Annexure B

The minimum ﬁmctieﬁai and techmeal sgecificatmns for hardware to be used in Hybrld ETC'

‘A system at the plaza are specaﬁed in this section. The Concess;anaire shall ensure that the

; equzpmeﬁt prcsilded meets the bas;c funcmonai criteria as prescmbed in this section.

1.1. Queuning Area

111 MagneﬁcLoéps '
A Functzons

The magnetzc loops shall be used for two purposes

i.  Presence Loop — This is a single lcm y installed in fhe transaction area This shall be

7 trzgoered on the basw of ve hlcle dei@stlen ieadmg to a certain set of act1v1tles as

requlred

ii.  Exit Loop — This i s isa single Ioop installed at the end of transacﬁon used'to trlgger

the exit bamer once the transaction has been compl eted

B. Speciﬁcanons :
: The ioop detect@r umts/cards shali confc}r to the followmg mm:mum reqmrements

£ The unit sha_l,be easily removable and shall be ﬁttw with at ast two (2) loops per

: card. ‘

ii. The unit shall have a minimum of 4 separate adjustable sensitivity and frequencv :

levels

iii.  The unit shall have indicators for vehicle presence, loop on/off and failure.
1.1.2. Overhead Lane Status Sign (OHLS)

A. Function

The Over Head Lane Sign (OHLS) is located above the centre of the lane at the lane entfaﬁce.

The purpose of the OHLS is to indicate to the User whether the toll lane is open for the



processing of vehicle or closed. A red cross is used to signal that the lane is closed, whilst a

green arrow is used tefindicate that the lane is open to traffic.

Szgns must be suﬁ‘imemiy bright and directed to indicate to a motorist, ap;:sroachmg the toll

piaz& at a distance of 300 mon 2 brzght cioud ﬁ*ee day that the lane i is available for use. The

'CFHLS status shall also be visible uptoa per:pheral VleW (}f 45 degrees from the travei axis.

At any situation, both RED and GREEN part shall not glow SImultaneoueiy Under faﬂure

» conditions, onhf Red Cross shall be displayed untﬂ rectification.

B. Specifications

The following minimum speciﬁcatiéns shéll bé met: .

Description 4 Speci‘ﬁcatimti‘j - . ‘ | 1
Size T [300mm X300 mm
v .Display" (Cross) - Red LED :
| Display (Arrowj 2 GreenIFD |
LED ( ’ Smm in diémeter, 8000 mcd
Visibility Range - . . 300 m
-Enclosure , P65

20 Trans&ctign Area

1.2.1. ETC RFID Transceiver

Conce551ona1re is free to choose any brand of ETC RF ID transceiver as long as it satisfies the

functlonai requ;reme"lts prescrxbed by the Aathom} as below:

A. Functions

~ Each Hybrid ETC lane shall have one ETC RFID Trarnsceiver. The ETC RFID Transceiver
shall be mounted at least 5.5 meters above the finished }*qad level. The Concessionaire shall
provide cantilever pole (if required), bra;kets, fixtures and other accessories necessary for the

installation of the RFID Transceivers.




The operator shall design the installation method of ETC RFID Transceiver and decide the
height of the RFID Transceiver within the applicable laws and regulations. But in no case, the

clearance from the ground level shall be less than 5.5 meter.

B. Speciﬁcaﬁsns

_ Description . ~ Specification -
| RF/Radie: = . - = —j

(Brequency . IR ROV ' i

Ethernet/ Seraai eemmumeatlon (EIA standard RS 232 C/
RS 485)

Communications

1 W — transmitted & 4 W ElRP (Equwaient Isetroplcaﬂv |

RF Power maximum
o Radiated Power)

1 With the Transceiver mounted typically at a height of 6m

| Reading distance J o above the road surface the coverage of the amenna shall

not exceed a diameter of 3.6m

Antenna B ‘Clreularly/Lmear Polarlzed
EPC Gen 2, ISO 18000-6C and shall comply with the

- generai conformance requlrements of the standard

Protocol

| The Transcei hﬂ” hqve Lhi) mdzcators for sense;

' Visuél’diagnoé‘éies o : ‘transmit bault and Power whzch shall be: VlSlbie ciearly to |

:, i:he operator on ground whlie the svstem is operatmnai '

| Environmental: : V SR ,
, o .nght welght enclosure for the RFID Transoeaver and
Enclosure:
mreu]arly/hnearly polarlzed antenna
Environmental IP 65 or better for outdoor units ‘
Relative Humidity 95% Condensing
Operating Temperature -20°C to 55°C
Storage Temperature -40°C to 85°C

Operational Characteristics: ~

- | The Transceiver technology employed should ‘have the
Air Interface & Adaptive No;se capability to optimize read rates for the “vehicle
F eatures .| identification application and adapt to mstantaneeus noise

and interference level
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Application capability

1. Should have read rehabﬁm exceedmg 99.5% in the
distance range specified

2. Siagzss tic and Repe‘*tiﬁg Tools

‘The firmware should be aggradabie t{a Sﬁp?(}i‘ﬁ future

Upgradeaﬁility ‘.
‘ Qrotocois » , V
,, Reading of Tag & EP’C memory for a{ ieao Tags fpeﬂ
.| Transaction Capabil‘i'ty, : second for a moving vehicle with a speed limit of 40 ‘

kilometres/ hour. - , . i E

Dfi?er S‘thWare

fi’he transceiver driver.software shall be provided along

with the transceiver that will interface to the ETC client

thmugh socket mterface and handle the commumaatwn
’WIth ETC client. The packet structure shall be as ﬁoﬁﬁed ,
in the ETC client-transceiver interface. The drwer

'scﬁware shall 1mplement ﬁitermg using a range of EPC~

codes [Tag-TID code prov ided by set of bn: pattern masks

12.2. Traffic Light with mounting pole

A, ?ﬁﬁstioris ;

i Th@ Ir afﬁc nght (TL) shali be iocated in the toll ianes in aposmon wh@re it is readﬂy vmbie :

<-to users of: the toﬂ road usuaﬂy on tbe sxde of the fang beyend the toll boeth The trafﬁc isght i

shail c0n51st oftwo trafﬁc hofht heads mounted on a suitable pole An amber si gnal with arrow

is used to mdlcate that: the user should take suggested path Whllst the green sxgnai isused to

indicate that the user should proceed.-

Atany sém’aﬁon, both AMBER' and GREEN part shall not glow simultaneously. Under failure -

.. conditions, only Amber arrow shall be displayed until rectification.

B. Specifications

The following minimum specifications shall be met:

Description

S?%Ciﬁﬁaﬁdﬁ

Size

200 mm

M\E\&é}‘{\}\\{/%
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Display (Stop) -1 Amber LED

Display S Green LED

Visibility Rarlge | 20m (under Rormal visibility conditions)
’Eneﬁiesure SS: .
Protection - P 65 reted |

Electronic Enciosure -
.!AH electronic mterface and related perrpherai/controilers shall be enck)sed m an IP65‘

‘ eomphant cabmet

.~ The enclosure shall have a locking mechamsm with a unique key pr{)v:dmg accessto

 the eqmpment mslde

. Door monitoring: The cabinet door shall be monitored utilizing proximity switch. Door -
open / close events shall be recorded as mcxdents identified by time and lane. The

incidents shali be alsplayed on the plaza software subsvstem

. Cabling Layout A}I extert ai eam shall be prot eted aoams% ‘{he eifeets of hghtmng
~and sh%il comply Wrih all’ requirements for the control of mterferenee from ET\/H AH

data cables: Qhail he Sc“reer*eé arrd shail be p roperly Separat and shielded from all -

. Ventilation and Internal Teniperatﬁre‘ All equiprnent endorsed by the cabinet shall be

keptata temperature consistent with manufacturers reccmmendauons

. Finishing: The cabmet surfaces-shall be protected from the environment in which it is .
to be ‘used and adequate surface treatmems shall -be applied. Each cabinet shall be
painted and numbered in a manner consistent with the toll lanes and consistent with all

‘equipment related functions {e.g.vreporting to the plaza software s&bsvstem}

. Cable dressing: All cables (power & 51gnai) shall be proper}y routed and dressed w;th

suitable raxlmcs inside the enclosure and ties.

