to
frays etc. by purpose made fixing clamps or similar device.

Under no circumstances, joints in cables shall be made. Cabla terminations and joints
shall be made by methods and with such matenas as are recommended by the makears
of the cables and approved by the Enginesr

The Contractor shall supply and erect cable frays, hangers, brackets and supports for
aﬂ the cables inside buildings. Tmys shall be made from aheet steel of ardequﬁte
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wehs. The arrangement of cables on trays shall avold interferance betwaean powar
cables and communication or data cables.

Power cabies shall ba separated as necsssary from control and communication cables
by nod less than 300 mm except wherz otherwize approved by the Enginear.

Cable delivery

Cables shall be of approved manufacture and chosen from Indian manufacturers in 2o
far as is practicable, The cable shall be delivered to site with maker's seals intagiasd

Unless agreed by the Engmeer, cables shall have been manufactured
18 manths betore delivery to Site and the date of manufaciure shall by
censignments. The permission of the Engineer shall be obtained befora§
installed or wrappings removed. Manufaciurer's test cerificates shall b=
all cables.

Installation. No cable of less than 1.5 square millimetre core section shall be use
power purposes. Cables laid in frunking and on trays shall be rated for multiple runs
a8 appropriate.

All cables shall be delivered on robust cable drums with cable ends freated to form an
effective seal. When a cable is cut from a drum the cable lefi on the drum shall be
immediately sealed in an approved manner to prevent the ingress of molsture, Al
cables once they have bean cutl shall be either terminated in their final position
immediately or effectively sealad in an approved manner,

Mo damaged or repaired sections of cable shall be used
Cable burying

In all casas where cables are to be buried n the ground, the work of trenching,
backfilling, supply and lying of profective tiles eic. will be carrisd out under the Contract,
Trenches shall be excavated in accordance with the reguirements of this Clause, The
depth af trerch shall be such that the cabla has a rmanimum cover of 800 mm.

Al buried cables shall be armoured and suitably servad for the soll conditions and ladd
on 2 7amm deap bed of sand or sifted earth and then covered by the same depth of
the same material as per the standard BS EN 12613, Protective tles complying with
B52484, or aflernative to the approval of the Engineer, shall then ba [aid. During the
back filing of all cable trenches, colourad polythene tapes 150 mm wide shall be laid
at & depth of 150 mm in the trench for waming and cable tracing purposes. The tapes
shall give identification by colour and legend, as appropriate, e.g., Yellow - “Power
cable below” and Green - "Communications cable below” etc. Cablas shall be laid at a
minimum depth of GO0 mm

Immediately afier backfilling, cable and joint markers shall be laid. These shall tak
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form of concrete slab markers or concrete marker.

Each cabie run n open ground shall be marked at the point where it leaves the plinth,
manhaole, Sub-station, supply feeder pilar or similar and shall be marked at
approximately every 100m slong the cable run with an additional marker at each
change of direction of the cable run. Slab cable markers shall be instafed flat in the
ground immediately above the cable with wording e.g., "LV CABLE" or "COMM CABLE"
shall be impressed on each cable marker. Additional circuit symbols shall alzo I:rg.r
rnpraﬁud as dlrav:l.ad byr the Engineer. The letters shall be approximately 25min bigh

2.12.5 Cable pulling .-"r/

All proposals for winching cables into ducts shall be submilted to ;" 4
approval. A cable pulling sye shall be used in pulling the cable throps
shall ke taken that no damaging stress shall occur to the f:abha shedt

I Ir_T -. 'I'Il.
2126 Cable Installation :
Arrangements for the routing ete,, of all cable trunking and conduit runs Syl

by the Engineer before the commencement of installation. The \F wdin
complated 1o the highas! standard of neatness with respect o the visible runS ST
arrangement and alignment of apparatus and fittings, Refarence should be mada h:

IEC 14783,

The positions of equipment are indicated generally in the Employer's Requiremeants
and Drawings, but the exact locations shall be agreed with the Engineer before the
commencement of installation.

Throughout the cable installation care shall be taken to avoid damage from shamp
edges, if necessary alther by smoothing the edges or by providing fixed liners.

Cables on harizental and verical trays and racks shall be secured at sufficiently closa
intervals to ensure that they lie flat, and without crossovers, Cables installed vertically
shall ke held at sufficiantly close intervals to ensure that their weight is taken without
excessive clamping pressure. Every cable shall be neatly run vertically horizontal or
paralled 1o adjacent walls, beams or siruciural members. All cables shall ba aither lxed
to walls, callings and building structures or run in ducts and trenches. ANl cable hangers,
cleats, saddles, brackets and similar supporting devices shall be of an approved type
and of adequate strength for the cables they are supporting. Spacing of clips, saddles
and cleals shall be such as 1o prevent sagging of the cables at all times during their
installed jife.

Cables shall not be installed with bend radius less than that kakd down by the cabls
manufacturer

Where a number of cables are terminated at any particular item of eguipmeant, then
special care shall be taken to ensura that the cables finally approach the aqulpmant

fram a common direction and are individually terminated in an orderly and E-}ITI'I-'ITETFI
*fashion,

If I,Et, ‘%g kAR 140003 ffff'_ *éff 2024 K]
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All cables shall be carefully unrolled In such a manner as (o avoid loops and kinks and

care shall be taken to avoid damage [o outer sheaths by drawing over sharp obstacles,
stones, eic

Cables shall not normally be insialled on external surfaces subject to direct sclar
radiation, but where this ks necassary, suitable screens shall be provided to protect all
such cables from the direct effect of the sun's radiation, These screens shall be of an
approved design, and securely fixed to the struciure. g

Where it is necessary to remove the sheath of a cable, @.q., al a joint A8
lerigth necessary shall be remeoved and the exposed conductor, shegft'd
shall ba adeguately coverad by lape, sleeve or other suitable means

Trunking Systams

All cable trunking shall be made fram mild steel shest or rigid high impgeg Ne%
PVC as epproved by the Engineer, of adeguate thickness and stiffe A gl
to prevent distortion. Bamiers shall be of al least the 2ame gauge as | N, i .
right angle flanges fixed to the runking in an approved mannear, e, R

Trunking shall have tumed edges fitted with screwed insert bushes Lo recaive screws
for the trunking cover and the cover shall have flanged edges to overlap the trunking,
body. Steal trunking shall have the pieces and angle connections properly designed
and neatly made for elecincal continuity, with full profection of cables. The erected
trunking shall be properly aligned during erection, neat in appearance and all joints
zhall butt tightly fogether.

Conduit systems

Unless otherwise agreed. all conduit systems shall be galvanized steel, polyvinyl
chioride {PYC) or high-density polyethylene (HDPE) of sultable size and rating. All
fittings for steel conduit shall be galvanized.

The skzes of conduits used shall be determined by the number of cables to be drawn
in and diamster of the cables, but in no case conduit smaller than 20 millimetres
diamefer shall be used.

Fixing fo surfaces of wallz shall be by means of spacer saddles =sacurely fixed by
screws. Yihere condults are concealad or laid in construction floors, they shall be haid
in position with substantial fixings of make and pattemn to be approved by the Engineer.

Yhere the conduil system terminates at any equipment requiring a non-rigid
connection, a fiexible conduit shall be installed of the PVC or PVYC sheathed metallic
type, fully watertight with purposa made connection adaptors as approved by the
Enginear. Each flexibla connection shall include not less than 400-millimetre length of
flexible conduit and & separate earth conductor shall be run within the conduit. The
flendble conduit shall not be used as an earth continuity conductor.

iCable fray and ladder
Cabie trays, cable ladders and their supports shall be strong enough to mest
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requiremants of the cables Including any future cable|adddicos—ard-s
additional loads applied to the system.

The cable tray design shail mest the following requirements:
a) Cable tray can safely support the loads being mposad upon it

b) The proposed fi<ings to adjacent componants sre also sufficient for the
intended load, and

¢) Any declared defiection limits shall not be exceeded.

Cable tray and ladder systems that are electrically conductive shal
elecirical continuity to ensure equipoatential bonding and mnnanhpn 3

The Caontractor shall obtain a prior approval by the Engineer if the - i
structural members of the bridge s required for iInstallation nfu:.ahla ;

- 212 10Cable identification
Cable and wire ends shall be prepared using only approved mea

damage to conductors and shall be claarly and indelibly marked in ..- i '-=.:_,_'5'.:?~'_t. o

relevant diagrams for wiring up and circuit checking, Each cable shall have'an indeligle

label securaly fixed near each end, giving its reference number in the cable “As-Built
schadules, AT oy

Throughoul the installation the arangement of wire and terminal h:lmhtnaa shall be
consistently followed and shall be as agreed with tha Enginear,

Any phase wires in power circuits used for distribution other than 230/440V shall have
the phase voliage clearly marked at each end of the conductor,

21211 Cable termination

All cables ends into enclosure shall be glanded and sealing boxes shall be supplied
when necessary to complete the installation, All materials used in the manufacture of
the glands etc., shall have no deleterious effect on the cable core or armouring and
shall be non-comradible. Glands shall be to BS 4121 or an equivalent specification.
Spare gland holes shall be fitted with blanking plugs.

212192 Terminals

Wiring entries into all enclosures shall be made through comprassion type giands with
all wires neatly arranged, securely located, preventing the access of vermin to the
enclosure and relieving all terminals of the weight of cablas. Terminals shall be coded
and identified according to the diagrams and the cable and wire marked to assist in
correct maying of all connections. Tarminals shell be of the anti-vibration type, wsing
non-tracking moulded insulation, made by specialist manufacturers and having currant
ratings not lower than that of the cable or wira which they will receive. Live metal shall
be recessed or protected o avold accidental contact, Terminals used in control, alarm
and communication cubicles and in associated cable junction boxes shall be hn
clipped to carrier rails to permit the addition of extra terminals at a later date.
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All equipment and junction boxas shall have a separate ts}m%ﬁn?‘eéeh wire including.
spare cores. Link type terminals shall be provided at the ends of long control, alarm
and communication cable runs fo facilitate the testing of cables.

Jumiped leads and ransition terminals shall be provided to avoid long runs of cable tails
within desks and cubicles. Flexible cable harnesses shall be propery located and
protected from chafing, pinching, and tension where they pass from doors or other
maovabde positions.

All connections batween main switchboards, distribution boards, plant an .8 4

shall ensure that the comect sequence of phase colours is prasarvad
system

2.12.13Earthing and bonding

All exposed metal work and metal not forming part of the elec
including aquipment enclosures and cable supports shall be bondée
aarth 'un accordance with BS CP1013. Thia requiremau'lt shall apply i

fiaxible connection shall be used so that hinges rollers or bearing Maﬁas aren -: use
for continuity.

Substantial non- ferrous earthing ugs or studs shall be fitted for bonding to cable
sheaths or other adjacent equipment, Where sections of cubicles are placed together
to make a composite unit, a bonding strip shall be provided withaut break through the
intermediate sections to provide bonding between all sections, Earthing and bonding
connections shall be stud or clamp type.

The Contractor shall make all necessary arrangements and provide all necessary
items for separate earthing for low level electric circuits if this is regquired by him. This
equipstential grounding shall then be kept insulated from all other earthing or bonding
wrk up to the point of connection to the earth ground electrode,

To minimize the induced voltages and currents created by a lightning strike in vicinity,
the equipotential grounding and the normal earth rods must be buried as close as
possible to each other without touching. All earth conductors shall leave the building
on the same side wall but not in contact with each other except where bondad together,

Resistivity tests on supplementary earth electrodes and on earth conducters shall be
made as the Engineer directs. Earthing network constructed using earthing rods and
chambers for frame or equipment body earthing shall be not more than five (5) ohms.
The resylts shall be reparted in writing.

All cable sheaths, conduits, trunking, trays and the ke shall be bonded together and
fo structural werk and connected to adequate earth electrodes. Particular attention
shall be paid to the correct bonding and earthing of single core cable sheaths, r“’ﬁ“_ﬁ:ﬁh

The: design of all plant and ancillaries shall include protection against all effects of
current, lightning and faults in adipcent circuits which may cause damage or incg
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performance of the aquipmanil.
2.12.14As built drawing

The As-Built drawings shall show the spacing, location and identification of each cable
at all major sections of trays, racks and frunking.

21248 Insulation resistance

(a) Insulation resistance of the communication cable

Insulation resistance between conductors and batween conductors Bn
communication cable installed indoor shall be 5 mega ohm or larger fa a i
system using 250 vo'lt insulafion resistance meter. The porion that is ri-f,‘l-t
the test may be removed,

insulation resistance between conductors and between conductors '-'}-.-,_‘:-..-
underground and aeral communication cable shall be 5 maga ohm-Kid, Gr largarer
the section longer than 1 km and shall be 5 maga ohm for the section ahorter than 1
km. The portion that is not suitable for the test may be removed.

ik} Insulation resistance and distectric strangth of power sumiv cable

Insulation resistance between conductors and between conductors and ground of low
voitege power cable installed indoor, outdoor, asnal and underground shall be 5 mega
obm or larger for the cable section separated by switch. If device iz connected to the
cable, however, the minimum insulation resistance shall ba 1 mega ohm. The
measurement shall be made with the voltags shown in Table 2.1,

Table 2.1: Measurement Voltage of Insulation Resistance

Supply voltage Meaasurament voltage
Mo eguipment Equipment connected
100 voll class 125 vaolt
200 volt class 500 volt 250 volt
400 volt class 500 valt

The voltage in the column of "equipment connected” shall be applied to the case in
which damage to the equipment iz expected by insulation resistance maasuremeanl

2.13 Cabinets

All equipment cabingets for outdoor uses shall be of rainproof and rustproof construction
with smooth exterior and adequate protection against moisture condensation
spacial attention shall be paid to the environment in which the equipment,

% ol
« terminals and cables operate. The Tenderer shall state in his Technical Pro '}-_. “.,':H_“ 1
9 ——— e\
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anti-corrosion measures lo be taken against corosive n@qap‘g f waves and sall I
spray for the cabinet ﬁ

The cabinst shall be made of hot-rolled mild steel plate complying with JIS G 3131 or
equivalent having thickness of 2.3 1, slainless steel plates or aluminium ailoy of
adequata thickness. Steel plate cabineis shall be freated with abrasive blasting before
zinc thermal painting complying with JIS H 8300 or equivalent. Then bwo or more layers

of coating of polyurethane resin enamels and vamishes shall be applied befora the
cabinet is painted in final colour

by foamed sealant. The bidder shall stale in his Technical Fmpus
overcome this problem

Cabinet doors shall parmit complate access o the interior of the cab
encompass essantizlly the whola area of the front surfaca of the cabinet,
pins shall be of stainless-steel construction.

All gutdoor equipment cabinets shall be equipped with a build-in lock AR cabinets¥
the same type of equipment shall have an identical lock. The speuﬁed number of keys
for each type of cabinet shall ba fumished to the Engineer. .

214 Radio interference

All data processing and ransmission equipment shall be designed to prevent radio
interferance with the satisfactory operation of other equipment regardless of whether
the interfarence is due to radiation, induction or conduction.

Yehicle detector units shall be designed to operate normally in the presence of radio
interferences,

215 Metering

All electrical and electronic equipment shall be provided with wavefoerms, voltage fest
paints or voltage meters as necessary for indicating circult conditions,

216 Unit of measurement

In all documentations, comespondences, lechnical schedules and drawings, metric
units of measurement shall ba employad. On drawings where other units have been
used, the matric equivalent shall be marked in addition.

217 Brand name

if brand name, product or model number & menlioned for equipment in the

Specifications, it shall be construed to Include the brand, preduct or model having sane
or equivalant spacifications.

3. Toll Collection Operation Procedure

(s O (o5 1qdq ] 2azs
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2
31 Type of toll collection procedure of manual and"ﬂﬁmﬂn system

MTHL adepls standard configuration for toll management system consisting of mainkne
toiigate at Gavan between Shivaji Nagar and Gavan interchanges, and ramp tollgate at
Shivaji Nagar Interchange. Viehicles pass through one or two toligates depending on their

e
i il

eniry and exit points &5 presented in Saction 1.4 of this Employer's Requiremenis. T
management system shall be designed to cope with the configuration of the B :

shown in Table 3.1 Type of Toll Collection Procedure. Different toll collectio :
shall be adopted regardless of the payment method (cash/QR code/CardETH

Table 3.1 Type of Toll Collection Procedure

Procedure Location Route Rima
From To .
Paymant Mainiine Gavan Shivall Nagar Py I
westbound Or fram
S b
Shivaji Magar | Alrport OF Sewri Or Pay amount
JNPT Gavan correspanding
dastination
Sewri Shivaji Nagar | Pay amourt
carrespanding o
destination
Mainline Sanwri Gavan Pay full amaunt from
eastound Gavan to Seawri
Refund Shivaji Magar | Gavan Shivsji Magar | Swrender second
Exits part of receipt given
at mainline toll gata
and received Refund
E:xit Pass Mainlims Shivaji Magar | Gavan Exit passage on Bar
edstbaund code scan

Initial conditions

Thne operationa procedures and the functions of various equipment and device arg
described below Basic steps are given first, then the infringements and altemative
pracedures which can anise ara prasented. The descriptions assume that all power is
correcly available, the larme equipment are switched on and ready far use, appropriate data
has been downloaded from the Toll plaza system (TPS), and the lane is unidirectional and
is initially not in usa,

Az the inldal condition before the [ane is opened, the following situalion shall exist:

3.2

= Table 3.2 Initial Conditions {,:E;ﬁ'il--
e -'l-l"";' o
! of HESE
) - il
ff s - IR HIHER | 2022 K VB, TR ;
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Equipment Status
1. Manual lane barriar LB Closad
2 Overhead traffic light OHTL Red {ciosed)
3. Lana traffic light LTL Red
4. Usar fare display UFD Blank (aff)
5 Lane vidleo camera LCM Off
B, Baalh vides camara BCM Of _;" ;
7. Automatic lane barmier ALE Closed i ¥ ]
8 Amber siren baacon ASE o G 1!'{‘* .
8 Automatic vehiche classifier ANC Oparational ‘
10. ahicle datector MO Operational ..- 3

Sl |
of
3.3
334
332

Cagplay on the TCT shall show that power s available, the lane i closed and the display
shall show the current date and time assumed by the equipment.

All keys on the TCT shal bie disabled expect for the toll collsctor logn keys, |
Log in and log out Procedure

Log in procedure

To commence his duty, the toll collector is expectad to perform an attendance log-in at the
TOD worksiation before proceeding to the booth. The lane will be assigned to the toll
callector randomly by the system without any requirament or possibility of human
Interferance or manipulation. The collector will then unlock the beoth, arrange the floal, and
then present the finger on the fingarprint reader for lagin. The collector shall not be allowed
to log-in at the lang unless he has dona the attendance log-in at the TOD Workstation. An
overnde shall be included where the lane supervisor assisted log-in is employed should
there be a fallure in the link bebween the TOD and lane, Assuming the fingerprint is valid.
the collector's identification number shall be shown on the TCT display for a period of
appraximataly three saconds. Should the fingerprint input be invalid or unable to be read
then an appropriale message shall be shown on the display and an alarm will be raised on
LSDU in the Control Room of the Toll Plaza bullding. In case if the lane is offline, the lane
alarm shall be raised to notify the supervisor and lane assistant thal some unauthonzed
access is attempted in the lane. The UFD will also display appropriate message. Once the |
fingerpsint input has been accepted by the eguipment, the ol collector will be deamed ta
be Togged-in' to the lane equipment,

Lane open procedurs

The toll cofllector will open the Manual lane barrier and then operate the lane open con
an tha TCT. This action shall cause:

1) The lane closad aspect of the OHTL to be extnguished.

ﬁ'fé"*a'-.a
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1) The lane closed indication on the TCT to be cancelied.

21 The lane open aspect of the OHTL o be illurninated.

3) The lane open indication o be displayed on the TCT

4)  Postthe sign bearing QR code on the outside wall of follbooth facing toll lane

The sequence of presenting finger to the fingemprint reader, npmlng of the manual |anes

barrier and operation of the lane opan control may be perfarmed in any ords ""f"‘m'

open condition shall be dependent on all conditions having bean meat.
333 Lane close procedurs
The toll collector will operate the lane closed' control on the TCT which f.nafi
1) The lane open aspect on the DHTL to ba extinguishad 0
2) Thelane clased sspect on the OHTL to be illeminated 0
3] The lane open dispiay on the TCT to be extinguishesd
4] The lane closed dizplay in ke TCT to bailluminated
5] Ramove the QR code sign

It shall be possible for the toll collector to process any vehickes still queding for the lana
whilst the OHTL ie displaying the lane closed aspect provided that the toll collector is fill
L logged in to the TCT, In addition to operating the lane clased contral, the toll collectar may

al=a close the manual lane barier to present a physical obsiruction to vehicas trying ©
enter the lane.

334 Logout procedure

Al the end of & duty, the toll collector will press the “log out” key followed by the "enter’ key

as confirmation. The lane equipment shall close the current duty for that toll colleclor and
the lane equipmant and TPS shall produce and store end of duty statiatics

After pressing the “log out' key but before pressing the “enter’ key, the toll collector may
press the ‘cancal” key. In this case, the current duty shall not be terminated, and the toll
collector may continue o operate the kane.

It shall be possible for the lane equipment to be laft in the lane closed condition as above
without the cellector logging cut Subsequent operation of the lane opan control, and
manual lane bamier if appropriate, shall restore the tane open condition and allow
continuation of the collectar's duty,

34  Standard operation procedure for cash / QR code payment
341 Procedure for cash payment

A vehicle waill asrive in the toll lane and stop adiacent to the toll booth. The ANPR camera
shall detect the vahicle reglistration number plate automatically and shall display the output
on the TCT The toll collecior will enter the aporopriate vehicla classification and type of
Jourrey and will check the vahicle registration number If the output of ANPR |s comect I_|;|§__,H
transaction shall proceed or If there are any changes to be done; the same shall be u i
by the foll collector; and the ransaction shall proceed furthar. This action shall
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selected dassification and the amount of toll due to be shown on the display on the TCT
and the UFD. It shall be nated that the toll collector may enter the classification prior to the
vehicle amiving at the toll boath

Tha matorist will affer tha toll collecior coing andfor nolas a8 payment for the tll. The ol
collectar will kake the amaunt endered and provide change If any,

Having received full payment, the collector shall prass the "CASH' key whergeupon;
1) The red aspect of traffic light shall be extinguished '
2} The green aspect of iraffic Eght shall be lluminatad.

3} Arecelpt shall be produced if demanded by motonst
4) The mathod of payment shall be shown on the TCT display and on §he
8} Automatic lane bamier shall opsn

The todl collector will hand over the recelpt to the metorist Then the velie
forward and enters the field of detection of the automatic vehicle classificatlict.oHldng
Upan such evant, the following shall eoour: -

1) The green aspect of traffic light shall be extinguishad.
2) The red aspect of traffic light shall be iluminated.

2]  The classificaton, toll amount due and method of payment disptayed on the TCT shall
be extinguished.

4)  The equipmant shall be ready to receive anather classification input

E] The classification, toll amount dua and methad of payment displayad on the UFD shal
be extinguished,

The vehicla will move forward and, whan i exite e field of detection af the vehlcle exit
cletactar (e aulamatic Ene barrier shall close.

Az the vahicle leaves tha lane, the classification shall be determined by the automatic
vahicle dassification systemn and shall be compared with that entered by the toll coliecior
The exit of vehicle from the BVC detection area shall ingger the incdent capiure camera
installed in the lane o capture the Image and five (3 secord videa of the rear side of the
passing vehicia. If there is any discrepancy in the class declared oy the toll collector and
the class detectad by the AVC, the same shall b2 reportad to the sudit workstation in the
Flaza Contral Room along with the wehicle image and video faken by incident capiune
CAMETA.

The lane equipment and the Toll Plaza Systermn shall record separataly the number of
raceipt issued by the equipment, and the number of vehicies detected as leaving the toll
lane and as detected by the aulomatic vehicle classifier,

Automatic vehicle classifier shall communicate with LSOU on a saparate data channal; and
this channel should not be dependant on the toll lane contrelier.

3.4.2 Procedure for QR code payment TR T,
. Avehicks will arrive in the toll lane and siop adjzcent to the il booth, The ANP ye i 'f""'%"f,h
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shall detect the vehicle registration number plate automatically and shall display the cutput
an tha TCT. The toll collactor wilk enter the appropriate vehicle classificalion and type of
Journey and will check the vehicle registration number, If the ouiput of ANPR Is commect, the
transaction shall procesd or if there are any changes to be dong; the same shall be done
by the toll collecior; and the transachon shall proceed further. This action shall cause the
salected classification and the amount of foll due to be shown on the display on the TCT
and the UFD. it shall be noted that the toll collector may enter the classification prior to the
vehicle armiving at the toll booth,

The motorist is required ko take the following actions:

1) Start QR code peyment applicaticn on his smart phane.
2)  Scan the QR code posted on the cutside wall of il boaoth,
3) Enter the amount of toll mdicated on UFD.

) Enter the passcode, if required

B) Press 'PAY or appropriated key o pay the tod.

B) Presant the smart phone screen o the foll collector o sh-:n.nrﬂ'repaymuntah‘pa

Upon confirming the payment, the collector shall press the "OR Cade' key whersupon the
system shall enquire on tha central database of QR payment for thepayment recaipt and
upan receving confirmation,

1) The red aspect of traffic light shall ba extinguished.

2] The green aspect of raffic light shall be Muminated.

3} A receipt shall be produced if demanded by molorist

4}  The method of payment shall be shown on the TCT display and on the UFD.
5)  Auvtomatc lane bamier shall opan

The toll collector will hand over the recsipt o the maotorist, Then the vehicle will move
farward and enters the field of detection of the automatic vehicle classification equipment,
Upan such aperation, the follewing shall acsur:

1y The green aspect of traffic Eght shall be extinguished
2}  The red aspect of traffic light shall b illumirated.

3% The classification, toll emount due and method of payment displayed on tha TCT shall
b axtinguishad.

4)  The equipment shall be ready o receive another classification mput

B  The classification, toll 2amount dus and method of payment displayed on the UFD shall
b2 exiinguished

The wahicle will move forward and, whean It exits the feld of deteston of the vehicle sl

detector the automatic lane bamer shall cose,

As the vehicle leaves the lane, the classification shall be determined by the a
vehicle classificalion system and shall be comparad with that entered by the
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exlt of vehicla from the ANVC detection area ghall trigger the l[u-ﬂrmap%ra camera |
ingtalled in the lane to caplure the Image and five (3) second vid

passing vehicle If there is any discrepancy in the class declared by the foll collectar and
the class debacted by the AVE, the same shall be reported to the Audit workstation in the

Plaza Conlral Room along with the vehicle image and video taken by mcident capiure
camera.

The lane aquipmeant and the toll plaza system shall record separately the number of
Issued by the equipment, and the number of vehicies detected a3 leaving tha toll
a3 detected by the automatic vehicle classifiar,

Autematlc vehicle clagssifier shall communicate with LSDU on a separate datak
this channel should not be dependent on the toll lane controller,

Procedurs for creditidebit card payment t:

shall delect the vahicle regetration nuember plate automatically and shall dlis play _
on the TCT. The toll collector will enter the appropriate vehicle classification ane Nl
jourmay and will check the vehicle ragestration number, If the output of ANPR i cormetiziby
transaction shall proceed or if there are any changes (o be done; the same shall be done
by the toll collector; and the iransaction shall procead furthar. This action shall causea tha
zalacled classification and the amount of toll dee to be shown on the display on the TCT
and the UFD. it shall be noted that the toll collector may enter the classification prior to the
vehich2 amving at the toll booth.

The motorist will inform fhe ol collector that he pays with credit / deb® card thea toll collectar
coing and/or notes as paymant for the toll. The tall colfector will take the amount tendered
and provide change if any.

The payment by credit / debit card will take the following steps:

6) Motorist informs the tall colector that he wants to pay toll with credit / debit card and
surrandar the card.

71 Taoll ollector presses "CREDITT buttan, The toll emount due is automateally sent o
card raader and shawr on il

E] Taoll collector inserts the card inko card reader, ar swipes the card through card reader.
0} Molorist is required ko enter pass code if necessary o authorize payment by the bank

10) Upan acceptance of the canrd and confirmation of payment, the bank recaipl is printed
automatically.

Lpon compietion of transaction by credit / debit card:

11} The red aspect of traffic light shall be extinguished.
12} The green aspect of trafiic light shall be illuminated,
13} A receipl shall be produced if demanded by molorist
14) The method of paymant shall ba showr an the TOT display and on the UFD. =7
15) Automatic lane bamer shal opsan
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The toll collector will return the card and hand over the receipi fo the matorist, Then the
vahicle will move forward and enters the field of deteclion of the automatic vehiclke
classification eguipment. Upon such operation, the following shall occur

18) The grean aspact of raffic light shall be extinguished,
17) The red aspect of traffic ight shall ba illuminated

18) The classification, toll amount due and method of payment displayed on the TCT shail
be extinguished.

18) The equipmsnt shall ba ready lo recalva another classification input

be extinguishad.

Tha vehicle will move forwerd snd, when it exits the fisld of detectisl
detectar, the automatic lane barrier shall dose.

wehicle classification system and shall be compared with that enfered b':.r
exit of vehicle from the AVC detection area shall trigger the incident
installed in the fane to capiure the Image and five {5) second video of the reql SiEg REINE
pasaing vehicla. If thera s any discrepancy in the ciass deciared oy the foll cu B ns

the class detected by the AVC, the same shall be reported to the Audit workstation in the
Plzza Conirol Room along with the vehicle image and video taken by incident capiure

camera.

The lane eguipment and thea toll plaza syslem shall record separately the number of recaiot
issued by the eguipment, and the number of vehicles detected as |leaving the toll lane and
as detected by the automatic vehicle classifier

Automate vehicle classifier shall communicate with LSDU on a separate data channel; and
thiz chanmel showld nof be depandent on the Lol fame controdles

Procedurs for refund

Receipt check shall be conducted at the Shivajinagar Interchange exit lanes io detarmine
the aniry Interchange of vehicles, The following procedure shall be taken instead of the
standard procedura stipulated in Sections 3.4.1 and 3.4 2.

Faor the vehicles coming from Chirle and exiting at Shivaji Nagar tollgate,

1} The driver is required to surrender the receipt of toll with barcode issued at mainiine
tollgate,

2} Toll collector shall read the recaipt with tha bar code raader to confinm that vehicle has
entered MTHL at Chirle.

1) Refevant information recorded on the receipt in bar code shall be displayed on TCT
gnd 'REFUND’ shall be displayed on UFD.

4]  The toll collector shall refund the toll difference fo the driver, ssue a new m:elpt
collect the receipt issued at mainline tollgate. : b

Upon pressing “REFUND” button by the il collector, automatic lane barmer
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driver may proceed W3

Correciion

At any tima during tha transaction up to the selection of 'CASH', 'OR Code’, "Credit/ Debit’,

"PAID ar 'REFUND', the toll coflector may wse the 'comection’ key to abort the current

transaction and the start the transaction procedure again. On pressing 'CORRECTION'

key:

1) The information an the TCT display and UFD relating fo the previous dassification
shall be cancelled

The keyboard shall be ready 1o accept & further classification input,
Violation

& vinlation ghall be signalled if a wehicle is detected as entering 1|'|E I?EH
the AVT when the red aspect is displayed on the fraffic lights. This H‘pll
the toll collector being logged on 1o the equipment.

On detecting & violebon, the antry lane equipment shall raise an adarmlﬁ & SRR et
of the Plaza buliding and shall cause the amber siren for that lane to-be endhaizas

siren alamm shall be cancelled eiher on acknowledgment of the aldra by
supenvisor ar on expiry of the vialation alarm time-out period curmently in force™

Incidents shall be recorded by the lane equiprmeant and the plaza seryer system. in the tane,
the incident capiure camara shall take a picture of the incdent The Tol Pleza system shall
have a mechanism to record and input details of the incident.

Exempl transactions

Cartain vehicles, such as polica patral vehicles, ambulance, fire brigade tnecks_ etc. as per
the government nolification or cperating nules of MTHL are exempted from paying tofl,
These vehicles shall be classified by the collactor in the same manner as all other vehicles
and the paymant will be registared by the ol collector pressing the "EXEMPT' key The
exempt frangactions shall be authorized electronically and remotely by the auditor sitfing
in the control room; upon checking the validity of the exempt transaction. No recept shall
be issued. The ALB shall rot apan if the-audilor does nol authorize the exemplted passage
of the vehicle. The transaction shall procesd ina similer manner to that oullined above for
cazh payments,

HP & MC convoy sequence

High personage’s convoys and miditary convoys are exampled from paving toll by
Govarnment legisiation. Thesa vahicies shall ba registerad by the toll collector by pressing
the "HPMC' key The HPMOC transactions shall be authorized alectronically and remodaly
by the auditor sitting in the control room; upon checking the walidity of the exempl
ransaction. No receipt shall be isusd, When the "HPMC key is pressed the following shall
accur:

1) The toll due for the selected dassification désplayed on the UFD and TCT
blanked.

2 The red aspect fraffic lights shall ba extinguEshad, and the green aspect
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shall be illeminated.

e :
3) N receipt shall be issued. 823 b
41 The automatic iane barrier shall ramain continuously in opER Bositon il e end of the
CONVOY.

&) Al and every vehicle that passes through the lane during 8 HPMC activation shall ba
registered 23 a HPMC transachion.

6} The vehicle class s not entered by the toll collector, while the class determined by the
AVC for each vehicie shall be recorded,

Tha HP & MC seguance shall be terminated by pressing the "HPMC® key
"ACCEPT key when the last vehicle arrives al the level of the boll colleds
shall close the rising barrier after the passage of the last vehicle. Upon's
HP & MC sequence the green aspect traffic kghts shall be extinguished

traffic Bghts shall be illuminated

e
7 &
Lost receipt nhﬁ_,. f!-f”
Should 2 motorist who is entitled to refund but has lost the ramlpt -mg!’ap :
applicable tall 5t the respaclive tollgate location.

Excessive journay time

In processing the receipt check and refund, the toll lane equipment shall calculate the time
taken for the journey and shall check it agalnst that allowed by the system for 2ny journay.
In the svent of the actual joumey, time being greater than the allowed, refund shall not be
paid

Violation

A viglatien will be deemed to have ocourred if a vehicle enters the fiald of detection of the
automatic vehicle classification equipment before the 1ol collector or the equipment has
registered a valid paymant a8 having been made. This shall apply to the cases where the
vehicle passes through the lane withaut completing trensaction or when no tall collector is
iogged-on' ta the toll 1ane equipment. Details of all such 'ransactions’ shail be recorded by
the lane egupment and alarms shall be raised and reported in the audit & LSDU
worksiation in the ol management room,

Receipt printing

Receipts shall be issued automatically for each transaction, excepl those 'EXEMPT,
'HFMC', 'EMERGENCY", and 'ETC' s wsed In lleu of payment an the registration of
complatad paymant.