. Cable numbering: The signal & power cable terminations shall be identified by proper

numbering. In addition to the termination at the controller end, this numbering shall




also be maintained at locations where the cables are exposed (like manholes, junctions)
and at the peripheral end. Further, all the individual component boards shall be properly

identified by labeling.

1. Cable terminations: The sxgnai & power cable {fmm the peri herals) terminations shaii ,

be kept separated inside the cabmet The cabie routing inside the enclosures shall be'

done in a proper mannet, so %:hat the cable faults can be traced and fauity cables can bel

replaced easily and quickly.
1.2.4. Hybrid Lane Controller (HLC)

A Functions

The Hybrid Lane Controller is used to conitrol and momtor all the sub svstems and penpheraf
equipment and commumcaﬂen of the lane for user fee collection process ‘and vehicie passage. |

The HIC islocated in the booth or the tunnel It isan electronic encl@sure that houses the lane '

computer“ AVC cemputer peﬁpherai ceordmatlon c;rcuitry,, redundarﬁ power supply, lane
network switch and power protection %}locks It acquires the lane data and transmits to the Toll

Management Systeml(TMS} in real time.

L

The HLC shallb be connec tef‘ to the p‘ava via fibre optic cable, and shall be reqmred to transmlt

all transactions, incidents as well other cantmi mfermatzeﬁ 10 thﬁ TMS in real txme | ianes ’

shai% be connec‘ied tG ‘{he TMS server for-this test. ‘The LSDU shg L he aﬁ}ie to 'nommr acmvme%'

of each lane in feai fime. Yhe HL{,

o with at-east the fol

peripheral equlpmen:I -
i Feé Coiiecfo%‘ bisplay
ii. - User Faré Display
iii.  Overhead Lane Status Sign
iv. Automatic- Exit Barrier
v. AVC System including ioop
{fi.‘f ETC Eqmpment
vii.  Incident Capture Camera-

viii.  License Plate Image Capture Camera

H



The HLC shall be able to track and store in an accurate and fully auditable manner all lane and
AVC transactions in a manner as to ensure the system and data int_egrity is not compromised

in any way. A compr eﬂef}s ive test meﬁ‘i{}dﬁ{@gy shall be prg}viéeé for this activity.

; -The HLC shali be cagabie ef commumcatmg with the locai E’E‘C server Cemmumcanen shall

consist of data neceﬁsary to buzid 4 eom;}iete database in the local E i “server, from Which the

feqmred ﬁnancza} and operatmg feports and statistics can be Generated The local ETC server

shall also receive and log any reportable. mc1dents Gccurrmg in the lane, which shaﬁ be .

transmztted reai-time to the Incidents Computer {10) for action by the toll supervision staff In

terms of mCIdents real-time shaﬂ mean the time fmm the Gccurrence of the incident to the

storage of the incident and the subsequent display of the inci dent on the IC; shall not be greater

than 2 seconds.

Each Hybrld Lane Controiler electrical cemponent should be bulit ona smgie rack w1th 1ts own

electrical pmtections and automatic hises Each lane mhmm/ n:‘i ure. shall have mdmduaL

‘mdependent power sources, one from the UPS and aneiher dzrecﬁy from the plaza | power
source. All the cabinet power inputs in the plaza are connected fo an electrical svutsh to shut

down the power Qf all piaza 1anus for CMErgency purposes. Separate power supply (SMPS) ‘

. shaH be provided for AVC system and lane cemputer The AVC bomputer shall have additzonai :

;}ower back up (UPS) mSide the eiectmmc e osure t(} provide po ¢ b&Chup ] case of

rcemplete shutdown of the piaza power suppiy The UPS shall pmv}da the backup of at ieast 4'_'

“hour to the ind : ﬂde; t VQ puter and AVC Eane Comr}oneﬂtq
B S;ys.tem Cénﬁguraﬁen V
The system located at the toll booth shall consist of at least the following:

~i. Lane computer
ii. I'ndepehdent AVC computer
iii. Séparaie power supplies for lane and AVC computer
iv.  Power distribution panel with surge and lightening protection circuit
v.  Terminal blocks
Vi Relays_ o
vii.  Thermostat

. viii.  IP55 Electronic enclosure with high security locking mechanism.

~ C. Lane Computer




Lane Computer shall be mounted inside the electronic enclosure. It shall acquire all the data
from the lane penpherais and transmit them to the TMS in real time. The specification of lane
cempmﬁﬁr,si}aﬁ be upgraded as per the latest specifications/te: hﬁ@%{}gi@g available. A basic

specification is provided in the {able below,

Description. . - Sgiecifieati‘on e o = ]

- - in{iustriai Gz'ade Cabmet Computer
Motherboé;d‘ - Industnai Grade -

DD " ' Based on estimated s.torage reqmrement for 6 menths datz
RAM - 12 GB or latest as per requirement

Intel i3 or equivalent/higher

?rscessér;Speeé - | 2 Ghz or latest as per market -

1 ths X 2 Numbers On—bea.ré

PCI Slot

2 Nos. spare

or kauthorszed) 4

USB Port (F

Fréme gyabber card (if

v ! 1 with2 channéls capable of capturing frames at the same time
used  for capfiurmg | = : :

on both channel

images)

D. ‘fiﬁdepen‘@en‘t AVC Computer

Same as :Llane Cefig;g}ut;er’ ‘
E. 8- :Pc‘;rt ’POE Industrial grade mgged Switch with.2 Fibre Port”
- This devme shall have the capablhty to pmvzde adequate continuous power to each of thev

CCTV cameras and associated equipment (e.g. v1deo analytics module, PTZ mechanism) to

~meet the required performance, quality and reliability requirements.

a. ~ Switch shall have minimum 8§ nos. 10/100Base-T (with- minimum 6 PoE ports with
ﬁgower budget of 60W) ports and additional 2 numbers of SFP uplink ports loaded
* with MMF Modules.

b. 'Shall have be [P30 rated and shall work on up to 60°C {eénp in a:sea}ed e,ﬁclesure
» aﬁd should be DIN Rail mountable. 4

c. ’Swgtch shaﬂ be [EC 60068 2 6, EEC 60068- 2 2? IEC 6(}068 2-47 1EC 6(}068 2-
64, EEL 61000-4-5 and NEMA TS-2 compliant.

N
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F. 24 Port Switch with 4 Fibre Port -

a. Switch shall have minimum 24 nos. 10/100/1000 Base-T ports and additional 4
 nos. SFP uyhnk ports loadeﬁ W;th MMF moduies with dedicated stacking ports

b, fﬂSWltch shaﬂ have wire rate performance and 48 Gbps Of dedzcated stackmg
Bandw;dth : :

125, Automatic Vehzcie Cla551ﬁcatton (AVC) Sys?r@m

A Functiorzs

The AVC system shall beable to distinguish between pre-defined classes of vehicle. This
mformatloﬁ shall be transmi‘{ted te the iane computer, and szmultaneousiy to the LSDU (Lane
Status Dzspiay Unit) database system, on completion of AVC c}asmﬁcation The lane computer

will match this mfonnation Wlth the cla531ﬁcat10n entered by the Fee Collector (FC). If there

is a dlscrepancy between the two ciasmﬁcatlons the mmdent capture camera shaﬂ be trlggered

to capture a dlgﬁa} image of the vehicle.”
The dasszﬁcatmr} Sensors is a combination of the f@iiowiﬂg:j
; Height sensors, axie’ coﬁnters and prbﬁlers
' v:ii'.v ’ indu;rwe loops :
The che;e::e of c%asszﬁcatioﬁ sensor rests i‘t’n ’the Con;ies’sicéé,ire’, The Cénééésiéﬁaire ;’a‘n

E}etter oven combination of above mentioned classification sensors. The treadles

'B. Specifications
The AVC sbal} have the following aécuraey for the standard vehicleszb
i.  Forvehicle countiﬁg < :199%
ii..  For vehicle classification : 98 %

The minimum speciﬁcatibns for Height Sensors shall be as follows:

Descriptién o : , Speciﬁcétion
Sensor tyéé o Through beam
Sensor Range R - | Between 5m
Light source wavelength Infrared LED

W
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Full clad housing - Outdﬁer mild steel

Power supply requirement Vendor Specific
Access for maintenance, .. -1 All cables termination are wel‘ 1den ified and ha e
-1 modularity of construction - -signal i'e%ived indicator

V Modular deszgn with low cost mamteﬁaﬁce

En‘sﬂr@

mental Conditions | Operating Temperature of 10°C - 55°C -

Sensor Type of. Protectlon ' P65 -

Reiiabiiity and maintainability

| MTBF 30,000 hrs

L

i MTIR | Hour

The minimum functional spemficaﬁons for A shall be aS‘fOH{)WS'

In case. of netwc)rk failure, the AVC system shall ﬁmctlon mdependenﬂy and store all data

locally on a storage deﬂce The data shall be sent to the independent database S} stem via a-

.separate data mmmumcatlon link which is different from the Hybrid Lane Contro}ier

The system shai} be abie to detect a vehicle moving in wmng direction.

| The AVC cemputer

1
H

fl

iii.

iv.

Shall be a fea‘—f;mp pmceqqu unit

) 'Shaﬁ be the, trigger soume for Tncident Capture Lane Camera system ,
“Shall have a ioaal smraﬁe dewce Qapabie ef ste}rznﬁ data for a perzcd of at least SDJ

V ‘Shaﬁ have a standby power suppiy capabie of operaﬁons for a pen@a of at 1east 4‘.4»'

hours

'1.2.6. Medium Speed Weigh-in-Motion

A7 Functions

ii.

The MSWIM system shall be able to capture number of axles, axle spacing, number‘,
of wheels, gross weight of vehicle and height of each passing vehicle and provide -

déyta of each vehicle to the lane controller for further auditing and analysis.

The Gross Vehicle Weight of vehicles. approaching the toll booth shall be

- automatically detected for speed range prescribsd in the specifications.

W
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[iii. - This detected weight shall not be displayed on the computer terminal of toll

collector until the toll collector ,ciassiﬁes 'the vehicle.

. iv.  If the vehicle is found to be evefieaded based on Toll Ceiiec‘{or Ciass&ﬁcation the ; :

‘Weight mfermatmn shall be dlsplayed as “Overweight Warning” and appropﬂate i

«-toll rewmts with EO times the fare/fee, shaii be generaied automatzcaﬁy

v The exocess fee charged against such everioaded vehicles shal} aise be separately o

printed on user fee recelp{s of such Vehlcies

i.  MIS reports shall be avaﬁabie for the Anthontv on numbers of overloaded vehicles

4 crossmg any toll plaza as per mutually decxded format

B. ‘Speeiﬁcatisns -

Descnptmn

| Specification -

Capacity of fhe Platform

30 Ton/Axle

Statmnary Accumcv

| £0.1%FSR

In Motion Accuracy

7% FSR up to speed 50 Km/h; and

Overload  capacity  of the

platform

150% of rated ,cape;c:ity

, Vehicie*éepégator :

e lR ‘Based curtam hoasvd in Weafher Proof, IP65 Rated ‘4

pﬂlars wnh proper seahnfr

*’”‘am: oller Housing

o

Water/ wea hcr proof with anti-rust coatmg, i?o: rated

‘Approval/ Certification :

: wetgms & B Measures Approved Model, Duly stamped & o

sealed by W&M Department on InstaHatlon

Re—cahbration/ Stampmg &

Verification

| Every 12 (Twelve) moni;hs

Downtime-allowed for Periodic

"\ Maintenance

Maximum 24 (Twenty Four) hour/ Quarter

1.2.7. Fee Collector Terminal -

The Fee Collector Terminal (FCT) shall consist of following équipmént:‘

“A. Fee Collector touchscreen Display (FCD)

B. Fee Collector Keyboard (FCK)




C. Barc‘oc'ie Reader (BCR)
D. Receipt Printer (RPR)

The ECT shall be the interface

%}eﬁ%w me system agd the Fee Collector. With the FCT, the:

collector shall be able to input the data in the system and the fee collector dispiay and feveiﬁt,

’7prmter shall provide the ou‘spu% data from the iane controller to S;he ceﬂec{@r

A Fee Collector Disg}lay

The Fee Collector Dlspiay (FCD) shall be located on the Fee Collector s desktop and shaﬁ be

screwed or beited through the counter top. Suitable mounting brackets manufacmreé frem A

stainless steel shall be provided to ﬁx the screen to the desktop. All nuts and bolts are used to

secure the FCT to the booth counter top shall be stalﬁless s{eei. It shall be the system’s interface

zt@ths fee collector, to display the status of traﬁsés;ﬁcns and status of the lane periphe:ais[

he minimum technical specifications are as follows:

Remarks

© | Cables

Desenptmns : ‘ :
Display Type Touchscreen TFL w1th Diagonai Size of 18.57 Mzmmum
Power Cable

1x VGA Cable (15- pm HD D= Sub)

Cable f{:»utés

Power ab} i termmaied to the Hybrid: Lane Contre?ier pgwer

distribution block via booth ductmg - , :
‘VGA Cable 1 zs termmaﬁ;@d to the SV(}A Pert at the LC via bgoﬁa

| ducting
| Colour - Manufactufér’s Original CO!Guf
[Voltage AC 230V (50760 Hiz)
Power Consumption 30 W }
Operating Temperature O°C to SOOC
Relative Humidity 20 % 080 %

Design Criteria

- Min. Resolution: 1024 X’:’768 /60 Hz
- Aspect Raﬁo 143
- Number 6f Colours 1 16.2 M, { 6bi_t¥? RC)

- Video band{Nidth: 70 MHz

)
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- Viewable size: 18.5” Minimum
=~ MTBF: 30,000 hrs ~

- MTTR: 0.25 hrs

B. Fee Collector Keyb’oard

,The‘keyboa:ré én _thé Fee Ceilectqf Terminal feg'regi'stratieh of toll opefétioné shall be a

programmable Industrial Grade kéyboard. The keyboard shall be used to enter data such as: -

ii.
1S

1v.

i
Vi
viii.
ix.

Xa

Staff 1D number
Classification of vehicle : ) iy
Type of transaction

Accépt/Cancel transaction -

~ Selecting method of payment :

Operatmo OHLS

"Eleed@ff button

Vio’latian Cancel/Accept Button

Simulation Button (Only to be: used during Mamtenance Mode)

Alpha Numeric Keys in QWERTY format

s '(The minimum spemficat]ons shall be ;as follows:

it

iii.
iv.
v.
vi.
vii.
viil.
ix.
X

C. Barcode reader

" Shall have good p**gmmming capability

Pragfa‘ ning under DOS and W maows mumpie page mump;e ievel whole range

" key content, time delay, posmon sense answer back code, ete.

True spili- -resistant design

Optional blank key, double key for alternative key: U1“0up layout

Optmnai Magnetic Stripe Reader

70 programming keys + 6 position control key

Key té§> size: 18 mm x 22 mm for single key

Interface : PS/2 or USB v
Dimension : 340 mm (W) X 150 mm (D) x 58 mm (H) Weight: upto 1.2 kg 1

Co for : OEM Specific



Desktop mounted fixed barcode reader shall be installed in ﬁrié toll booth on the fee collector -
desktop The road user upon reaching the pay-axis of the lane will produce the return/ daily
pass %ic}\et The fee co %chsr will place the ticket on the barcode reader which will réad the 2D
barcode prmted on the ticket. The lane ceﬁireiia}: shall get ’i’ﬁa traﬁszt details from ihe barcode

which vahdates the ticket and au’iheniicaies the vehicisa ciass (as entered by the fee Qeiiect{)r}’ .

. for processing of the trans&cuon :

The minimum BCR fea‘tureé énd spéciﬁcation shall be as follows:

L BCR shaii be 4 high perfomanse 2D ommdirecucﬁsl laser scanner

il Shail have pracrrammabie sleep mode which ean ‘i:ae reactivated by simple ¢ ush ofa

button . ’
i BCR Shaﬁ perform Full autcmatic scannmg operatmﬁ

v, Depth Oszeid 300 mm (EAN 0.33 mm/ 13 mil, PCS 90%)

V.o Scaﬂ Pat*em 7 darvctxons of s;:an field. 24 scan ling:

vi. Scaﬂ Rafce 2400 scans/sec for omnidirectional scannmg
vii, - Dimension: 152 mm (H) x 152 mm (W)x 91 mm (D} Wewht not more than 5(?(} ‘
g

viii.  Interface: USB or Senal
D Receipz Pi‘mtsr

The thermal RPR ghaﬂ be used ?10 t;mt re seipts in the lanes. T’ne pi‘mter szaii be ;}i(}‘yiéeé with.
the automatm advance funct ion of'the p i;fer after prmtmo so that the space for. the first ime of

= prmtmg is ahgned under ’the prmt head thus reducmﬂ the time taken to produce & receipt.