Spaces shall be incorporated into the printing to assist in easy mierpretaton of the receipt.
In addrhun bar cods nndi:alhg the del:ailts of trensaction shall be printed on the receipt.

tearing off from the printes cutter,
The racedpt shall have barcode, which shall be used for refund at Shivaji Ma
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payment at mainline tollgate for eastbound vehicle coming fram Shivali

3.9 Maintenance mode 03
381 General

Mairtenance mode shall be provided for the lane equipimeant which shall aliow full operation
of the equipment with the OHTL status showing “lane closed " irrespeclive of the status of
the various controls and interdocks. The maintenance mode shall be entered with the
authanzed identity identification, similar to those used by the toll collectors but having a
unigus range of nuembers, which shall be used o enable the aguipmeant for maintenance
moda

Detalls of all transactions performed in maintanance mode shall ot
summary data files produced by the Toll Plaza System but "end of %
identified as relating to mainfenance mode, shall be available in reapech l:#'
operation. All monitoring and alarm facilities shall be avaflable in maintena

Test functions

1 I. *I
nee mantenance mode has besn enlered, special test facdities shall be

| agsist in routine testng or fault diagnosis. These facilities shall .EIJ;H'E'
rrect operaton of the following as a minimum: .

1) full tunctioning of the lane as a whole
S 2] operation of the TCT and its various sub-parts
3]  operations of the AVC
4} operations of the lop detector
4} operabions of bar code reader
6} operations of RFID antenna
T} oulpul interfaces for all equipmenl,
8} data communication with TPS,
8)  Input from and output 1o as the case may be for ad the lane equipmeant

Thesa lests shall be initiated using either the portable laptop computer with appropriate
software in place of lane controfier or using the existing lane contraller with the keyboard
(TCK) and digplay (TCDY forming part of the TCT It shall be possibée for each of the
functions to be checked separataly and indepandentty.
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4, Functional Requirements for ETC System Y
41 General

The ETC system shall be the system basaed on the FASTag proposad by National Highway
Authority of India (MHAIL), implemented and operated by Indian Highway Mmgem&r&
Company Limited (IHMCL), and managed by Mafional Payment (e F=

{NPCI), The requirements for and operating proceduna of the dyste
Procedural Gudelines of NETC - ICD manual version 2.6 reledse

The Ministry of Road Transport specifies the functional and
FASTag and Highways Resolution dated 7 November 2017.

The tag and marks specification are specified by the specificali
specfications Varsion — 1.1" issuad by National Payments Cos

The ETC equipment operation shall include two {2} component parts; ground aquipment
or the RFID antennas and readars installed in ETC lanes and the RFID ﬂg fixed on the
windshiedd of the vehicles from inside

transaction with the vehide running the toll lane EIEIEI kmv/h or below, The-gE
system shall exceed 89.4% (normal operation of 584 out of 1,000 jfEhes
ransactons bebween the RFID tag and the ETE lane equipment. The £7
shall inciude adequalte proteciion against cross lane iransactions. The
dermanstrate in the Technical Design and Proposal of the Tender as
achieve the required fransaction speed and accuracy using the past sxF
of the same technology

exgeptional events, It is expected that the ETC lanae system shall be l:-apﬂl b e -' :

double deduction and operate continuousty as normal In the following mh

e manirmum:
11 Violation
2} Two or moare RFID tags in the detection labe al the same tima

RFID antenna shall be instalked above the toll lans fo communicate with RFID tag ta realize
nanstop operation, Mo handheld RFID reader shall be used excap! as backup maasus
when the RFID antenna fails 19 read BFID &g

The ETC system reguired o be implemenied & a5 on tender date bzsed on the RFID
technalogy; but in case the Government of India, finalizes any other tachnology for the
implamentation of ETC in fulure at the time of commissioning: ke same shall have to be
considerad in the offer without any extra cost o the employer for the same,

4.2 General specifications RFID tag

Supply of RFID tag is not included in the scope of works for toll management sysiam.
Specification of RFID tag is provided for reference onfy,

Particular Specifications
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Frequency UHFBS0 MHz to 850 MHz o ]
Diata fransfar rate Al laest 512 kbos wnder ideal condilion and 64 to 512 kbps

ungar fisld conditions
Protocod EPC Gen 2, IS0 18000-6C
Tag ID printing QR code as par ISOVEC 18004;2015 standard
Tag read range & m mirimum for RFID tag fixed on vehicle windshisld from

inside in open air

Memary specification r—'—_‘m o q 1

Particular Specifications v '—‘W
Tag memary Unigue TID: 86 bits, yeew 1

EPC memory; 96 bits

Usar: 512 bds q D : a

—

Data retertion 10 ywears mindmum wilth UV pratection for normal sunlight

exposure and ambient termperature of 45" C

Environmental conditions

Particular Specifications

Operating temperaiure | -20° Cio 80" C

Storage temperature | 407 C 0 100° ©

Relative hurnidity Lip 1o 85% non-condensing

ETC lane operation
MNormal operation

Becausa the type of lanes to be implemented at MTHL are hybrid in nature; all lanes shall
be equipped with ETC faciliies. No invalid 13g ejection lane is required. The tayout and
pesitioning of all the ETC lane equipment is as per the ETC lane layout drawing in the
Drawings sechan

The operation procedure of ETC lanes shall be as presentad balow,

1) At the entry of a vahicle inlo the ETC iane, the RFID antenna shall chack and detect
ihe presence of the RFID Lag in the vehicle.

2} The RFID antenna shall read RFID tag ID and vehicle classification. Lane wideo

camera shall take the phato and vides of vehicla number plate ;ﬁﬂt;}mm
= 3} The ETC lane contraller shall check the ID against the blacklist. ‘“‘EH}”:R
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If the vehicle is not faund in the Latest Blackist, 203 J

1)

2)
3

4)

5)
&1

Error and invalid RFID tag

If the RFID antenna fails to read RDID tag correctly, the fallow:
fallowead.

1)
2)

3)

4)

3)

g}

At the toli lane the user fare display shall dispiay the Vdﬁﬁﬁﬁemaga glong with the
Registration numbsr plate sei in RFID ag

The Lane traific light shall trn green and automatc ane bamer shall coen

Automatic vehicle classifier shall classity tha vehicle and send the classification result
i the lane contraller,

Upan detection of the vehicle leaving the detection area of the barriar, the barriar shall
close automatically, The ETC lane transactian fior the vehicle shall be complate.

Thee lane shall be ready for next vehicle,

AT the TPS zevar; the system shall send the data of ETC trans
bank for further processing by NPCH

Lane traffic light shall stay red and automatic lane barmer shall sty

An alarm shall be issued to the toll colizciar terminal and the Enud_ _
Toll plaza senver aystam.

Toll collector present at tollbooth shall read the RFID tag with the handheld RFID
reader provigad o ol collestar terminal

If the handheld RFID reader is able fo read RFID tag corractly, then normal oparation
shall be resumed as if the Tag is read by the Overhead antennas and reader

If the handheld RFID reader fails to read the RFID tag, RFID tag shall be judged to be
defactive. The tall collactar shall infamm the driver that the RFID ag & defective, and
the vehicle shall be required to pay the toll with penalty in cash, QR coede or credit/debit
card.

Onee foll is pald, normal operation shall resume,

If the RFID tag is judged invakd, the following sequence shall be taker:

13
2)

2

4)

Lane traffic light stay in red and automatic lane barrier stay closed.

An alarm shall be Essued o the il collector terminal and the auditor's conaole of the
plaza sarver system.

Tall collactor prasent at {ollbooth shadl mform the driver that the RFID tag is invalid and
the vahicle shall be required o pay the toll and penalty in cash, QF code or credit/debit
card,

Once toll |5 paid, normal operation shall resume

Exception lists

The system shall cbtain and update the exception list from NETC CCH through ac
Bank., The excephtion list consists of three Esi namely blacklst, ow balance lis
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exempton list

The blacklist of invalid FASTag maintained by the cleasing house operated by NPC! shall
ba usad and applled to scrutinize the vehicles at ETC lane. The master list shall be
retrieved from the clearing house once a day at the specifiad time and the diffarantial list
shall be abtained within the specified interval by the NETC CCH. The blacklist shall be
maintained ir tha toll lane cormputer and updated without delay when the master list is
updated. [t shall be protected and shall not be possible to alter the list manuslly by anyone
who has access 1o the toll management sysiem.

Likewise, the Tall Plaza systesn shall obiain the low balance list form the acquirer at reqular
interval and timing specified by the NETC system and implemant it in the g "'""'“
25 3000 @5 possible and not later than 10 minutes of tha recaipt by the gqa s

case a FASTag is in the excaplon list, the vehicle shall not be allo -r""-.-
ETC iane. The notification of low balance will be issued to the customent

The gg,-slzm shall maantain lha examplion list that specifies the

fire bridge: Hnd palica vahicle.

Toll lane confroller function
General

The nybrid toll lane controdler provided at all tha [anes shall handle the ETC fransactions
with the help of all the lane equipment installed in lane except the manual lzne barrier

All iterns necessary for the autonomous oparation of the ETC lane equipment as required
shall be accommodated within hybed toll ane controfler cabinet. All data relating o the
dulies. trensactions and alarms shall be kept in the tofl lana controlier for a minimum of
thirty (30} days.

The lane controller shall have a user interface for access by maintenance parsonnel. The
access shall be protectad to a sufficient level.

Data exchange with RFID

Tha RFID antenna shall be used to broadeast and receive signals from RFID tag and shell
have symmetrical read pattern which confines the coverage area to a single lane width.
Vehicle with valid RFID tag shall encounter the RFID anterna and on reading the valid

RFID, the ALB shall opan for passage of vehicle. Information read from Tag shall include
bt nat limited to the following:

11 TaglD

2} EPC Memary dedaills and mformaton stored in the same
Mo data shall be writtan o the RFID Tag inlane at the time of reading for todl transaction
Data exchange with plaza server system

e
i ‘Lﬂ._,_,
Citer than the requirements speciflied above the toll lane confrolier shall: @{h
1) Receive configuration data from the Toll Plaza System at start-up. . 'Lr( f ,-="
. i \
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to the ETEC lane confraller,

000825

oy Ty e ol
PP

Equipment monitoring function.

ETC Taoll lane confroller shall be provided with the falbowing monitening functions and shall
repart the abnommality or maifunction of the equipment to the plaza server system:

1)
2)
3

4)

RFID tag

by MCPI and issued by one of the autharized FASTag issuing banks,
RFID antenna

Regulary check the status of itzell and the lane eguipment.

Upon receipt of an alarm from any equipment in the lane,

Vehicle detection status of any of the vehicke detector kept for the pe
pre-gef fime; and

Auitomatic lane barrier kept at open status for the pericd longer that

The RFID antennas shall be instalked af the suitable kcation along the toll lane for data
commumicaticn with fhe RFID tag fixed inside the windscresn of the passing vehicles

The RFID antenna shall communicate with the RFID tag wusing radic frequency waves of
specified frequency in the range of 860 MHz to 870 MHz complying with the standards and
specificalions sat forth in the Emplover's Requirements.

RFID tag
RFID tag shall be the product of the manufaciurer accredited by NPCI and comply with the
specifications balow.
Particular Specifications
Standard Class 1 Gan 2 Passive UHF RFID fransponder
Power Passive
Freguancy UHFBGD MHz to 880 MHz
Datz transfer rate At least 512 kbps under ideal condition and 64 to 592 kbps
unider field conditions
Pretocol EPC Gen 2, IS0 18000-6C
Tag ID printing QR code as per ISOEC 18004:2015 standard
Tag read range & m mintmum for RFID tag fieed on vehicle windshield from
inside in open air
Memory spacification T
e e I Y
Particular specifications Vs 4;5{ S,
f -Tf Sig e L;'.”"
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Tag memary Unigue TID: 96 hite, R
EPC memary: 98 bits 20 23
Usar: 512 bits

Data retention 10 years minimum with LV protecticn far normal suniight
exposure and amblent lemperature of 45°C

Emvironmental conditions

Particular Specifications
Dperabing temperature | -20°C to 50°C

Storage temperature -40°C to 100°C

Relative humidity Up o 35% non-condensing
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Data Communication ¥y .

Ty pe of data communication W3

There shall be three (3) ypes of data communications in et TTETEIETEn Sy sem,
They am

1)  Between lane controllar and toll plaza system

2y  Babtween toll plaza system and toll mansgement cenire system

3y  Batween boll management canire system and acgulre bank

All tall lane controllers shall be interfaced o the Toll Plaza Syetem (TP3) instalbad in the
plaza building at each interchange plaza building via a local ama network {L.ﬁ.l'-.l
be transmitted from and slored by the [ane equipment at various 1IIITIE=5 ;
recording, survedllance data fransmission, opersiion parametar =4
operation monitaring. The toll lane controdler systam shall be designad
interruption of the data communication link between Toll Plaza Syge:
controliar shall not stop the foll collection operation and normal uparaﬂ
be possile.

wehicle clase discrepanay, and axempled vehicle shall be senl Immediataly o
management centre systam

The Toll Plaza System shall recelve biackiist, exception lst and other operating data and
paramater iImmediately as they are updated,

The toll managemant cantre system shall communicate with the acquirer bank to obfain
the syatem parameters including but nat limited to biacklist, and exception list and process
toll peyment made by ETC system. The cammunication shall be encrypled o prevent
eavasdropping ard other malicious attermpts by unauthorzed crganizations or persons,

Data communication between lane controller and plaza server
Data from toll lane controller to TPS

The follewing information shall be both stored by the lane egquspment an an ndividuzl event
basis and transfemed to the TRS in real time under normal operating conditicmns:

1) Login and log out of toll collector,

21  Individual ransaction details

3) Systarn status and operational status
4] Lane opening and closing events.

5} Oparatng shift statislics.

&} Images of incidents T

¥ o

.-'I e _-\.
The following data shall be transferred to the TPS in real time but need not be atu-;égb/nh A‘-"f'/ ™ -1-*
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an individual event basis by the lane eguipment
1) Alarms and incidants
2y On demand messages

522 Dafa transfer mode

It shall be possible for toll lane coniraller to send to the TPS in batch mode, and the baich
timing shall be a seltable parametar in the setup parametars i the toll management system
software. The polling shall be done from the TPS servar side and shall nat be doenea from
the lane controller side.

It is recognized that these will be accasions whan either the TPS system is ofiine or data
commiunication between one or more lane equipment and the TPS is intamupte el
these conditions, the lane equipmeant shall continue to stare data for @ minimyeGs s
{7} days operation for later ransmission o the TPS. ‘-

S ¥

Data from TPS to toll lane controlier.
Current and future fare tables for each vehicle classification with dat 3
imolementation for fufwre tables,

List of authorized collector, lane supervisor, auditor and maintenance perscnty
I

30 Victation alarm time out pericd.

4) Blacklist of RFID tags.

&)  Parameter values for equipment alarms.

6] Al ol plaza codes and ane codes included in the network,

71 Codes to be used when manual iog-on of collector s necessany.

Downloading of ell operational parameaters shall be completad within 10 ssconds under all
circumslancas.

Operating parameters recaived from the TFS shall be stored in non-volatile storage device
of the lane conlraller in a secured way.

Fare tables giving 1oll rates for each possible journey for each classification shall ks haid
in the form of fwo fables, ons current and one future, together with a date and time for
implemantation of the future table. In the event of no fulure rates baing defined bolh tables
shall contain the same data for security, Routines in the lane eqguiameant shalf ensure that
once a change intall rates has beenimplemented, data relating fo previous rates s marked
as dalelad from memory

The violation alamm time out penod shall be started at the determination of a viotation by
~ thelane equipment and shall be the period for which the alarm signal is given before baing .
o automatically reset. In the event of the alarm being acknowledged by input o {t{u'«':_‘?l._’::.-

monitoring consoke of the TPS within this period, the slarm shall be cancalled mmad@f Vo

T
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All alamme whether terminated by acknowledgment or timea b
LSDu. .

System time

The lang equipment shall include an intemal real fime clock which shall recaive data and
time synchronzation form the TPS on a regular basis and on any event no less than onca
every hour The equipment shall use data from its real time clock to drive the clock display
on the TCT ard for time flagging of events and data. In the event of TPS failure, the lane
cantrolier shall continue to update its own internal clock from the last synchronization data
recansed, The accuracy of the lane eguipmant clock under such conditions shall be within

equipment shall assume the date and fime next advisad by tha TRS, Mey
provided ko allow authorized personnal o 2al up and adjust tha tima ass ...-""' ]
controller in the event of data communication with the TPS not baing S ;l‘l
alarm shall be generated if any gap is found betwesn the lane confrolleniig i
after the communication fs restored. '
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Toll Plaza System Functions [ 03 4 . J
System outline -

System functions

A Toll Plaza System (TPS) shall be installed in the plaza building at mandine toll plaza, and
Shivaji Nagar Interchange The TPS shall perform supenvisory functions bul shall exerl no
direct control over the operation of the associated lane equipment

The principal functions of the TPS ghail be to — |

1}  provide real ime monitaring faciliias.

2} correlate data from lane equipment into audit and statstical reports and files at
inbarchange lavel;

3} serve a3 an alarmm monitoning and acknowledgement sysiem.
4} transmit operational data to the toll managamant centre Systam

5] receiva from the TMS system, and download to lane equipmen
to operation of that plaza. i

B} serve as a lime recording systern for the altendance of foll persu:ﬂ'n%
7} provide traffic data to the TMS system;
B} sllow input of bank-in data; and

9} produce back-up files for sacurity and for further offdine processing
Design requirements

Tha TPZ shall suppori muli-task, multi-operations functons so that the various
requiramenis of tha systemn can be camed out simultaneousdy with no percelvable delay o
persons making inputs to the systam.

In the avent of power failure, the system shall restart automatically on restoration of power
without the need for Intervantion with no loss of data or reduction in security.

Diagnoslic software, in a suitable format for immediate loading and running, shall be
provided to allow lesls o be perlormed on all TPS system equipment, interfaces and
peripherals. Such tesis shall be performed with tha systams off-lme and shall have no
adverse affects on the oparation of the toll lane equipment.

Any fault of one software module of the server shall be recorded and alarmed by the system
A walkchdog facility shall b2 included as part of the processor system with an alarm baing
given at the LSO consale in the event of any fault of the TPS,

The TPS snall process the data received from lane equipment into the files for storage and
further processing thase to achieve tha operating requirements of the system as detalled
in the Employer's Requiremants. Details of all print outs, toll collector duty reconds, revenue
data, incident reports and the like that are compiied by the TPS shall be similarly stored as

uniquely identified files a5 well as being made available for transfer i the TMS system: 505 T+

Sufiicient storage capacity shall be provided within the TPS 1o allow all such files e . 7

‘stored for a minimum of 5 years operation under tha design criteria specified, /i :'.'J "x_'-;:"-i
iy JehF bkl
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6.1.1.1

6.1.2.2

6.1.2.4
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CPU time loading 202 3

Tha loading of the cantral processors of TPS shall ba of the thﬂi—f—&ﬂ%-&{'hﬂ‘mmtl‘l‘l_"

when all scheduled tasks are concumently executed and transaciions are being made al
all tofl lenes connected fo the TPS. The Cantractor shall provide a resident program to
maasura the CPU time loading, The Contractor shall indicate in the Technical Proposal of
the Tender tha maans by which he propases ta damonstrate that this requirement is met

Disk capacity

The dizsk capacity of the TPS shall be calculated considering of the need to store the
aperating system, the application soffware and other software packages necessary for
oparation of the systern, and the data generated by the system fo meet the requirements

of the Employer's Requirements and o ad here to the manufacturer's recommendafions on
usable disk capacity for efficient unning of programs.

I the calculation of the disk capadty, it shall be assumsad that all franga
be kept for five years in the disk connected with TP3 on<ine. In au:l::Hﬂ'_.
of mcident shall be kept for the same pariod for the manual tran
vehicles thal have used GOR code or ETC shalf be all kept for 5 years. |

Bystem fi
25 ] l‘r!t

The TPS shall heve anintegral res! bme clock that shall be used Fﬂrﬂ'le pgofal
printouts. data transfer and the like. The real time shall be automatically S *P :
the real time clock of the toll management centre semnver. It shall be possibl >tor Ay
parsannel o sat the current date and lirme. Onoe sat the clock shall remain Seegs -
within 15 second in one calendar month. In the event of povwer Tallure to the TPS, I.'.ha real

time clock shall be maintained to the same degree of accuracy for a period of ot kess than
a week.

The TFS shall send, if's currently sssumed date and time to the lane controller and the
lana controller shall uss this data for their bme synchronization purposas,

Databaze management sysiem

A relational database management system shall be provided to toll plaza servar, Tha
database shall be the product of the reputable software developer and provided by the
authorized dealer. The software shall be registerad in the name of the Emplayer. The
custom-made or free llcanse databaze management systam shall not be acceptad,

Human maching interface

The varicus funclions available from the consoles shall be selactad from menu type
displays through use of cursar controls, programmabde function keys, mouse and rack ball
or simiar pointing device as per the approval of the Engineer

It shall be possible for any combination of functions (o be made avaiable o any keval of
staff and for this combination to be readily changed by keyboard input fo the workstation
by the persons having the highost access level. Passwords for each level shall be
congidered as operating parameters of thie system and shall be downloaded from tha I'I'n.ﬂaa—
gystem as pan of tha system parameatar. 1t shall not be necessary fo differentiate be

display and print of a particukar funchon for tha purposes of access contral to that n ira "f“*-
B
e A |
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6.1.3

6.3

033

Whera a function containg too much data for display on & si . 1 enall be passible

to use cursor and page control keys to scrall, both vertically and horizontaily, the display
until the desired data is shown,

Failure of TPS

If the TP3 server has failed, implementaiion of atterndance recording, cash transfemed to
bark and start and and of tour of duty proceduras will require staff to make manual records
of all relevant data on the spaclal forms pravided. Means shall be provided fo input tha

manualky recorded data into the TPS sarver when it recovers without loss or duplicaton of
tha data,

alternative worksiation which is conpecied to the network, Operation therglaie '-'-.'.
same as under normal cperating conditions.

Auditor’s console

An auditor's conscde shall be provided and shall be installed in the tall E
a position to aliow an suditor seated at the consola having the best poeki
plaza at the mainline ol plaza.

The auditor's congdle shall encomipass the following:
1} Lane status display workstation

2} Audit workstation

3} Snapshot imags and incident video workstation
4} CCTV manitoring workstation

B} Boothintercom system

g Akl burzar and mdicatar

The auditor's console shall be placed in the toll control room at mainline ioll plaza and
Shivagl Magar toll interchange. It shall be laid out ergonomically and shall employ high
gquality materials, The overall design of the toll controd room fumniture shall ba to a high
standard and each item shall be compatible to give a pleasant appearance. The cansole
shall also incluce cable management designs o ensure cabling are arganized neatly and
shall not be exposed. The Confractor shall submil the design of the audilor's console far
approval by the Engineer prior to manufacturing. The consolz shall also inclede security

alarm buzzers and indicators such as alarms from the plaza ganerator sel, UPS equipment,
ats,

Lane status display Unit workstation

The lans status display unit workstaton shall be interfaced to all lane equipment and shall
recaive fram them dedails of transactions, collector achons and eguipment status in real
rne 0 as o allow monitering to be perormed by staff in the control room of the plaza
building,

Status display
The lane stalus display workstation shall be designed fo produce the colour
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scraans that ara easily Interpreted and that draw attention to mglﬁm and alarm
conditions, Usa of inverse video and blinking of displays sh where
appropriate. The displays shall, in particular, ansure that maaningful informaftion is given,
Use of different colours or momentary cancelling of displays will be an acceptabile method
of achieving this.

The lane status display unit warkstation shall display the following as & minimum far the
plaza status display:

Mo | Task Details ,ﬁ.ﬁ,i

1 status of each lana opan, ciceed, failed, maintenance, no da

ete. 5
2 | collacter identity Staff ID number of collector cumently loffiqe
2acn lane
classification all clagsifications endened by the collect

rmathod af pantmenl as recorded for each ransaction
MV classification iclass of wahicks as datectad by the AVC aquipm

[= o R

Exceptional ilems vicdation, discrapancy, force resat, eto. when thaea
canditions arise

T Correction when collecior corrects a classfication input

8 Toll booth emergency | When emeargency foofswitch in the toll booth s pressed,

It shall be possihle for the audifor to check he curmant and previous status of the lane
simultaneously on one screen.

it shall ba possible to selact, by Reyboard input or use of mouse, any individual lane far
detailed monitorng, Onece such a selection has been made, the relevant details from the
plaza status display for that lane shall ba shown together with mara particular information
relating o the aguiprnent within that lame 0 real-tima,. This information shall include:

1} traffic lights Red or gresan

21 RFID antenna Working or Failure,

3y AVC aquipment Diperational or failere of any or all modules

41 toll lane controlier Operational or Faikure of module or units

5) footswitch Actvation and release

Gl Toll Collector Console  Details of all equpment wheather cperational or failure

T user fame display Comlents being displayed.

B aulomafic lane bamer Open, close or ermor I T

The Contracior shall propase a process o meet such requirements. l,.{:“;.-::’ " ;ﬁ'; !
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6.3.2 Equipment alarm

Current alarms shall be displayed on the kane status dhphy&ﬂ&t'}_&ww—J
be showrn in chronological order of the condilion arising and shall be scrolled so that the

most recent infarmation = shown. The console bell tone shall be used to attract the
auditor's attention each tme a new alarm item is raised. Alarms to be raised shall incude

1) exceptional items

2) RFID antenna fallure or read error

3) AVC failure including identification of falled slemeant
4) other lane equipment alarmifaiiures

3) ol booth emergancy

§) receipt printer out of paper

T} printer f@ilure

8} communication fink failure/recovery

8) Cabinet Security Alarm for all Electrical Cabinats in the ITS Systems

All glarms shall include date and time of eccurrence, lane number aﬁ:i tall cal
nusnber where sppropriafe,

It shall be possible to set parameter values in respect of these alarms that may ooour
witheall affecting overall operation of system. The alarm condition shall only be signalled
when the frequency of occurrence of the event exceeds the parameter value, The
parameter values shall be independent for each alarm of this type and shall be considered
as operating parameters of the system

6.3.3 Panic alarm

When emergency footswitch is activaied and a panic alarm is raised in a tall boath, it shall
be indicated on the lane status display unit workstation and the bell tone shall sound. The

auditor shall be reguired to acknowledge the alarm by way of kayboard input and the bell
tone shall only be cancelled when this has bean dane

6.4  Audit workstation

The audit workstalion shall allow authorized staff to access various traffic. revenue and
management related data, including operational data in the form of eguipment and
operating parameders, bath in real tme and from archive data files.

Use of the audit workstation shall require the auddor io log on by entering his identity
number anc a password The identily number shall be verified as being one includad in the
Staff ID number table downdoaded from the TMS system as part of the operating
paramelers and the password shall be checked as being correct for the allocated access
level Only those funclons that are available to the access level of the person currently
lagged an to the console shall be shown in the menu displays.

All operations at the audit workstation shall be logged logether with the operatar's Il:ll;nﬂm

TPS system. )
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6.41 Functions and screen menu W02 3
The following screens shall be available on the awdit workstatiofr
Mo | Main Menu Activity
1 Traffic menu Traffic volume by location (lane, plaza, interchange), time

base (hour, day, month), direction (in, cus), direction
{eastbound, westbound),

Graphical presentation of abowve
2 | Plaza activity manu Currant tall collectar assigrad
Tall collector assignment echedule
Transactiong

Lane events reports

TOD reporis

3 | Revenus menu Revenus by vehicle class
Revenus repor

Collector revenue

Bag bank ranster

Return bank slip

Revenus updating

4 | Marienance manu Alarm criteria

Alarm log

Alarm summarny

Fault hislory

Accuracy of the BVC per class
5 | System menu Backup TFS data

Restore data

Backup parametars

Rastare parameter

B | Incident menu Incident notice

Incident acknowladgrmant

It is expacted that once an auditor has logged on the console, he will be presented with an
initial meny, &lso identified as scralling menu, containing each of the six groups identified
above fogether with a log cut cplion. When a group is selected, a second leval rnEi'l|u_|-...
== showing each of the available functions and an option to return to the intal menu 5;&1%5. o
', dispkayed. For all groups apart from the system functions there shall also be an S
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resquest for @ print out of data without the data being disp

Once an item has been selectad for display o prind, the ﬂiﬁrgiﬁsgs

as date, lane number, toll collector ID or any relevant combination of these to define the
selection criteria which are to be displayed of printed. A simple input screen that promiots
the suditor to confirm a3 to the required information may be provided. When a request for
dispiay of data has baen completed, the first or only screen of data shall be prompt up and
thare shall ba no perceivable delay when paging o scrolling the data to view the data that
is nat currentty shown, In the event that no data is available for the requested item, a
measage shall be displayed o that effsct

Al data dispiay screens shall inclede both the current date and fime ass.e
and the time period for the data which is being displayed. The displayeg
frozen at ime of request and shall net be updated In real time on screen

nacessary for the start time to be entered to the input screen following S M
traffic screens from the second level menu.
"

Hourly trafiic volume data for both plaza and individual lanes shall be compiled on thE e
of calendar days and shall be aveilable from the TPS following input of the required data.
Formals for all displays shall be subject 1o approval of the Engineer. Functions available
will depand an the privileges given to the auditor, The auddtar will manage the lanes 1o opan
duty, close duty, and foggle the status of overhead traffic light {red and green).

642 Revenue reconcillation

The dally collected revenue |3 the cormesponding sum of the toll paid by each of the varous
methods of payment of ETC. QR code, credit/debit card and manual opbions. Cash is
caltectad only through manual payment.

The cash collection and cash collection discrepancy shall be compded for each toll collector.
Tha taurs of duty (TOD) of a collector shall be ciosad when end of shifl repor is consistent
and all discrepances due 1o exceptional transactions have bean duly acknowledged by the
auditor and there ks no outstanding fransaction that raguires auditor's acknosdadgement.

6.5 Snapshot image & Video workstation

The snapshot image & Video warkstation shall be vsad to monitar and store the incident
image and video of the vehicke, The snapshot image and videa shall be taken for all
vhicles that have passed the ol lane. The image & video of the vehicle that has caused
an incident shall ba kept for ane year and he snapshot & Video of the vehicke without any
incident shall be kepl for one week,

The worksiation shall have two main funcions namedy:

R e T

1] Resal-time viewing of image & Video r,,_a!_;;rj‘t‘jt-.f'- '“f i,

2} Search and relrieval of images & Video fram archive = ,4{‘. N
“:'é'f'r .r':.:":"‘ _?}r,ﬁ 1 -'.'
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if an incident ooccurs, snapshot image & Video shall b= sent i

display in & new window imespective of the oparation being executed an the wnrh:slahnn
pravided that the workstation is powered on. The image & Video shall be attached with
cate, e, interchange name, lane 1D, For the image & Video of the vehicle class
discrepancy, category input by the toll colector and category judged by the automatic
wahicle classification systam shall also be atlached. Thera shall be no limt on the number
of windows for this purpose.

All snapshot images & Videos shall be stored in the storage davice of (he workstation and
at the same bme it shall be sent o the loll managament cenfire system, Provision shall be
made o attach additional data such es plate number manually input (hpuat
waorkstation. it shall be not passible to delete the snapshot irnagﬂ = M1 oy
el

CCTV monitoring workstation

The CCTV maonstoring warkstation shall be used ta monitar the toll lake
and interchange premizes. The reguirement for the CCTV monitsp
presentad in the section for CCTY manitaring system.

Tour of duty (TOD) workstation

TOD workstabons shall be provided in cash room at each toll plaza for the purposes of
attendance recording and input of cash collection data by ol collectors following
completion of a @il collection duty using manual lane equipment A contactiess card
readerfwriter of a deskiop fype shall be provided and installed adjacent to each TOD
workstation, Staff will present their dentification cards o thess readess as a means of
Identification when using the workstations,

All operations at the TOD warkstation shall be lagged togather with the operator's 1D in the
TPS system protected by encryplion

Qperation

Operation of the TOD workatations shall be espacially straightiorward and shall require the
minimum of input via the keyboard since it is unlikely that persons using them will ba
computer Ttarata. It is envisaged that the required function will be selected from a simplhe

menu and the person shall be instructed to select one of the optiana. Only those oplions
that are selectabie shall be displayed,

Meaans shall be provided 10 allow a re-tny operation in the event of Incomect keyboard input
or incoerect reading of the 1D card

Sign on and sign off

Tal| collector is requared io select aither sign on or sign off from the menu apbons displayad
foliowed by prasenting the Thumb ID o the fingarprint reader.

The TOD workstation shall display the denfification number of the user as

i
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fingerprint reader, iogether with an indication of wheathar the - .

and the name of the person. A message shall be shown to confirm the display to complete
the procassing.

Any fraudulent attempt fo sian an a person who 15 already registered as signed on, or o
sign off a person who was not reconded as having previously signed on shall be detecied
and an atarm shall be izsued.

In the event of fadlure of the TOD Workstation, itwill not be possible for staff to use the TOD
workstalions for attendance recording purposes. In this case, the required task may be
implemented in any other available workstation connactad 1o tha same nietwork Lo
case of full server failure, the ioll control room will record in an appropriate {

staff arriving and departing. A ran:ll-it].r shall be provided which aﬂm oy

!a = R
I’hﬁi FZ quaﬂt
iall i La ﬂﬂ

It shall be possible, following appropriate keyboard input. for the ident
‘signed on” o be displayed on the audit workstation and, following a
printed on tha cperations printer. A facility shall be provided to alio

the TFS was off-ling,

The Toll Plaza System shall compile attendance records and shell make
available for transfer to the TMS system together with other data. -

Cazh reporting

Al the end of his duly the tall collector shall use the TOD workstation to enter details of
cash collected, The collectar will select the *enter cash collected” tam from the menu
shown on the TOD workstations and presant his thumb o the assoclated fingerprint reader.
The scresn shall then show a “Cash Declaration Menu®™ which includes details of the
redevant duty and & separaie field for each denaominaton of note and each value of coin
Thea coliactar will enter the numbes of each type of caln and note which is o be banked.
The TOD workstation shall calculate the total for each denomination end overall total and
shall dispiay these. Means shall also be provided ko aliow the collector to anter a bag or
seal ienfificalion number which shall be used as part of the "cash transferred o bank”
facility. The collector will ackrowledge correct input or amend incormact entries by simple
keyboard input that does not involve re-entering &l data.

Alter the "Cash Declaration” form hagz been filled in, the superisor will display to toll
collector the cash up report which shows the declared and the computerized revenues, the
debt of the toll collector for positive discrepancy with the link to the carmespanding inciclent
pictura, The 1ofl collecior shall acknowiedge the printed cash report, To be valid, the end of
duty report shall be congistent which mieans that the system has checked all incident
notices comeaponding to the duly and the auditor has acknowledged all incidents which
came up in tha lane during the duly twm.

A facility shall be provided whereby if the amount entered by the collector differs fram the
‘computed” amount, & waming o this affact i given 1o the collector and he is given an
opportunity to recheck his declaration and amend previcus data entries. The "com T
amount calculated by the TPS shal not be displayed ta the collector and the "al /I;He‘ """ - .
vanance” shall form an operational pararmeter of the system. £
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Once the collector has acknawiedged that all data entered by himiQy@omed, a printout of
the "cash for banking” containing all details entered by the col on
the tour of duly printar on a new fold of paper. This print out shall ingiide spaca for bolh
collector and auditor to sign.

Data exchange

Data exchange with toll EBne eguipment, toll management centre systam and the
penpherals attached to TPS shall be arranged in such a way that failure of any one

or communication link does not render any other data exchange inoperative, o< . ; H"E‘j
Data exchange with toll management centre system éﬂff ':.'J.jui_hﬂ? e
: I

The TPS shall be interfaced via digital data communication system for
with toll management centre system, The data communication shall uge e
transmission systam {o be established along MTHL under this t:iﬂi:l-r'l’:rﬂ-':«\‘,F | &

AN data transmission shall be validated and emors occurring during data trans
be automakically detected and retransmitted. Under no circumstance, thesmiadwtiml
being exchanged batween TPS and the TMS system shall be affected. 'L

Separate filas shall be provided for data transmisgion frem TPS fo TMS sys
operating parameter files from TMS system to TPS. The Contractor shall propose the kinds
of deta exchanged for the approval by the Enginesr They shall inclule the data listed
below as a minimum.

Crata sant from toll management centre syslem to TPS shall be as minimum,

Data Contents

Operating parameder Walid interchange and lane codes, access control password,
table alarm seiting

Staff 1D numdar tabie 1D mumber, name, access level

Wehicle cassification Vishicta classification parameter, number of vehicle classes
table

Fars table Current, future, date and tima of implamantation

Blacklisl Comalete Dlacklist and differental blacklist

Diata sent from TPS to foll management centre systemn shall be as minimum,

Data Contents

Laneé operation Timee open and ime closed, ete.

Traffic data Lane traffic volume by class, aic.

Transaction Date and time, interchangs, lane, vehicle class, ol collesior

ciasa, payment Mathod (manual, QR code, creditidebit card
and ETC), amount of toll collected, exemption, etc

Snapshot image & Video | Image & Video of vehicle taken by incident capture mmarg.r" Ly
together with dale and time, lane [ N
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Alarm Date and dme of alarm, el

Revenus Revenua by paymant moda (manual, OR code, crediffdetit
card and ETC), by toll collector, bank-in amaount with date and
fime, stc.

Todl collector Time reporfed, time skgn in, tme sgn off, lme left, e

Equipment malfunction Date ard fima occurred, date and fimea recoverad, atc

In case of communication failure with the toll management centre sysiem, gk
parameiers data shall also be able fo be fransfemed on a separate removabledns
LS8 drive and facilities shall be pravidad to allow them o be loaded into the TP&! K ghs
be possitie for implementation of amended Inputs to be included and for rhf dil .= t:e
checked for correct configuration before execution in sequence.

It shall be possikile for any file to be transmitted from the TPS to the toll managemdnt
systermn on receipt of & request from the Iatter as a means of further cross che g
Contractor shall include details of the proposed arrangement and labelling of il 160 i
first draft of the Software System Design 1o be submitted as part of the design apbiougt™
process. These indial proposals shall be discussed and agreed with the Engineer as pa
of the approval of the Software Systermn Design.

Data collection from lane controlier

,./"J All data generated by lane eguipment and stored by the TPS shall be tolally secured
= againsl falure of the lane equipment, fadure of the TPS, breakdown of the data
communicatian link betwean the lane and the TPS or the TPS and the TMS sysiem, and
failura of the TMS system itsedf.

All the data sent from the lane equipment to the TPS shall contain an identification number.

This number shall be supplementad by the plaza code and lane number so that the source
of the message may be readily raced.

All incident notice shall be individually stored by the lane controller which shall have
sufficient capacily to store data for all equipment for a peried of seven (30) days. This
throughput and duration shall only be used for design purposes and the limit of the
available memory shall be the determining factor of the tme for the aciual data storage
acheved,

The TPS shall monitor all the data recelved and the mechanism o detect the loss of data
shall be implemanted along with the automatic recovery of the lost data

Cn resioration of data communications between the TPS and a lane equipmeant of disk
capacily becoming available at the TPS, all essential data messages stored Dy lans
egquipment that have not bean previously fransfared io the TPS and acknowiedged as
being camectly received shall be fransferred automatically to the TPS,

The recalved data shall be processed by tha TPS in a similar manner to that received | in_. —IJ o
real time and once this has been completed, display and print out of the data shal s a.'_:.ﬁ'.j:a.x
available.
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The data communication protocal and the sequence of bR lane controller back into
commundcation with the TP3 shall take due account of the fact that there may be lage
amounts of data to be transferred. The primary aim of the system is to ensure that all
reports and data files are correctly compiled, data is availatle for print oul, display and fes
are available for transfer to the TMS systern and that no data s lost,

Portable external storage drive shall be provided undar the Contract for the purpose of
extracting data stored by the lane equipment under conditions of TPS failure. Such
aqulpment will be uzed when the limit of avallable data storage in the lane equipment is
being reached and the intention is to provide a means of continuing operation of the systarm
with no long-term loss of audit and statistical data.

Printer and printing functions

Twa printars shall be provided for toll plaza system for procuction o
shall produce operating logs, alarm messages. trafic statistics el
or the shift elosing activilies as required.

All printouts including slarms and audi repors shall be progra
control the manner of printing eithar by on demand, automatcall

The precisa format and content of ali print ouls shall be agresd with the Engmeer dunng
the cesign stage,
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Toll Management Centre System (TMS) Function
System outline

System functions

The TMS systerm shall be provided in the traffic management centre to monitor and
supervise the operation of both the TPS at Mainkne toll and at Shivajinagar Interchangs
and to provide audit confrol and statistical data relaling to the toll collection coeration at
each toli plaza.

The system shall be designed in such a way that comprehensive facilities will be available,
but that operation shall be straight forward and should be eesily understood by sultably
trained, non-technical personnel. In the event of power failure, the system shall auto reboot
on restoration of power without need for oparstor intervention, othpRetleer-t,
operation.

The principle functions of the TMS systern shall inciude but not Bl o

1} Receive transaction data, incident data, oparation mr:nmtnrfng:
manetarng data from all TPS systams. yih

2} Corralate transaction data from TPS and bank-in intd surmms:
and féas

31 Process traffic data &nd producs statistical summary.

4] Process inckdent data and prepare blacklist fo be added and sand H' .
house,

8} Produce archive disks containing data files that may be further processed off-fine.

6} Recsive blackist of FASTag from the acouirer bank poral or in fwm fram central
clearing house and downéoad them to the TPS.

7} Update and revise aperation parameters and downioad them io TPS,

8) Search FASTag data of vehicles, find a pair of data of the same FASTag unit and adjust
the nat amount to be charged.

TMS systarn shall comprise but not limited to the fellowings aquipment
11 TMS server

21 TS administrafion workstation

3 TME reporting workstation

4y Financial management warksiation
5) Snapshot image & Video worksialion
g1 CCTV monitoring warkstaton

T}  Metworking system components

x‘ .rJEJ';'."'.G '&’j;,u
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7.1.2 Cluster configuration WII
The TMS Server shall be configured as a two-nade high avall primary i

and a standby node (where only one node will be active at any ghven tima). The prirary
node shall be located at the main toll management cantre at the mainline toll plaza and the
secondary node shall be located at the sub toll management centre at Sewri Interchange.
The currently active node will host the tofl administration processas. In the event of &
serious hardwara or software problem on the primary nada, the clusters will failover to the
secondary node, wheraby the secondary node will become the active node. The
changeover of the systermn shall net cause any loes of the data or irregular oparation of the
tall management system and its components. After the restaration of prim
cluster shall refurn back to the primary node from the secondary node,

The Centracior shall describe the detaited procedure of faikover be
secondary noda including the process of how the data loss is p
updated or synchronized at the tme of recovary.

7.1.3 RAID system

The RAID with hot-swap capsbility shall be used in the configura
Tha RAID systern shall be any of the l2vels § 10 and S0 and to &
terabytes in & varety of computing environmeants.

Design requirements T

The TMS aystemns shall support multi-task, mulli-operations funciions =0 that thie vanous
requiremeants of the system can be carmaed out simuttaneously with no parcaivable dalay o
persons making inputs o the system

7.21 CPU time loading

The loadng of the cenlral procassors of TMS server shall be of the order of 50% &t the
maximum whan all scheduled tasks are concurently exacubed. The Condractor shafl
provide a resident program to measure the CPU time lcading. The Contractor shall indicate

in thie Technical Proposal of the Tender the means by which he proposes fo demonstrate
that thes reqguirement is met

7.2.2 Hard disk capacity

The disk capacity of the TMS serder shall be calculated considering the nesd o store the
operating system, the application software and other software packages necessary for
operaton of the system, and tha data generated by the system o meet the requirements
far the tall management system and to adhers 1o the manufacturer's recommendalions on
usable disk capacdity for efficient execution of programs

In the calculation of the disk capacity, It shall be assumed that all fransaction recoed shall

b kept for five years in the disk connected with TMS server an-line. In addition, snapshot

image & video of incident shall be kapt for the same penod for 8 types of transaction and

image of all vehicles that have passed through toll lane without any incident shall ba kepi

for thrae (3] months regardiess of the payment mode, The Contractor shall indicate inthe._,

Technical Propasal of the Tender the caleulations by which the hard disk capacity is ‘;ﬁq:?&*'_ _--.-;:;}
; qx
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7.23 System time

The TMS server shall have an integral real time clock that shall be used for the timeng of
all reparts, printouts, data transfer and the like. The real time shall be used to automatically
synchronize the real time clock of the Toll plaza server system. It shall be passible for
authorized parsonnel to sat the cument date and time. Once set the clock shall remain
accurate to within two (2) sec in one calendar month. In the event of power failure to the
TME server, the real time clock shall be maintained to the same degree of sccuracy for a
period of nat less than 48 hawrs,

7.24 Database management system

A rolational database managemeant system shall be provided to TMS server. The database
shall be the same product and organtzed in 8 same manner as provided to
system and shall be the product of the reputabie software davelopar. T
dalabase management system shall not be accapted

Human machine interface g

The various functions available from the consoles shall be aelac:h:[_ﬁj
displays through use of cursor controls, programmable function keys,
or similar graphical usar interface to the epproval of the Engineer

by the persons having the highest access level. Passwords for each .- gl '"-
considerad as operating paramelers of the systam, it shall not be necessary to n:il!'l'-aranuaba
between display and print of a particutar function for the purposes of access control to that
function.

Where a function contains too much data for display on a single screen, it shall be possinle

o use cursor and page controd keys to scroll, both vertically and horizantally, the display
until the desired data Is shown.

7.3 Workstations

Toll management centre system shall consist of several workstatons as required herein,
Each workstation shall have ifs own funclions and perform the lasks assigned to it under
normal conditions. In the event of unavailabdity of a workstation dus fo malfunction or
maintenance, however, it shall be possible thal any other workstations work as substitufion
b perform same funclions. Accaess privilege control shali be applled in the 2ama manner
with the workstation beirg replaced.

The assignment of the functions to each workstation shall be as shown below.

Werkslation fain functicns
1 TMS adminisiration workstation Parameier managemen
TMS reporting warkstation Generating tha TMS systam reports ':"-JT‘-:!_'.'T.?'.,._'."_“_:_-\_
Financial managerment Maraging the revenue activities Ty e,
workstation éﬁ‘ﬂ . 1"
_‘.:fa"r;“:" . \] 4
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4 Snapshol Image & video To obasnve the vehicle images & video
wiorkslatian

5 CCTV maonifoning workstation To onserver the CCTY at plazas

7.4  Functional requirement

The T3 system application shall consist of the folowing modules:
1) Paramater management n
2) Traffic managemant i
3}y TMS acthvity |
4}  Revenus stallstics

5) System administration

G} Report generalion

71 Organization of data

B)  Transaction maiching and pairing

Parameter management

The minimum functions avadlable in this module shall be:

1) Enquiryfreporting

Z2)  Mainienance of parameter tables

The mirimum paramaler abies managed under this module are: f'
1} Access lavel satup 1
2) Automatic print out '
3) System constants

4) Exemption criteria listing (such as ambulance, police, govemment wahicle, et )
B) Staff list

B} Faretables

7) Versions (in case of change of tables such as changed toll fare able, ekc.)

8) AVC parameters

8] Acceptable bank for bank-in fransactions (list of banks for bank-in procasses)
100 Paramelers related 1o Blackiist Managemeant

11) Remarks (optional}

Maintenance function allows the addition and editing of the parameter tables, The versi
of the tebles shall be automatcally defined by the respactive parameter countars an
increment in a single step. Editing of parameler able version numbers shall be
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Revision number table is generated autoratically by the system whe f rm*ﬁgﬁaﬁ“
madified and subsequenty downloadad,
Each plaza shall have its unique set of parameter tables. R0

Cwerwriting of & revision previously downloadediransfemed shall not be aliowed, Instead,
a new revision shall be available for editing.

Enquinyreporting function shall allow the display/printing of parameter table for the
selecied range of dates and revision number,

Traffic data management

The system shall collect the traffic volume data at mainine toll plaza and Shivaji Nagar
Interchange from the Toll Plaza System and process them into the summary fomy Traffic
wolume data and OO data shall be produced

1} Traffic volume at section and onfoff ramp slatstcs
2} Ongin — destination (OD) Iralfic volume statistics

Trafiic volume data shall be the summary of traffic volume produced by pli
In addition, traffic volume at each section of the MHTL in the form of i
average, and day of the week average shall be calculated. At the bedi
calendar year, annual sumimary thal contains traffic volume on an annige

made \
Traffic data management shall process the transaction data and produce OD bl SBbadn
the traffic volume between all interchange pairs. The data shall be processed SajT=roE
for each type of vehicle classification and agoregate of all lypes of vehicles, The time hm
of OD data shall be moenthly total, dally average and day of the week average The
processing of ransaction may be cammied out by the tall plaza computer server and the toll
management centre sysiem may compile the data from each Toll Plaza Systam into overall
data cowvering the enfire MTHL.

TPS activity management

The menimum prmary functions aveilable in this module shall be:

1) Enguiry/reparting

2} Audt reporling of maintenance activites

3 Status

Enquiry/reporting funclion performs the display and printing of the following: -
1) List of toll collectors on duty

2) List of toll collectors who has finished his duty in a day

3) Details of ransactions specified

4)  Criteria for filtering transactions for display including the discrepancy types e e

e v
§) Plaza revenue summary . i ~H3\L
i L |a 'I' L
8) Plaza TOD summary i 4 1_1.‘_;;?}”[1# ‘H
| { AT 151
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7y Plaza trafiic volume summary

B) Collection parformance summary for a specified period {(with both text and graphics)

&) Exceplional ransaction summary

The display of end of duty for lane shall include the possibility to zoom into the individual

transactions of the same duty or to the list of duty where anather duly can be salected.

Enquiry/reporting furction allows the display/orinting for selected date, plaza, lane, duty,

bag no, ransaction number, fransaction timea, where epplicable,

The plaza activity display selection screen shall provide additional selection fifkars for the
lane individual transaction screen. The additional selection filkers shall be based on two
criteria namedy the observation of avents at lanes and payment type. The fogical control
between the two criteria may also be specified as an 'OR’ or "AND’ function. The kogical
contral Detween the three categories under observation of events namely payment

monitoring, sequence and passage shall be an 'OR’ functian.
Revenue statistics

The funclions availabde in this module shall be:
1) REevenue by vehicle class

2) Eevenue by Fayment Method type (Cash/QR/CardE ,‘ A
HE
=

3] Period wise revenue

4} Revenue summary computed by the systam
5} Revenus summary declared through TOD
8} Cashreconciliabon (difference in computed and de
7} Bank-in history

B) Bank-In reconciliation

g Revanue recovered/refunded

1 Miscellaneaus revenus

The entry of data for bank-in reconciliation shall consist of the following:
1) Data entry of bank-in slip'total bank-in for a collection date

21  Zooming into cash collection facility

31 Zooming inio plaza TOD declaration

The following data are to be enterad:

4} Dailty amount of bank-in by the bank for each collector

6 The total bank-in par bank-in slip

If discrepancy cccurs between declared and bank-in, an option window shall be promptad- =

and thers shall be an opiion to procesd o abo. IF the audilor procesds, here & a !;H'Iﬂﬂ

column that has to be fled to indicats the reason for discrepancy. foos @ﬁhi\"“
|Ir5_' i" ,5.1.} :,J-:.-:" il 1| I
INPT -'ﬂ{ffﬂi |I ll“é"_."‘.-_“-,‘ &n-‘,l"l "i'rllF'i_"l’F.-I:,I-:]. = f'ﬂ;}:‘l
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The revenue outstanding amount recoveredirefunded screen shall provide a facility to
record and phnt revenue recaversed or refunded during operation of the toll managenment
gystem. The data entered, deleled or edited shall not affect all other repors or screens
provided in the TMS syatem,

The miscaaneous revenue screen shall provide a facility to record and print other sources
of revenue from olher sevices such as towing, and rapairing ather than collaction of tall,
The data entered, deleted or edited shall not affect afl other reports or screens provided in
the TMS aystem,

System administration

This madule shall allow the auditer to administer the TMS sysis of |
data and parameter including verheation of data. it i§ expected tem shall

receive data via digital data transmission sysiem pe a1 an soe-beErsTEm

all plazas and provide completed statistical data at thEef T of evan atiLi FRLL

Thiz modute shall have the following functions:

1} Copy parameter for TPS Ecﬂ'& o

2} Load TPS data to TMS system

3y Parameters for ETC Communication with Acguirer Bank
4) Backup TMS data

5) Reslom TMS data

&) Backup TMS parameters

71 Restore TMS parameters

B8 Data upload verification

EF.I Sﬁtaﬂ data verification

TPS" function shall enable the auditor lo transmit manually via removable media Ihe risy
parameters for every TPS. Similarly, the “Load TPS data to TMS system” function shall
enabla the suditor to load data from every TPS to the TMS system

The "Copy parameter for TPS" and “Load TPS data to TMS system” functions shall nat in
gll circumaiznces result in deletion or duplication of TMS gystem data and TPS data, Thea
TPS and TMS systemns shall be capable of segregating and distinguishing newly inserted
data from other data already located in the database and files fo avoid duplicafion or
delefion of data,

The “System data upload verification” screan shall provide a means far the TMS auditor to
check and verify the status of data uploaded at the TMS. The informaticn on this screen
shall be updated automatically at Ieast once daify on every aperational day.

The number of duiies for lane shall be delermined at plaza level and shall be lmrrgn‘j%d;

as "date” fo tha TMS system. a-rﬁl__-"_

o
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to verify the stalus of summary dala at the TPS and
screen shall be updated automalically at least once a d

The summary data shall be determined at plaza lefs
processed data o the TMS syvstam. I shall nat be a vald

Reports generation

This function shall provide facilities to generate printouts for reports under a spacified
selection criteriz. AN information enfered and generated by this rmodule shall be
indepandant from other modula,

Organization of database
Data files o be organized with a RDBMS at the TMS shall be such to anable;
1} Efficient refrieval of information for display and production of reparis

2} Identical RDBMS table as TPS

3 Methodical storage space management

2) Range of payment modes
3 Range of plaza

4) Range of duty numbsar

3) Range of lanes

EE
" -P:I
...;
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-1 |
B. Specifications for Toll Lane Equipment hﬁ{ il EA L

8.1  Toll lane controller (TLC) :

Thés specification lays down the general, functicnal and mmnlca't%r&m
controller to be used as a sub-system in intagrated toll managemant system at the tall
plazas,

Confractor has o consider total 40 lanes of MTHL white designing the Toll Lane Controliers.

The specifications mentioned harein are minimum. The contractor shall design the
Equipment &5 per the latest configuration avallable at the time of implemantation.

The Loél lane controller shall be used to control and monitor all the sub sysiems and
periphmal equipment at tha lnII lama. Tha TLC shall be p-rﬂ.-.-ld&d I:n aach tall lane a.ru:l

supply unit It shall monitor am:l control all equipment connactad 1o §
operation data and record and Eransmit to the TPS in real time.

The TLC shall be connected to the TPS, via netwark cable, and shall b
all transactions, incidents as well as other contred information o the - eal ti
Cantractor shall ensure (hat a suitable transaction load test s doid
fransactions being sent to the TPS during the factory acceptance tes
connected to the TPS sarver for this test. The LSDU shall be akie to
trat takes place in @ach lane in meal time,

The TLG shall be able to track and stare in an accurate and fully auditable manner 2i1E
and AVC fransactions in @ manner as o ensure the system and data ntegrity is not

compromised in any way. The Coniractor shall provide a comprehensive test methadology .
far this actily. |

BA4 System configuration

The toll lane contralier shall be placed at the tall bocth or in tunne! and shall consist of the
fallawing; |

1¥  Industrial lane computer
21 Redundant power supply

31 Data communication poris

41 Digital KO ports

5] 8-Porl PoE industrial grade rugged managed switch with 2 additional SFP paris
5] Power distribution panel with surge and lighining protecticn circuil

Tl Terminal Bocks

8] Relays -
8] Thermostat fﬂ‘;ﬁ?r *.-,rr .
’ - 7. -.-.-‘_!ji-:
. 10) Surge protection devices /r’}-’ st L\k.;\
/ 5 e Ao
e rina lk F I\ [amRPA 15
{- 3 |-|- K ; ":"'_?.-',:"ﬁﬁf |'|? Lﬂ": 1'!,_.:_-., B LY { _.'JI
s | a5, e

+ k {5k f-} | 2ol b :'_'.:1.:_::"1.3_7'-'-:‘. i







11) IP 55 enclosure with high security Biomstric locking mechanism
The TLC shall be of modutar constructon and each part shall i
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and maintained without affecting other part. The dimensions shalCpahédcged 1000 mm
1000 mim x 300 mm,
8.1.2 Technlcal specifications
Ma. | Descriptions Remarks
1. | Make Vendor Specific
2. | Dimengion 1000mem {H} % 1000mm (W) x 300mm {D) max.
3. | Weight Less than 35 KG A % X
4. | Installation &nd fixing detalls Mounted on the booth fiooriwall  APeh & Fqu® S
5 | Cables Power cable ! data cable m_aw
LAN Ty 2
6 | Material of cabinet Stealistainless stesl o
7. | Colowr £5 Glossy Finish
a. Poweer supply requirament Single Phase 240 W AC, S0H z :
8. | Access for maintenance, Access through cabinet door with cables Wil
madularity of construction identified and terminated
18. | Emvironmental considerations Ambient temperature 0°C to 50°C
Felative humidity: up to 30 % non-condensing
12, | Reliability and maintainability MTEF: 30,000 hrs .
MTTR: 1 hrs

813 Lane computer {LC)

Lane computer shall be a companant of the toll lane controlkar, It shall be fited inside the
toll lane controller, It shall acquire all the data from the tane peripherals, process them,
contral peripherals and transmils data ta tha TPS in real time.

The specifications mentioned herein are minemum. The conirector shall design the
Equipment s per the latast configuration available at the time af implementation,

Descriptions Specification

Type Indusirial grade fan-less compact embedded
compltar

InskzlEtion CHM-rail mownting inside the Todl Lane Controller

Cables Power Cable, UTP cable, data cables

Matenal and Finkhes Aluminium houging, as per manufactiirer's e o _u-l:,‘-\'_:" -
specifcalions s Sl
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Dimersions BOmm {(H) x 300mm
Colour Manutaciurer's orlgingl cotour
Powear Supply Owperating: 12V, 50 He. With power adaptor, 15W

max. Powear consumption

Access for meintenance, madularniy Minimal maintznance, aff-the-shelf product

of construclion
Environmental Considerations 20" C to 66" C operating ternperature,
S55% & 40° C {non- condensing)

[Design Criteria 8™ Ganeration Intel® Gore™ (54

Thraad GMB Cache, 25W Injall
620, 300 MHz —1.10 GHz

1TB 550 HDD

ie. HSDPA, WLAN

Dl display and suppons for wide screen with
high resolution

2 x Gb Ethemet, 6 x LIZB 2.0 and 4 x COMs ports
Senal port support RS-485 auio fiow contnol

2 X Ethernat RJ-45 network pert, 1001001 000
Mips Eihernet conbroller, support Wake On LAN

&-b DIO

Audio Ling-in, Line-out, Mic-in

Operating System: Linux or YWindows 10 or
Embedded

Application Softlware, Lane Software, Anlivirus
Software (Client) link to Server GALS
Rekahbility and maintsinability | Overall MTEF: 30,000 hrs.

Qverall MTTR: 0.5 hrs. — 1 hrs.

8144 8-Port PoE Industrial grade rugged Switch with 2 Fibre Port

Thiz dewvice shall have the capability to provide adequate confinuous power to each PoE
equipment to meet the required performance, quality and raliabdity requiremants.

1} Swilch shall have minimum 8 nos. 101008ase-T (with minimum & PoE ports w'[lh--Ti-- .

power budget of G0W) parts and additional 2 numbera of SFF uplink ports 1o i —-‘i‘ h;,,
“ . MMF Moduses. 0 / L
1 1 ffll 'Il._rr -'-'d'la ."_-:'.lllln_
i | |'|:|I|I fl.:l_l-t . |I i
— e ——— ;l] l'l!-!'l 2 I-_!:.
rjr*'ﬁ"' = e a0y 463 2ipa K E\ pinanna /i )
{Pa T e a;':.—:'jl ZC"-!" _._J--f' ..~1.'._,H . *J,-‘
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2}  Shall have to be IP30 rated and shall wark on up ta B0"C mﬁd Enclgsirs.

and should be DIM Rail mountabie.

3) Switch shall be IEC 60068-2-6, |EC GOO68-2-27, IEC 60068-2-47, IEC 80068-2-64,
IEC 61000-4-5 and NEMA TS-2 complant.

Toll collector terminal (TCT)

This spacification lays down the general, funchional and technical requirerments for the toll
collector terminal to be used as a sub-gystem in the toll kane equipment at all the tol Lanes,

The specfications mentioned hereln are minimum. The contractor shall -... '
Equipment as per the latest configuration avallable at the time of implem .

Contractor has to consider tatal 40 lanes of MTHL while designing

ent g |
Tarmiral. fi gk

The toll colleciar terminal shall consist of following Equipn‘rﬂﬁfﬂs mini
1} Toll Collector Touchscrean Display (TCDY,
2) Toll Collector Keyboard {TCK)

J) Barcode Reacder (BCR)

4y  Biometric Fingerprint Reader

£) Receipt Printar (RPR)

B) Fake Nofe Detector

71 1D Bcanner

8]  Integrated Cash Drawer (ICD)

The Toll Ceactor ferminal shall be the interface babwesn the system ard the toll collector.
With the TCT the collector shall be able to input the data in the systemy and the TCD and
RPR =hall putput the data from the TLC 1o the collector,

Toll collector display

The Toll Callestor Display (TCD) shall be located on the Tall Collector's desklop and shall
ba screwed or bottad through the counterton, the position of the TCT shall be finalized with
the Engineer a1 time of instaliation. Suitable mounting breckets manufaciured from
Stainless steel shall be provided to fix the screen to the deskitop. All nuts and bolls ans
ugad to secura the TCT o the booth counteriop shall be stalnless steel. It shall be the
system's inierface to the Toll Collector, to display the status of transactions and status of
the lane perpherals.

The technical specificalions mentioned heraunder ase minimum gusdalines. The Contractar
shall not deviate matenally from the specifications specified

——

Descriptions Epocifications
Display Type Industrial grade Touchscraen TFT with Diagonal Size of 371 I fim
18.5" Minimum o E{x
_H:.x .. i -:‘1.‘
s ﬁ-.':': I?r 4 I': =
| _ G
IMPHADaT 3 . Bl amw fE
I = A -_-I_-- - 1--1::‘—;’ '5;‘::% f :'Il.:l'z.L_ﬂ'l: |!-!-.-|"' f;.’ | T, 'Ilu L '.:-I_,
FOED e e o et
J o= = _"J .5;5_| EI:' L.::: '\.‘,5,._‘-.-. X _. o ...‘..-"'
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Installation and Fixing Instalied and screwed on the

Detalts

Cablas Paower Cable
1 x VGA Cable (15 pin HD D — Sub)

Cable routes Fower cable is terminated al the Lane Controller power
distribution block via booth ducting
WVGA Cable 8 terminated 1o the SVGA Part al the TLC via
booth ducting

822 Toll collector keyboard (TCK)

The keyboard on the Tall Collector terminal for Registration of tﬂ';ll! e sHafh
programmable indusinal Grade keyboard, The industrial grade .-.._l:r

programmable; this howeaver must be approved by the Enginees baf
will be used lo enter data of. )

1) Staff |d numbsar " .
2} Vehicle Classification

3} Type of Transaction

4}  AcceptiCancel Transacton

8} Method of payments Selaction

B} Mumenc Keypad with backspace button for numenc cormactions
7y Class Cancel

8) Bleed-off button

27 Viclation CancellAccept Button

10} Simulation Button (Only far use during Mamienance Mode)

11} Alpha Numenc Keys in QWERTY format

Programmable keyboard features and specification shall be as follows:
* Shall have Powerful programming capability

* Programming under DOS and Windows, multiple page, multiple lkevel, whole range
kay cantend, ime delay, position sense answer back code, elc.

*  True spli-resistant design
*  Optional blank key, double key for aliemnative key group layout
= Magnetic Card FReader

= 70 programming keys + 6 position controd key o '.-_:"'___
<. v Keytop size: 18 mmx 22 mm for single key f:ﬁ}" ﬁg(ﬂ"\l
! s Pty i i
; e Interface: P12 or USE i K{fj‘if.r L
1 a | = - -“';-ll
; L% e 3 II.-"
r*j g RN
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= Dimension: Swtable for operation in the booth and place Iflktnpftahh

8.23 Contactless Smart Card Reader/Writer _ .

The SC Reader is used to process read and write o the Contact less Smart card. The
distance which the SC reader can access the smart card is approximately &-10cm

Technical Specifications:

MNo. | ltem Specifications

2 Installation and Fixing Detals Mounted an the toll boath panel

1 " IUSB cable (Powar Thraugh
Anterna cable: RG1T4 ALK \

4 | Cableroutes USE cable is connectedfa the T
The Reader's antann
Readar howsing

5 Material and finishes PVC sheet with Epoy ARiT

f. Colour GreyiBlack

[ Fower Supply Requirement BV D

. Access for mainienance, Modular design, Minor maintenance

' modularity of construction required

a Operating T o ;Lﬂ':t 1o TORC with heat dissipation of = 3.5

10, | Relative Humidity 5% to B0 %

11. | Dasign Criteria -Data Transmission Beiwean MFGPRZ.
106K Daud
-Card Oparating Cistance: 5-10 cm
-Reading, calculating and writing
aparations: 200ma
-Interface Protocot According to KENT
imnterface
-Security Feature: According to KENT
security Standards
-MTBF: 30,000 hes
-MTTR: 0.28 hre

B.2.4 Receipt prinier (RPR)
The thermal receipt printer (RFR) shall be used to print recelpls in the lanes. The pnntal T

shall be provided with the aulomatic advance funclion of the paper afier prinfing 5o § '-:
fhe apace for the first ine of printing is alignad under the print head thus reducing the. e ,
w 1 li H,I 3
| | 1 (e i'.. -5 E
i IMPIT100801 65 12020 IK il £ )
&) - e \% \ piRDA f5f
B2 “Zer A A
_\/_‘ ~ I .5 I E":h L .:.\,5;_!
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taken to produce a receipt. For dasign purpose it shall be assumed that recsipts will be i
approximately 70mm in length, The Employer and projectiplaza information will occupy
space on the top. The area under this shall be used for printed data. The Contractor shall
take the approval from the Engineer for the format of the recaipt
Technical specifications far the RPR shall be as follows:
Descriptions Specifications
Installation and Fixing Details Instalied and fixed on the Tol Collector detk v
Cables - Pawer cable R ey i
- Berial RS232C! Paralel AUSE &y i i
Pawer cabbe is terminated to the Lct _
c:ﬂ:de mubes E‘ﬂﬁk \'I‘ boath dum D-Etﬂ ':ﬁb tﬁ'ﬂ Lk
“1.' L‘:: ' al 1 'l.
: Access for maintenance, modularity | The cover can be opened for maintena 1 % h
F-"P?b_ of construction has paper sensors, Off Iha-ﬂuﬂqu'bd‘l_mm\\"-.
'1. 6_525 Print Speed: 47 LPS Print font: 8x17/12x24
3 = Cresign Criberia Print column eapacity: 58/42 columng
3 ]
P ‘1* Character size (mm): 0.950W) x 2.4 (H) / 1.41
¢ 7 (W) x 3.4 (H]
- Paper dimension (mmj: 79.5 + 0.5 (W) x 83
(arneter)
Paper thicknass: 0006-0.07 mm Auta cutter life: 1.5
rrilllion cuts
Reak-time printer status: Auto status back (ASE)
Messages
MCEF: 80 miltan lines
MTEF: 380,000 hours, Overall MTTR: 0,25 hrs

825 Barcode reader

Deskiop mounted fixed Barcode reader shall be installed in the tell booth on the TC warkiop
in lanas,

The molorists upon reaching the pay-sxis of the lane will produce the enfry recsiptiretum/
daily pags ticket he had colected from the TC at the first entry lane. The TC will place the
ticket on the barcode reader which will read the 20 barcode printed on the licket The TLC
will gat the transit detaiis from the barcode which are required o validate the validity of the
ticket and authenticate based on the vehicle class (already selected by the TC while the
vehicle was approaching) for processing of the transaction.

Contracior shall note that handheldihandy barcode scannerreaders will nat be allowed in

any case, even if the same i3 provided with the stand. Only desktop mounted BCR shall . —u.
be supplied. ..:'_"- r':"' e ) 'E::‘

7% BCR Features and Specification shall be as follows;

P lr,, ,|-|_F CZ 2020 IK J
i’i—-"’ = I--_-.__._.fi”f_.lféi._,, R [\
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* BCR shall be a High performance 20 omnidirectional la -
* Shall have Programmable slesp mode. Reactivated by simpla push of a button

* BCR shall perform Fully automatic scanning operation

* Depth of Field: 300 mm (EAN 0.33 mm / 12 mil, PCS = 00%)
* Scan Patien: 7 directicns of scan field, 24 scan lines

« Scan Rate: 2400 scansfsec for omnidirectional scanning

* Interface: USE or Serial

Integrated Cash Drawer

Cash Drawer Integrated with TCT shall be installed on the TG workiop,
of mstallation shall be decided and appraved by ta Engineer

The cash drawer shall open 85 soon a3 the transacton is compik:
generated by the TC after collecting cash from the user. The TC o

the cash drawer sa that TC can piace the maney colicted in the cas!
change,

Fealures
* Printer driven, powered by printer or CR poart, support 12V024Y valtage range

= Heavy-duly cash drawer with Screw less design

* Ruggedized with reinforced stesl and anti-scratch painting

* Large ball bearings design for smaooth drawer slide

= Precision mechanical fiting to assure wobblz-free operation

+ Three position lock to ensure maximum security

*  Receipt skt for revoked transaction

= Additional tray cover with lock

*  Dimension: Swtable for operation in the booth and placement on the work top / table
Fake Note Detector

A fake note detector shall be installed in the booth on the toll collector worktop to enable
the toll collector to check fake curency notes.

All bank notes (currency) have some security features that can be checked to stop
counterfelting and forgery.