For design purpose it shall be assumed that receipts will be approx;mately 7Qmm in length.
The Author;ty and. iject/plaza information will occupy space on, the top. The area under this
shall be used fer pamcuiar prmted data. The Concessionaire shall take the appmval from the

Au‘ihorlty for the format of the receipt:

The minimum technical specaﬁca‘[iaﬁs for the RPR shall be as ioliaws

i)escriptiens : - Si)eﬁﬁétatii}"i ,

Dimeﬁéion o - ‘Maximum up to 145mm (W) x 195mm (D) x 148 (H)
Weight R - Shall be less than 2 kg

Installation anéf Fixing Details Installed and fixed on the Fee Collector désk

' Y @;}E J\ME\
‘%‘i’ |
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- Power cable

Cables ‘
- Serial RS232C/ Parallel /USB -
Power cable is terminated to the HLC Termination-
Cable rout Block via boc th uctiﬁg ,
| Data cable is connected to the HLC
Colour ' Coci White/Dark Grey
Power Sﬁp;?iy Requirement * * T 24 VDC & 9%

| Access for maintenance,

modularity of construction

The cover can be opened for mamtenance It aiso has L

paper Sensors. Off the-shelf product

Design Criteria

Operating Temperature- 58C to 508C
Relative Humidity 5%1090% | |
Print Speed: 47 LPS ' s

Print forit' 9x17/12x24

Print column capamty 56/42 columns

’ Paper dimension (mm): 79.5 + 0. 5 (W) %83 (dlameter)
: Paper thiekness 0.06-0.07 mm

Character size (mm) g, 9§(W) b4 2 4 (H} /1 4i (Wyx
34(H)

Aum cutter tife: 1.5 m:ih«an @uts

Real- tlme prmtef status Auto stams back (ASB)

MTBF: 360,000 hours, Overall MTTR: 0.25 hrs

1.2.8. User Fare Display

A. Functions =

The User Fare Disp!ay‘ (UFD) shall be a LED display panel controlled automatically by the

lane computer. It shall indi‘cate to the road user the category of the vehicle and the amount

payabie/ balance in prepaid account The STOP/GO 11gh{ shal} be integrated in the UFD at the -

top corner.

'B. Specifications

f\i‘;\}\\



Description ‘ Specifications

Size S : ~ 750 mm x 400 mm

Display ‘ Red LED

Visibility Range — o 4 '

Enclosure S | MS : . S o ’
 IMmE | 50,000 houss

MTT'R’ ‘ “ Less than 30 mmutes

[Protection | ‘, IP 65

1.2.9. Incident Capture Camera
A. Functions

The Incident Capture Camera is‘iﬁstaﬁed at.a convenient béation on the island to capture

Images and video clips of the vehtcles for the fcﬂowmg mcidents

tei Class dzscrepancy between the ciasses detected by the AVC and that entersd by the -
" fee collector '
i Exempf users

i Al {;wn {hgn Qf\fé‘hlci@ with Spema] events
iv. foeﬁdmg *Jehzcies ‘ ' '
_ | V. - thn the pamc a!azm footswitch is actwatﬂd by the fee coﬂectov
' ""he cam»ra shaii be m%iaiiea msaae the nousmc} at the simams: he;gu above the S‘Lirfaée of ﬁ*e ‘
lane to be deczded by the LOncessmﬁaire on a pole to record the vchiuc images and video sﬁp ‘
for every traﬁsactlcn in the lane: The vehicle images captured shall: be of the front and wh’{

side pemon of the vehicle.

General Requirements:

i.  The housing will be equipped with a hood to protect the camera under direct
| sunlight. ‘
ii.. - Protection: IP65. u
iii.. The ‘sta;nd of the i‘anetc_:amera shafll"be ‘made of steel that éhail not swing or twist
under gutter speed of" strong wind. The stand will be perecied from corrosive

environmental conditions.

B. Specifications




Description

Specification

Image Sensor

| 1/3" Progressive Scan CMOS

“Min, IHumination

0.01 Lux @(F1.2,AGC ON), 0 Lux with IR

- Shutter time

s bLens

| 17255~ 1/100,000s - .
2.8-12 mm @ F1.4 Angle of view: 80°:28.7°

Lens Mount -

| Day& Night

ol

IR cut filter with auto switch

Wide Dynamic Range

-|:Video Compression

Digital WDR

| Digital noise reduction -

H.264/M-JPEG

| Bit Rate

32 Kbps ~ 16 Mbps

| Audio Compression

S: G711/G.726/MP2L2

( ; Dual Si:ream

Yes

“Ma ﬁnage Recni tion

1280x960

50 Hz: 25 = (1288 X 960); 25 fps (1280 X ?20) 75 fos. (7@4 =

- Frame Rate 576), 25 fps (64(} X 480} 60 Hz: 30 fps (1280 x 960), 30
- fps (1280 x 720 0 fps f704x576), 30 fps (640 x 480)-
b Saturat;on br:ghtﬁes< contrast . adjustable through client
.| Image Setting . i E
= e soﬁwam or web browser by
“BLC Yes, zongponﬁgurabie
ROI Yes, up ‘iQ:fi configurabie areas =
Network Si&ré’ge Shall store data on NVR

| Alarm Trigger

Motiqn detection, © Dynamic Ana}ysiégl Tampering: alarm,.

Network disconnect, IP address conflict, Storage exception

| Protocols

TCP/IPICMP,HTTP,HTTPS,FTP, DHCP,DNS,DDNS,RTP,

RTCP,PPPOE, NTP, UPnP, SMTP, SNMP, IGMP, 802.1X.Q0S
) User. Authentication, ,Watemlark,» P address ﬁltering,
- Security : .

anonymous access

System Compatibility .

ONVIF, PSIA, CGlI, ISAPT

Communication

| Interface

1 RJ4S IGM/ iOGM' cthernet intérfécé

: On-be;ird storage

Built-in MLCI"O SD/SDHC/SDXC card slot up to 64 GB

Reset Button

Yes

% K\@x
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O?eraﬁng Conditions . | =30 °C ~ 60 °C (-22 °F ~ 140 °F)

Power Supply 12 VDC + 10%, PoE (802.3af)

Weather Proof V P66

Power Consumption Max 35 W (Max. 7.5 W with IR cut ﬁiter {}ii}
i‘R Range - = Ug:; to 30m

1.2.10. LicenSe Piaie im‘ége Capﬁaré Camera

The camera shall be installed inside the Ousmg at the suitable heigh‘f e the surface of the

lane to be decided by the Concsssmsaire on a pole to allow the automanc number plate ,

capturing of xhe vehmie in the iane.

A Genera}‘Requifemeﬁt:

The system should aut »matic i detect a vehicle in the camera view using video det tion and

ctivate license plate recogn tion The sy stem shall aatsmatzcaﬁy detect the license plate in the

fca;ztured video feed in feal-tzme

facoharacters

: The system sﬁaﬁ perfom GCR (opticai cbaracfer recogmtmﬂ) of the l;f;fma g:e it

(English alpha-numeric eharacters in-standard fonts). It is expe ted that the software should

mmfxﬂsa at ksast 80% detection accuracy in day time and 70% duting night time with proper IR

ii.ummator aﬁd with tandaru license plates. - He system shall be self-learning and shall -

- Vsm}}mve the f@aémﬁ acsurag:y with time.

The @stem sh aﬂ 3 : ef vel zacie &ad hcsme piate and enter the license piafe

:rmim%er inio DBMS éatabase along wzih date ti me stamp and site iccatmn detaﬂs

System should be able to detect and recogmze the' English a%phanumerlc hcense plate in

~standard fonts and format for all four wheelers including cars, HCV, and LCV.

The system shall be robust to variation in license plates in terms of font, size, contrast and

colour and should work with good accuracy.