To check the authenticity of the bank notes the foff collecior should be familiar with thedr
security features. Some security fibras, printing and threads are visiole only under UV light

The fake note detector shall be capabie of checking banknotes of [ndian Curmenc }',anqg
shall have fallowing featuras: -~

s Ultravicset Detection

%< o
- | n——— £t i -:fl".-l.: B / i
» IMPE 110001/ 42872 1 20 2adik) N\
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+  Water Mark Detection QD‘-’!& J
*  Magnelic Ink Detection

Description Specilications

Cimersions Suitable for mownting on the desk
-;l'-'l-l'aigi'ut OEM apecific, light weight preferred

Power Supply ACZ20V | 50Hz

Power Consumption DEM Spacific

LIV Wervstength 345 - 400nM

B.2.8 Panic alarm systam

The panic alarm system shall consist of foot switch in the toll booth, ki
toll booth and indicator at the foll plaza office. The system will be use
toinform the toll office staff of the emergency.

Pressing the foatswitch causes an alam to be given to the auditor via the LSDLU and siren.
The siren i fitked on the top of the booth. The siren also is tiggered by the incidents like
vialation and exceplional cases.

The spediiications of footswitch shall be as specified below

Descriptions Remarks
Installation and Fixing Details Mounted on the floar inside the toibooth
Cables - Power cable
- Signal cahle
Cable roules - The power cable is laid inside the booth manhale

before terminating to the TLC Termination Block,

- Drata cabde 15 connaciad to the toll lane comdradlar
through 1ha tarmination block

Material and finishes Shaed
Colowr Manufacturer's Original codour
Power Supply Requiremant 220~240 Y AC 50-B0Hz with 10 A
Accass fof maintenance, Modutar Design, only plug and reptace when failed
madubarity of conatnuction
Operating temperalure 1000 Io 50°C
Reliability and maintainability MCEF; 100,000 operations o
B MTTR: 0.5 rs e B >
e '--'-*Ij?e specifications of siren shall be as specified balow, T J-}ﬁ T f:;:}'.l
% Qz( " " AmRDA 1)
'r’]ﬁ 5% R G R
e I e s e ;-Il":: -
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Technology Motor driven

Audible rating 112 dB al 1 meter
Environmenial Designed to mast IP54
- 8.2.9 Manual Booth Controller

In case of malfunciioning of tol ane contreiler, the menua booth cont
cantrol the lane traffic manually.

It is normally in a locked mode and can be unlocked using key switch, wi
operate the lane in a manual mods, manual booth contralier needs to b unft

The fallewing equipment are controlled by the MEBC: l o
i » Owerhead lane status display .

= Automelic lane barmer
* Amber siren alarm Q“E&fﬁl‘
It shall be custom designed by the Contracior and the design shall be submittes-
technical evaluation of the bid

Exempt Document Viewer Camera (EDV)

This specification lays down the general, functional and technlcal requirements of Exemgpt
Document Viewer Camera to be used &s a sub-system in the TMS at the Plaza

Contractor has o congider total 20 lanes of MTHL whike designing the EDW.

In case if any usar of the toll read informs about the Examplion allowed o him owing to
any office position in the govemmeant, the toll colisctor shadl request for the 1D card of the
user; and shall present the seme to the EDW.

EDV image shall be transmitted to the Awdit room; and upon werification of the I0; the
auditor shall allow the vehicle o pess from tha lane without paymeni.

EDV image lor verification shall be attached 1o (ke exempt transacton and shall be stosed
in the database for future audit,

5311 Technical Specification

ity Descriptions Remarks
Camera Z Megapied CMOS Aarm Pro Cube Camera
I Image Sansor /2.8 Progressive Scan CMOS
Min, llumination 0.01Lux @(F1.2AGC ON), 0 Lux with IR
0.028Lux @(F2.0 AGC ON), 0 Lux with IR
Shutter Speed 113 5 to 14100,000 s T h‘;x
= Lens 4mmid® F2.0, Angle of view: 85° f?ﬁ:xbﬁ

L)
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{2 8mm, Smm oplional)

Lens Mount M2

Dy &Nighs IR cut filter with auto switch

Digital Meise Reduction 30 Diglal Moise Reduction

WOR Digital WOR

WVigeo Compression H.264  MUPEG

H.264 encoding level Mair Profile

Video Bit Rate 32K bps~AMbps

Audio Compressaion Q.7 1G. 72205 . T2MP2L2

Audio Bit Rate GaKbps{G.711) MG6Kbps(G.722.1
(32-126KbpaiMPZLE)

Mao. Resolution TER20x 1080

Frame Rate

50Hz: 25Mps(1920 * 1080), 250ps (1280496078
(1280 = 720) :

BOHz: 30fea(1920 = 1080), 30fpe (1280 = D5
(1280 = 720)

Rotata meda, Saluration, Brighiness, Conlrast
adjustable by client software or web browser

Yes, zone oplional

Support

Lecal storage: Built-in Mizre SOYSDHCISDXC card
ot up 1o 128 GE,

MAS (Support NFS SMBICIFS)

Alarm Trigger

Intrusion detection, Line crossing defection, kation
detection, Cynarnic analysis, Tampering akarm,
Metwork disconnect | IP address conflict, Storage
pxcepton

TCRARICMPHTTRHTTRS, FTP, DHCP DNS DONS R
TRRTSPRTCF,

PPPoE NTPUPR® SMTE, SNMP IGMP 802.1%, Qa5 |
P, Bonjour

Ganeral

One-key resel, Flash-prevention, dual siream,
heartbeal, miror, password protection, privasy mass,
walermark, IP address fillering, AnOnymous access

Standard

OMVIF, PSIA, CGI, ISAPI

Cammaunication Imerface

1 RuJ45 10011 00M Ethemet interface

“ | Alarm input

r"1_:.'{-:

1 7
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Operating Canditions .30°C-80"C (2 FHR O o
Hurmidily 85% or |ess |

Power Supply DCA2\IPOE(802 3af)

Power Congumption 554V MAX,

PIR Angle: BO"

Range: 10m

IR Range 10 meters

Dimensions (mm} Tad=8p 9=131.3

Weight 400g{0.8EIbs)

Toll Booth Camera

The Dome Camaera fitked inslde the booth is used for observi

coflector Activities while performing the dufy in the booth. This o l" a2
a way that it clearly shows the Cash Transaction happeaning batwe "i

Viehicle Driver and shows the minor cetalls of the vahicle Balng SN
Contractor has to consider total 40 anas of MTHL whila designing the Tall B

Technicel Spacifications

Descriptions Remarks
Image Sensor 1/2.7" Progressive Scan CMOS
Min. lumination %ﬁgi‘rs'@”;ﬁ‘;} it e
Shustter Spead 113 8 to 1/100,000 s
Show Shutter Yes
Cay & Might IR Cut Filter
Digital Motse Reduction 3D DNR
WDR 12048
3-fuods Adjustrment Pan: -20" ba +30°, filk: D" to 75", rofata: 0° to 360°
Lans
Focal length 2.8, 4,6 mm
Aperiune F2.0
2.8 mm: Harizontal field of view: 1147, Vertical field
'“-:_%Fﬂ"-.u’ of view: §2°, Diagonal field of view: 135°
4 mm: Honzontal fiald of view: BE6°, Yerical l'a;d";?_,
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Descriptions Remarks
e viewr 45°, Dhagonal figld m'
& mm: Horizontal fieid of view: 54°, Vartical fisld of
vigw: 30°, Diagonal fiekd of view: 62°
Lens Mount M2
IR
IR Range Upta 10 m
Wavelength BS0nm
Compression Standard -
Masn stream; H.265/H.264
Video Compression Sub stream: H 265/H.264 WJPE
Third giream; H. 268/ 264 ik
H.284 Type Mein Profile/High Profie I { i
H.284+ Yes = T‘"
H.285 Type Main Prefile G 251@
H.2554 Yas "i‘"i-.l. >
Vidao B Rate 32 Kbpe 1o 16 Mbps
Audio Compression G722 VGT 11ulaw/GT 11 alew/GT26/MPZLZPCM
Audio Bit Rate glﬁpﬁg ;Lh;‘l&l-:hm{ﬁ.?zz'.1}!16!0:;:15:5.?26#3
Smart Feature-set
Behavior Anahsis Lira crossing detection, intrusion detection
Face Detection iz
Region of Interest i-:ﬂp:tﬁlmhn for main stream and sub-
image
Max. Resolutan 10 = 1080
S0Hz:25fps (1520 » 1080, 1280 = 950, 1250 = 720}
Main Stream 80Hz: 30fps {1920 = 1080, 1280 = 860, 1280 «
720)
EDHz: 25 G40 = 480, G40 = 350, 320 = 24
BNEREG) S0Hz: mﬁ :EHEI- % 480, 640 % 360, 320 % zqg:
50Hz: 25fps (1820 » 1080, 1280 x T20, 640 354:!
Third Stream 352 = 288) 60Hz: 30fps (1920 » 1080, 1260 » 728, 10 .H S,
640 = 380, 352 x 240) {_ﬂy g
e
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Descriptions
Rolate moda, aamlm'.__'nﬂ"—giwum. CONTragt,
Images Seftinga sharpness adjustable by client software or wab
browsar %
Image Enhancameant BLC/AD DMR
DayiNight Switch Aute!Schedula/DayMNightTriggerad by Alarm In (-5
madal]
Network
Support Micre SOFSDHC/SDXC card (128G), local
Network Storage storage and MAS (NFS SMBICIFS), ANR.
Mation datection, video tampering,
Alarm Trigger disconnected, IP address confic,
wrror, illagal login [t
TCPIIF, ICWP, HTTR, HTTPS, FTP, DHOP, DN
Protocols DDNS, RTP, RTSP, RTCP, PRP4E.! NP, UPnP

SMTP, SNMP, IGMP, D05, IPvG L | 4

General Functon

heartbeal, miror, password protection,
mazk, wabterrnark, 1P sddress filier

*
One-key reset, anti-ficker, three Eﬁ“:;%'
v

AP OMVIF PROFILE 5, PROFILE G, 1S4
SirnuHansous Live Wiew Up 1o & channals
UserHast Up o 32 usaf.a_
3 lewels: Administrator, Operator and LUser
Chard IVMS-4200, Hik-Connect, WMS-5200, WS-4500
WWeb Browser IEE+, Chrome 31 044, Firafox 30.0-51, Safari .0+
Interface
2 Inpute: Bne in (3.5 mm) ar mde indbalitn
Audio (-5 modeal) microphone), 1 Output Bne out {3.5 mm), mono
sownd
Aarm (-5 " 1 Input: Adarmn in (3. 5mer)

1 Cutpul; Alarm ot (3 5nm)

Gommunication Inferface

1 RJ45 10M/100M self-adaptive Ethernat port

On-board storage Built-in MicroSDVSDHCISDXGC siot, up to 128G
SV Support H 264 and H.265 encoding

Audio (-8 model)

Environmant Moise Fitering Tes
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Descriptions Remarks -
Audic Sampling Rate 16 kHz, 32kHz, 44.1kHZ, 430 * ~ |
General
=30 °C 1o +60 °C {22 °F to +140 °F), Humidity 55%
Cpérating Condidng or kess (non-condensing)
Power Supply 12 VDG & 25%, PoE (802 3af class 3}
12VDC, 0.7 &, max, 8.5W, ® 5 5mm coaxial plug
. power
and Current
i PoE (802 3af, 36V to §7V), 0.3 A to 0.1A, max,
10
Profection Lavel K08, IPas

Material Froni cover: plaglic, Bottomn basa: mgls
Dimenaions P10 mm = 56.4 mm (D4, 3"« 2.3
Welght Camera: Approe. 400 g (0.9 10}

ETC Handheld Terminal

The ETC Handheid ferminal shall be used fo read and procass the FASTag
the lanes anly in case the respective lane ETC overhead reader is affinaidown,

Confractor has to consider total 40 lanes of MTHL while designing the ETC Handhedd
Terminal. Justificaton shall be submitted for the quantity considered by the contractor
along with the technical proposai,

Tre specificatons of the ETC Handneld Terminal (EHT) shall be as follows:

Description Specifications

Physical Handh=id Terminal suitable for single hand operation

Il LISE, Wi-Fi and Blueioath

Capabilities LHF and Liner Barcods Scanning

hMemory Storage Minimum 2 GB

Environimental IP 65

Alarts Burzes on Tags and barcode resds

RF Out put up to 30 dBm

Frequency UHF 855 to 86T MHz, WPC Approved

Powar Baltery Lithium, suitable to operate the EHT for 4 hours :

key Pad Alpha Numeric / touch s i’i‘i'-iu‘*'-ﬁ‘j-l.
: Dwop test 1.2 meters concrete drop tasted ! \

% viFr i 1 £ <51 209 1k
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Wiight Nat more than 300 gm Sﬂzﬂﬂ‘iﬂa hand operation
for lang shifts

Battery Standby Tene 12 Hours

Read range 2 meters ar higher for Fastag | Local tag (Instailed)

Accassones Charger, Interface Cable and Carry Case (Waist Mount for
field usage)

The handheid shall have in-bullt barcode reader. Portable pocket (waiat maount) thermal

recaipt printer shall be connected with the handheld through Bluetooth or USE
Fingerprint Scanner for Login

with the central or the local database

Description Remaris
Oiptical Sengsor QPPOE
Size (mm| 54 x 74 % B2.6 (With Stand)
27 4 x 40.5 x 73.T(Without Stand)
Image Sze 248 x 292 pixels
Rasalution 500 DR
Interface LISE 1.1/2.0 High/Full Spesd

Irmags acoquisilon tme

Fuill Spead: Avg. 500 mesc.
High Speed; Mg, 300 mesc.

Cperating Temperalure -20-60 *C
perating Humidity < RH 2%
Power Source JSB BUS Power
05 Windows2000 ar hegher, Windaws Servar 20032008, Linux
Kernal 2 .3
Cartificated KC, UL, CE, FCC
ETC RFID Reader/ETC Transceiver o
', “The tanes equipment shall have one ETC Transceiver reader and antenna, They T
i J
¥ E—
[ 1579] _tees =
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Transceiver shall be mounted on the canopy or on a pole in the iskind | G=e of canopy,
the reader shall be mounted at least 5.5 melers above —
Contractar shall provide cantilever pole (if required), brackets, fixtures and other
accessofies necessary for the installation of the readers. The design of cantilever poles,

bracxets etc. shall be approved by the Engineer balore the supply.
Coniractar has to consider total 40 lanes of MTHL while designing the ETC RFID Readers.
The specifications for the ETC Transoalver (ET) shall be as foflows:

Description Specifications

RF I Racio:

Freguency LHF, BES o BBT MHEz (appicable cerlification frgg

BF Powatr 1 Wall maximum

Reading Eun-a Optimurm for single lane operation, Rt L
and along the lanes {CRITICAL) o ¥ A -

Antenna Liner polarized, with maximum 40 x 4!1 Deylie

Profocal EPC Gen 2, EPC Gen 2 V2.0.and '3':1-. B0gGE,

Compliances ETA (WPC) HCC, ETSI, WEE and ROHS" %

Hardware & Soflwara:

FLASH f FAM 2GB /1 GE or Higher

Wisual Status Power, Transmit{Fault, Tag read and Recaiver Faull ar

Indicators; Configurabie

RF Cperations Designed to keep always on | Transmiting mode,

Erviranmental |7 65 or Better

Funchional Charasteristics

&ir Interface & Adaplive | The Transceiver technodogy emploved shoudd have the capability
Moige to optimize read rates for the vehicle Kentification application
and edapt io instantanaous nodse and inferference level

Fealures

Application capability 1. Should hava read refiability exceeding 98.5% in the standard
ECanario.
2. Desgnostic and Reporting Tools

Upgradeadility The tirrvware should b upgradable 1o support future protocals.

Trareackon Capabily Reading of Tag & EPC memary for at leaat 2 Tags per second for
a mawing vahicle with a speed Emit of B0 kmih.

88  Overhead traffic light (OHTL)

_n_l.___._,
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cross aspect shall be used to signal that the lane is closed, whilst a green amow ssphct
shall be used o indicate that tha lane is open io fraffic.

Contractor has to consider fotal 40 lanes of MTHL while designing the OHTL
The owverhead traffic light shall meet the following requirements:

1) The peak minimum luminous intensity of the red aspect shall be at least 250 cd and
for green aspect shall be at least 300 cd.

2) Signs shall be sufficiently bright and directed to indicate to 8 motorst approaching the

for use
3) The aspects shall be at least 300mm in helght ' £y
4) The sign shall be fitted with a sun- hmdmwamﬂ‘eeﬁeﬁﬂmaﬂmﬂﬁ

5) The enclosure of the OHTL shall be constructed from a mrrn.mnll,:;as-
The enclosure shall have the envircnmantal protection of IPSS. 1 R

B) The system shall have night dimming furction, \: P
L
T) It should ba possible to controd OHTL from LSDU even if the lane corfy
working or ponwer off and when tha lane is connected to the network.

Technical Specfications:

Duescriptions Remarks

Dimansion Approx. T40mm x 540mm x370mm

Weight Shall be less than 20 kg

Installation and Fixing Detais Firad mounting an il canegy

Cables Fower cabie

Cable routes Powir cabla is |sid inside the duct at toll Palars. Tha

cable is then laid inside the boath manhole bakora
bermnating bo the Termingtion Block,

Blatarial and finshes Palycarbonate

Lens Calour Red and Green with black cover

Power Supply Reguirement 230/240%ac 50080 Hz single phase

Operating Temperating 0*Cto50° C

Redative Humidity S%-50%

Power Consumption 10 Wiypical at 2552

Protection againsl the effects of | Covered under LC Surge Prolection

fightning - S T

Reliabiity and maintainabiity | MTBF: 30,000 hrs :\%H
| -

o2 AEE 170 2l
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MTTR: 0.25hrs -0.75 hi§™ o, .i ﬁ

User fare display (UFD)

The User Fare Display (UFD) shall be a LED display panel controlled automatically by the
lane computer. It shall indicats to the road user the category of the vehicle and the amount

payable! balance in prepaid amount, low balance waming, public relations and seasonal

messages.

Contractor has bo consider tolal 40 lanes of MTHL while designing the LFD

The user fare disptay shall be of LED type. The detailad tachnical specifications shall be

as per the specifications below.
Pescriptions Remarks A Ay
Display lines 2 lines with 13 Characters each L 3
Charactar height 120 mm minkmum L 5;_ :
Waight Shall be lass than 5.0 kg L AW
Type of protection P55 N
Envirgnmental Temparaiure: 0°C 1o BSFC

Poweer Supply Recpuiremant

2avRC al 2000 max.

LED lype

Ukirs-bright AlinGaF LED=

BOOOmed at 20ma, 300 viewing angle
Sultabie for outdoar condition under bright suniight

Cammunicatin iMerfaces

R&232, USE or standard interface protocol

Reliability and maintainabifity

METF: 30,000 hows
MTTR: 0.25 hra

Instzliaton

Sell-standing on pedaestal
Cables inzide pecestal

The user fare display unit shall be installed at the suitable lecation an the toll istand and
the face shall be directed towards the position of driver, UFD shadl be able to give the health

fesdback for diagnosis in real ime.

Lane traffic light (LTL)

Lane treffic light is the LED based traffic signal installed on the toll island towards the exil
side. [t shall be connected to the lane confroller. The traffic ight shall have two aspects of
red and grean. The red indicates that the motorist has to stop and pay the toll. After
successhul processing of transaction, the traffic light turns grean and indicates the motarists
to proceed towards the exit of the lane. Once the et of the vehicle is confirmed by the

detector of AVC or other devica, the traffic light shall fum red for the next vehicha. j,.f"ﬂf]ﬁ.;f




‘ ;
) —
'}Hﬁg 4908




The traffic light system shall work in synchronizetion with the boomriamisr—
Lane traffic Bght shall meet the follewing technical specifications:

Descriplions Remarks

Size of the traffic light Approx, 200 mm diameter with sun visar

Light source LED

Aspact colour {Sr=en and red

Housing Masenial Comrasian resistant material f__.,;.."f--__"l'a‘..':-__

Environmental protection P65 ,-f:' ﬁi‘m

Intensity 70 CD min. i 2 gégl‘"*-

Environmental Operating Temperature: e i

Humidity: 5 % to 95 % nmm‘tp'e‘,nam

Power Sugoly 230 +- 10% VAC At

Automatic lane barrier {ALB) N i

- '1"' k Mﬁ, .
This zpecification lays down the general functicnal and tadmlcal naq

automatic lane barrier 1o be used a3 a sub-aystem in the ol management system al the
Toll Plaza.

Caontractor has to consider tofal 40 lanas of MTHL while designing the ALB.

The bamier shall be used to controd the traffic through the lane. The oparation of barmer is
linkad to the LC-IPC. It allows the vehicle to pass through after a successful transacton
haz happenad at the [ane.

The system consiets of a fiwad housing and & movabie arm with 2 high impact breakaway
genice of provision. The housing shall conlain the mator and contral units along with the
integrated metal detectors for vehicle detection purpose.

The hausing shall be inslalled on the right side of the traffic direction, after the booth on a
concrete base as per the drawings included -in the Employer's: Requirernant Part D
Drawings

The automatc lane barrier shall meest the following techmical speciicabions:

Descriptions Remarks
Dimension Wbz 400 rorn (L) % 400 mrm QA x 1100mem {H)
Wiglght Max B0 kg (without beom)
Instadlation and Fixing Detaids Fixed mounted on the iall island
| Cabies - Power Cable
- Data Cable
Cabla routes
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T the vehicle presence loop detector installed at the Payment Axis,

S . / T
¥ e -
' [RALT Frrg . d ﬁ-g_.:‘;__f_fz] B \ R
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- ifcafions — Pard-1 T 3an = II‘.'I Il,
1
Y m"’ 2380 ]I
- Data cable is connecled f""f'_ on block to | _J
the ALE Contralles, .
Boom Langth S0 mm
Boom Attachment Collapsible
Dutly Cycle 100%
Open and Close Time 0.5 Sec
Codour Boom: Red and whits

Housing: Vendor Specific fj_,,-"’"’_
Power Supply Requirement 240VAC BMEOHZ single phase gf” =

o

Dperaling Temperatura -20° G to 50° G [ /
Relative Humidity 5%-90% D 5
Rediability and maintainability - MTEF: 2 Milion Cycles or 2 vears axcl ba ol
arm holder ;% N %
- MTTR: 0.25 hra - 0.75 hrs --’&?k,_fwm

The Barrier shall be such that it can be stalled & reversad at any position and pﬂhﬂﬂﬂﬁiﬂ o
o avoed bouncing & swinging cut al end positions.

Incident capture & License Plate Capture Camera for lanes

The incident capture camera shall be instabed at the suitable Iocation on the toll island
directed to the lane. It shall be used to capture the image and video of the vehicle on the
lane from behind in case of ncident.

Contractor has o consider total 40 lanes of MTHL while designing the Incidant captura &
License Plate Capture Cameras.

The camesa shall be used to capture images and video clips of the venicles in the following
incadents,

1) In case of class discrepancy between the classes detected by the AVC and that
entered by the ioll collector.

2}  Exempt usecs: all transaction of vehicles with exemption privilegs.
3y  OFending vehicles ! violations

4} When the todl collector activates the panic alarm foatswitch.

&) Mehicles with cashless payment or FASTag.

&) Al transactions with alarms

Licensa plate caplure camera shall be used to caplure Images of the vehicle registration
plate. The installation shall be suitable to capture the plates for tha small vehicle like
and also for the Digger vehicles ke rucks and buses, This camera shall ba trig

[Paga lo2et N A5/
1'_. fﬁ%’c‘?‘ ?'ﬁ" - IT x :-.... . e







The cameras shall be insialied inside the housing at the suitable heig
of the lane to ba dacidad by tha Engineer on a pole. The IC calf¥era |
and record videos of the incsdents and LPR camera shall
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General requirgmenis;

1)
2)
3

4)

5)
6)

Thea stand for the |C and LPFR cameras shall be made of stea| 1;I'_|al; shall
under gutler speed of strong wind. The stand shall be prntmlzq

The hausing will be equipped with a hood to protect the camera under direct sunlight
Protection: PGS,

The stand of the lane camera shall be made of steel that shall not swing or twist under
guiter speed of sirong wind, The stand will be protectad from corrosive anvironmental
conditions.

The LPR camera shall not focus on Light during nighitime; and shall gﬁ
LPR imagas clearly at both day light and night ime also,

IR luminators: Removable IR-cut filter for day & night function shai bh-i%ﬂ
LPR Camera shauld kave Vanfosal Lens.

erwironmenial conditions
Technical Specifications:

Item Specifications
Camera
Image Sensaor 1/2.8" Progressive Scan CMOS
Nin, Nurmination Golouwr 0.01 Lux @{F1.2, AGC ONjJ,
0.0Z8Lux g(F2.0, AGC OM), 0 Lux with IR
| Shutter Speed 113 8 to 1/100,000 8
Slovew Shuther Yes
Aurte-Iris M
Day & Might IR Cut Fitter
Digital Noise Reducticn 30 DNR
Wide Dynamic Range 120 ¢B
Angle of adjustment Pan: 0° to 360°,
filg: 0 1 1007,
rotation: O° o 350°
Lens 0 1“--‘.-7 s
281012 mm )ﬁ?f : :"{;:;k
I
| % iR T 6 ..rs- f= {:, x.n‘?-."' 2T H’I }
Pogia o) | . gz ff’ e
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Item Specificalions b |
Aperture F2.0
Focus = duto Withouwl =2 Manual
FOW Horizontal FOA: 5967 to 35°, vertical FOV; 53.5" to
20°, diagonal FOV: 118.6° to 40.2°
Lens Mound o4
IR
IR Range Up to 30 m
Wavelangth B50nm
Comprassion Slandard
Vidao Comprassion Main stream: H.265/H.264 Sub-stream:
H.2658/H. 26401 JPEG
H_284 Type Basebne Profile/ian Profile’Hgh Profile
H.264+ Main stream suppors o
H.265 Type Main Profie r
H 265+ Main stream supporis f,j‘ -
Video B Rate 32 Kbpslo 8 Mbps  |(us §pr -
Audio Compression [-8) - GrETR2 AT | -
Audia Bit Rate {-8) B4xbpalG.711)16Kbps(
192Kbpa{MPZLZ)
Sman Feaiure-set
Behaviour fnalysis Line crossing detection, intresion detection
Face Detection Yes
Region of Inferest 1 fixed region for main stream
Image
Max. Resolution 1920 = 1080
Main Stream S0Hz; 25fps (1820 « 1080, 1280 = 980, 1280 » 720}
60Hz: 304pe (1920 « 1080, 1280 = 950, 1280 = 720}
Sub-Stream 50Hz: 251ps (540 = 480, 640 = 360, 320 = 240) B0Hz
30fps (G40 = 480, 540 » 360, 320 * 2400
Image Enhancemant ELCi3D DMR
Image Setfinga Fotate mode, saturation, brighiness, contrasd, |
— mmrpl:“ adjustanie by client sofware of web ;ﬁ{}ﬁg __:@::.;
3 o -ii"' {."" I .,'ﬁ o :
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Target Cropping Mo
DayiNight Switch Day/Might/Avo/SchedulelTriggersd by alamm in (-5)
Mebwark
Mabwark Storage Support buil-in microSOISDHCISDNG card (128G),
local storage and MAS (WFS SMEICIFS), ANR
Alarm Trigger Maton detection, vides tampering, network
disconnected, IP address confiict, ilkegal lagin, HDD
full, HDD errgr
Praotossis TCHRIP, ICMP, HTTP, HTTPE, FTP, DHCP, DME,
DS, RTP, RTSP, RTCP, PPPaE, NTP, UPnP™,
SMTP, SNMP, IGMP, B02 13X, oS, IPvE, Dot
General Function ﬂnﬂ-—ke-'.r rEEEI; anti-flicker, hEE.I'II:I )

Firmwara Yersion

V5,56

AP

ONVIF (PROFILE S, PROFILE G}, JGAP!

Simultanecus Live View Up to § channels '\L\_"i 1.?"
UsenHost Up to 32 usars 3 levels: Adminisigghr Yo
Ugar g
Chant iWMS-4200, Hik-Connect, was:anu,.
Veb Browser IE8+, Chirome 31.0-44, Firefox 30.0-51, Safar 8.0+
Intarface
Aldio {-5) 1 Input (linein), 1 outpul {line out), mang saund
Communication Interface 1 FJ45 100000 seff-adaplive Ethermat port
Alarm (-3} 2 inputs, 2 cutpuls
Video Qutput (-5) CVBS
On-board Storage Built-in micro SO/SDHC/SDXGC siot, up to 128 GB
aWViG H.264 and H 26% encoding support
Reset Bulion es
General
Operating Conditions -30°C to +60 °C (22 °F to +140 "F), humidity 85% or
less (non-condensing)
Power Supply 12 VDG + 25%, @ 5.5 mm coaxial plug power PoE
{802 3af, class 3)
Powner Consumpdion and Current

-Z: 12VDC, 0.9 A, max. 11 W PoE: (B02.3af, 3BV- 20 =t
57V}, D4 A 1o 0.2 A, max 128 W Without —Z: 12 /4

1
L
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Hem Specifications 2033
VD, DB A, man
e 01 A max 8 W

Protection Leval IP&ET

Material Metal

Dimensions @ 105 = 294.5 mm (P 4.1 = 11.67)

Wig bl Camara: approx. 1050 g (2.3 Ib.) Wih package:
approx, 1500 g (3.3 1b.)

Manual lane barrier (MLB)

This spacification lays down the general, functional and technical requigh !
Lane Barrier (MLE) unil to be used to manually control the entry to the gal-

closed,

The MLE shall comprise a pedastal unit mounted on the raised islend hefwesh- AEY
larmes, & horizontally swinging am painted in the specified colours casmying an.d a S0
diameter reflectve “no antry” sign.

When in the "cloged” pasition, the bamer shall present a physical obstruchon acrss the
antire width of the lane.

The barrier shall be mbusily consfructed with good access to the mechankssm for
maintenance. The meachanism shall be properly protected from weather, spray and water
from hoses which will be used for lane and booth cleaning.

All mainienance covers shall be remavable by speacial key. The barmier arm shall not lose
itz shape in case of any damage by any wayward vehicle.

The barrier shall have end of tranvel buffers to pravent the frangibia joint from breaking when
the barrier is opened o closed roughly.

The barrier shall be properly counterbalanced to allow easy operation, for example by
lemale connectors, and shall incorparate a locking device or other means of retaining the
bammer in the fully open and fully closed condition. With such locking devicas, the barrier
shall nol mowve in a windy weather condition

Barmrier armg for 3.5-meter-wide toll lanes shall be 4000 mm long and thosea for 5.5 metar
wicle lanes af each plaza shall be B0 mm kong. Mounting pedestals and pleols for all
lanes shall be identical and interchangeable,

Flashing light
A flashing light shall be provided at the nase of island to be usad to prevent ual‘n-c:iaq _1’: .'I_“‘* .: "
hll‘lmg the island under adverse weather conditions,
i i:| B o i ﬁ-_'// lIII.\,rll:-l.ll
} | - -""-r.:i"i: i1 .?,5-_1,'.. '?[ R
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The flashing light shall meet the fallowing requirements:

Ikem Specifications

Colour el

Aspect Size AL feast 300 mim

Flashing mechanism Rotation or flashing of buib
Flashing rate Approce. 160 times | min
Caontral Manua!

8.16 Automatic vehicle classification system {(AVC)

Thiz specification lays down the general functional and t&chnl
Autematic Vahicle Classifiar (AVC) Syetem to ba uzsd as 3 sulpbsy
management system.

Conftractor has 1o consider total 40 tanas of MTHL whila designing the A

The specificafions mentioned hersin are minimum. The coniractor ST, N
Equipment as per the latest configuration available at the time of implementa

The AVC systemn shall be able fo distinguish between classes as defined by Employer, This
class informabion shall be transmittad to the lane camputer, and simuitanecusly o the Lana
Status Display Unit database system, on completion of the post AVG classification. The
lana complter ghall check that this information matches the classfication entarad by the
foll coBector. If there 5 a discrepancy batwaan the bwo classifications, tha incident captura
camera shall be triggered to capture a digital image and 5 second videa of the vehicle, The
digital image and discrepancy information shall be communicated ta the audit warkstation
for further processing by the 1ol superdzion stafl.

The clazsification sensors shall be the carmbination af the following bypes:
1] Leser Profiler

21 Induclive loops

The use of in Road sensors as treadles shall not be accepted,

The AVE shall have the following accuracy for the standard vahicles:

1} For vehicle counting: 29.5 %

2} Forvehicle classification: 8.0 %

Thea minimum specifications for Lazar Profiler shall be as fallows,

1} The laser profiler shall be canopy § island mounted and one device shall cover one
lane.

A i
Towe 21 The device shall be low weight to enable easy mounting in the canopy | na:lan%* ,ﬁ-- --‘"..
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3) Rupoed housing with enclosure rating of IP 67

4) Object blanking shall be possible, and Contour of surroundings shall be used as a

refarance.

5) Al outputs shafl be potential-fres (like refay contacts)
6) It shal be possible to parametrize the Measurement output (time stamp eto.)

Technical Specifications

It Specifications

Technology; laser scanner, ime-of-light measurems
mees B4

Sensar rangs; fh

10 m & 2% remisson factor, 20 m

Mumber of plarnas:

LZRE-U920; max, 47

Murnber of pointsiplana: Mat. 274*

Angular resolution Max, 03516 =
Angular coverage: Max 56 *

Fotating speed: 200 turns/min
Scanning frequancy: LZRE-LUS20: 15Hz
Remission factor 2%

Wavelength B05 nm; max. citpal pulss power 75 W{CLASS

Laser emission 1)

characlenslics: Wavelength 650 nm; max. outpul CVW powar 3 mW {CLASS
3R}

Suppiy voltage 10-35 W DG 0 senzor side

Power cansumption: =5

Peak curmant at powear-on:

1.8 A (max. 80 ma @ 35 )

Sarial communication:

A hronous

i H?-:BE
! half-duple

X
G unication moda

s 460800 bitises (max: 321600 bit/sec)

Transmission speed
Topology poird 1o paint
Symbial coding ; ::lrl bit, 1sbop bit, no parity bt
Fils type !
Cable length: 4. 180 mm
Connector: M2 male, B poles

IMPITIO0T0 ] Ly g | 20 22 K]
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Item Specifications
Input: 1 opto-coupler (galvanic isclated - polarilty fres)
Maux. contact voltage; A0V O (over-voltage protected)
Wollage threshold; Log H=8VDC Log. L=AVDGC

: 2 b-coloured LEDs: function status:
HEDxonn) 1 blue LED: powar-on status; 1 orange LED: emor status
Dimensions: 125 mm (D) x 92 mm (W) % 78 mm {H}
Protection degree; PG5
Temperaiure range: =30 °C 1o +80 °C if powered; -10 °C 1o +5
Husrnidlity: 0-25 % non-condensing = g
Vibrations: <2G ||'J“” [l

SENSOrs.
AVC Conirpller Specifications:
Descriptions Specification
TYPE Incbusirial grade fan-less Compact Embedded Cormputar
Installation DHN-rail mounting inside the Toll Lane Cantrodiar
Cabdas Fower Cable, UTP cable
Matarisl and Finishes Aluminum housing, As per manufaclurer's specifications
Dimensions &0mm (H) x 300mm (W) x 150mm {D) max
Calouwr Manufactures's Original Colour
Power Supply Operating: 12V, 50 Hz. With power adagtor, 15W max,
Power consumplion
oot of oo | Minimal maintenance, offhe-shalf product
Envirormental -20° C ta B0° © Operating Temparature,
Considarations 85% @ 40° C {non- condensing)
Design Criteria 8" Generation Intel® Core™ |5-83685U [MUCEvEFN)
1.6 GHz to 4.1 GHz Turbo, 4 Core, & Thread 6ME Cache,
26W Inteb® UHD Graphics 620, 300 MHz — 1.10 GHz
{1 X & GB) DDR4 Synchronous Dynamic RAM
500 GB SDD HOD
T 3:::!:!15 CompaciFlash sockst for type Wl CompactF) ;fflﬁ” T,
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Mini PCle expansion for communication module, |e,
HSDPA, WLAN

Dusal display and supports for wide screen with high
resalution

2uGhE. 8 x USB 2.0and 4 x COMe ports
Seral port support R5-485 auto flow contral

2 X Ethernet RJ-45 network port, 10010014000 Mbps
Etherne! controlier, support Wake On LAN

H-hit DD
Auidics Lire-iny, Lima-ouwt, Mic-in

Ciperating System: Linux o Windows 7 or
Service Pack 2 or battar

Application Software: Lane Sofiware, Antiy
Software (Clent) Enk to Sarver GALS

Raliability and Overall MTBF: 30,000 hrs.
rnaintainability Overall MTTR: 0.5 hrs. — 1 hus.

iocally on a storage device, The data shall be sent io the independent database STeEm
via 8 separate data communication link which = different from the Toll Lane Controller.