B. Vehicle gtaﬁ‘us Alerts

© The system should have option to input cer‘am license plates accordmé to the hot hsted

-sateg@rles hke “Wanted”, “Suspicious”, Stoien etc. by authorized personnel such as,

, administrator or 3uperv1sor.



The system should be able to generate automatic alarms to alert the control room personnel for

further action, in the event of detecuon of any vehicle failing in the hot listed categories,

C. Vehicle Sia‘ius Aiam Moduie

On successful recsgmﬁeﬁ s:}f the vehicie number piate svstem sheuid be abie generate _

automatlc aiarm t(} er{ the con ﬁ”t om fo»r vehicles which have bE$ﬂ marked as “Wanted”

uspiclous Stsien” “Expired" {Syhtem sheaid have prowszsmexpansmn ept;cm to a{ié

more caiegones for future ﬁeed)

i Vehicie lo Mo,cﬁul,e :

The system shali enable easy and qmck retﬂe\fai of snapshots, video and other data for post
incident ana;yszs and i investigations. The sysiem should be able to generate suitable MIS reports

that will provide meaﬁmgfui data t@ concerned authormes and famhtate optimum utihzatioﬂ of

resources: T ese report shau inc ude

i Report of vehicle ﬂsw at each of the mstaﬂed Iooa‘imns far Last Day Last Week
| and Last Month.

1. Report of vehzcies in the detected categones at each of the mstalled k)caiicns for

Last Day,, Last Week and Last Month

il Rep@f{ of vehicle si u' fige in differﬁrm vehicle cafegsmec o

: Tne sysiem shaﬂ h&‘v@ searf*h opﬁor‘a o tune %hs reparts based on hcense piate number date and

/ time, site zocaﬁon as per the ﬂeed oi the authontaes . The sygtem shaH have option to save

to common fermat for use outside of the system

The system should provide advanced and smart searchmg facility of license plates from the
database There should be an option of searching number plates almost matching with the

specitic number entered (up to |- and 2-0haraster dsstapc
E. Central Managemem Mociu}e

The CentraE ’Vfanagement Module shall run on the wdeo server in every TMS. It should be
possﬂbie to view records and edit hothsts from the CCTV Workstatmn ‘The extracted data shall
be provided to other sub system through seamless integration. The system shaﬂ be mtegra‘zed
with Weight in Motion system which wzﬂ detect overweight vehicles and w:li pass on the

trigger to the licence plate image Capmrs system o capture vehicle image with license plate:



The License Plate Image Capture system shall also achieve:

i, Continuous monitoring of the operational status and event-triggered alarms from.
servers, cameras and other devices. This shall provide a real-time svewiew of
aiarm status or techﬁicai preh§ems while aiiowmg for 1mmed;ate visual Vez‘iﬁca‘tmﬁ

and ireu%ieshoeﬁ ng...

i Recordmg schedules can be cez}tmuous eveﬁi based scheduie baseci tngger based »

etq‘ 7 *,'

iii.  Virtual Matrix ~ To allow ssiex%fing of live video in different layouts on operator

screen.

v, Seam%ess working of fully mtegraied software platfenn

v Ars:hwe search using dates ume event etc

E. 'pecxﬁcatzens

‘:‘ Des¢ription - ', e Speczﬂcatmn :
‘tImage Sensor g 1/2.8" ngressxve Scan CMOS
Signal System [ PAL/NISC
Min. Hlumination © 1 0.05Lux @(‘;E 1.2, AGC ON) .0 Lux with IR
Sht:{itértimel. e £ 5(1/30) s to 1/100,000s : . s
’Lenus — 4 E13: 6mm@ F2.0 Angle of view:45. 3°(4mm optmnal) . :
S EI5: 12 mmf’ F2.0 AnGie 02‘ view: 220 :
Tens Mount . - . - IMI2 )”
Day '_&‘ Night Funotie;n : Day Night‘ visibility with color imagés / videos
Vidé&é} Compfessian ‘ | H.264 / MPEG4 / MIPEG, ‘
BitRate 32 Kbps ~ 16 Mbps
Dual Stream , Yes »

Maximum Image Resolution 1920 x 1080

Frame Rate S0Hz: ESfpS (1920x1080), 60Hz:301ps (1920 x 1080)

i Saturation, brightness, contrast adjustable through client
Image Settings

software or web browser -

Alarm Trigger - Moﬂon detection, Dynamlc Anaiys;s Tampering aiarm

) User Authentication, Watermark 1P address ﬁ:iu,rmg, :
Security : , A ’

anonymous access

A\ éﬁ%\i}\

w?%” S

—uy [

w"“‘,m



System Compatibility

ONVIF, PSIA, CGI

“Operating Conditions

-10°C

~ 60°C (14°F ~ 140°F), Humidity 90% or less (non- |

condensing)

P{}wer Sappiy

L

- DC, PoE (802 3ai}
Wea‘iher Procf P66 , : o
P Range E13: Approx. 20-30 me‘ires;:EIS:' Approx. 50 mgetfes
OCR st;;s | = - :
- N 0?6 ; 5 ;Yhis VC‘amera ﬁeeds’ external high po;..ver' IR panel to |

illuminate license plate with a stronger IR light.

1.2.11. F nergency Fo itéh Alarm System

A Functions

The emergency footswitch is located in each booth under the fee vollectors desk. "The

footswﬁch is provaded for use'in case of emergency or an accndent Pressmg the footswztch

shali raise an alarm to the auditor via the LSDU & actlvate a siren. The sirs

n is fitted on the

top of the booth. The siren also6 is mggered by the incidents like violation and the HP & MC

convoy as mentioned in the design specification documents earlier.

- B. -Specifications
o

“The minimmé»spsciﬁcaﬁms for the emergency footswitch are as follows:

Description

Installation and Fixi’%ﬁg Details

| Mounted on the ﬂoor inside the t@!ibooth under the ’
'desktop '

Cables

- Power cable

- Signal cable

Cable routes

- The power cable is laid inside the booth manhole .
before terminating to the HLC Termination Block.

- Data cable is connected to the HLC DI board from

“the termination block

Material and finishes

Steel

Colour

Manufacturer’s Original Colour -

Power Supply Requirement

220~240 V AC 50-60Hz with 10 A

X&&s %’?w\
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Access for maintenance,

: Modular Design, only plug and replace when fails
modularity of construction A :

Environmental Considerations . Operating Temperature 0°C - 50°C

MCBE: 100, {}G{}epemﬁeﬁs
MTTR: 0.5 hrs ‘

zieziabiﬁty and maintainability

The minimum specifications for the siren are as follows

Description ‘ - Speciﬁcaﬁens 5

Techﬁd{;gy : - Motor Driveh»ér better - G

Audible rating ~ |l = 1
Envimnmen{ai - ) X‘Designed to rgeet’iPSé‘r .

1212 Bobth CCTV Cameras

Fa nj.ﬂt'rm : : SR o ¥

e a fixed dome type IP (Internet Protocol) colour camera

i/ camera sha
lie booth to capture the activities of the fee collector while performing his

o crations. The camera shall aiso capture the view of the pay mg vehlc]e

These cameras shall have inbuilt voice reuorémg and SD ﬂymai y f‘a!‘d of mmmhm 2{35 for .
lsca! storage of videos and voice recordmgs These cameras shaii be connected to the p%za :

wdeo server mstaiied at the TMS server room. a‘t each piaza buzidmg

. The camera shall be capablc of triggering alams in. case of camera tampermg detectxon and

audio detectlon The triggering aierts can be controlled by the control room operator.
B. Specifications

The technical specifications of the booth cameras shall bé as follows:

Description Speciﬁc%ﬁens
[mage, Sensor 1/2.8” Progressive CMOS
Maximum Resolution , 1920x1080 2MP)
Lens ffypé . |F ixed Focal | ‘
Focal Length T =28
Aperture | F1.8
M
s Y
4
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Field of View

110° (Horizontal)
64° (Vertical)
135° (Diagonal)

L Shutter Time
| Day/Night

1/5 sec. 1o 1/30,000 sec e
Removable IR—cut filter for day & ni ght ﬁmctzon
Minimum Iﬁumina‘zi@n
e

0.08 Lux @ F1. 3 (Colon)
0.001 Lux @ F1.8 (B/W)

| Compression

IR Hluminators

On-board Storage

Built-in IR dlummators effective up to 25 meters or better
IR LED*8

| SD/SDHC/SDXC card slot . - ' #}

H.264 & MIPEG

Maximum Frame Rate

30 fps @ 1920x1080

In both compressmn modes

Maximum Streams

4 Simuntaneouq streams .

S/N Ratio

Above 53d8

| Dynamic Range

97dB or better

Video Streaming

Adjustable resolutien quality and bitrate

| | Image Settings

Reductlon Video R{)tatlon

Adjustable i nnage size, quahty and bit rate, time stamp5 text |-

overlay, flip ¢ mirror, configu a,ble brwhtness contrast
saturation, sharp*zess white balance, exposure control oam

backlight mmpemahep i}rzvacv E“ams whedmcd paaﬁw .

Audio Capability

'Audxo input /output (full dupléx)
Compression G711, G.726
e~ External microphone ingut
' Audio output . .
IPvd, IPv6, TCP/IP, HTTP; HTT?S, : UPnP,
Protocols RTSP/RTP/RTCP, IGMP, SMTP, FTP, DHCP, NTP, DNS, »
S DDNS, PPPOE; CoS, QoS, SNMP; 802.1X, UDP, ICMP
Interface 10 Base-T/ EOO BaseTX Ethernet (RJ 45}
ONVIF Supporzed

%\J HO \\}@%ﬁé\
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Video motion detection, manual ér%gger, - digital input,

Alarm Triggers ‘ periodical trigger, system boot, recording notificati@ﬁ,
) ﬁ camera tampering dstectien. audio detection - %
Event notification asmg digital {}atput. ETTP SMTP, STP %
Alacm Bvents - | and NAS server SD Card ‘ ‘ . i
v File upiead via HTTP SMTP, F’f? NAS serv
card - }
RI-45 cable connector for Netw Oﬂ{/POE connectlen s
| Audio output 1
‘Connectors bC 17V péwef input
Digital input* [
’ Digiiai Gl;ifpuf’;‘i
LED Indicator System powér aﬁd’ status indicator

Max. 9 W (PoE).

e anjerTnput

“Safety Certifications

CE, LVD ECC Class B, VCCE C-Tlck

Operating Temperattxré

Qtartme emp rature: -10°C to SQOC (E4OF~ 2""?}

1213 Intercom Siaveﬁgmmgnicaﬁ_dnUnit (ascuy .-

AF urictioﬁ

Intercom Slave Communication Umt (ISCU} shall be used for commumcatmn between ﬁie fee o

collector at the lane and the aud;tor/superwsor at the plaza building. It saail have the folk)wmg

functions:

i. .. Itshall provide hands free two—way verbal commumcat;on between the supvrwsmn :

staif in the contml reom and the Fee C Oﬁectm The Fee Coliector shall be able‘to

attract thp attention of theauditor in the control room by pressing a single buﬁon on

the intercom slave unit.

ii. The equipmsm shall also have the facility to allow the supewi‘sion staff to monitor

commumca‘iion in the booth between the Fee Collector and the user or between any

two booths w:thout aierﬁnﬂf the Fee Coi;edar



iii.  The voice communication system shall operate indepeﬁdent of the HLC s;ystefn

iv.  Voice communication shall also be implemented in various rooms @f the ;“}aza

buﬁdmg and at buﬂdmg access points:

v. Two-way communications shail be possible as soon as the audxtor respepds by ‘

selectinﬂ the appropnate Iane button on the master commumcation unit

Vi One-way commumca’uon ,shaﬂ be poss;b_ie from the Ccmtmi Room mtercom toall

laneés sirﬁultan‘eeusly (broadcast)
B. Specifications

ISCU shall meet the following minimum épeciﬁcati@ns; 7

| Descriptions | - ‘_,’Remarks
{nétaliatiori,and Fixing Details | Fixed inthe bOOth (wail/desktop mount)
Sp’eeah Méth@d ' s Hands-free : : :
- : ‘ :  120 meters’ wﬁh 0. 2(}2 mm diameter (33 AWG)
"Wiring dista’nce . cable, 300 meters with 1 {}24 mm diameter {18AWG)
: 4 cable ‘ :
Speaker ' : 120 ohnﬁs' :
Péwer Copsumption . S 6w (max 3 :
Power Sug’:vpiy quuirement ERREN ‘;Power supply fr@m Master Syst@m =
ermg 7‘ = ’ R 2 wites, non- thsted - 7
Enwmnmental Con31deratmns LOneratmsz Temperature of IGOC to SOOC
‘Rehab;hty S - 30, 000 hrs

The operator may also propose/provide an IP based intercom system.

1.2.14. Automatic Lane Exit Barrier (ALB)

A. Functions

The function of the ALB is to control the passage of vvehicies through the lane. Each lane shall
be fitted w Ith an ALB, the exact location of the ALB shall be prowdad by the COmesslGﬂaire

in the lane lavout drawing at the t!me of tender.

The Gperaﬁen of barrier is linked to the lane controller. It allows the vehicle to pass through

“after a successful tiaﬁsaction has happened at th_é lane.



The system consists of a fixed housing and a movable arm with a hi gh impact breakaway device

or provision. The housing shall contaiﬂ the motor and C(}ﬂﬁ"@l unif;s along with the integrated

metal detectors for vehicle detection purpose. The hsuqng shall be installed on the right side

gfthe traftic éﬁ:e;‘tien after the booth eﬂ a concrete baqe

The beem arms shaﬁ be fitted wzth a swmg away ﬂange t{} grevent éamages to the

‘bamer/vehmle m case of an unpenmﬁ*ed or forced dmfe-thrcsﬁgh Boom @Gntact shali be

avaﬂabie which gives continuous alert to the TMS when tha boom is missmg or swung away

The ALB shall meet the fcﬁgwmg teuhmcai Spemﬁcanons

B. Speczﬁcatioﬁs

The lane exit barrier shaﬂ be suitabie for high-speed ETC transacfi{ms Oné full open-

ck)se cycle shall not take more than 1.2 seconds. The %::amers use shall be capa ie of

' full lane open from a close state in iess than 0.6 Seconés

i

iv.

The hOﬂS'“ aevel \{s' mionniin frame ckal! he k3 r!(\ 1 d Y nﬂ*: ;hn-rpﬁ font

: i - my ?srlais The} shall be P55 rated The bamer shaii be drwa'} eiecmcaﬂy The motor

shall not be damaged when the bamer is blocked in any position. Exit barriers shall

1

ave presence detectors independent to the AVC system to prevent barrier arms coming

down on vehicles Whtiﬁ passmg This shai% %36 in ihe form of infrared amts and dedicat%é

- emb dd ops. Apart mthe arrier arm th nechanism may not have,any moving

pra‘truswﬁs that” puse a ti k to pu of andiﬁg i close pmxm ity to the bamer

; Tﬁe barrier arm shaii b@ tabﬁcat&d froma ;1ght corrosion re sistant material readiiy and '

,mexpensweiy avadabie in iﬁdla The barrier- arnt shaii further have a pmtect

mechanism whereby commlied fracture of the barrier arm occurs Without damage fo
the housing or motor in the event of frontal calhsxen. Preference Wlﬂ be g;ven to non-

des_i:ructive break-away mechanisms. Further, there shall be a protection mechanism to

detect the presence of vehicles to avoid accidental hitting on the vehicles, Wh’enever the

boom is triggered for closing.

_Suitable power supply scheme shall be implemented by the Coniractor to feed the Exit

barrier to protect the source from being damaged due to electrical surges / spikes

injected by the dynamié (inductive) load. Further, the drive shall be so designed ?s to
the daniping factor is just sufficient for the drive to'operate the booms without any jerks

during open / close to avoid freak hitting by the exiting vehicles

LN LT %@\
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v.  Barrier arms shall have retro-reflective red étripeé in accordance with the local traffic

sign standards.