The gystem shall be able to detect a vehicle moving In wiong direction,

AVC processing unit

1} Shall b a realtime processing unit

2) Shall be the tngger source for Incident Caplure Lane Camera systemn

4) Shall have a local storage device capable of storing data for a period of at least 7 days.

4) Shall have a standby power supply capable of operations for a peried of at least 7
holirs

RFID tag for ETC

The functional and physical specifications of FASTag are amendad by the Gazette of India;
Extraordinary issued on Tih November, 2017 The amended specilication is citad balow ss
reference

Contractor has to consider total 1000 Tags or MTHL project while designing the system.

| Pag:

Descriptions Remarhs
Povear . Tags are passive
Freguency LIHF 868 MHz to 550 MHz as per EPC Gen 2 standards
Data transfer rate Al least 512 kbps under ideal conditions and 64 o 512 kops.—f - _
under field conditons y ,:- o =TT
Pratocol EPC Gen 2. IS0 1B000-6C [/ @,*‘
[mPriT00001 21 €81 20 za K] k\\ VIR,
' a = ; e
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Descriptions Remarks

Déimensions (including the | Tag Emensions as per individual Automobila Manufactures’

substrate/backing) currant &lze, maximum ara occupied on the windshield shall
be 50 Sq. cm till new update direction issusd,

Meaterial Prinfed or etchead

Physical printing of Tag [0 | Maed {o print OR Code as per ISOVIEC15004:2014 5 standard

on the Tag Algo, thi Tag ID shall ba physically printed on the Tag using
e Hexadecimal numbering sysiem and shall be adequately
dear for easy visual recognition, The delads regarding

cortents embedded within the QR Code shall b
Mational Highway Authority of India (MHAIL)
updatad on a regulsr basis, T r&'ﬁy

Tamper Proof RFID Labal The tags should be RFID Tamger Proof Faklirgeciallyes,
designed for tagging directly to a surfacH. ]
{windshiedd) of an aulomobile, Any atie
tive label (tag) should resull in disabling W fyrgthan
tags to insuUre a umilque one 1o one relatifyshi

tag and the vehicle thereby preventing unsyHER
removal and ransfers. Such fealures of tha e Ty
should resutt in faliowing acticns: - s,

Destroy Damage the Antenna
Break tha chip-antenna connection,

The manufacturing process, congiruction of lags and
associated materials shoukd ensure rellabls tamper indication
even whan sophisticaled tamper mathods of Mechanical
attack (e.g. Razor Blades, Knives eic.), Chemical Atlack
[using Cormosives, Sclvents ete ) and Thermal allacks ars

s ""'F' 'y

amoloyead

Tag Read Range &m (min} RFID Tag (max tag size 50sq. cm) fixed on Wehicle
Windshield

Printirg & Design Ag defined by MHAI from fime to time,

8.17 Vehicle Separator with loop detector system

The Vehicle Separator with loop coil system shall be used to detect the queulng of the
vehicle at entry locations in the ETC lane. Two Vehicle Separator shall be insialled on ona
side ksland of the ETC lane at a proper distance apart, to detect the direction and separation
of vehichas,

A loop coil shall be installed in the lane along the Vehicle Separator and the inductive loop
detector shall be Instalked in the ETC jane controller

Comtractar has to consider total 40 lanes of MTHL while designing the Vehicle sepa

AL

T _!l:.?";r: .
end Loop Detector systam. ﬂ;‘l-‘l"
T
[u'li I .I'IJ"‘_/__I"'S‘ [ ﬁ?i—m ! L-':ii (LR
_jlr--Fi-' _— del | 207 & | '-:L:_;:-':H







The prasence of vehicke shall be detected by the loop coil and the exit of the vehicie shall
be detected by the Vehicle Separator. Both components shall complement each other for

000880
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the overall oulput of the sub-systemn,
Technical spedifications for the Vehicle Separator shall be as follows:

Descriptions Ramarks

8 Technology LASER scanner, time-of-flight measurement
Max. detection range Man. 5.5m*5.9m (4m@5% reflectivity)
Opening angie 200
Angular resolution 0.237 (400 spols within 20%)
Protection degree IPEE (EN 60529) i
Tempersiure rangs -30°C to +60°C if powerad =
Hurmidizy 0-85% non-condensing A
MNorm conformity IEC BOB25-1; EN 60950-1; EN §1000-8-2:

' EN 61000-6-2; EN 80520; EM 50121-3-2

Technical specifications for the inductive loop detactar shall be as follows:

Descriptions Remarks

Detecton method Change in inductance

Sensilivily Constant on the enfire inductance range
oz Loop inductance Min =15 yH Max = 1500 pH

Mode Omni-directional

Reaction Hime Constant on the enfire Inductance range, independent from
i frequency. Typically 45 msec

Power requirement < 1.5 %5

Temperature range Stock: -50°C to +B0PC Use: -30°C 0 #70°C.

Protection IP 40

Adjusiments Sensithity and frequeancy

Ouiput Detection / Error
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Weigh in Motion Systam
Medium Speed Weigh in Motion System (MSWIM)

The Medium Spead Weigh-in-Motion System shall be provided al each
MTHL. :

Total of 20 lanes shall be installed with WIM functionality,

The Weighing Platform shall be heavy duly and robust |t should be suitzble
far Indian conditions as heavy overloading is cheerved on the highways in India

Below specifications shall be usad only for reference; and the contractor shall propose the
latest technology for WIM functionality at the time of implementation of the MTHL Project

WM systemn shall b= installed along with Vehicle Separator In the form of sensors and
Loop detector af to form a queuing system at {ha ime of o collection

Specifications of MSWIM
Mo | lem Specifications
1 Bending Plate Size 1500mm X 700mm {For Normal Lane)
2 Bending Plate thickness S2mm
3 Number of Bending Plates per | 2 Nos. (For Standard 3m wide lane or
lare 3.5m extra wide lane)
4 Capacity of the platform 30 Ton/Axle
5 In Motion Accuracy  10% FSR up to speed 50 Km/h
i} Capacity of Bending Plate 15t
i Bending Plate mv Oulpul 0.7+-0. 1m\n
8 Safe Overload - Banding 120%
xﬁ Protection class for Bending | IP 88

= e e =
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No | Item Specifications
10 | Prolection class for IP &7
11 | Load Cell Junction Box Aluminum Die cast enclosure with IP 65
12 | Communication TCPAP {Built-in Ethernet Part)
13 | Calibration Factory calibrated
14 | Re- calibration/Stamping & Every 12 months
Static Weigh Bridge

The Static Weigh Bridge shall be provided at sach entry lane
Total of 4 Static Weigh Bridges shall be installed.

In case if the user does nol agree to the Weight obtained by the
lanes, o schve the dispute; the vehicle shall be diverted to the Stati
resoiution. b
Upan weighing the vehicle at the Static Weighbridge: if the weight is found =n the
preset limit, panalty shall be collectad from the user

If the weight at the static weighbridge is found to be in limits allowed, the vehicle shall be
allowed to pass without penalty; and after collecting the proper tall from the same vehicls.

Contractor shall propose alang with his design: the t¥pe of Static weighbridge proposed
whether with pit or pitless and also shall abtain the approval from the anhginear pricr to
construction phasa.

Specifications of Static Welgh Bridge

Below specifications shall be used only for reference; and the contractor shal propose the
iatest technology for Static Welighbridge functionalty at the time of impiementation of the
MTHL Project

Mo, I Descriptions Remarks

1 | Capacity 120MT

2 | Resolution 10 Kgs

3 | Platform dimensions 18mir x3mir

4 Load Cells f 6 Mos. in case of Composite platform

Load Cell

5 | Make Flintee- RC3 o Bt
._E‘ Weighing Capacity 407 ?@5}”’; = h:'\ibi;x

I
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Mo. | Descriptions Remarks
7| Housing Material Stainless Stesl 17-4 PH (1.4548)
8 | Type Compression
Rated Output 2+0.1 % muN
10 | Non ~Linearity < +0),0166% RO
11 | combined error =< +0.0200% RO
12| Hysteresis <+0.0400 :
13 | Maximum usable load without | 200% Emax VA2
14 | Creep after 30 minutes <+ 0.0186 % RO .f .
15 | Protection Class P68 {up to 2m water depth Y4 Egﬂ
16 | Insulation Resistance (100 | > 50000 | {l_i )
17 | Compensated temperatura -10...0+40°C : ﬁr -
18 | Operating temperature range | -40...... +80 (ATEX -40... B
19 | sealing Complete hermetic aeallng ‘cable ent
20 | pMandakery approval OIML ,NTEP
21 | Environmental Dust and splash proof
Digital Weight Indicator
22 | pad Cell Excitation 15VDC
23 | Load Current 350mA. (B x 350 Load calls or (12 x 700 Load
24 | Interconnection Cable 6 Wire Shielded cable {Long distance
25 | Analog Signal Input Rangs | 3mV to 40mV
26 | analog Signal Sensitivity 0.6uWidivision
27 | AID Counts 700000 Counts
28 | conversion Rate 50/ Second typical
28 | Calibration Mode Software Calibration through Keypad
30| Display Increments 1/2/5/10/20/50/100
3| pisplay Cyele 100mS
32 | Gain Drift BPPMC
33| Zaro Drift 10PPMPC
M | Display Flugrescent green color Displ 1 i
35| Keyboard 20 keys (10 of which are compoundy e~ | .
- ﬁ/ Y, x*.}}“
IR .r:-_’ : | &1 6551 2072 IK AN FAR DA ' .'
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Mo. | Descriptions Remarks

%6 | Berlal Communication RS232C Baud Rate (Selectable):

37| Clock In-built RTC

38 | gacurity Password Protection for Calibration

39 | Work- Environment Power Supply: 180-240 VAC, 49

40| Dimension 310x195x185(mm). Aluminum Die gas

AT | weight 3 Kg Approx,
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10. Specification for Toll Plaza Equipment
10.1  Toll Plaza System (TPS) server
10.1.1 General

This specsfication lays down the general, functional and technical requirements of Toll
Plaza Systerm Sarver to be used as a sub-syaiem in toll management system.

Contractor has 1o consider two TPS locations of MTHL while dasigning the system
The specifications mentioned hersin are minimum. The contractor sha

having 2 servers in HA mode and the backup server. All these three pp:.'an:ﬁ'
folkow same specifications as mentioned below and any configuration ey
than the mantioned shall be supplied. In no case; any inferior mrﬂigurﬁi'
by the contractor

The server system |5 placed at each of the interchange plaza buildi
The plaze server shall be connected to the conlral room wmiﬂ.
computers through a local area netwark,

The compuler hardware including printers and display erminals ahall ber raadi!r'aualeﬂ:h
In India. Full maintenance suppart services and ready availabslity qumr’nahh spare
parts or replacement units shall be assured from a therd party, based in India, who is not
connected with the Contractor, his agent or Sub- Coniractor. The Costractor shal include
the third-parly suppart cerlificate in the Technical Proposal of the Tender forthis hardwara
equipment,

10.1.2 Technical specifications:

The server shall be a microprocessor-besed system with components and clrcull boards
supplied by manufacturers of intamational repute, Custom built or non-stendard equipment
ahall not be acceptable to the Employer.

The technical specifications mentioned hereunder are minimum requirements. The
Cantractor shall not devigte materally from the specifications spesfied and shall abtain the
appraval for the TPS server from the Engineer.

Description Specifications
Chassis 2 U Rack Mountable
CPU Four numbers of lalest generation Intel Xeon 14-Core
procesaor 2.2 GHz, 19.25 MB Cache, 105W
Memory 256 GB RAM using 32GE Module scalable to at least up to
1.5TB, using DOR4 2666MHz DIMM (RDNMM) memory
modulas,
HDD Bays 4* 1.6 TB S50 with each S50 having minimum mmrann::p T
of 3 DPWD L

Mo | |."1|_I Py |'| Eﬁ{fugjr?&g .IK
s =
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Opdical drive Bay O optical drive DWVD-RW
Conlraller Server should have RAID controllar with 4GB battary
backed write cache (on-board or in & PCI Express slot)
MNetworking Sarver should support networking cands with below
feabwras:
160 2-port network adapior supparting advanced featuras
1055 2-port with dual SFP+
HBA, Dwal 16GE single port PCle Fibre Channel Host Bus
Adapter with Optical Mocdule —
WE RE Gpg
PCI Slots Minimum 8 PCle Gen 3.0 x4 Slots ﬁ; Gr
Power Supgly Redundant 1500W Platinum hot plug poje i
Fans Redundant hot-plug system fans i | T
Display Contraller Should support VGA :
_—
Management and The server should be provided along
Maintenance rernate management and maintananca &
. management should be possible by usi
} APl and \Web bases GLI IR |
j_x"J Warranty § year on site OEM \Warranly with 24X7 support and Mext
* Business Day (NBD) rescluton
- Dperating Systemn Fequire this sarvar with Two © MS Windows 2012
Standard 54Bit Operating System

10.2 Backup Tape Drive

This specification lays down the general, functional and technical requirements of Backup
Tape Drive o ba used as a sub-gystem in toll managemeant syslem.

Coniractor has lo consider all the TPS sesvers of MTHL while designing the backup tape

drivies of the systam.

The backup shall be done on the tape drive on daily one TD basis. Total 10 tapes shall be
supplied and shall be reused for backup on every 11th day.

Technical Specifications

Descriptions Remarks
Recording technology LTO-7 Ultrium 15000
Capacily 15 TB Compressad 2 5;1
Hast interface B Gbis SAS
Transfer rate 300 MBVs native s T
Encryptian capability AES 256-bit S )
. o
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Descriptions Remarks

Farm factor 5.25 Inch hall-height ' |
Product dimensions (HxWx | 7.7 x 223 x 285 cm |
Wiight 4.B5 kg

10.3 TOR Switch

Contractor has to consider all the HA sarvers of MTHL whie designing the TOR switchas
of syaterm,

The following table lists the TOR Switch system specifications.

Descriptions Remarks J'lr g
Form factos U rack mount e |
Interface Opticns 24 % 1 GBE (24 RJ-45), 4 % 10 GbE SFP+, » i
Dimenskans 17.3 inches wide, 15 inches deep, 1RUNgli, - |
Waight 5.3 kg {11,566 ) A T |
Temperature Ambient 0°C lo 40°C i I
Alfitude Oparating 1,800 m (8,000 1) I
Acoustic Nolss Less than 85 dB
Heat Dissipation 155 BTUihour .
Mean Time Between Fadures | 128,407 hours with ambéent opersting lemperature of 40° G :
(MTBF) |
I
Abrfiow Rear-to-front cooling |
10.4 SAN Storage

X (4 )
a 1 1:i.I” gy { I_.

Confractor has lo consider ail the HA sarvers of TPS of MTHL while designing the SAN
etorage of the system.

The brief technical specifications are as follows:

SN Specification |

i Unified Storage Solution should be |P Based/iISCSUFC/FCOE/NFSICIFS as per
the applicalion requiremeant

. Canfroliers shall be active-active so that a single logical urit can be sharad
across all offered Severs. The storage shoukd hixse no single point of fadure on
components like controllers, disks, cache memaory, FO Porls, Power supply, Fan, |

3 Storage solution should comprisa of Active-Active Load Balancing Storage ﬁ?} -
Gontrollers with 6468 Gache from day one. I cache is provided In additional */*

IMPI100901 463 | 2010 _IK Vi hi: A5
a2 I S
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The storage sclution should be scatable up 1o 256GE

4 The storage array must have completa cacha protection mechanism either by
de-staging data to disk or providing complete cache data protection with
battery backup for minimum 48 hours

5 Storage Capacity: Two storage pools, one with 30 TB (in RAID§ Configuration)

applications using SAS-S30 Dizks and another pood of minimum 150TE for
backup using ML-SASISATA Disk. Bidder is free to offer more capacity as per his

solution requiremant _
B Dieks should ba of 800 GBY 500 GB' 1 TH or more 12 Gbps S50 T
7 | Storage should suppert all industry stancard RAID lype like %.

i ML
8 The proposed Storage should suppart 512 Gbps Drives. it éjél.-ﬂ .'i"‘:' !

SAS & NL-SAS all type of Drives. 5 (H

space Sdorape without addition of confrollers,

10 The offered Sicrage solution shall be supplied with al leasl -8 nos

Ports! 16 Gbps FC parts {Depending upan the connectivily pla
of 1GE ISCSI parts,

1 Modular design to suppor confrofiers and disk drives expansion

12 Ehauld be Fack Mountable

13 The contrallers / Storags nodes should be upgradable without any disruptions /
dawmitirne

14 Licenses for the storage management software should include disc

capacity/coun? of the complete solution and any addifonal disks to be plugged in
the fulure, up to max capacity of the existing controlenunits

15 Zhould be abke fo manage from Web and Command Line consale for entire
storage system,

16 Disal Sak Switch wilh desired no of ports activated as per the server count

A The overall siorage solution should scalzble upto 2 times ol’%
E
o T

10.58 Server Rack with Front Glass Door

The maximum dimension of the rack should be BOOW X 42U X 10000 (mm)} The Server
Rack shall be provided with KV console.

Contractor has to consider all tha TPS locstions of MTHL while designing the Racks,
1051 Technical Specifications

Descriptions Specifications f}:’ﬁ{fj_{?ﬁ:’.ﬁ_
' : e "x_.".-'|
-Make Rittal or equivalent ﬁfﬁ?‘f " by
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Basic Structure

Frame of sturdy 1.5mm Fame ssclion :-oaﬂm conslsting of
miilti fedsded rolied hollow frame MIW

pitch pattarn. All profile edges ane radivses. The cormers are
stiffened with welded zinc die cast comer connectars, gland plates
in 3 parta, which am removable and interchangeabia.

Doors 1.5mm sheel steel perforated with foamed sesl polyurethama
gaskei,
square seclion tabular frame, with punching in DIN pitch pattem,
rod fype 2 point kock syslem and double b ingerts to DI
{with single door. hinge fating r'h or h freely selecta
Hinges with captive hinge pins, door opening angel’
can be retrofitted for 180 . Enclosure fitted with 2 sels
angles, pair of depth rails (73 x 23 mm rails) fltl.e;:lu.ll
epning load lock handes B

Rear Doar 1.5mm sheat steal perforatad Door. AL

Root Panel With foamed -on seal, removable, Vented mmu&i}@ﬁ;{
having cable entry provision from fop.

Load Carrying 600 KG Static load, Selsmic Rated zone - 4 cerified.

Capacity

Surface Finish Shests cleaned, Degreased, Phoaphate, Electro -Dip coal
primed and electro statically power coated with textured Polyester
paint

Required Accassories | Floor standing rack, Fronl and rear pedorated doors, screw fived
Side
panels, lop and boltom covers with cable entry Swivel handies on
friond and rear doors

Standard Mounfing Caster wheels (2 with Brake & 2 without Brake)

Wientilation The rack shall hawa proper exhaust ! ventidation wsing al loast 4
fars housing unils on tap of the Ack

Mounting Kit Should have S pkt of 20 nos. each Hardware mounting kit

Earthirg K Sheuld have Rack Ground Kit

Cable manager Four nos. of 01U Haorzontal coverad PYC Cable managed

Power Distrisution Two nos. of POU 12 Point (515 amp) with MCB

Rack Trays T nee, of Fixed Hardware Shelf

EVM Conaole Integrated KWW consale with 17" LCD maonitor = in a rack

mountable housing

106 TPS workstations
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The Contractar shall provide the workstations as listed Mri:q.n-ﬁ

Contractor has to consider all the TPS Locations of MTHL whe ng the quantities
of the workstations of the system.

The worksiations shall be the same modeal and shall have the same configurations.

1} Audit workstation

2} Lane status display workstafion
3}  Snapshol image workatation

4} CCTV monitor workslation

5} Tour of Duty (TOD) workstation

Audit workstation, lane status display workstation, snapshol imagesy
monétar workstation shall be sccommedated in the auditor’s cons
the sultable design shall be provided to TOD workstation to ack)
printer, contactiess card readiwriter (if lny'} and ather paripmrals \

sunject to the approval by tha Engineer, S -

Description Specifications b
CPU Inted Core (6. G500 Processor (Quad Core , & MB-Cache, upto
360 Ghe wiTurbo Boost ) or beltar
Chipeet Inde! Drigmal ©170 PCH-H vPro or betier
Memory 08 GB (1 X 8 GB) DDR4 Synchronous Dynamic Random Ascess
Mamary
Hard Digk Drive 1TE 72K SATA BGRS 2 Binch
Display i 18.5inch/ EPEAT Silverfenergy stan’ 1386x768 resolution/LED
Backlitipower cansumption 15uW
Videno Card el vPro Technology/ Discrete Graphics Supported
Keybaard 104 Kays
Mouse Optical with USE Interface
Sound Card DTS Studio Sound
Forts Serial Connector/RJ-45 Metwork Connectan{2) USE 3.0 Ports with
Vilske from S4/55 featurelLine-In Audio Connecton ™52 Mousa
Gonnector/Line-0uwl Connector for powered audio devicesii4) USB
3.0 Ports/\GA Monitor Conneclon{2) DisplayPort Menitor
ConnectorsP32 Keyboard ConnecionHard Drive Activily
Light's.25-inch Hal-Helght Drive Bay (behind L
bezelyMicrophone/Headphone Connector/USR 2.0 Fast Charging- a7 (5
o, {powerad) Port {black/Headphone Conneclor :
¥/
2 IMPI1G0E0 T 6% 1 20 22 UK

Qrag it NEN, Y
l_g__-- IF"SE!C-J lh._.-;‘z_,:jl D 257 e —r
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tiire Spacifcations — Fad-1 Inlelliqen Transporialion Sysem (TS
Cabinet Tower architecturs i h?ﬁl %iq'l Foro
Optical Drive 9 5mm Slim Deskicp Superipﬁmnﬁr,__n—
Graphic Card Should have 0268 deulcmaa’lrarﬂﬂ
Metwarking facility Iredn 12191 M Gigabit Natwork Connection LOM (standard)

Operating System & | Windows 10 Pro B4Bit preioaded with the madia and
Offica W documerntafion and Cerficate of authenticlty, Latest
MS Office Pro License

Fower Management | High Efficiency Energy Power SuUpply'Energy Star Cartified!

EPEAT Gold
Whorketation should have 05 years 24 hoars 2 day, 58
Warranty woeh for assistance on resolving Esues. Hardwa i
response within four howrs if neaded
Software requira Worlistation should have 05 years Total aecurﬂf% ;
Sarver Access CALS | Workstation shoubkd be provided with Windows
server device CALS
Fingerprint Scanner

Caontractor has to consider all the Sarver and Workstations locafions TPS of MT.'
designing and calculating the quantbes of the fingarprint scannér systam.

Descriptions Remarks
Oplical Sensor OPPDE
XxTdx 825
Sleia ) ::.4 ¥ dﬂ.:zx ?gﬁ:msum:-
Image Size 248 ¥ 282 picels
Resaluion E00 DP1
Interface USE 1.1/2.0 High/Full Spesd

| Full speed : Avg. 500 msec.,
Hagh speed © Avg, 300 msec.

Operating Temperature | -20~60 °C
Operating Humidity < RH 90%

image acquisfion lime

Power Sournce LISE BLUS Power
08 Wincows2000 or higher, Windows Sanrer 20032008, Linux Kemel
Z8x ki iy
=y
r;E'E..I?"“M
2 AR
; : b
N L )
= == i k3
) IMPITICOCOY 468 | 2000 IK[\E\ manampa Jf/

iﬂr 720 1g)] o247 Ng;
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Interface LU5B 2 0 High speed

Network Printer (Black & White)

The Black Laserlet printer shall be a high-speed laser pri|1'l'|!‘._1.-f!-5ur stand that .
accommodates printer paper. shall be provided together with the printer

Contractor has io consider all the TPS locations of MTHL while calculating the quantities
of Nebwork printers of the system,

Technical Specifications:

Descriptions Specifications

Printing speed Normal: Up to 38 ppm

First page out Black: As fost as 5.7 sec

Prird resoiution Ugp to 1200 % 1200 dpi

Monthly duty cycle (Monthly, A4) | Up to 80,000 pages Pl

i 2 e

o :f.:%sgw’:ﬁ;mmwfm

Faper trays 2 {standard)

Media size ¥

Duplex (both sides) printing Manual{driver suppon p'wldud}.l

Connectivity 1 Hi-Speed USE 2.0, 1 Host USB; 1 qual:ut I':'I:I'H'ITE{
T 00MO00T mietwark

Scanner Ad Size

Caontractor has to consider all the TPS locations of MTHL while calcutaling the quantities
of Scanners of the system.

Technical Specifications:

Descriptions Remarks
Scannar fypa Flatbed

Optical resaluton 2400 = 4 8O0 dpl
Scannar alament Cls

Light source 3 Calewr LED

Scanning bit depth Gray scale | 48 bit inpul, 48 bit or 24 bil outpiut
Codour 16 bt Input, & bit output

Preview speed 1 Approx. 14 sec

Scanning speed 2 Coldour Approx. 16 sec. A4, 300 dpl)

‘5 1" kA nis II
- P T e Wi,

| o ldg .I_ -:-1-".'_,1'5'; ‘~."¢
[F .« BOBS] ool

T ——
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Employer's Requirsments - Seetlon X, Ouitlne fisatians — Parf-1 Intelligant Tdans i ] _
ERG-121 . e
WY [‘rﬂ_ﬂ.ﬂu 0
Descriptions Remarks 03I =
Mezdmum documant size A4V LTR, 216 = 287 mm
Scanning butions (EZ buttons) 4 buitons {POF, Aulo Scan, Copy, Send)
A3 | B4 outpuf size Support
Gutter shadow comection Support
Scan to FOF Multl pages & passwonrd profection function
Pawes Supply Power & connection via USB cabla
Dimansion (W=D x H) 250 % 370 = 40mm
Weight Approx. 1.6 kg
s i Windows 8.1, B, 7 , Vista 5P1/ 5P2 HFEH"“
%\ Mac OS X 10.6.8 - 10.9.x3
B\

10.10 Smart Card Reader! Writer

i o
“ % distance which the 5C reader can access the smart card is approximately 5-10 cm.
- Caonfractor has fo consider all the TPS locations of MTHL while calculating the quantities
of SCRs of the systam.
10.10.1 Technical Specifications
Item Specifications
Instaltation and Fiding Detalls Mourited on (e toll booth panel
e LISE cable (Power Through USE)
Anténna cable: RG174 AL, 50 ohms
Cable rouies USE cabie is connecied o the TLG via booth ducting
Thea Reader’s antenna is built imo the Reader
housing.
Material and finishas PV sheet with Epoxy palnied
Ceolour Gray/Black
Power Supply Requirement 5 DG
Access for mainfienance, ) . .
e Madular dasign. Minor mainfenance reguired
Cperating Temperature =100C to TOOC with haat dissipation of = 3.5\
Ralative Humidily 5% b B0% »
g
| Dasign Criteria -Data Transmission Between MFGPR2: 106Kbayg-" ﬂ_..ff?i:f.:::-_%
B g < AN
- i ol )
| ¥ o ..'1| - . 'IJ;
r | LIMEFT ] 02O vt RREERERS fo
- a Lo £l
'ILt. 7 T— "_.;_.\,ﬂh -\-\.- "
l_—o—___-h i1 jc.".‘; " -\..:?-"; i .I_.-"
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ltem Specifications 03 II1
-Card Operating Distance; 6-1 -

-Reading, calculaling and writing cperations: 200ms

-Inferface Protocol: According to KENT interface

-Sacurity Faature: According to KENT sacurity
Standards

-MTEF: 30,000 hra
-MTTHR: 025 hrs
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11.  Specifications for TMS System Equipment WV\/ Srecidh 1ape
11.1  TMS servers
The ThS which is a Logical name shall physically consist of H\Eh ﬂﬂ lﬁ configuration i
heving 2 servers in HA mode and the backup server. Al these
follow same spetifications as menlioned below and any configuration equivalent or betier

than the mentoned shall be supplied, In no case, any nferior configuration shall be offered
by the confractor

Contractor has to consider all the TMS locations of MTHL while Designing the TMS system

One location of TMS shall be located at the Mainline toll plaza budding at
other location shali be at Sewrl Interchange.

Contractor has to describe, how he proposes to use (he distant physical |
TS budding with tha I-!.n.sl_andh'gr cunﬂguraunn

Equipmant 2= per the latest configuraion available at the time of imple

The TMS which is a Logical name shall physically consist of High Availabi
having 2 servers in HA modea and the backup server. All these thres my'.';i
follow same specificafions as mentioned below and any configuration &qIJnra e
than the mentionad shall be supplied. In na case, any Inferss configuration shall bS8

by the contractar,

Technical specifications:

The server shall be & microprocessor-based sysiem with components and circuit boards
suppliad by manufacturers of intemational repute. Custom built or non-standanrd equipment
shall not be scceptable to the Employer.

Tha techmical specifications mentioned hersunder are minimum reguirements. The
Contractor shall not deviate materizlly from the spedifications specified and shall abtain the
approval for the TPS sarver from the Engineer.

Description Specifications
Chassis 2 U Rack mountakie
CPU Fouwr numbers of latest generation Intel Xeon 14-Core procassor 2.2
GHz, 1925 MB Cache, 105W
Memoiny 256 GB RAM using 32GB Madula scalable to at least up to 1.5TE,
using DOR4 266880MHz DIMM (RDIMM) memory modules,
HOD Bays 4" 1.8 TE 550 with each S50 having minimum endurance of 3
CPw D
Oplical drive Bay Oina ophical drive DWVD-FW
Caontrolier Server should have RAID conirofier with 4GE battery backedwrite |
cache (on-board or in & PCI| Express slot) f,;;? (WA g,
| Metworking Sarver should suppart networking cards with below leatures: ‘é{‘ﬁf s ﬂi
r lr( i ! .- -.
\ & "
b IR il
(. f IMPMAennn ) M 64 120 B2 K =\ dRDn /.
—— ey —— - a —— ———————— !.-*-\.,k _|.
lf P { — .__,-:I.:"._.
L-JE“ AT 6 57| 2e25 | "fr}'-?.“.:--~--,:;_';_;-_.-*’
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G0 2-port nebwork adagior supporting advanced festures

10GhH E-port with dual SFFR+
HEA, Dual 16GB sngle port PGle Fibre Chanmsl Host Bus Adapler wilh
Optical Modute
PCI Slods Minimum & PCla Gen 3.0 x4 Slots
Power Supply Redundant 15300W Platinum hot plug povwer supply
Fans Redundant hot-plug system tans |

Display Controfler | Should support VGA f_rﬁﬁ[ i
Management and The serser shoutd be provided abong wit = T %{-(E‘ ﬁq"“
Malnienance management and maintenance capablitd Remobs M 3
should be possible by using _’-T—‘)'_'
W03

AP and Web based GUI

Wiarranty § year on site OEM Warranly with 24X7 and Next Business
Day (NBD) resolution ' ' :

Operating System | Require this server with Two x MS Windows 2012 Standard 648it
Operating System

—

Backup Tape Drive

Al
This specification [ays down the general, functional and techrical reg
Tape Drive to be used as a sub-gystem in tall management system. L4

Contractor has 1o consider the TMS servers of MTHL while daﬁigpi{ﬁMa

drives of the system. N kS
The backup shall be dong on the tape drive on daily one TD basis. ngﬂ'lJ
supplied and shall be reused for backup on every 11th day. ho
Technical Specifications E
Descriptlons Remarks
Recording technoiogy LTO-T Ubirium 15000
Capacity 15 TB Comprassed 2 5:1
Hast interface & 3hi's 5AS
Transfer rale 300 MBfs native
Encrypton capability AES 255-bit
Farm factos 5.25 inch half-naeighil
Product dimensions H x W x O} TTx223x28.5cm
Weight 4 65 o |,
- x- 2 g ﬁ{fﬁ I-.,j':i'-:‘::*‘}
R

X (A
] 5 =,

N : T pARRDA S
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11.4 SAN Storage

Contractar has io consider HA server of TMS of MTHLWhRb ﬂauam t i
of the system.

The following table ists the TOR Switch system specifications,

Descriptions Remarks

Form facior 1L rack mount

Interface Cptiong 24 » 1 GbE (24 RJ-45), 4 » 10 GhE SFP+

Dimensions 17.3 inches wide, 15 inches deep, 1 RU high
Wisight 5.3 kg (11.68 Ib)

Temperature Ambiznt apsrating 0 Cto40° G

Alitude Operating 1,800 m (8,000 )

Acouslic Moise Less than 65 dB

Heat Dissipation 155 BTLMhour

Maan Time Betwean Failures (MTBF) | 128,407 hours with ambi

af 407 C

Parflomw

Confractar has to consider all the HA sarver of TMS of MTHL while designing the SA&N
storage of the system.

Specification

Uinified Storage Solution should be IP BasediSCSIFC/FCOEMNFS/ICIFS as per
the application requirement

Controllers shall be active-actve so that a single logeal unit can be shared
acroas all offered Severs, The storage should have no single point of failure on

components like confrofers, dsks, cache memary, 1O Porls, Powar supply,
Fan, stz

Storage solution should comprise of Actve-Active Load Balancing Storage
Cordrallers with B4GB Cache from day one. If cache is provided in additlonal
hardwara for the storage solution, then caches must be over and above 64 GB.
The storage scdution should be scalable up to 256GB Cache.