. Vi ’?he Automatic Barrier Gate shall be IP 55 ra?ged

i, . The Autemaﬁe Bamer Ga%e sbali reeewe pewer di{eeﬂy frem deézeeted enhne UPS

- Suitable proteeuen shall be prewded by the Contractor at the ieaé end to protect the

. _Boem Bamer The Con’ﬁracter shaii fulfill any spec;ﬁc earthmg reqmremeni:

viil. The following minimum speuﬁcatzons shall be met:

. Beem Length: 3.5 m

- ‘*Boom Mate:ial: Aluminium

1.2, 15 Netwerk Video Recerder (N VR}

‘H 265 Llnux-based embedded standalane NVR shall be prmfided She.ﬂ suppert 16 Cbamel

/24~ Channel /32~ Cbannel network cameras. The NVR shaﬁ be O\IVIF cemphant aﬂd scalabie
’conf' guration wzth featufes to help users to set up and manage advanced P survedlance
systems with ease. The NVR shal! also support remote and mobile access, v;a web based '

‘appheetmn and anp for both 108 and Android deuees ‘

- The N\{R shall -mi "1», m followis g,.{ec nical feamres:
- ‘ei} H26"§ éenﬁbressien"fe bno%ogy
: b) Plug & Play One Button Auto S,;s ?.; =
e) Intuxtlve, lnteﬂlgentané Interactive Ul ‘
. d) Live Viewine -recording and Piaybaek features
) Embedded Linux OS or OEM Spemﬁe
) Support RAID o1/s Storage |
g} Upto EZMr Qamefa Liveview & Playback

h) Dual Lan Netwerk Poﬁs with Failover fFunctlon

: © 1) ONVIF Open Piatform

1.3, 'Admlmsa‘milve Area .
egy;a\f\ww
Ww
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1.3.1." Master Communication Unit

A. Funcnsns

The master ssiﬂmumcaﬁoﬂ unit. MCU is a master communication system to control

cemmﬁmcaﬁoﬁ between the fee c{ﬁiecter at ihe lane and the auditor at the g:s}aza baﬂdmg The

unit ¥ Wzii be §0cated in the control foem and controlled by auém}r/sugaera isor.

B. Specgﬁcaﬁeﬁs

{ Description

| Specifications

V 24“\:’ DC

Bower Source

Current Cénsumptien - i Max. 1A 80mA in stzmdby

' ?ﬁs@ts-taika master statiol 'hands free at sx_}b

{ommunication

- LED and intermittent ringing tone at master until

Calling o V : : :

. ) answered
Frequency Response  ~© 770 — 6800H
Total Harmonic Distortion | 3% @ 1000Hz at 20 ohms -
Mounting | Wali or desk mount.
Wiring - : : onductor per sub station
MIBE S "1 30,000 hrs

132 szsf;ég “Veigh Bridge

The handimg of overioaded vehzeies shal be govemed by terms. of dlrectwes issued by the
Auﬂ*eri’sy :

A Func‘elonai Reqmremen%s

i. A Static Weigh Brldge (SWB) shall be installed in each direction of traffic, after
the toll plaza, in a separate area havmg facﬂlty of parking of overloaded vehicles.

This is to ensure that an overloaded vehicle does not ply on National Hxﬁhvx avs.

ii. The SWB system shall be able to capture Toll Transaction Number with Date and
Time, Vehicle Regls‘eratmn Number, Category of ‘v’ehxcle Permissible Weight, and
'l’GIOSS Vehicle We;ght along Wrth date/ time of Weighmg, and the receipt printed by
the SWB systém shall contain these information. This system shall also be

integrated with the toll system and genefate a closure report.

| N N\
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iii.  The QWB stat;on shall have a CCTV camera for capturing image of Vehmie while

. “weighing.

iv.  Monthly MIS rspor‘{s shaii be’ 3vaﬁabie for the Authority, such as Acmal Over

- loaded vehicles, Total Overweight Vehicies {WIM vs Actual Overweéght vsﬁuci

{SWB} etc.

B Technica‘i Spéeiﬁcations

- | Site specific ( Pit/ Pit less / Mobile)

Type ,

*’Eody/Piatfonn : Steel

Size ‘ 18 meter x 3 meter

‘Capacity 120, Tonrées ’ Sy

Structure : » e Beam compiymﬁ BIS 2062 T@p Piate - 10 mim or

' more Steei as per BIS 2062

Structure .

Duly cemﬁed for Structural Anaiysm And Deszgn(STw L
AD) HI !

’\Iumbci of Load ceﬁs

3

Type of Load Cells

Csmpresszm Type/DoubIe Ended Shear Beam —

H‘HESS bteﬁi 1/ 4 Ph

?reteétioﬁ'— Cias~s for the Load Ceiis

:EP 68 or better (}perattonaf'i’emp -1(} to 65 Degrees .

Pzrotbction Qiass for tiﬁs W&thg

‘ iP 65 or better; ; Operational Tgmp. -l()‘to 65~Degrees :

;lndicator P .
Gveﬂoad capacity. - i’SQ% of rated capacity.
Accuracy Class OIML -C-1v
Accuracy Tolerance - Upto 0,02%

Painting

Anti-rust & anti-corrosion pamtmg

BIS Specification |

I5- 9281(Part 11D

Compliant

| by the Weights & Measures Dept.

Legal Metrology Act 2009 (I of 2010) & Rules

framed there under from time to time - Duly sealed

Approval/ Certification -

Weights & Measures Approved Model




.1.3.3. UPS System

A. Speyiﬁcanons

: 01113{;& UPS with 4 hours of backﬁgs and szzmg based on power requ;rement calculation, shaii

“be. pmx jided. The G?S design shall ‘gai\és the f@lie’wmg into account:

- E The system shaﬂ be capable of maintaining an uniﬁtermgted ower supply to the UPS

* foads fora sugtamed period of at least 4 h{}urs under full Toad condmons from a fully -

charged battefy,

ii. It shall also be capable of conﬁnuéus}y supplying power to the system under an.

mtermﬁtem interruption cycie

L

. iii. The UPS skail be capable of eperatmg at mpui vob:ages 0f 210/380Volts ii()% and 5{) A
W 5Hz. ' ‘

“1.34. Netis’vofk Las‘er‘ Printer (Black and White)
Al Sg}emﬁcatmns

- At least 2 Network Printer shaﬁ be reqmred in the Plaza Ofﬁce/Control Room with followmg

ninimum specifications:

e 25 PPM*
. .Dupiex;
s Fast ;::’{nemeta and should support ?aper size(s) Leﬁerﬁ Legal/ Ex gutwe/ Statement%

. 5{)“ X }3”/ Envelo pe No 10/ Monarch Enve!epe/ Custom-Size.

- 1.3.5. Cabling
A Spgciﬁcaiions
All caﬁies and wires shall be of good quality, conforming to normally acceptéd industry

standardé, and shall be of the proper type and have sufficient ratings for the particular

~ application. -

All exposed ends of unconnected cables and wires shall be CGéted with water tight seéiifng

compound or sealing tape to avoid damage to conductors. All communication cables used shall

ggé«fg%



have a cleariy marked label securely fixed near each end in accordanc\, with the cable network

diagram

Aii eabies and wires shall be adequately preted‘ed from the edges of eaummem housing or

V Q‘ihei‘ sarmaﬁi%ing oi}gecis AH the cables and wires shali be. neatly arranged and securely p}aced

in sui:h a way that-all termina ate reheveé of the weight of the Ai‘;’k . Terminals shall be

coded and 1éennﬁed as per the Wirmg iﬁagrams. Live metal shaii be rec

or pr tected to
‘ avmé acczdemai contact 4 '
136 Wo'rkstaﬁen

A, Funcﬁons

The wsrkstansn Wiﬂ be used by the System Admzmsirator anfi Jor Toll Superwsar to accessA

the sysiem for Admi /Audit purpose. At least 4 work statlcns / lapteps should be prov;ded in

the Plaza Off’f F(m‘rr I Room with 51 f;‘en' i 15‘1 d i i Uaﬁgn :

B *Speczﬁcatmns

T MS workstation shall comply with the minimum specifications prescribed in the below
table. | | ‘ '
Description S;:e@sﬁsaﬁs@ng V i , :
S mtei Core 15, Proe:essbr 2.4 Gﬁz 8 “%/iB Cache 1600 MHZ 4 Ceres
: Er(}cessg}r

Hyper mreadmg, Intel Hi) Graphics

14 GB or better

39(} GB or better -
Network Integrated NIC V
: RJ-43;
Ports :
: 1 USB 3.0,3 USB 2.0
Monitor 18.5”LED

Input interface

Keyboard and Mouse

Antivirus

Yes

1.3.7. Server

A. Functions




The Plaza Server shouié have 1+1 redundancy and should be provided with Server Rack 24U,

with fan and adequate power points and cable management adjustable for caster / wall mount, -