The storage array must have complete cache protection mechanism either by

de-staging data o disk or providing complete cache data protection with o T

baltery backup for minimum 48 howrs
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Storage Capacity: Two storage pools, ot i

applcafions using SAS-550 Disks and amﬂwrpﬂm n::fmlnlmurn 1E:L'|1‘B far
backup using ML-SASJSATA Disk, Bidder i fres (o offer more capacity as per
hiz sobution reguirement

Disks should be of 600 GE/ 900 GB/ 1 TB or mare 12 Ghps 550 drives

Storage should support &l indusiry standard RAID iype Bhe RAID G, 1, 10, 56
& 50 2 i

g The proposed Storage should support 8112 Gbps Drives. it should suppor
550, SAS & NL-SAS all lype of Drives.

a8 The overall storage soluton should scalabée up 1o 2 times
space Storage without addition of connodiers.

10| The offered Storage sclution shail be supglied with at Ig8sr 7
Portsl 16 Gbps FC ports {Depending upon the connegtyiby i
of 1GE 15CS| pons. L

£ Modular design to support controllers and disk drives sg.klpi;’qﬂ —r
12 | Should be Rack Mountable “'!Wa,,m ;

e

13 The controliers f Storage nodes should be upgradable withoudandig:
dowmdime

14 Licemaes for the storage management software should include disc
capacyicount of the complete solution and am' addifionsl dsks 1o be pligged
in the futere, up (o max capacty af the existing contraierunits.

158 Should be able ta manage from Web and Command Line console for entire
storage system

18 Dual SAN Switch with desired no of ports activated as per the senver count

116 Server Rack with Front Glass Door

The mawimum dimension of the rack shall be SO0W X 42U X 10000 {(mm) The Server Rack
shall be provided with KWl consola,

Conltracior has to consider the TMS focations of MTHL while designing the Racks,
11.51 Technical Specifications
The sarver lack shall have the specificalions bealow,

Descriptions Specifications
Make Rittal or aquivatant
Basic Structure Frame of sturdy 1.5mm frame section constnciion,

consisting of mulki fodded relled hofow frame section

punched in 25 mm DIN pich pattern. All profile adges are
radiuses. Tha comers are stiffened with welded zinc lﬂe,ugéi

| Y
LB 'Tl{ll! 'é:'"i L] l_l'.'
"""'i et

!.l |.1'| rhr.a ol
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Comer conneciors, gland plats
rernovabee and interchanges
Doors 1.6mm sheat stesl perforate : EL
polyurethans gasket, squardsemio
punching in DM pitch pattern nﬂﬂﬂdrﬁbﬂ. sth!m
and double b inseris to Dikk-43 h por hipge
fitiing rih or IVh freely selectable on site} Hinges with capiive
hings ping, door opening angel 130 to VM, can be
refrofitted for 180 . Enclosure fitted with 2 sets of 19" anglea,
pair of deplh rads (73 % 23 mm rails) fitted with swivel spring
Ioad lock handles,
Rear Doar 1.5mm sheal steal parforated Doar.
Roof Panel Wiith foamed -on s=al, removabls. Vented roof -
option of having cable entry provision from top, Z7 0% 7 &
¥ ﬁ'ﬁ, |
Load Carrying Capacity 500 KG Static load, Ssismic Rated zone - 4 i~ = I'rp'&"'&i
Surface Fintsh Sheets cleaned, Degreaged, Phasphate, [+ -ﬁ ?
prrimed and elestro slalically power coale Y =
Polyester paint \= 0 P i
m ]
Required Ascessaries Flegs standing rack, ronk and rear paﬂm
fixad side panals, lop and boltom covers with &
Swivel handles on frond and rear doars ﬁg‘ :
Standard Mounting Caster wheels (2 with Brake & 2 withowt Brake)
Waniilation The rack ghall have proper exhaust [ ventilation using at
teast 4 fane housing undls on top of the rack
Meounting Kit Showsd have Six pkt of 20 nos. each Hardware mounting kit
Earthing kit Should have Rack Ground Kit
Cakble manager Four nos. of 01U Honzantal coverad PYVC Cable manager
Power Disfribution Two nos. of PDU 12 Point (315 amp) with MCB
Rack Trays Twonos, of Fixed Hardware Shelf
EWVM Conscle Integrated KNV console with 17" LGD monitor = in & rack
miountabée housing

11.6 Time server

A time server shall be provided Lo the toll manag‘grmnt cenire system o synchranize all
servers and workstebons operating in the toll management system with the standard fime
obiained fram GPS (global positioning system) satallite,

Time server shall communicate with the servers and workstations fhrough Network Time

Frotocol (NTP) to adjust the raal-tme dock of 2arvars and workstations. A8 sarvers and

workstations shall 1::3 prowided with simple network ime protogol (SMTP) or nebwork tlrnp w* '-_
protocol (NTP) software running under a variant of the LN or Windows t:up-nrqijc?'f E

.|'-|'||..I







Sysiems. W \;Wﬂjl-l&ﬂﬂ'

- =
A GPS antenna shall be provided together with the time sarver to reten@ FSEEE satellite
signal. The antenna shall be installed at the proper location of g
management centre bullding.

The time server shedl be provided with a built-in crystal oscilator to maintain the accurate
time when time information is not aveilable from GPS satellites for the minimum duration

of 24 hours,
Mo. | Descriptions Remarks
1 Buill-in erysial accuracy Average weaakly deviation +~ 0.7 =
2 Correction acouracy +- 1 mees or less
3 Time erar Lass than 1 msac
4 Leap sacond Supported
: Year, month, day. hoaur, min
g5 Information from GPS satellite e Ha

Tirne synchronization status

B Irvdlicatar Error
Network protocol IPvd and IPvE
Imput sergitivity 15 dBi o 30 dBi |
Melwork prolocsl supporbed LDAP, TCRAR, ICMP, 10BASE-THODBASE-TH ‘
10" | Time information protocol NTP v3, NTP v4, Time Protocol, Daylime Protocol
11 | Parameter seiting Theaugh frant parnal and Web browser
Main unit ‘
No. | Descriptions Remarks
1 | Rated voltage 80-250 V AC
2 Rated frequency 50/80 Hz
3 | Rated current 12A or less
4 Power consumption 10 Wor less
5 Operating temperature 0°C fo 4000
L] Crperating humidity 20 to 80 % non-condensing
T Insl=ilation Rack mount
B =] VCCI-A compliant
-~ GPS antenna
I | — . T |
{<: [tpriconoi Aggl2me 1K

e | L
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Ho. | Descriptions Remarks “ 20 g g

1 Rated voltage 30-140 V AC

-30°C to 85°C (antenna)
=10°C to B5'C (coaxial cable)
4 DOperating humidity 85 % or less non-condensing
4 Waler proof IPX6

2 Dperating temperalure

11.7  TMS workstations

Caontractor has to consider all the TMS Locations of MTHL while calcul
of tha workstations aof the system.

The workstations at the TS shall be used for
11 TMS administration workstalion

2) TMS reporting workstation

3] Financial management workstation

4} Znapshol image workstaton

§} CCTV monitoring workstation

The TMZ workstation shall be idenfical with the Toll Plaza System workstation.

Descriplion Specilications

CPU Iribed Core iS- 6500 Processor (Quad Cors | & MB Cache, upta
3.60 Ghz wiTurbo Boost ) or better

Chipsat Irited Original C170 PCH-H wPro or betlsr

fulermary 08 GB (1 X B GB) DDR4 Synchronous Dynamic Random Acosss
Memary

Hard Desk Driva 1TB T.2K SATA BGbis 2 Sinch

Display 18 Sinchf EPEAT Silverlenargy star! 13868x788 resolution/LED
Backlitpower consumplion 15U

Video Card Intel ¥Pro Technolegy! Discrete Graphics Supported

Keyboard 104 Kays

Mouse Ootical with USB interface

Sound Card DTS Shadio Sound
Sarial Connector/RJ-45 Network Connector{2) LSE 3.0 Ports 'T*,
Wake from S4/55 featuralline-In Audie ConngctorPSI2 Mou ;f"'

i A
H WIRAREA /o
W b
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WIF
CannectarLine-Out Conmectar for powera

3.0 PortsNGEA Moniter Connecion (2] DisplayPort Monitor
Fors Connectors’PS/2 Keyboard ConnectonHard Drive Activity
Light's.25-inch Hal-Height Drive Bay (behind
bezalyMicrophone/Headphone ConnecicrSE 2.0 Fast Charging
{powarad) Port {black/Headohone Connector
Cabiret Tower archifeciure
Opdical Drive B.5mm Slim Desklop Super-mulli DVDRW Drive
Graphic Card Should have 02GB dedicated Graphic Card
Metworking facility Intel® |1210LM Gigabit Netwark Conneclion LOM {stagsmef=
Operating system and | Windows 10 Pro 84 bil predoaded with the madigg :
Office softwans documentation and cedificate of authenticity. Ly
License
Power Management | High EMeiency Energy Power Supghy/En ﬁﬁn
EPEAT Gold
Workstation should have 05 years 24 hows 733
Wasranty week for assistance on resolving issuss. Hard
ragponsa within four hours if needed
Software reguire Workstation should hava 05 years Total security Antl-vin
Sarver Accass CALS | Workstation should be provicged with \Windaows 2012 standard
server device CALS

11.8  Fingerprint Scanner

Contractor has to consider all the Server and Workstations locations TMS of MTHL whila
designing and calculating the quantities of the fingarprint scanner system

Descriptions Remarks

Optical Sensar QPPOS

Sae (nm) S T

Image Size 248 x 292 pixela

Resalutian | 500 DPI

Interface USE 11720 HighFull Speed

e i [ S

Operating Temperature | -20~60 " =] [:%HH
| Operating Humiaty | < RH s0% il g
2 Fi o




1.1:' !':5-

n,



nonang

el R
e - 9

S
*ﬁrﬁ [ 24 2300

03I
Descriptions Remarks
Power Source LISE BUS Power
as :.:ﬁ:mzmu or higher, Windows Senver 2003/2008, Linux Kemel

11.82 Network Printer (Black & White)

The Operations printers shall be a high-speed A4 size black laser
operations printers shall be connected o the LAN of TMS,

Contractor has to propose the quantities planned for the various TMS log

Technical Specifications:

Descriptions Specifications

Printing speed Mormal: Up to 38 ppm

First page out Black: A5 fast a5 5.7 s8¢

Prirt resolution Up to 1200 % 1200 dpi

Maonthiy duly cyche (Manthly, Up to 80,000 pages

Ad)

Frint language HF PCL 5, HP PCL B, HP postecript [evel 3 emutation,
direct POF {v 1.7 printing, URF, PCLM, PWG

Faper trays 2 [standard)

Media siza Ad

Duplex (both ses) printing | Manualidriver support provided)

Connectivity 1 Hi-Speed USE 2.0, 1 Host USE; 1 Gigablt Ethemet
104001 000T nelwork

11.10 Scanner Ad Size
Confractor has to proposa the quantites of scanners planned for the various TMS locations.

Descriptions Ramarks

Scanmer e Flathed

Ciplical resatution 2,400 x 4,800 dpi

Scanner element Cls

Light source 3 Colowr LED

Scanning bit | Gray scale 43 bit input, 43 bit or 24 bl outpu
depih Colewr 16 bit inpul, B bil oulput

‘% e I 44 & F1 2002 K
. i e T B ST

(jf:; [759% tege] o
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Preview spead Approe. 14 sec : :
m Colour Approx. 16 sec (A4 / 300 dpi)
Interlace USE 2.0 High speed
Maximum document size Adl LTR, 218 x 297 mm
Scanning buitons (EZ butions) 4 buttons (PDF, Ao Scan, Copy, Send)
A B4 output size Suppor
Gutter shadow correction Suppart
Scan to POF Mult: pages & password protection G -
Power Supply Power & connecton via USE :.abﬁ;-}'?'}é-‘
Dimensian (W % D x H) 250 x 370 x 40mm 1‘ u
Waight Approx. 1.6 kg ‘ll'; '
Windows 81,8, 7 VistaSP1/ 5
Fen Mac OS X 10.6.8 - 10.0.%3 i
Smart Card Reader/ Writer

The 3C Reader is used to process read and write to the contact less smart card. The
distance which the SC reader can access the smart card is approximately 5-10 cm,

Contracior has fo propose the quantities of SCRs planned for the varous TMS ooealions.

11.11.ATechnical Specifications
Dascriplions Remarks
Instafistion and Fixing Details KMounted on the tall booth panel
a IUSB cable (Powar Through USE)
Anterra cable: RGAT4 AL, 50 chms
Cable roules LISE cable is connected to the TLC via booth ducting
The Reader's anténna is built into tha Reader
housing.
Matena and finishes PWYE shest with Epcony paintad
Colour GreyBlack
Power Supply Requirement 5\ DG
Access for manntenancs, Mk Skl TR e
maodularity of construction Vo il
Operaling Temperatura -100C to 700C with heat dissipation of < 3.5W 1
S Fi
Relative Humidity 5% o W ,,-D:_i",'.'-‘" p: :""':-'f 25,
L _,_.:-"'-l k .
.::_i' _,-‘ i : "'\.\,III ]
e P sl
: Ty _ \

167 20z K[\, BMRDA /
€577 | 2028 x....:.:i__.”:__.
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Descriplions Remarks

Design Criteria Drata Transmigsion Between MFGPRZ: 106Kbaud
~Card Operating Distance; 5-10 cm

-Reading, calculating and writing operations: 200me
Anterface Protocol: According fo KENT interface

~Securty Feature: According to KENT security
Standards

-MTEF: 30,000 hrs
MTTR: 0.25 hrs

Plaza MNetwork Equipment
General

The Contractor shall supply and install nebwork equipment at each | ey
connect tall Plaza System with tofl lene system. The Contractor shall supyglysgh
equipment, Switches, cables, conneclors, lerminals, condull, hand --.,__.:; o
miscallanssus materials necessary o establish a working kocal area networkFs

Management system of MTHL,

Beow spocificatons are given just as meremum specifications. Cantractor shall use the
kates! configurations and technologies svailable al the time of Implementation of the
Metwork System for MTHL

Contractor shall propose afl the quantities required for all network components In his
fechnical design.

24 Port 101100 Gbps Unmanaged Ethernet Switch

This specification lays down the general, functional and technical requirsments of the 24
Port 10/100 Ghps Unmanaged Elharmat Switch to be used as a network interface for the
rabwork to be established at each interchange,

Technical Specifications
Deescriplions Femarks
Matwork Porls 24 x 101001 000 Mbps aulo-sensing
UTP RJ-45 poris
Standard Compliance + |[EEE B02,3 10BAZE-T Etherned
+ IEEE B802.3u 100BASE-TX Fast Ethernet
+ [EEE BOZ 3ab 1000BASE-T Glgablt Ethemet
v [EEE &02.3az Energy Efficient Ethemst
- |[EEE 802, 3x Full-duplex fiow control s _,.3;;};_\‘1
Protocol CSMAICD AT sk
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Wataor Cables

« 10BASE-T UTP Cat 3, 5 (100 m)
« 100BASE-TX: UTP Cat, 5, 5@ (100 m)
« 1000BASE-T. UTP Cat. 5, 5e, 6 {100 m)

Data Transfer Rates

+ Ethamet: 10 Mbps (Haif-duplex), 20 Mbps (Full
Duplex)

+ Fast Ethernet: 100 Mbps {Half-dupbex}, 200 Mbps
{Full Duplex)

+ Gigabit Ethemnet: 2000 Mbps (Full-duple .'-"'"'-ﬁl—

Performance Specificatans

« Farwarding mode: Store-and- hmr?(&r@ﬁ?
+ Buffer memary: 448 KB ¥y .:? ~
* MAC Address database: 18K i Ay
+ Jumbo Frames: GKB f fL%) i
« Switching fabric: 48Ghos Ve dk

"

Powar Consumption

Status LEDS

v

14.5 Watts h‘t}: -"I::é‘_\,:ﬂ%.‘

- Pawer e Wi gonnt J/
m

¢ Link & activity indicalors for each por

Environmental Specifications

 Diperating lemperature: 0°C = 40°C
« Storage temperalure: -40°C = 7050

« Operating humidity: 10%~80% RH {non-
condensng)

+ Storage humédity: 5 1o 80 % RH {non-condensing)

Poriver Supply

Internal (100~240v, S0-60hz AC)

Priysical Specifications

Dirmensions: (2w by 2667 x 121 x 44 mm

Minimum System Requirements

+ Matwaork card for each PC or Server
» Mebwork cabdes Min. Cals for 1000 Mops

12.3 Patch Panel 24 Port

Descriptions Remarks
Current Rating 1.5emps
Insulation Ressiance == 500mO
Confact Resistance ==10mil
DC Resistance ==0.10
DCAAC Volt Endurance DC 10006AC SOV 1 Min
Plug Irsetion Life == 750 Cyoles with FCC Compiant RJ-45 Plug I,.;;’._'. i'i[' .-T.“,r«..k
"% Plug & Jack Contact Force >= 100 Grams with FCC Compliant R4S Plug/= ﬁr*f;;?*__‘.;
7 A
‘T‘;ﬁ'_ N
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12.4 83U Switch Rack

This specification lays down the general, functional and technical requirements of the
Mebwork racks o be used as a network equipmeant enciasure in tha toll managamant

system at the Toll Plaza

Plug Reteniion Force == 11 LBF
Burability 200 Termination Gycles
Operating Temperature =10 Degree ~ 60 Dagree
Chperating Hurmidiby 10% ~90% RH
Siorage Temperature «40 Degree ~ 63 Dagres
Panel Frame SPCC Powder Coating In Black Caolour

_ High Impact Flame Retardant Plastiz, U B REG
Housing thedm % #ﬂ@ﬁ e f
PCB FR4, 1.6mm Thickness f" ¥ J;;*?V -
Jack Wire 50u" Phosphor Bronza Gold Over cnrﬁhm
Jack Configuration Bx3 Module Special Design l-li 4 '1 %
IDC Conductar 0.5 mm Pnospher Bronze, Tin Flaﬂnﬁq.. B\,
Contact Compatinility 2225 AING Stranded and Sobd Wres Sty

12.4.1 Technical Specifications
Descriptions Ramarks
Helght su
Encicsures Dimension BOOVY x 94U x 5000
Rack 620 x 570 x 535
fiaterial Fmishing Front sheet steel glass door
Side Panels ;ﬁgﬁujinﬁ:r with cabie entry provigion,
Mounbing Angel 1 pair of 18" anglas
13.  Intercom System at Toll Plaza
13.1  System Outline

Intercom system consistng of infercom master unit, mtercom skave unit and exchangs unit

(if necessary) shall be provided to the toll plaza for the vaice cammunication batweaen tha..
supanision staff at toll control reom and toll collecior at toll booth The intercom sla
shall also be installed at vaniows locgtions at toll plaza for voice communication,
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Contractor to propose the number of locations and equipment mW

system in his design, '
13.2 System functions
The intarcom system shall have the fallwing functions:

1} Voice communication installed in the booths shall provide hands free two-way verbal
communication between the supervision siaff in the confral room and the foll collectors,
Tha tall collector shat ba able to attract the attantion of the auditor in the control rocm
by pressing a single button on-the intercom slave unit in the booth,

2y  The equipment shall also have the facifity to allow the supenision staff to monitor
communication in the booth between the ol collector and the us o ;
booth without alerting the foll collecior

d)  The voice communication system shall operate independently of
sysiem i

4)  Volce communication shall also be implemented In varicus mém& pﬁm pla
and at building access points

Bl Twosway communications shall be possible as soon as the BIMs
by selecling the appropriate lane button on the masier commurdeaia Ia

&) One-way communication shall be possible from the contral room inténs :_,'_ I-
simultaneousty (broadcast)

13.2.1 Specifications
Intercom system shall be an IP bazed system and shal have the following specifications.

Technical Specifications: Remarks

Descriptions

Speech method Handset or handg-free [master), hands-free (slave)
Audio frequency range 300 Hz =¥ kHz

Metwaork IIF 100Base-T./1008as0-Tx

Metwork protocal TCRAFP LUDR ARP. ICMP. HTTPR
Trangmission gystem Unicast. multicast

Instaliation Deskiop (master), wall mountideskiop (slave)
Powar consumpbion 5 W max ({masten'slEve)

Power supply {slave) PoE

Relability (MTBF) 30,000 hrs

—
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14.  Software S8 ¢ J
141  General L

The Confractor shall provide a set of software to operate on the servers and workstation
of lane computer system, TPS server system, TMS sarver system and other workstations
o be provided under the Contract. The software shall function as a system o meet the
functional requirements specified in the Employer's Requirements.

The s&t of the sofiware to be provided shall conslst of those provided by third party, cusiom
made ml'twara by the Contractor or joint mture member ar suh-mnlraﬂr:q amd H-mrse

software quality assurance program that he intends to adapt in deve
Third party software

The: third party software to be provided shall include but not be imited to tf : i
11 Server oparating system

2) Cliant oparating system

31  Database management software
4] Nework managemant softwara
5) Antivirus proegram

All third party programs to be provided shall be widely used and suitable for the application
af 1ol management system in terms of functions, capacity, speed, interface with other
software, malntenance and user friendliiness, The Contractor shall state in the Technical
Proposal of the Tender, the thind party software thal he proposes. I the Contractor
propasas the third party program that i of limited use, he shall explain the reasan for using
it in the Technical Proposal of the Tender.

If the third parly software is provided in CD or DVD, the orginal €0 or DVD shall be
submitted as part of documentation. The requirement is not applicable to the softeare
preinstalied in the server ar computer,

If the cost of the cperating system is incleded in the sarver and workstation hardware; the
same may not be mentionad in the schedule of prices,

143 Toll management system software

The Caonfractor shall develop new saftware or madily the existing software o provide the

boll manzgement system funclions specified herein and as required elsewhers in the
Employer's Regulrements. ¥ --'.’2-'. .'-1 '-}'

: Th-e software to ba provided as toll management system software shall include but uﬂﬁa& ;

*Z<. In : .f'f 5’" ¥ _f}_l_.'-hc teL e Jl
(e ™ P95 1es | A
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limited to the following:

1) Manua! and GR code lene sysiem software
2 ETC Lane Software
3) Toll Piaza System software
TPS servers interface
Audit and reporting sofiware
Lare status display system software
Snapshot image & Video warkstation software
Touwr of duty software
Incidant managamant softwane
g. Bank-in sofiware
4y Toll management cenire (T3] sofiwanre
b, TMS sarver intarface
i, TMS audit software
b TMS reporing software
k. Snapshot image TMS central 2oftwars
&) LHility software
&) Maintenance actiity tracking and logging software

The actual configuration of software modules may not be necessarily as listed above; but
the software shall perform all functions reguired as a whola.

All =oftwara shall be of modular constrection and the interaction between the modules shall
be kept as minimum, They shall be designed to operate continucusly, and no pariodical
maintenanca of the software shall ba reguined.

All the dizplay on monitor and printed report shall be in English.

The uliity software shall include but not be limited 1o the sysiem backup and restosation,
database backup and restoration, @nd access control and operation log functions. Usaga
aof tha server and computer shall be controlled by log infoul procedura and differant levals
of access control shall be provided to restict the use of cerlain sofiware by unauthorized
parsans. All operations shall be recorded as a log fogether with staff identficalion number.

The softwars that interacts with the auditor shall be provided with faull tolerant funclions
and access confral funclions. They shall be designed in such & way that any operaftion
error shall mot cause damage o the E:.ralem Ioes of data or systerm shut down,

~®an o
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Specifications for Closed Circuit Television (C
General 033

This part of the Employer's Requirements covars the equipment and services to be
supplied under the Contract for CCTY equipment 1o be installed at the toll plazas, The
CCTV equipment shall be categorized a3 two types, CCTV for Toll Systems and CCTV far
Security

Conlractor to propose the design and quantities of the cameras and other equipment bo
achieve complete surveillanca of the Toll Management System of MTHL.

The specifications menticned herein are cnly for guidalines of the redtices

contractor shall use the latest configurations and iﬂl’.‘hﬂﬂlﬂgiﬂs'ﬁﬁﬂ e

surveillance at the time of Implementation of the CCTV system on MTHL.
]

The CCTY for toll systerns shall be; " im
1} Tell Booth CCTV cameras R oA
2} Plaza Survellance CCTV cameras R
The GCTV for Security are:- M
1} Plaza Building Security CCTV cameras :

All the cameras shall be connected 1o the Network Video Racarder (NWR) with the mbuilt
facility to contral the cameras at the Supendsion Control room at the Interchange Plaza
Buitding,

The individual NVR at the interchange plaza building shall be Inerfacad 1o TMS systam
via the opbical fibre cable netwark to be able to watch and contral the cameras for the PTZ
aciivities from the TS control room. The pricnty s given to the TPS coniral room staf

The functionality of the CCTVY cameras provided by the contracior shall be described as
falichve:

1) Toll booth CCTY cameras — Thesa cameras shall be installed inside of the foll boath
to capture the activities of the toll collector all the ime and especially when doing the
transactions along with the view of the paying vehicle. The position of the booth
camera shall be decided accordingly.

2) Plaza survedlance CCTV cameras - These camaras installed on a sufficient height
mast shall ba intended for genaral surveillance of the toll canopy and field activity at
the plaza and walkways These cameras shall slso be linked to the Traffic Control
Surveillance System for remate monitoring. As both the trafic contral room staff and
toll control room staff can control the pan, fitt and zoom funclion, the prionty shall ba
given to the Toll contral room staffl.

3) Plaza Building Security CCTV cameras — These cameras shall be intended for
monitoring of securily areas such as the plaza compound, general parking area, Toll
Control Room, cash room, plaza bullding lobiby, toll collector wallway, server room,

UPE room and cash van loading area ,-';,-."é"i?"_?"-'.-.?.;.r"a
1 " .mr.:_ T, }
' The design of the CCTV system for the plaza shall consider the fobowing: /l, 3 ;-v";:ﬁ %
i A i






M'g F"’quﬁﬁﬂ
11 Provide effeclive supervigion and control
2} Easyiouse WOIIF

3} Self-contained system

4) Increase span of management

8§} Reduce unnecessary fravel

8 \iew / evaluate situations guickly

71 Metian detection

Bl  Savings on fime and manpowes

8) Easy access to video information and quick playback

10} Minimize the use of security guards

11} Eliminate unnecessary responses to false alarms A
12} Provision for future scalability "

Toll Booth CCTV cameras

The toll bocth CCTV camera shall be a fived dome type colour cameras nstalled inside
the booth to capture the activiies of the toll collector while performing his operations. The
camara alen shall caplura the view of the paying vehicla whila capliring the transaction
video

These cameras shall be connected to the NVR system installed at the loll control reom at
each inferchangs tofl plaza building

Technical Specificatons of the Booth Cameras shall be as follows

The technical specifications mentioned hereunder are minimum guidslines. The Contracior
shall not deviate matersally from the specifications specifed herein.

Descriptions Remarks
image Sensor 1/2.7" Progressive Scan CMOS
; Colour 0001 Lux & (F1.2, AGC ON), 0.028 lux
itk wrindion @(F2.0, AGC ONJ, 0 fuix with IR
Shutter Speed 153 5 to 11900,000 =
Shkow Shutker Yas
Diay & Night IR Cut Filtes
Drigital Moise Reduction 0 OMR
WOR 120cB
3-Aois Adjustment Fan: -30° 1o +30°, 1R 0% to 75°, rofate: 07 to 3807 4.
R LA T
Lens A o
_..:\ﬂ : "..:..-
. | Focal length 2.8, 4, & mm find R N\
N e o T B\ pavempa /3]
9% T goos™ A

-
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Descriptions Remarks -
Aperure F2.0 03 ¥
2.8 mav Horizontal field of wew 114°, Vertical fisld
of view: 62°, Diagonal field of view, 135° .
FOV 4 mim; Horizonial field of view: B6°, Verical field of
view: 45°, Diagorsal field of view: 102°
B rm; Horzonial field of view: 547, Verlboal field of
vigwr 30°, Diagonal field of view: §2°
Lens Mount 12
IR
IR Range Lpto 10m
Vilvelength B50nm
Compression Standard |
Main siream: H 265H.2
Viden Comprassion Sub stream: H.2685/H.
Third stream H.EEEH.E%\
H_264 Type Main ProfilefHigh Profile
H_ 264+ Yes
H_285 Type Main Profile
H. 265+ "es
Video Bit Rate 32 Kbps to 16 Mbps
Audio Comprassion GFE2 VG711 ulawl GT 11 alaw/GT26MIPZL2/FCM
. = G4Kbps(G.711y16Kbps|G.722. 1 W 16KEpe{G. T 26)/3
Audio Bit Rate 2.182KbnsMP2L2)
Smart Feature-set
Bahaviour Analysis Lire crossing detection, Infrusion detection
Face Detection Yas

000

214

Reglon of Inferest

Support 1 fed region for main stream and sub-
stream separately

Image

Max. Resolution

1920 = 1080

S0Hz:25fpg (1820 = 1080, 1280 = 060, 1280 = T20)

Main Stream ©&0Hz; 3Hps (1820 = 1080, 1200 = BE0, 1230 =
720) .
Sub Siream 50Hz; 250ps (540 » 480, G40 aauazuuzqggg‘ -
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Descriptions Remarks A0
GOMz: I0ps (540 = 405 -EkBem-HEE-52 w2
B0Hz; 256ps (1920 = 1080, 1280« 720, 640 = 360,
Third Stream 352 » 288) 60Hz: 30¥ps (1820 x 1080, 1280 = 720,
840 » 380, 352 » 240)
Rotate mode, saturation, brightness, contrast,
Image Settings sharpness adjustabie by client software ar web
brionwsar
Image Enhancemant BLC/3D DHNR
) Aulnlﬂ:hﬂuluﬂayﬁlgmm}ggmw
Day/Night Switeh sF
model) : %‘-'.* o
Metwork !@ '- : e
Support Micro SDISOHC/SDX &
Nk, Stk storags and NAS (NFS.SMEICE
Alarm Trigger disconnectad , P address conflics o
ermor, illegal login ' %
TCPAP, ICMP, HTTF, HTTPS, FTR “i‘i‘ asRen s
Profocods DONS, RTP, RTSP, RTCP, PPPE, NTR, UPRP™,
SMTP, SNMP, IGMP, Qo%, [P
Ore-kay resel, anti-flicker, three streams,
General Function heartbeal, mirrar, password proteciion, privacy
mask, watermark, IP address filkar
AP OMVIF (FROFILE 5, PROFILE G, ISAP|
Simultanecus Live View Up to & channels
Up to 32 users
et 3 leveds: Administrator, Operator and User
Chiant IVMS-4200, H-Connaect, iVMS-5200, WMMS-4500
Wb Browssr IE&+ Chrorma 31.0-44, Firefox 30.0-51, Safan 8.0+
Interface
2 Imputs: line in (3.5 mmj o mic i puilt-in
Audio (-5 madel) microphone), 1 Ouwpat: line cut (3.5 mm), mono
SO
& moxdkal 1 Input: Alarm in {3.5mm)
el ol 1 Output: Alarm out (3.5mm)
Communication Interface 1 R4S 10061 G0M seli-adaplive Ethermat part TR
et AT e
On-board storage Bulit-n MicroSOMSOHCS0XC slot, up to 12&@;‘;@"’ —7 \'D%i
:







Erviranment Moise Fitaring

Yas

Audio Sampling Rate

16 kHz, 3ZkHz, 44. TkHz, 48kHz

SYEY M50
Descriptions Remarks 2023
SVC Support H.254 and H 365 enc Z
Audio (-5 model)

Genaral

, 30 0 to #6800 (<22 °F 1o +140 °F), Humidity 95%
Gssating Canchliors or less (non-condensing)
Power Supply 12 VDG £ 25%, PoE (B02 3af, class

12 VDE, 0.7 A max, 8 5W, @ 5,

Power Consumption and Current :::TEM 3af, 36V 1o STV), 0, ﬁ';‘:ﬂr A mib 5
10W " EE

Protection Level K08, IPeg Vi II_*

Material Front cover. plastic, Bottom nu} nﬁg‘k\_‘a*rrm 1

Dimensions D110 mm = 56.4 mm (4 3" x 2.2% \':._:‘_

Waight Camera: Approx. 400 g (0.8 1b)

16.3 Lane Monitoring Bullet Camera

Technical Specifications of the Lane Monibaring Cameras shall ba as stated hereunder.
The technical specifications mentioned hereunder are minimum guidelines, The Contracior
shall not deviate materially from the specification specified while preparing the Technical

Proposal of the Tenoer

Descriptions Remarks
Camera
Image Sensor 128" Progressive Scan CMOS

hin. lbumenation colows

0.01 Lux @{F1.2, AGC ON),
0.028Lux @(F2.0, AGC ON), 0 Lux with IR

Shutter Speed 13 5 to 1100000 &

Slow Shastfer Yes

Butes-Iris Mo

Day & Might IR Cut Filter

Digitz! Mpise Reduction 30 DR

: + Wide Dynamic Range 130 B

(4 % ol '.L."-ii:’*ff’é 120 wedk] N,
4,_,——’ Peges 1% | ’f..:— e N







nopett
AN S

Pan 0" ta 360", l
Angle of adjustment Bl 0° to 1007, . .,
rotation: 0™ to 360° i '_ s
Lans B -
Focal Length 28012 mm
Aperiure Fa.0
Focus -Z: Auto \Without —Z- Manual -
i Harizontal FOV: 83.6° to 35°, vertical FOV: ﬁaﬁ;ﬁm
ciagonal FOV: 118.6° to 40.2° s o e
Lens Mouni o4 I-'. ;Ilflﬁ ' ' Eé'
R B
IR Range Up to 30 m s
Viavelenglh 850nm \ -“%;;‘_&;"
Comprassion Standsrd N

Video Compressian Main stream; H.265/H.254 Sub-stream: H.285/H 284
H.264 Type Basaline ProfileMain ProfilaMHigh Profile
H.264+ Main stream supporis
H.285 Type Main Profile
H. 285+ Main stream supports
Video B4 Rate 32 Kbps 103 Mbps
Avudio Comprassion {-3) GG T2 106G TZEMP2LPCM
Audic Bit Rate (-5) ﬁgﬁ?gg:ﬂ?lﬂ:pstﬁ?ﬁ1]H5Hhm{$.?ia]mz-
Smart Feature-sat
Behaviour Analysis Line crossing detection, intresion detection
Face Detection Yas
Region of Interest 1 fixed region for main stream
Image
Max. Resoltion 1820 = 1080
- T L
Gk E.T,. 2“5;55 Eﬁ;?: z;:u%i Fz iﬁl 320 = 240) BOHz r‘f’flJ i{:‘;
1 fa
- J‘rm( . LT Ed
IMPI190901 26 B 2020 K]  \E\ pamimos
rouss 16B8 zezs” N
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Descriptions Remarks ‘E#WJ hacks
Image Enhancement BLE/AD DNR —“—'E':,_—_
e Satikicn Rotate mode, ssturation, brightnest, conirast. shasprese—
adjustable by client sofbware or wab browser
Target Cropping Mo
Day/Might Switch Day/MightfAutolScheduleTriggered by alarm in {-S)
Netweek
N
Alarm Trgger Seiaas soratet, Hegas g, HEG Al i
TCPAP, ICMP, HTTF, HTTPS, FTP, DHC
Protocols RTSP, RTCP, PPPGE, NTF, UPnP™, §

802 1X. QoS |PvE, Bonjour

Ganaral Function

One-kay reset, anti-flicker, heartbeat, minnoh\peE uai
protection, privacy mask, watarmark, IP sddriss e

Firmware Varsiocn

V558

AP ONVIF (PROFILE S, PROFILE G}, ISAPI
Simuttansous Live View | Up 1o 6 chanmals
! LigerHost Up 1o 32 users 3 levess: Administrator, Operator and User
Cliem IVIMS-4200, Hk-Connect, IVIWS-5200, WMS-4500
Web Browser IEE+, Chrome 31.0-d4 Firefox 30.0-51, Safar| 8.0+
Intarface
Audio (-5) 1 inpat {Hne Inp, 1 eutpul (line sut), mone sound
Communicalion Intarface | 1 RJ46 10471000 self-adaptive Ethemet part
Alarm {-5) 2 inputs, 2 outputs
Video Qutput (-5) CVBS
On-board Storage Buill-in micre SDYSOHCISDAC slot, up 1o 128 GB
SVC H.264 and H.265 encoding support
Fesat Bution Yes
Genearal
Operating Conditions {ﬂ;miﬁ 5[22 "F to +140 °F), humidity 95% or less
Power Supgly :gﬂnﬁ £ 25%, @ B,.5 mm coawial piug power PoE {MJE::EJ_-:-
_.',.*#.7"::
(o

s inoen s A § 1 2024 4K 4
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- Deseriptions Remarks 20 <

-2 12VDGC, 0.8 A, max. 11 W PoE: (B3 a5 i

m‘ i Consumplionand | 02 A, ma, 12,8 W Without —Z- 12 VDC. 0.6 A max. 7W
PoE: (802, 3af, 38V-57V), 0.3 A10 0.1 A max. § W

Frodection Leveal 15+F)

Material Nalal

Dimenskons @ 108 = 2045 mm [ 4.1" = 11,68")

Wieight Camera; approo. 1050 g (2.3 Ib.) With packape: approx, 1500
giiim)

15.4 Plaza surveillance PTZ camera i.-'}'

The cameras shall be mounted on a mast of & meter or higher 18

surveillance of the traffic st toll plaza, These cameras shall hau-e;
functions.

b

The plaze surveillance CCTV cameras shall be installed at a locstion
area can be wewed. The exact locabon of the camera and its height
i the Contracter at the time of execution and shall be approved by the Eng'

The technical specifications mentioned hereunder are minimum guidelines. 'I11:|=_-E|;|r|,tr&|:t¢;|r
shall not deviate materially from the specifications.

Wrhr,

11.8° progressive scan CMOS

Calour: 0,002 Lux @{F1 5, AGC ON}
By 0.0002 Lux E{F 1.5, AGT ON)

Description Ramark
Image Sensor
Min. llhemination

0 Lux with IR
Shutter Time

Wihite Balance

171 5% 1/30,000 5

AutoManual/ATW {Auto-{racking While
Balance)indooriDutdoorFluorescent Lamp'Sedium Lamp

AGC Autciidanual

Day & Might IR cut filter

Digital Zoam 16

Privacy WMagk 24 programmabde privecy masks

Focus Mode Auto'Semi-automaticMdanual

3D DMR Support i

BLC Support ,@iﬁf T fhf'?ir\1
HLE P

»
Himpod Ll &
. I

Tif el 1 _".
— 1 Wi
i o0 HEF 12 IH_H. I\ MIESRDA
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Focal Length 5.7 rm o 2062 mim, 36= Optical
Zoom Speed Approx.4.4 5 (optical lers, wide-lele)
Field of View Hodizontal field of view: 5587 10 2,07 (wide-tela)
Vertical field of viea: 336" to 117 {wide-tele
Diagonat field of view: G867 1o 2.37 (wid
Aperture Range Fi15mF4a5
PTZ
Pan Spaad Configurable, from 0.1%s 1o 210%s, Presat §
Movarnent Range (Til) | From -20° ta 20° e
Tilt Speed Configurable, fram 0.1%s 16 150s, Preset Speed REGIEE
Pressts 300
Palrol Scan & patrols, up to 32 presets for each patrol
Pattem Scan 4 patiern scans, record time over 10 minudes for esch scan
Park Acticn PresetPatiem ScanPatral Scanddite Scan'Tilt Scan/Random
LcanFrame ScanPanccama Scan
FTZ Status Display Support
Presed Freezing Support
Scheduled Task PrasetPatiem ScanPatral Scanfdute Scan'Till Scan/Random
ScanFrame ScanPancrama Scan/Dome RebootDome
Adjustifun Oustpt
Smart Features
Smart Debeclion Intrusion Datection, Line Crossing Detection, Region Entrance
Dwelection, Region Exiting
gmart Tracking Manual Tracking, Auto Tracking, Event Tracking
Smart Record
IR
IR Distancs 200 m
Smart IR Support e
Netwark 57| &
{m—
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Description Remark
Max. Resolution 1820 = 1080
Miain Straarm HOHz: 25fps (1920 = 1080, 1280 = 960, 1260 « 720)
50fps {1920 = 1080, 1280 » 060, 1280 = 720)
B0Hz: 30fps (1920 « 1080, 1260 = B0, 1260 « 720) ]
B0fps (1920 1080, 1280 « 960, F:m x 720t - 9
Sub-Straam S0Hz: 25fps (704 = 576, B40 = = 284
be
eauz;wpa:1uqu4au,mua:$.aszzw ey 2
e
Third Stream S0Hz: 25ps (1920 = 1080, 1280 ; x 575,
B40 % 480, 152 * 284) 0
S0Hz; 30fps (1920 = 1080, 1280 ='986: " 7o, rod = 480,
640 * 480, 152 = 240)
RO Support
VG Support D
Video Compression Main Stream: H 265+/H,265/H 264-+H 264 g&-”‘ yhEsrs ﬁr
Sub-Stream: H285H26AMIPEG /0% L 5l
Third Stream: H.265H 264/MJPEG ,F, "1" §' & 'a" Qﬁ
H.284 with Baseline/Main/High Profile | | -'5 '_ ;
Audio compression GT1alawiG. 7 11ulawG 722, 1IG?EEJ'TLIF2#$:F|:M Tl i
Protocols IPudiiPvE, HTTP, HTTPS, 802 1x, Clos, FEPLISMITR LR f‘l /
SNMF, DNS, DDONS, NTP, RTSP, RTCP, RT8, T oHee |
PPPoE. Bonjour o ;
Simultaneous Live View | Up to 20 channels
UserHost Up to 32 users
3 levels; Administrabor, Operator and User
Security Measures User authantication (1D and PYW), Host authentication (MAC
address), HTTPS encryption; IEEE 802.1x port-based network
access control; IF addrass filtering
System Integration
Alarm Inpet £ Quiput 7=ch alarm inpuf and 2-ch alarm output
Alarm Linkage Alarm geliens, such &= Presel, Patrol Scan, Pattern Scan, Mamory
Gand Vides Record, Trgger Recording, Malily Sdreeillance Cantar,
Lipload to FTRMemory Card™AS, Send Emmil, abs,
Audio Imput f Dutput 1-ch audio input and 1-ch sudio output

155 PTZ Keyboard

&
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The camera controller keyboard shall be provided to control the toll plaza camera equipped
with pan, Hit and zoom functions. The keyboard shall have the following funchans:;

Descriptions Remarks

Conlred Mode IP-based

T TFT LCD manitar with touch panel
TFET LCD Panel

Resalution; 00 x 480

Joystick 4-axls joystick

Line In : 1-ch, 3.5 mm connactor (2.0 Wop-p, 1 kQ)
Audio nput § Outpat

Audio Out : 1-ch, 3.5 mm connector (Linear, 560 0}

Metwork Interface ;1 1T0RVI00MM GO0 Ethermet inferface

RS-232 Interface . 1, RS-232 Interface

External Interface RS-485 Intarface | 1, R5-485 interface
2 USB Interfice - 1, USB2.0 {for data sto/fEe 3¢

Upgrads)

Power Suppdy : 12 OO

Fower Consumption © = 1584

Winrking Temperalure: -10°C - 55“!31\

General Working Humidity: 10% ~ 90%

Dimaensions (W = D = H} - 436 = 193 = 110 ML oL
% 4.337)

Weight - 2 Kg (4.411)

156 CCTV Cabling for Video Transmission

The Contractor shall provide all equipmant and cabling necassary for the transmissian of
video signals from the cameras o the respactive confral rearm in the Plaza Gontrol
Buildings amd the fransmission of control signals in the reverse direction, All eguipment
associated with the video and control fransmission system shall be installed at locations to
be agreed with the Enginear,

For video signals the Contractor shall use either an opbic fibre, coaxial based or Ethemet
system. The coniral transmission shall use digital signals and the medium shall be optic
fiora, baisted pair telephana or Ethernat cabiing. The PVC over-shaath o the trunk cables
and video cables shall be installed at locations to be agreed with the Employer. Ducts
pravided by others shall not necessarily be far the exclusive use of CCTV cables,

The contractor shall ensure thal the transmission system and piclure quality are not

acversely afiected by the CCTV cables running adjacent to other voice, LR |

communication, control and low power mains cabdes. The contracior shall be respo

0 __TJ He

|Fo595 [haq ' ?.:-?_ &=
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signals.

16.7 Video wall Screen 55"

interference affects that the CCTV system may induce onto cab

Contractor to propase in his design the number of screens that he proposes to implement
to achieve the requirement mantionad harain.

(ig

[Poges 1695] 225 |

Descriptions Remarks _,,--’Tﬁi-Ea 2
Screen Size 55" / 4 i Tl 1"%
Panal Technology B0Hz D-LED BLU § i ¥ 4 ﬁ
Resolution 19201080 g {12 ' :
Aspect Rato 168 ey —— P
Brighiness 3850nit \\“%; o ;
Confrast Ratia {Typical) S000:1 ’
Wiewing Angle (H) 178° 1178"
Responge Time s
Direct Lit Yes

RGB: Anzlog D-5UB, DVI-0 VIDEO:
Inpat HOME HOMIZ, CVWES AUDID: Stareo mini Jack,

USEB:USBE20x1
Crutput AUIDIC: Stereo min: Jack
External Control RE232C!In) thru steran jack, RM5
Sensnf IR, Ambient Light
Buill-in Spaakers TOW =+ 10
Without Stand (W x H x [} 484" K 2T 1 2"
Packaging (WaxH % [ 31" % 318" x5.8"
Bezel Width 8.5mm (TopSide), 15 0mm {Batiom)
Product Weighd 34 b
Operating Temperature 0%C-40°C
Operating Humidity 1080
Recommendad Run Time 1617
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Metwork Video Recorder

The Contractor shall provide an integrated central ayateml comput
(PC) based with a fully digital technology video sy . The all, at least,

the capabiity o perform the following funclions:

1)
2)
3)
4)
5)

ransmitted ower the gegabit backbone to the Traffic Control Centre.
The minimum NYR requirement shall be as follows:-

Standalone CCTV surveillance system
Inteffigent digital video recording / quick inteligeht ﬁﬂﬂaﬁmﬂa

Remate moniforing
Remate control

e

Alarm notification and alarm verification

Descriptions Remarks fi
I video input a2-ch ety
Two-way audio input 1-ch, RCA (2.0 Vip-p, 1k0) W
Recording resalution 12 MP/B MP/S MPIS MP14 WP/

MP/1 DA0pAUXGAT20p VG AACIFIDC]
HOM| output / VGA output | 2-ch, resolution:

HMD! 1:4K {3840 x 21B0ME0Hz,
4K (3840 = 2960)/30Hz, 2K (2560 = 1440080Hz, 1920 = 108
OpB0Hz, 1600 * 1200/0Hz, 1280 » 1024/60Hz, 1280 = 720
150Hz, 1024 * TBA/EOHz

WiEAT: 2K (2580 = 1440180Hz, 1920 » 1080p/80Hz, 1600 =
1200/60Hz. 1280 « 1024/60Hz, 1260 » T20/60Hz, 1024 = 78
AfB0Hz

HOMIZVGAZ-1920 » 1080p/E0Hz, 1280 = 1024/80Hz, 1280
* THVBOHZ, 1024 » 7TEEG0HZ

Audio output 2-ch. RCA (2.0Wp-p, 1K)

Synchronous playback 16 Ch

interface Type: 1 eSATA interfaces

SEATA B eSATA Interfaces for § HDDs

Capacity Up 1o 6TB capacity for each HDD

Metwork inferface 1 Rd-45 10100/ 000Mbps self-adaptive Ethemet interfaces
Serial interface RS-232, R5-485, keyboard

USE interface Front panel: 2 » USB 2.0

Fear panel 1 = USB 3.0







[

Marm in 16
Alarm out 4 channel
Pawer supply 100~240 VAC, 6.3A S0-60HF ROTY - |
GConsumplion S30W —
Working temperature 106 =+55*C
Working humidity 10%%~80%
Chassis 18<nch rack=maumted 2U chassls
Dimansions (W = O = H} &45 & 470 =90 mm {17.52° =18.5'% 3.57
Weight (Without HDD}) = 10 kg (22 Ib)
16. Cabling

16.1 General

= 2 Outdoar Power Cable Al Least Armoured 1.5 3. mm 3 Caore

000925
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The specifications of the cables and the cabling part shall follow the Genesal B
Specificalions,

It is required that the Contractor shall estimate, at his own risk, the lengths of the cables
required from the drawings of the interchanges provided in the Employer's Requirement
Part O Drawings.

For the evakuation purpose; the cables shall be divided in following majer categories a8
11 Peower cables required for all the lane equipment

2) Earthing cables

3] Data & Control Cables required for the lane equipmant

4] Network Ethernet cables

8}  Network Oplic fibre cables

g} Communication Cablas

7T} CCTV Video Cables

The type of cables shall be as follows.

Ma. | ftem Specifications
1 Indocr Power Cale A1 Least 1.5 S, mm Flexible 3 Goe

|3 Earthing Cables 16 5q. mm Copper PVC Insulated Cable
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No, | ltem Specifications T oL - T (IS
& Conirod Cables As per eguipment Faling =¥w.f l"}'\l L Y08
5 | Network Ethemet Cable UTP GAT . gL

6 | Netwark Optic fibrs cables OF-SM 6C 033 |
7 Communication Cable At Least 2 pair 0.5 59 mm

g COTV Video Cable Coaxial or UTP CAT B

Indacr power and control cables shall at l=ast mest with following specifications:
1) Brght Annealed, 89.897% Electralytic Grade

2} Copper conductor (Stranded),

3) \Voltage grade 1100 Y,

4}  Single or mulli core cable

5]} Flame retardant low smokes (FRLS),

6] PYCinsulated, rodent repellent

71 High oxygen and temparature index

8) Un-armoured

89) 15684, 1S 3130 OR BS 6004/ BS 650QIEC 60502

Outdoor Power & Cantral cables shad at least meet with following specifications
1} Bright annealed, 99.97% electrofytc grade
2} Copper conductor [solid/siranded),

3y \oltage grade 1100V,

4y Single or mulli core cable,

§) Flame retardant low smoks,

€) PVC/XLPE insulated,

71 High oxygen and termperature (ndex

8) Ammoured,

8) IS 8130, IS 5831, IS 3975, 1S 16564 (Part Iy
10} I8 7088 (Part |) OR BS 6346/ IEC B0S02

- Betwork Ethemet Cable shall meet TIA § E1A 5688 B.2-1 *f_:f,.-* ;H"-,,”i‘t
Tl '.\_'. .- 1 -.-\é:'h- \I I‘!
" o iz
= - — Il'f"',.l':. R D j

It / ..I"".rl 45:-5}" .:E--I?__T'l_l":l_ 1"rl£:"-\.~'q'- -.'."l,-'
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Oplic fitre Gabla shall al lsast mest with follewing q:anljcat'rm*ﬁ ael - 9 l

1) Singls Mode & Care NPV wTYT frevy

21 Attenuation (Cabled) 0.36dB#m al 1310nm, WL

3)  Attenuation (Cabled) 0. 2548Km at 1550nm, Q033

4) Cladding diameter 125.0 pm £ 1.0 - |
5) Coated fibre diamater 245 pm £10 P |

81 Coreldadding concentricity emror £ 0.8pm

7)  Mode field dameter 8.3 £ 0.5 at 1310nm

&) Cealing/cladding concentricity emor = 12um

8) Cladding non-circularity = 1.0 % |
10 Fibre curd = 4m

1) Zero-dispersion wavelzngth 1300 to 1322nm

12) Zero-dispersion slopa =0.052p8i50. Nm km

13) Cut-off Vavelength 21280 nm

14) Podarization mode dispersion Cosfficient =02 & 1310nm
15) Fibre macre bend 100tums, 7Smm dia. @ 1550nm =0.0548
18] Fibre macre band 1turn, 32mm dia @ 1550nm =0.5d8

17) Coating strip force 1.3 <F<8.9

18) Minevumn proof strength 0.70(100kpsi) GPa

19) Strain 1%

20} As perinternational stendard ITU G 652

21} Armoured for outdoor usage

Communication cable shall at least meet with following specifications
1) Bright solid annesled copper conductor

2) High density polyethyiens insulated

3)  Twisted pairwith colour coding,

4} Flames retardant low srmoka (FELSY FR

5} PVC insulated, rodent repellent

By With high Insulation resistance

- —'I'"_:-h
7} Un-armoured! armoured{Outdoar) o ,'-]"'3"1-"".5’.':'??‘*51

B) ITD specification G/WIR-DE/02 May 84. & o NEN

\%: e \EN PRIVIEEDA .-'/
| Line - e i 5;._,-"'-\..
/ ' PR HES 12090 e p .

= | Peg: o2t 9o :

pri = - ';E' -__ s
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CGTV Videa Gable shall at least meet with following specificatons  @3e] = 9

1) Solid 89.97% eectrolytic grade ' Fﬂ] 2700
2}  Annealad copper conductor 'B’W fl.ﬁ

3) Aftenuation ~ 15db100m max 03 ' J
4} At fraquencias 1000MHz T

5) Impedance 75 Ohm

&) Gas injected physical foam delectric

Ty Jely fiooded poly-aluminium first shield

B} Second shield of aluminium alkay

8) With UV & abrasian resistant PVC jacket

10) Rodent repellent with high insulation resistance
111 Un-armoured’ armouredoutdoar)

ow'n eafimate. The Employer will not take any responsibility as to the co _ﬂi*
cable length. R JUR AN
The contractor shall do his own assessment for the cable lengths to quole the price for the
same. The price quoted shall be fixed price only and no variable price would be considered
far the cabling price schaduba.

The Caonfract Price shall not be adjusted on acoount of increase or decrease of the cable
length actually required.

17. Power Conditioning Equipment
171 General
This specification lays down the general, funclional and technical requirements of the
power conditioning equipment fo be used es & sub-system in the toll management system
gt the Toll Plaza and TMS bulldngs.
Confractar shall mention the quantities of the UPS systems planned based upon the load
caleulation of each functicnality of the Tall Management syatem in his technical proposal.
17.2 UPS system
The UPS sysiem o be provided under the Coniract shall comply with the specifications
listed heraunder.
17.21 20 KVA UPS Power Supply e
-‘.- W A I l.j'l','-l-: 1
P gl
Item Specifications Ve e NI
Phase 3 phase in / 1 phase out e o]

i

e i |
; e e e\ FEBARDA L)
‘ng IMPHI0050 1 HER | 280 IK k‘-‘_:..‘_-, SEE

- —— o ———— - e, Py =
i
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fem Specifications . m I
Capaity 20000 VIA/ 18000 Wt |
Normal Voltage IXA0VAC BpheN) B O ° . I P00 |
\oltage Range 305 — 478 VAC(3 Frniasamza Load ,
Frequency Range A6 =~ B4 Hz or 66 - T
Power Factor = 0898 @& 100% |laad h |
THDI < 6% @ 100% Joad |
Output Voltage 20B/220/230/24 IVAC
AL Voltage Regulation {Eatt, Mods) 1% |
;mnw Range [Synchronized 48 ~ 54 He or 58 ~ ‘
Current Crest Ratio 31 (max.) |
Hammenic Distortion 2% .
Transfer | AC Mode to Batt, Mode | Zero
Tirme Inverter fo Bypass Zemo
Waveform (Bait. Modea) Pune Sinewave
AC Mode Eficiency > H2%
ECO Mode Efficlency §7% ' |
Battary Type SMF Or Tubular |
Mumbers 20 |
Charging Currant {rmas) 12 A gettable to 2MB/EMDM2 Amps .
Charging Voilage 273 VDC 1% (Based on 20 pos batteries)
Indicators

UPS Status, Load level, Battery level, Input!
LCO Pansd Qulput veltage, Dischargs timer & Fault i

conditions :
Ealtery Moda Sourding every 4 seconds [
Low Baltery Sounding every second
Orvarloac Sounding twice every second
Faul Continuousaly sounding
PHYSICAL
Dimensions D x W x H (mm) 522507826
Met Weight (Kgs. | 45 g l.

I T AT ',k FEBNRED! JH;J
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ltem Specifications FM i?f Il A 0o
Opearation Humidity 0-85 % RH @ 0.50= ) J
Moise Level Less than 60 dB @‘2_ :
Managerment

Suppaorts Windows 2000/ 2003/ XP/ Vistad 2008,
Eat RES ISR Viindows 7/ 8, Linux, Unix & MAG

17.2.2 10 KVA UPS Power Supply

Description Remark

Phase 1 phase in/ 1 phase oul

Capacily 10 KWAS 8000 Watt

Mormal Valtage 230 Vac (1 Phase + N) J'I’ ;

\initage Range 160 Vac ~ 230 Viac [1-Phﬁ 100% Il

Frequency Range 46 ~ 54 Hz or 56 ~ &4 Hz 1:':1 ¥

Power Facior & 0.99 @ 100% load

THOI <6% @ 100% load

Dufput Voltage 208122072 301240VA0C

AC Vollage Requiation (Bail Mode) + 1%

Fraquency Range [Synchronized 45 ~ 54 Hz or 56 ~ 64 Hz

Rangs)

Currend Crest Rafio 301 {max.)

Harmanic Distartion =2 %

Transfer AL Moge to Ball. Mods Zarg

Ll Iverter to Bypass Zero

Waveform (Batl, Mode) Pune Sinewave

AC Mode Efficiancy 21%

ECO Mode Efficlency 7%

Battery Type ShF

Murnbess 20

Charging Current (max. } 6 Amps sellable Lo V270458 Amps e Ty
Charging Voltage 2TAINDC £ 1% (Based on 20 pes hal‘tm‘h;}’{l j-_}::"" I‘I‘E,,
Indicaiors ."f 2 r"ﬁx I

%- .'2__'35_? o '-‘M“Hhmum
2% 17| geas
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LCD Pansd LIPS Status, Load If , Battery IW_
Chidput valtage, Discharge timer & Fa ﬂ
condtons | st TP a0
Batltery Mode Sounding every 2 Eﬂm—v
Lowy Battery Enunn:lr:gmwsmupd‘iuqa ’
Cwarload Sounding twice every second i
Faull Confinously sounding
Dimenziors 0 x Wx H (mm) 442 ¥ 180 x 318
Net Weight (Kgs.) 23
Ciperation Hurmidity 0-85 % RH & 0-50°C {non-co -
Moise Lewvel Less than 55 dB @ 1 mete
Smart RS-2320U58 Suppons Windows 2000
Vilndkons 77 8, Linux, | i B
Oplianal SNMP Power managemsant - ¥
browsar

17.3 Power Distribution Equipment
— Below gre the ménimum specification requirements of the power distrib

Contractor shall submit tha quantities planned along with the technical proposal
47.3.1 Fabrication:

Panel DB, i3 o be Wall Mounted, fabsricated! readymade with 141163WG CRGA Shesat,
Comparmeantaized, Double Door hinged iype, Gasket to prevent the ingress of Dust &
Vermin and shall Confirm to Degree of Protection IP-54 (Panel)l IP-43{D.BY IP-
ES{Outdoor) with suitable space & direction for cable entry, DE has o be cleanad with 7
Tank Process , Powdsr Coated with Primer & Epaxy Paint, As Per 15 21741962 and
amended therefor,

174 Busbar

Eusbar has io be Tinned Electrolytic Grade Copper Busbar 2 589.87% purity with mora than
100% Conductivity, Supported on SMC/ Epoxy insulators, Covered with heat shrinkable
colour coded sleaves, With Currant Density 1.5 Amofmm2 with temperature 85 Celsius

17.6 Switchgears and meters

All Switchgears (MCCE MCB! Fuses! Measuring Instruments’ Melers! Indicating Lamps!
Relays | Switches) rafing, capacity, make, kA rating, Dimansion shall be as par the type of
DB with guick make & break type coerating mechanism suiteble for rotary operation with
suitable extended cperaling handles with capacity & posltion marking on Dear, Hu%ﬁ[’f};—r‘

Mounted, With Suitable spreaders/Links for cable connection, As per 15 1245 2208,
BE23, 10118(Parl 1o V)

% F a0 .-",a'fgﬁ“sf_;_w 72 1K
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17.6  Wiring: : —

Al power wiring withan PanelfD.B. has to be with suitable size flexible Enppermre ﬂf 1 i
grade, C.T, & confrol Wining with 2 5sgmm & 1.55gmm respecliVEly Wit [
proper iugging, ferruding, and connaction with S5 Nut - Bolt wil

17.7 Indication and marking:

Al D.B.'s & Panel shall have sultable Main Name Plale, Feedar Name Plabe, Danger Board
Piate engraved or ancdized aluminium type as per 15 2551, All Panets & [DLB.'s shall have ‘

earthing nodel pointf strip similar to bulbar as per 15 3043,
17.8 UPS ratings for the Interchanges and toll management centre [

The suggesting rallng of the UP3 at each Interchange |s Bsted In the Attlachmant The |
Contrecior shall make his own calculation of the rating based on the sound engineering
practice. The Contractor shall submit the calculation and the rating to tha En for his
approval,

o
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1. Traffic Management System
1.4 General

This specification covers traffic managaement system comprjsing the Mﬂ}ﬂ”
cenire system, various roadside equipment, data communjcation s conngeling i

them, and maobile radio communication system. The :.antrj sﬁﬁgali be & ceniral
manitoring and control system for the traffic that traverses fpe i Trans Ha

Link (MTHL) in Mumbal, India. .
The centre system shall consist of servers, worksiations, peripheral equipment, vided
wall and data communication equipment. The system shall gather traffic and road
condition data from roadside equipment, process them inte wseful road, traffic and
weather condition information and disseminata the Information to the road usars
through variable message signs and Internet. In addition, the system shall be equippead
with an emergency call system to assist motorists who are in need of halp.

The roadside equipment shall inciude autamatic fraffic counter cum classifier, closed

system together with the aquipmant operation log.

The data communication system shall connect roadside equipma
conlrel centre, In addiion, 1§ shall provide data communipsg
management system by connecting toll management centre |

system and other applications within MTHL.

It shall be the responsibility of the Contractor to fumish and insigEBe

hardware, software. and database, integrate all system components s

complete operational raffic management system. Any equipment, software anl:l wt::rlc.
not expBcitly mentionad in the Employer's Reguirements but necessary for establishing
and operating a raffic management system shall be construed to be included in the
Contract

1.2 Command Control Centre system component
The Command Control Centre system shall consist of the following companent:
1) Command control centre serves.
2] Time sarver
3} Intelligent transportation system (ITS) workstation,
4) Close circult televislon (CCTV) server,
B Close girguit tetevision (CCTV) switchar,
PA & Emergency call box (ECB) workstaton;
|+ | T} Varighle massage sign (VMS) workstation;
% / B} Mobile radio workstation,

(W5
L=

-
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9) Metwork managament workstation;
10) External storage davice,

11) Video wall;
12) CCTV display monitor;
13) Printers;
14} Intzmet application server,

18} Internet senver,
16) Firewall. and,

2500

17) Data communication equipment

Roadside equipment

Traffic managemeant system shall consist of varous roadside equipiient

collection and dissemination. Type and function of the rogds

A

summarized below. : ..f’l;ﬂn_._l_
Facility Function/Objective . k{
Emargency Call Box | Provide communication tool between MTF'I. i
(ECE) command control centre to provide assm,gm
accident, breakdown and other incidents. ~ o
Closed Circuit Monitor traffic operation along enfire stretch of WTH
Television (CCTV) | Detect stalled vehicle automatically and alert the operator for
far traific his action.
Closad Cirouit Manltoring of security condition under the bridge
Telewision (CCTY)
for sacurity
Video Incident Detect the incidences like stalled traffic, wrong direction,
Detection System fallen obiect, fire, smoke, etc all along the MTHL and
VDS generate respective alarms at the Control Canter
Automatic Traffic Measure traffic volume by vehicle class at each section of
Counters-cum- MTHL batween ICs.
classifier (ATCC)
Meteorological Data | Detecl rainfall. measure precipitation, wind valocity, and wind
System {MET) direction
Inform / warn the MTHL users of adverse driving condition
through VIS,
Mobile Radio Used for intercommunication between the staff of MTHL. The
Commurnicalion staff shall include all maintenance and rescue teams of
system (MRCS) MTHL. L

i —
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ariabla message Provide traffic, road, weather condition
sign (VME) to MTHL users with fixed and portable

Roadside equipment shall be installed at the locations and t@ﬂ?ﬁ“ﬂ:——j

shown below. [t shall be noted that the location and quantity are the planning data and
their Iocation and guantity may be adjusted at the time of implemeantation. Contractor
shall propose the locations to the Engineer for Appraval.

Facllity Location Gigs
Emergency Call Box | At each Truck Layby of the Project. : e
(ECE) Laybys are planned 3 on each side of traffic : i %
direction on MTHL. = WY
Closed Circuit Every 333 m on bath sides of entire stretch of |~ [ 4 130 fja ¥ #
Television (COTV) | MTHL * "ﬁr *ls
for traffic e, &
Closed Circuit Every 1 km an both sides under the bridge 8 e
Television (CCTV)
for security
Wideo Incident Eveary 333 m on both sides of entire strefch of 130
Detection System | MTHL
(VIDS)
Automatic Traffic Cine unit for each direction at locations between 4
Counters-cume- two mierchanges.
classifier (ATCC) | Eastbound: 14860 (on WMS), 18+330 (on VIMS)
Westhound: 16+000 (on VMS), 19+580 (on
VIS
Meteorological Data | At each Truck Layby of the Project on RHS, 3
System (MET)
Variable message | For eastbound traffic: KM 14880 (bridge), KM 4
sign (VMS) 18+330 (bridge)
| Far westbound traffic: KM1G6+000 (bridge),
& .. KM18+580 (sarth)
T | Portable yis Mounted on VMS vehicle 2

|.-'--'-..':'Z. R— !u"r"f'{ | 20z
[Pogss (125] 902571
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Maobile Radio Communication System ﬁ'k"‘? a0 0

The mobile radio communication system shall consi : nﬁmm the Command
Control Cantra, vehicle mobdla stations and handheld gnob . Repaater station

shall be provided if necessary,
Command Control Centre System
System capacity

The traffic managemant system to ba supplied under the Contract shall be designed
to have the system capacity sufficient to operate and maonitor the roadside equipment

concurrently with other tasks such as operator's manual operation without naticeable
dalay.

The loading of the central processors of the server shall be of the order of 50%, ;

damonstrate that this requirement |s met
System functions

The commeand control centre system shall have the functions list
functions shall be integrated into a fraffic management system,

* Data gathering from roadside egquipment,

= Manitoring and control of roadside equipment
# [Data communication with roadside eguipment
v Database management

» \oice communication with emeargency call boxes, maobile phones and fixed line
telephones

*  MNetwork management and control

= Dissemination of information through variable message sign and Inlarmet S TR,

« Human-machine intesface ; :’?‘T-’f 'ﬁ]’/ﬁ: fq
= Aulomatic traffic monitoring and alarm via VIDS & _-r i \ A
» System clock V4l A E
* Operation log \ MIARDSA 1)
= Fault managsment .
* Report production R P g

- i

The server shall support multi-task. muiti-operations funclions so that the various
functions of the system can be carred out simultaneously with no perceivable dalay to
the system operators aperating the systam. This shall be realized by assigning suitable
priarity level to each software module

1) Data gathering from roadside eguipment,
The sysiem shall gather the traffic and meteorological data from the automatic

Traffic Maragement System 7

[pri00001 468 | 2022K
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vehicle counter cum classifier and meteorological absefvation stalgngehat 490
recaive tha video feed data taken by CCTV cameras:
farmat and collection interval shall be as defined ing the
respective component subsystems and equipment.

.unni

| R03F |

Monitoring of roadside equipmeant

All roadside equipment comprising the system shall be constantly monitored for
their normal operation. Depending on the type of the equipment monitored, the
menitoring mechanism shall ba initiated either by the centre system or roadside
equipment at fixed interval or as event arises. it shall also be possible for the
system operator to initiate the test of roadside equipment and confinm the normal
aperation.

Data communicatian with roadside equipment

The systerm shall communicate with the roadside eguipment t
cable network wsing TCPIP based data communication
communication system shall have redundant dual ring configur

interruption of the communication in ong ring shall not cause 1h-&
the communication link. e

Dalabase Management o

The server shall store 81l events within a system in an industry-s
database. The systerm shall have one ceniralized datebase for all the subsys
of the complete traffic managerment system.

Type and quantity of data to be stored in the database shall be configurable and
the system shall have sufficient capacity to store the data for at least ten (10) years
of operation

Each data and event shall be stored with necessary data timestamgp to enable the
search and retrieval of the data based on the time of occurence.
Al least the following data and evenis shall be stored:

* Login and logout of operators on to the system.

« Al systemn refated events like changes to the system configuration, shutting
down and starting of all software sarvices and applications, failure of hardware
or saftware componants.

+ [Dala collacted from automalic vehicle counter-cum-classifier, and
metaaralagical sensors.

+ |ncadances collected throwgh VIDS
* Messages and information displayed on the variable message sign.

= Change of equipment operating mode (switching between automatis, manual
and local mode of operation) and parameters.

| #|| e e
[\/i /'« Emergency call statistics R :,E ! -";'_.7.";;.“
1‘._,.-—' = Skt éﬁ g ™, -"I__:'..
" Ak ey
}/—, i lfl:,l'::':lr £ :l_l:r.l'ﬂl it ": 'II
— i |
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« Al matfunctions and failures of the automatic vehicle arteral
CCTV camearas, VIDS, meteorological sensors, emerg
message sign, layer 2 swilch, layer 3 switch and me

» Loss of mmmmil:atiun lirk

battery, it any.

« Al glarm events triggered by weather conditions, traffic flow parameter and
automatic traffic counter-cum-classifier.

» Operator's responses to alarm events.

5) \/oice communication

The system shall be provided with a voice communication function with emergeanc
call box, mobile phone and fixed hne tabaphone

The detalls of the communication with ECB shall be as defined |
emergancy call box of this Employer’s Requirements.

The mobile workstation shall be provided for the mmmurﬂua’ciuﬁ
and fixed line talephone.

6) Network management and control ' * "1 I' "

The network management function shall be provided to the syslen).
shall continuously monitor the conditions of layer 2 switch and layer >
simple network management protocol In case a malfunction occurs, et
management systerm shall issue an alarm to the nelwork management wkﬂahnn

7} Dissemination of information through variable message sign and Interned

Varigble message sign shall be instabed at the locations along MHTL as indicated
on the drawing. The road, traffic and weather condition information gathered and
pracassed in the command control cenire will be provided in text or graphic to the
road users through variable message sign and Internat. The information shall be
concise and easy to understand. The struclure of the message shall be
standardized based on the pre-defined nomenclature.

Internel server shall be nstalled to provide road, traffic and weather condition
information and other information related to the operation of MTHL through
intermet. Firewall shall be provided to protect the Intemet server agalnst the
possibla attack.

Dadicated Mobile based Applications for Android and [0S shali be developsd and
made available having varicus user levels such as System administrator, system
user, road user, elc.

B Human-machine interface

\ Three kinds of display devices shall be provided as human-machine intarface,
({ B video wall, CCTV display monitor and workstation display monitor. The GCTV
- ' display monitor shall have muliple screen display function in which display area

fjﬁf- ) will be divided into smaller screen areas and each of them can display Imasefrfpm ﬁ//
Trafic Managemeni Sysiem R {T
|| 011 %68 120221 \§ *f" ——
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9)

10}

11)

12)

the different sources. Video wall shall be capable of di
COTV systermn and any workstation.

aying W fron

—

Automated fraffic monioring and alarm

Y Fuej.'zﬁu_

The traffic management system shall have the functiona data from
sub-systems, create alarms to the operalor based on data and
recommend actions. Operators shall be able to configu nctionality based

on their trafiic managemant axperience over time.

If an incident is detected by VIDS system or adverse weather condition is detected
by the metecrological observation system, thase systems shall send an alarm (o
the VM3 system. YIS system shall then create a waming message Inl:llcﬂtlng I:hﬁ
Incation, type of incident and action to be taken. The message thus {:re -

If an abnormal traffic flow parameter is observed &t a Iam:g;aia&tmn m ‘@‘ :

automatic traffic countar-cum-classifier, an alanm shall be issu ‘ann:i 'I:ﬁ‘EFh

i/

the ITS workstation for operator's attenlion and appropriate ac:tm“"" et =N
’ Lmnt i)

Fystem clock

The traffic management system shall have a real-fime clock Server tha

used for the tming of moniloring, data transfer, device contral, reporis, and
printauts. The clock server shall have an aulomatic adjustment function using GPS
and the clock shall remain accurate within one second all the time. The real-time
clock shall have an intarnal battery and shall maintain the correct limea for at least
48 hours. Al sub-systems, equipment and devices comprising the system shall
synchronize with the real-tima clack,

Dperaticn log

All operations by the system operator through the workstation including login and
logout shall be recorded as operation log with the operator's ID and time. Al
malfunctions of the equipment comprising the systam shall be recorded with time
of occurrence, time of recovery and type of emor,

Fault managament

The ftrafiic management system shall have a fault managemen! system that
records and manages all faults and errors (hereafter referred fo ‘issues’) reported
by the sub-systems. Each issue shall be associated with all sub-systems including
but not imited to ECB, melecrological station, ATCC, VMS, CCTV, network,
workstation, system server, fime server, Internet server, detabase, video wall and
oparating system. The system shall be flexible enough to add more sub-system

| names. Each entry in the fault management system shall also have a status: new,

attended, awaiting pars, temporary fixed and recovered, and l:l::rresi.rnnﬁm;

(ﬂ Q%j sewerity level: critical, high, medium and low. B,
s, ; ;i:q ?"‘ kL TEA
for of 5 W L1
Hiey ,_._-_,r_,"'-'.'é; 4
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The lagin to the fault monitoring system shall be integrated with TFGEem Iokin.
A new issue shall be automatically assigned “New” slatus and an alasm -

automatically issued lo the maintenance staff, The Eﬁw -
timestamp of the status change and severity chanpe.

The system shall be able to provide a snapshot of all rﬂlﬂ&;:llued iS5USS
any given tima. The system shall also produce a mo I550Ues

identified during the manth, ime taken io fix, time taken to close. The system shall
also be able to produce fault repors categorised based on the associated sub-
syslem

13} Report Production

The systam shall edit the data and produce the various kings of ra;:mf,
herain. The types of report shall include but not be limited to the fanm-.u“

= Emergency call statistics

= Variable message sign operation
=  Eguipment malfunction and recovery
» Fault resolution statistics

All report shall be automatically produced according to the schedule and stored in
the storage device as the print-out images. For the reporl perodically produced, a
utility program shall be provided to set or cancel the avtomatic print-out on the
printer for each report.

2.3  Workstations
231 Type and function

The traffic management system shall consist of servers and several workstations as
specified harein, Each workstation shall have its own funcbons and perform the tasks
assigned to it under normal conditions. In the event of unavailability of a workstation
due o malfunction or maintanance, howaver, it shall be possible to use any other
workstations as substitution to perform the same functions. Accass privilege control
shall be applied in the sams manner when the workstation is being replaced.

The assignment of the functions to each workstation shall be as shown below.

Warkstation Main funchions
| 1. | ECB workstation Reception of incoming emergency calls
ek |2 | CCTV switcher Observation of trafflc condition and cperation of
% CCTY camera
3 3. | VIDS Warkstation To Monitor and respond fo al the incidences /|-
“Trafic Managameant System

T ﬁrﬁ’&
||:..___I . '7%5..

\ « Traffic fiow parameters ._\ N e '
L ey e #
e * |ncident Reports "Nl f
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¥ - Weather conditions N s
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4, | ITS workstation Monitoring and contral of phe receptfNae - 9|
processing of rafiic and me :
T s
Input and editing of incids 2500
5. | VMS workstation Creation and editing of m yed
Control and monitoring offvan age sign
6. | Mobile radio Communication with mobile and fixed line
worksiation telephones
7. | Metwork management | Monitoring and management of the network
workstation
14) Emergency call box workstation

15)

18)

17}

-'q,"lﬁ“,. .y
The emergency call workstathon shall be provided to receive ﬁql&#ﬂ‘ﬂ 3
call box installed along the MTHL. Location of the emergengk#all o
emergancy call shall be automatically idertified and displ
shall be possible 1o transfer the received call to other el army _
telephone. All calls shall be automatically logged and reﬁﬁ'm

CCTV workstation

CCTV workstation shall be used to salect and cantrol thé- ;
manage the recorded video. A camera controller keyboard with ajnyﬁh shall he
provided o the workstation.

WID%E Waorkstation

VIDS workstation shall be wsed to monitor all incidences as raponed by the VIDS
roadside egquipment, The incidences shall include, but not limiled 1o wrong
direction vehicle, fallen object, accident, foq, fire, etc. It shall be possible ta
acknowledage the incidences and also the résponsa shall be initiated on the VDS
workstation,

ITS workstation

The ITS workstation will be used to monitor and process traffic flow data and
weather condition data. In addition, the 1TS workstation shall be provided with the
event infarmation management function, Information of the event that could affect
the traffic on tha MTHL will be input through the ITS workstation. The input and
editing of event information shall be possible through the selection of the pre-
defined event list together with lacation and duration information lo achieve
uniformity in the svent data management as much as possible.

Event infarmation shall include but not limited to the start and end date and time
of planned events, along with the location in kilometre post, direction of travel and
number of lanes affected, event calegory and description of event. The end date
and tima shall not be mandatory to enter information about unplanned events with
uncartain duration.

18) WMS workstation .J%;;:tfi_'-’-_'x'_'_'_f‘.:: .':“w i
/{:f'j @é’j"‘f“-‘_'
o J,:'-' T
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233

9

detailed requiremeants for the VIMS workstation is desq

5

variable message sign system,

=}00

18} Mobile phone workstation ,
The mobile workstation shall have the folowing I‘umﬂm&%’nﬂig_%

* Phone book to register, edit and delete mabile and fixed lna lelaphone
numbers of maintenance organization, maintenance staff, vehicle towing
service, ambulance, traffic police and othear frequantly contacted agencies.

+ Display of the calling or called party on the monitor display.

» Call history of both outgelng and incoming calls.

200 Mebwork management workstation

MNatwork management workstation shall be provided to
vittual LAN (VLAN). The configuration data shall be st

The fallowing monitoring function shall be provided:
« Oparational status of L2-8W, L3-SW and line

date and device.
Access control and operation

It shall be possible for any combination of functions to be mada available to any level
of staff and this combinaticn can be readily changed by keyboard inpul lo the
workstation by the persons having the highest access level, Passwords for each lavel
shall be considered as operating paramaters of the system and shall be defined in the
server system as part of the system parameter. It shall not be necessary (o differentiate
betwesn display and print of a particular function for the purposes of access control 1o
that function

The various functions available from the workstations shall be selected from menu type
dispiays through wse of cursor controls, programmable function keys, mouse or similar
pointing device as per the approval of the Engineer.

Where a function contains toa much data for display on & single screen, it shall be
possible to use cursor and page control keys to scroll, both verically and horzontally,
the display until the desired data is shown.

Storage device function

ANl operational data of roadside equipment Including failure log information shall be
stored in the storage device connected 1o the command centrol centre server. Reputed
and widely used relational detabase shall be adopted for the storage of the data.
Custom made database management system shall not be accepled. The data sha

l"". !

Traffiz Mansgermant System
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easily searchable with a combination of keys that shall include day, time and item
(name of roadsids equipment, numbers of roadside equipment or kila post)

The disk capacity of the slorage device shall be calculated considering the need Lo
store the operating system, the application software, other software packages
nacessary for operation of the system and the data generated by the system fo meet
the reguirements of these Employer's Requirements and to adhere to the
manufacturer's recommendations on usable disk capacity for Eﬂicuaht runnmg af

programs.,

In the calculation of the disk capacity, it shall be assumed that all data generated by
the system shall ba kept for 10 years in the disk connected win s

The Coniractor shall indicate in the Technical Proposal of
with which the hard disk capacity Is chosen.

24 Internel server system

Internet server system consisting of an Internet server. a firg
semver shall be provided. The basic information to be prov
through Internet shall include but not limited ta the following:

« Event and incident on the MTHL such as accident, construction work, lane contral,
closure, inclement weather and other events that hamper the normal operation of
tha MTHL.

+ \ideo stream from the selected CCTY camera.

Two types of Internat site shall be prepared, one for access f!'n;:-m
and another for access by mobile phone. The site for personal
the event and incident information in a graphic manner indicating the
on the schematic map of the MTHL while the site for mobile phong’s e 3
informaticn in text and simplified graphics. 4 31 mﬁ@‘?.ﬁ# .
Vidao image taken by tha CCTV camera will be converted to ""‘-.;":"" o
of the resolution suitable for the distribution through Intermet. The user s
of the camera symbols indicating the location of camara along the MTHL shl:lwn on l‘hEl
display monitor and the video fead taken at the site will be shown.

25 Video wall

A video wall shall be provided to the command contral cenire. The video wall shall be
capable of showing two types of images, schamatic map of MTHL and video feed from
CCTV & VIDS cameras.

The schematic map of the MTHL screen shall show various kinds of static and dynamic
information of the MTHL including the location of roadside equipment and its status far
the system oparator to understand the current condition and to take necassary action.
Video feed from the CCTV & VIDS cameras shall also be shown on the video wall.

2681 Video wall layout

A total of 15 units of moniter arranged in three (3) rows and five (5) columns shall ;:é," f _
provided as video wall. The size of each display shall be 55 Inch or larger. The di Bl

ed to the road users
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independantly. Malfunclion of a monitor unit shall not preve

monitar units and other part of CCTV camera system.

Video wall shall be mounted on the seif-standing structure and video manitors shall be
surraunded by & panel paint in mat black of suitable dimensions around them for better
view of screen. A digital clock showing date and time provided by the tme server shal
be placed at the suitable location of panel.

25.2 Display ltems

The video wall shall be capable of displaying the following image and data:

Item

Contents

Route map

Schematic map of MTHL, interchanges and access roads

Name of interchange, Kilo-pest, Jurisdiction of fire departiment
and polica

Equipment location
and status

Location of variable message sj
(massage f no message and na
Location of CCTY camera
Locatlon of VIDS cameras
ATE{] location details

Lacathon of emergency call box g
b0

Road, raffic and
weather condition

Service level at the location of traffic ﬁnunta' classifier

Incident {accident, congestion, stalled vehicle, fallen object,
construction work)

Weather condiion (rain, wind wvelocity, wind direction,
precipitation, visibility)

Regulation (lane closure, section closure, speed lmit)

CCTY video fead

Video fesd from the CCTY camera selectad
Vidao faad from the VIDS selected

Winrkstation monitar
display

Monitor display of workstation selected

Current system date and time

\ (jfj/% Drate and hni“}

It shall be possible to selectively show the static and dynamic information on the video
wall for easy understanding of the condition.

2.6 Console desk and chair

Treffic Maragement Systam
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The Contractor ¢hall provide the console and the chairs. THe Qumbe TS0 DE
provided shall be twa (2) units more than the number of the urqt@ﬂﬁ'ma console
desk shall be of ergonomic design and neatly accommaodaie the ETTE anc
cables connected to it to provide efficient and pleasant working 'E!I‘l1.l'|l'1:rl'lr'l‘bﬂi'll Itis befi
to the Contraclor's design to use one large size console that accommodates all
waorkstations in the operations raom or muliiple consoles; each of them accommodstas
one or more workstations. All cablas shall be connected to the workstation through the
bottom of the console and shall not be expesed.

The Coniractor shall propose the schematic drawing of the console in his propesal.
Work at command control centre

Layout

The Contractor shall design the layout of the operations room and server room in the
command confrol centre. The operations room is the room whera video wall, CCTV

equipment and other davicas will be installad

The layout shall be designed taking into consideration the fu
waorkstations to be placed in the room, the role of the staff afgla

visitors and other factors fo establish a functional operations
The layout shall be approved by the Engineer.

The Contractor shall submit the layout plan of the operation roegié
reference,

Interior and wirlng works.

The command control cenfre bulldings will be constructed by the contractor. The
design of the building is as shown in the Drawings. It shall be noted that the drawings
included in the Tender Documents show the latest design of the building available at
the fime of tender documents preparation and the actual construction may differ from
the design which shall be preapproved by the Engineer.

The cperations room and server room at the command control centre will ba handed
aver 1o the ITS team without interior works such as ceiling, lighting and flooring. The
sir-conditioning system will be provided by the contractor. The Confractor shall
examine the building design and complete interior works based on his own design and
requirements of the equipment to be placed there. Raised fioor shall be provided to
the whole or part of the rooms for under-floar cabling. All LAN cable and power cable
zhall be connected to the equipment through the bottom of the equipment. No cable
shall ba exposed.

The Contractor shall design and construct the panel around the video wall and support
for them

All interior work designs shall be subject to the prier approval by the Engineer.
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Traffic management system server Y 508
The traffic management system server system shall -
configuration of servers is nol required. 03

The server and workstation computer hardware shall be S@ndard Trodets—

manufactured by organizations of international repute. Custom built or non-standard
aquipment shall not be accaplable.

The computer hardware including printers and display terminals shall be readily
available in Mumbai, India. Full maintenance support services and raady availability of
consumables, spare parts or replacement units shall also be assured from a third party,
based in India: who is not connected with the Contractor and his agent

to the approval by tha Engineer.

Description Specifications
Chassis 2 U Rack Mountable
CPU Four numbers of latest generation
processor 2.2 GHz, 19.25 ME Ca
Meamaory 256 GB RAM using 32GE Module scalalmese] i s
up to 1.5TB, using DDR4 2686MHz DIMM (RO
memaory modules.
HDD Bays 4* 1.6 TB S50 with each S50 having minimum
endurance of 3 DFWD
Cptical drive Bay One optical drive DVD-RW
Controller Sarver should have RAID controller with 4GB battary
backed write cache (on-board or in a PCI Express
slot)
Metworking Server should support natworking cards with betow
fealures:
1Gb 2-port network adaptor supporting advancad
features
10Gh Z-pord with dual SFF+
HBA Dual 16GE single port PCle Fibre Channel Host Bus
Adaplar with Optical Module
PCI Slots Minimum & PCla Gen 3.0 x4 Slots
'\ Power Supply Redundant 1500 Platinum hot plug power supply
‘|| Famns Redundant hol-plug system fans L
| Display Controller Should support VGA i e aiin
LL| s “"-.-:5_-.".
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by using

capability. Remote managsememn

AP and Web based GUI

Standard B4Bit Operating System

Warranty 5 year on sile OEM Warranty with 2447 supparnt and
Next Business Day (NBD} resolution
Dperating System Raquire this server with Two x M3 Windows 2012

282 Time server
A time server shall be provided to the command control centre sysfes

all servers and workstations operating in the traffic manageme
standard time obtained from GPS (global positicning system) satg)

Time server shall communicate with the servers and workstatiorig #h
Time Protocol (NTP) to adjust the real-time clock of servers andy
servers and workstations shall be provided with simple network time M
or network fime protocol (NTP) software running under 3 varnant
Windows operation syslams.

A GPS antenna shall be provided together with the time server to receive the GPS
satellite signal. The antenna shall be installed at the proper location of good reception
gt the traffic management Centre building.

L C1L01S

o PO
"":." !:-:"!F- = N
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The time server shall be provided with a built-in crystal escillator 1o maintain the
accurate tme when time information is not available from GPS salalltes for the
minimuem duration of 24 hours.

Mo. | Descriptions Remarks
; ot -0, d=
1. | Bullthn crystal accuracy Average weekly deviation +- 0.7 sacon
at 25°C
Correction accuracy +/- 1 ms or less
Time aerror Less than 1 ms
4 Leap second Supported
: | Yaar, month. day, hour, minule, second and
5. | Information from GPS satellite leap ety
: Ti chronizalion stabus
& | indicater ime synchrondzall
. Y Error
. (.w ||l 7. | Network protocol IPvdl and PG
p- % 8. | Input sensitivity 15 dBi to 30 dBi 5

Traffic Managemenl Syséerm
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8. | Network protocol supported | Sery (e i 'WW
10. | Time information protocs! mﬂﬂ; NS ﬁmwmm-r'
11. | Parametar setting Through frant panel and \Web browser
kain unit
Mo. | Descriptions Remarks
1. | Raled voliage 90-250 \VFAC
2. | Rated frequency S50/60 Hz
3. | Rated current 128 or less
4. | Power consumpfion 10 Wor less
5. | Operating temperalure 0°C ta 40°C
6. | Operating humidity 20 to 80 % non-condegh
7. | Installation Rack mount
8 | EmI WCCI-A compliant
P& antarmna
Mo. | Descriptions Remarks
1. | Rated voltage 30140 VAC
i Operating temparature -30°C to 85°C (antenna)
: -10°C o 65°C (coaxial cable)
3. | Operating humidity 85 % or lass non-condensing
4 | Water proof IPX6

283 Internet server

Description Specifications
Chassis 2 U Rack Mountable
CPU Four numbers of latest generation Intel Xeon 14-Core
processor 2.2 GHz, 19.25 MB Cache, 105W
= | Memory 256 GB RAM using 32GE Module scalable 1o at least

up ta 1.6TB, using DDR4 2666MHz DIMM (ROIMM)
memary modules.

(jli«f ’%3 | HDD Bays 4* 1.6 TB 58D with each S50 having minimum “,,.. o 1,

.h;"' It
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Description Specifications YA vy
endurance of 3 DEAD B EN L

Oiptical drive Bay One optical drive|DVEAVE @

Controller Server should have RAID contrallar
biacked write cache (on-board or in @ PCI Express
alof]

Matwarking Server should support networking cards with below
features:
1Gb 2-port network adaptor supporting advanced
featuras
10Gb 2-port with dual SFP+ ¢ SUBREQS

HaA Dual 1668 single port PCle Fibred
Adapter with Optical Modute

PCI Siots Minimum 6 PCle Gen 3.0 x4 Sidtss {

Power Supply Redundant 1500W Platinum hotiplyd dower

Fans Redundant hot-plug system fans \, 3

Display Controfler Should support VGA -..,E gy

ranagement and

The server should be provided along with the o

kMaintenanca band remote managemeant and maintenance
capability. Remate management should be possible
by using
APl and Web based GLUI

Warranty 5year on site OEM Warmranty with 24X7 support and
Mext Business Day (NBD0) resolution

Oparating System Require this server with Twa x MS Windows 2012
Standard 64Bit Operating System

Workstation

The Contractar shall provide the workstations as listed hereunder. The workstations
shall be the same model and shall have the same configuration.

The specifications in this seclion are provided as reference. The workstations to be
provided by the Contractor shall materially comply with these specifications and shall
be subject to the appraval by the Engineer.

| Description Specifications
| [cPu Intel Core i5- 6500 Processor (Quad Core 6 MEB Cache, L
- W T
upto 3.60 Ghz wiTurba Boost ) or befter AR T
f.":_‘ '.:ZJI.:..:I.' |'I b
Traffie Managemeant System F"_|' 20 J;;:'r. gk
IMP/1100 1 EG 1 202 K K\\ EBRDA
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Chipset Intel Original @170 PCH-H vPro or b&tﬁr m_nl_
Memory 08 GB (1 X & GE) DDR4 Synchronous namémﬁﬁgﬂé\ ‘wﬁﬁiﬂ“
Access Memory
Hard Disk Drive | 1TB 7.2K SATA 6Gbis 2 Sinch 03I
Display 18.Sinch/ EPEAT Silverfenargy star/ 13
resolution/LED Backlitpower consumplion 15W/
Video Card Intel vPro Technology/ Discrete Graphics Supported
Keyboard 104 Keys
Mouse Optical with USE intertace
Sound Card DTS Studio Sound /,jfﬁi“l@t
Ports Sarial Connector/R.J-45 Network Connacior/

Parts with Wake from S4/S5 featura/Line-In uﬁﬁa, i
Connectar/PS/2 Mouse ConnectoriLine- E:Imﬁcinr fu
powered audio devices/{4) USB - L L # A

3.0 Poris™VGA Moniter Cennector!(2) DisplayPer
Conneclors/PS/2 Keyboard ConnectorfHard
Light/5.25-inch Half-Hsight Orive Bay (behind =5 e
bezeljiMicraphone/Headphone Cannector/USE 2. i:r Fuﬂ-

m"”.}v‘

L e Charging ;
ﬁ (powered) Port (black/Headphone Connector
=== | Cabinet Tower architecture
Optical Driva 9.5mm Slirm Desktop Super-Multi DVORW Drive
Graphic Card Should have 0268 dedicaled Graphic Card
Networking faglity | Intel 1218LM Gigabit Netwark Conneclion LOM (standard)
Operaiing System | Windows 10 Pro 64Bit preloaded with the media and
& Offica S decumentation and Cartificate of authenticity. Latest
MS Offica Pro License
Power High Efficiency Enargy Power SupplyEnergy Star Certified!
Managemeant EPEAT Gald
Workstation should have 05 years 24 houre a day, seven
Viiarranty days a week for assistance on resalving issues. Hardware
ansite response within four hours if needed
Software reguire Worksiation should have 05 years Tatal security Anti-virus
: A, Server Access Workstation should be provided with Windows 2012
it .= |CALS standard server device CALS
C. ts | | #_I; o 9r?-‘."a_ i
< (s
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2858 Operations laser printer (colour)

The operations prnters shall be a high-speed AJAL size
printers shall be connected ta the LAN of the Iraffic mnmamﬁﬁm

000954

B - 9

cotour laser printer, Fhe

Technical Specifications:
Ma. | Descriptions Remarks
1 | MakeModel HP Colour Lasaerlet M751n or eguivalent
to 40 lour, black, A4
2 Printing speed R P )

Up to 40 ppm {colour, black, A3)

3 Firsi page oul

Mot more than 7 second (black,

4 Print resolution

Up to 1200 x 1200 dpi (bla *:ﬁ <= Ii#_-f
Up ta 1200 x 1200 dpi { .,p:}f =l

5 | Monthly duty cycle

Up to 150,000 pages (Ad) . [

|8 | Print language PCL6, PCLE
To? Faper trays 2 (standard) .\:f"k"‘ B
e K = 1 x
a9 Media size A3 T Ad . iﬂ,% wﬁ
i Duplex {both sides) printing | Manual . 24
A 7 lad | connectivity Hi-speed USB 2.0, mugmt:Faa: Elhernel
F_11 | Network Built-ibn Ethemet

12 | Power consumplion

B70 watts (max. printing), 850 watts (lypical
prirting), 48 walts {ready), 0.6 watis (sleep)

13 | Operating temperature

10 =30 °C

2.86 Operations laser printer (black and white)

The operations printar shall be a high-speed A3IA4 size black and white laser prinier.
The operations printers shall be connected to the LAN of the traffic managemeril

. ﬁl-l*i-*...%_%

Bystem.
Technical Specifications:

No. | Descriptions Remarks

1 akeModel HP LaserJet MBOE or equivalent

2 Printing speed Uip to 55 ppm

3 Firs! page out As fast as 8.5 second

4 | Print resolution Up te 1200 x 1200 dpi .f.

ﬁ’ﬂ
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Mo. | Descriptions Remarks — T ,I, : I ’
5 | Monthly duty cycle Upto 300,000 phges s e lisue
6 | Print language PCLE.PCLS ooy e S
7 | Papar trays 3 {standard) 3 J
& | Media size A3 A4
9 | Duplex (both sides) printing Automatic
10 | Connectivity Hi-Speed USB 2,0 pont
1 Gigabit Ethermel
11 | Power consumption 1000 watts (printing), 38 watts (ready),
6.5walts (sleap)
12 | Operating temperature 10-32°C

Storage Device

he storage device shall be & microprocessor based system
=Hircuit boards supphed by manufacturers of international repute. O
ndard equipment shall not be acceptable to the Employer.

The technical specifications mentioned hereunder are minimum reql.l gl -
Contractor shall not deviate materially from the specifications spacified and shall nhtaln
the approval from the Engineer.

SN Specification

T 1 | Unified Storage Solution should be IP BasediSCSIFCIFCOE/NFSICIFS
as per the application requirement

2 Contrallers shall be active-active so that a single logical unit can be
shared across all affered Severs. The storage should have no single
point of failure on

companents like controllers, disks, cache memary, 110 Porls, Power
supply, Fan, etc.

3 Storage solution should comprise of Active-Active |oad Balancing
Storage Controllers with 64GE Cache from day one. If cache is pravided
In additional hardware for the storage solution, then cache must be over
and above 64 GB. The storage solution should be scalable up to 256GB
Cache.

4 The storage array mus! have complete cache protection mechanism
githar by de-staging data to disk or providing completz cache dala iy

1 i . !ll
'If]rﬁb--”' 3 t’* protection with

Trafiz Manage
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Emplover's Requirements - Section ¥, Ousing Specifications — Part-2 Inmmmumﬁmmﬁim - q
ERG24
sIN Specification 2033
battery backup for minimum 48 hours J

5 Storage Capacity: Two storage pools, one with 30 TB (in RAID 5
Configuration) applications using SAS-350 Disks and another pool of
minimum 15078 for backup using NL-SAS/SATA Disk. Bidder is free 1o
affer mare capacity as per his solution requirement

6 Digks should be of 800 GB/ 900 GBI 1 TE or more 12 Gbps S50 drives

T Storage should support 2ll industry standard RAID type like RAID O, 1,
10,56 & 50

8 The proposed Storage should support 6/12 Gops Drives. it should
support 580D, SAS & NL-SAS all type of Drives.

2] The overall storage solution should scalable up
usable disk space Storage without addition of cayf

10 The offered Storage solution hall be supplied
10G IP Ports! 16 Gbps FC ports (Depanding
planned) and 4 Nos of 1GE iSCSI ports.

11 | Modular design to support controliers and disk |
12 | Bhould be Rack Mountable i
SR

13 The contrallers | Storage nodes shoukd be upgradable withes
disrupfions / downtime

14 Licensas for the storage managament software should include disc
capacity/count of the complste solution and any additional disks to be
plugged in the future, up to max capacity of the existing controlier/units.

16 Should be ghie to manage from Web and Command Line console for
enfire storage system.

16 Dual SAN Switch with desired no of ports activated as per the server
count

288 Video wall

The specifications in this section are provided as reference. The video wall to ba
provided by the Contractor shall materially comply with these specifications and shall
be subject to the approval by the Enginesr

Mo. | Descriptions Remarks
| = Chsplay panal S-IPE
, Luld |2 Display size 55 inch T
'qﬁ‘;’; {g 3 Number of pixels 1920 x 1080 (full HD) Vs fr p". . :
fl.: h e J,I’ 7 {...ﬁ" :
Y S|
Traff D A b
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4. Contrast ratio (typical) 1200:1 or higher
B, Brightress (typical) 400 nd!m“m Br
E | Viewing angle 178° vertical, 1?3‘@-;'—@3 '
7 Bezel-to-bezel width 4.0 mim or less
8 Input terminal Display port, OVI-D, ar HMDI
) | Pawer consumption 140W
10 Operating temparature 5—40°C
" Relative humidity 20-80%
12 Reliability and MTTR: 1.0 hour
malntainability

29 Software

GEeneral

Contractor shall provide a sat of software to operate on the se
“‘\ dslda equipment, 2nd othar components and devices to be |

g A ract, The software shall function as a system Lo provide end
| Coptract

om the exiting software, or the new sofiware to be developed for )
=== copyright of the software specifically developed for the project shall re
Conlractor.

The set of the sofiware to be provided shall consist of those provided by third party
and those specifically developed for the project. All third-party scftware shall be legally
licensed and there shall be no restriction on the use in the trafic management system.
They shall be registared under the name of Emplayer and any supports and services
provided by the software developer including update and revision shall be available to

the Employer.

The saoftware to be specifically developed for the Project shall be fully tested and shall
be free from bugs. The Contractor shall state in the Technical Proposal of the Tender
the softwars quality assurance program that he intends to adop! in davelopment and
implemantation of the software,

The programming of the applications shall be arranged in such a way that maximum
fiexibility is afforded by the design to allow the Employer to implement modifications or
additional equipment which may become avasilable or desirable during the working life
of the system. Comprehensive documentation of the software and source codes shall
be provided under the Contract to allow such changes to be implemented by the
Employer without recourse to the Contractor.

|l The Employer may wish to implement additional software packages to run concurmently
% | with the software provided under the Contract. These packages may Include but will- - -
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not be limited to the following:

21) Programs allowing the traffic management system fo auim?_&ﬂin?ﬂﬁ.ﬂahma_—'

such as toll management system interfaced to the data network and Invedving bi-
directional transhar of filas.

22) Analytical and statistical program to process the data collected by the systam.
23) Software thal offers new service to the road users through Intemet.

24) Utility and security software that detects any suspicious or erroneous operation of
the system.

The Contractor shall propose in the Technical Proposal of the Tender the feasibility and
ease with which such appications rmght be implemented using the traffic rnanage:mnt

computer to allow such appi]:ratlnns to ba implemented,
Third party software

The third party soltware to be provided shall include bul not be linf
| Server operating system

5) Storage device operating system
27} Client operating system

28) Database management softwara
28 Firenwall and antivinus program
30) Network Management Software

All third-party programs to ba provided shall be the software widely used and suitable
for the application of traffic management system in terms of functions, capacity, speed,
interface with other software, maintenanca and user friendliness. The Contractor shall
state in the Technical Propasal of the Tender, the third-party software that he proposes.
If the Contracior proposes the thisd-party program that is of limited use, he shall explain
the reason for using it in the Technical Proposal of the Tender.

If the third-party software is provided in CD or DVD, the original CD or DVD shall be
submitted at part of documentation. The requisement |s not applicable to the software
prainstalled in the server or workstation.

Traffic management system software

The Contractor shall develop new software or modify the axisting software to pravide

the traffic management system functions specified hergin and elsewhere in the
confract documents.

The software to be provided as traffic management system software shall include but

! not be limited to the following:
' 31) Command control centre software

Traffic Managsmant Systam
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32) Utility software Tﬁ'ﬁj ¥ 'j‘l -

33) Maintenance activity tracking and logging software W03
The actual configuration of software modules may not be HLEE?EETTI V as listed above;
but it shall fellow the requirements in the Employer's Requirements.

All software shall be of modular construction and the interaction between the modules
shall be kept minimum, They shall be designed to operate continuously, and no
periodical maintenance of the software shall be required.

All the display on the display monitar and printed report shall be in English,

The utility software shall include but not be limited to the system backup angss
database backup and restoration, and sccess control and operation/de
Usage of the server and workstations shall be controlled by log rnfu - '- --
differant levels of access control shall be provided to restrict the use .-.-'- [
by unautharized persons. All operations shall ba recorded as a k}gw w1t
identification number.

The software that Interacts with the system operator shall be providedwith gl
functions and access control funciions. They shall be designed in suchal sl

| software shall be tested under the different conditions and cases including incorrect
tion by the system operator and eroneous data to verify the sturdiness. of the
saftwara. The saftware testing shall also inciude appropriate load and stress testing.

Dutline of softwars

The Contractor shall describe in his Technical Proposal application software o be
provided to the servers and workstation in the command control cenfre required
heraunder.

« Graphical presentation of module and components comprising application of
senvers and workstation,

« Data processing flow in the form of class diagram, use case diagram, sequence
diagram, or data flow diagram.

* Scale or size of the module and components, and programming languasge used

= Extent of the devaloprment required for the Project

Emergency Call Box System
Gaenaral

This specification covers emergency call box (ECB) system to be inslalled as one of
the sub-systems of the traffic managament system for MTHL. ECB system provides a
communication tool for the MTHL users in case of amergancy. Any call made from an
ECB shall be receivad in a centralized manner by the operalor at the ECB workstation

' . inthe command conirol centre. The system shall operate on a 24-hour a day ?-da'y' AT i
ﬂrﬁ“ % weak basis P I
Ill.l .-. 5 ._’,-‘: "
Jied 2
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ECE shall have a good sound guality under the noisy condition-cnthe
eonversation shall b possible at a noise level of 95 dB.

It shall be the responsibility of the Contractor to fumnish a
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hardware, software, and database, integrate all system mmpments ar-:l dediver 8
complete operational emergency call box system.

3.2 System configuration
The ECB system shall consist of the following components;

ECE shall be a hand-free type with a microphone, a speaker and atEiALL" m
incorporated in the cabinet. A dedicated workstation shall be provided aj the co

ECE at roadside;
Command control centre Server: ﬁu' nEQygys
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ECB workstation at command control centre; and, / =E?f,f‘c"ﬂﬁ T 'i;;‘
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Metwork eguipment. e "-':l: 'ﬁ'

ntrol centre for handiing all incoming calls. IP based netwaork eqijpmeantist
ovided to connect the ECB &l roadsida with the ECB workstation at covyiar
nira.

icated ECE operation console may be used in fieu of ECB workstation at the
mand control centre provided that the console provides the same functions as

requirad herain.

33 System functions

ECE workstation shall show the schematic map of MTHL with the location of ECE on
the: maniter display. The status of each ECEB shall be indicated in different colours. The
following ECB status shall ba indicated in different colowrs or flashing:
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34) Call reception function
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A call will be initiated by a road user by pressing the CALL button provided to the
front surface of the ECB. Tha call shall be transferred to the ECE workstation af
the command control centre theough the data communication network. Upon
recaption of a calling signal, ECB workstation shall issue an alarm on the maniior
display of the ECE warkstation. The monitor display shall show the schematic map
of the MTHL and the calling ECB shall be indicated by a flashing ECB symbol on
the map. At the same time, the videa wall shall show the incoming eall by flickering
the ECB symbal at the location of cafling ECB an the schematic map of the MTHL.
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