B, Specifications

| Description |  Specifications

Form factor/height

2U Racic;

G

Internal Storace

, i Processor | 4. core iniel Xeon 53«260{} V2 senes processc&rs - 2 Nos or bﬁﬁer
| Cache 15 MB per g)rocessor or Better
Memory - 32GB RAM DDR 4, Shall be exper;dabk to 64 GB

Minimum 3 1B SAS/ SATA or Better

Media bays ODD and tape drive ba}/ " |
, - Integrated 6 Gbps or new optmnal 12 Gbps* hard;\& are RAID-0, -1,
RAID support ,
- <10 .Withopnanal RAID-5, <50, 76,, —60
Power: sup‘ ly L : ' k
' < - Redundant Hot swappable
(std/max) Sl b

Hot-swap

Power supplies, fan modules and hard disk diives.

components

Network Interface

Controller (NIC) , s

N 4 X %GbE(s{d} 2 iOGbEEms Adapter(slot less

Trusted. : : .
o ‘ opt.)/1 g?i‘vi :

‘Platform Modul » o

(TPM) cis L :

PCle 3.0 Expansion | 4 -6 PCle ports or 4 PCI-X (CTO) or 2 dauble-Wiéth PCle (for

slots (x16/x8) GPU) '

USB ports -2 front/4 back/2 mterna}

Internal storage

Minimum 8 TB SAS/SATA or B%ﬁer

Energy-efficiency

80 PLUS® Platinum and ENERGY STAR® Compliance

complianeet.
Monitor 18.57 LED
Input interface ' Keyboard and Mouse

Operating System

Windows Ser\/er 2012 Std. or Open source OS such as Lmax Unix |-

flavours, as per requirement of TOE; Managsment System




1.3.8. Display for CCTV Monitoring

The Dispiay shall be a 55” inch professional grade dispiay with wide viewing angle, full HD

resolution and shaﬁ be suitable for 24x7 mdoar apphcatlon The' monitor shall have hi

gh

contrast ratio, hghtwe;ght design, full high definition 1978);}080 resoiution and am“z -glare

panei It shall have inbuilt VGA, DVE

S=Video and HDMI ports for muinple video mputs

- Specifications

§ Descriptmn

Pane! Size 535 inch

Light source LED Backlight
‘ Resolu’{i{;n 1920 X 1080 pixels
Dynamic Contrast Ratio 1400

Viewing aﬁéie

Horizonta} 178 Degree Vemcal }73 Dearee

| Display feature .

Fuﬂ HD Panel

: Response time -

Mlmmum Sms

| Panel thickness

Lifetime Mm;mum 50, GG{) Hrs
-
Colours Mmlmum 16 Million
Brightness 350cd/m?
Not more than 65mm

1.3.9: Network Switches -

A F uncﬁonai Requirement’for Switches

i Switch should support port- securlty, DHCP snoopmg, Dynamic ARP mspection IP

Source guard, BPDU Guard, spanning tree root guard

Switch should be Pv6 Certlfied/IPv6 logo ready and Switch / S\Eizitch’s Operatmo j

System should be tested and certified or in process Qf certification for EAL 7/NDPP ‘

or above under C Gmmeﬁ Criteria Certification.

fii.

Switch should have 1:1 reaunaant mtema} power supply. Power Quppiy modiiles,

‘?zm modules and transwwers moduies ShOuid be hot swappabl

Should support {EEE Standards of bthemet IEEE 802.1D, 807 ls 802.1w, 802.1x,

802.3ad, 802.3x, 802. 1p, 802.1Q, 8{)2 3, 802.3u, 802. aab 802. 32 892 3az.

B. 24 Port I Layer 3 Switch with 4 Fiber Port

2,

~ST/as

-




i Switch shall have minimum 24 nos. 10/100/1000 Base-T ports’ané'aédigi@nal 4 nos.
SEP uplink ports loaded with MMF modules with dedicated stacking ports

i, Switch shall %}g&fé wire rate performance and 48 Gbps of dedicated stacking-.

bandwidth.

13 1() Buﬂdmg Survei iaﬁce System .

, ,The S}/ stem shail be cennected tothe NV R Tbe Video Managemen‘i Sofiware mstaiied on NVR ;

shall provide the facility to control the cameras at t%ée Saperv;smn Ci}i‘m‘(ﬁ room at the ‘piaza

’ﬂuﬂdmgs

,'E‘he cameras shall be for msnﬁz@rmg of security areas such as piaza compound, security garage,

control room, change of shift room and cash ceuﬁtmg room, lobby. haiimay tunnel, fee -

collector walkway, parkmg, ‘s‘gaircase DG room, eiectncal room, server room, UPS room,

loading bay, etc.

Thsﬁe cameras Shall be — F;xed lens Bvﬁieﬁ CCTV mght vision colour eamei*as The buHet :

cameras installed cutdoaf shall be mstaﬂed in the weather proof enciosure

A. Fixed lens Bullet CCTV night tsion ¢olor cameras

: Descripﬁﬁn

Spemﬁeatmﬂ& :

: Image Sensor:

ling Progresswe CMOS e

: Max;mum Rez,oiutzon .

: 39262&1(}88 ( ZN‘P}

| Lens Type - o Fixed-focai

[Focal Length F=36mm
Avperture F2.1 V

[Field of View o832 (Horzzontal) 53¢ (Vemcai} 91° (Dlagonai)
Shutter Time * 1/5 sec. to 1/30,000 sec. or better
Day/Night Removable IR-cut filter for day & night function

0.06 Lux @ F2.1 (Color)

Minimum Iflumination

0.001 Lux @ F2.1 (B/W)

,’}A‘R Hiuminators

Built-in IR iﬁamigatdrs, effective up to 30 meters

On-board Storage

Slot type: SD/SDHC/SDXC card slot

Seamless Recording.

Compression

11265 & MIPEG

O A&@Q}f@

,A 5\?\&

~S|16




Maximum Frame Rate

30 fps @ 1920x1080

In both compression modes

I Maximum Streams

4 simultanecus streams

5/ Rati

150 dB or,Beﬁ"s::r

| Dynamic Range

95 dB erbet'ter

' Video Streaming

- Adjustable resolution; g ali v and bit Stream = ‘1

Image Settings

, settmgs 3D Noise Reduction, Video Retatzon Defog :

' Ad}us%*abie ‘image size, qua 1ty and blt rate Time stamp, text

overlay, flip & mirror, Conﬁgurab}e brightness contrast,

‘isaturation, sharpness, white baiaﬁces exposure control, gain,

'backlightrcompensaﬁon privacy masks, Scheduled proﬁie '

| Audio Capability ,Two-way aud;o (full dupiex)
‘Compression 1 G711, G726 e
c v , External macmnhone inpﬁt -
| Interface L Lo
Audio output- ﬁ
Users‘ | Live viewing for up to 10 clients ,
IPv4,  IPv6, TCP/IP - HTTP,  HTTPS,  UPnP, ’
b RTSP/RTP/RTCP IC’\JEP SMTP, FTP, DHCP, \? P, DNS,
: : DDNS, PPPOE COS Q@S SNMP 802.1X., UD? ZCMR
| ARP, SSL. T!Q t o |
[Tnterface 110 Base-T/100 BaseTx F‘themg‘f (R} 15)
ONVIF “[Supported o
' : V}deo moticn detéctien,f manual triérgef, digita,l input; |
Alai'm Triggers 'periodicai'tri gger, system boot, recordmg notlﬁcation

camera tampermg detection audle detection

‘I Alarm Events

..| Event notification using digital output, HTTP SMTP FTP

and NAS server SD Card

File upioad via HTTP SMTP, FTP, NAS server and SD ca;‘d ‘

‘Smart Focus System

Fixed Focus

Connectors

RJ-45 cable connector for Network/PoE connﬁecﬁon

Audio input

Audio output




Digital inputﬁ 1, Digital output:1

LED Indicator .| System power and status indicaior
] Weather-proof IP66-rated housing
Casing ;
-t Vandal- p{{}&f IK.10-rated meﬁai hoasmg {Casmg Only)
b = & - % . 5
| Safety Certifications 1 CE, LVD FCC Class A \fCCI C—Tzek

Operating Temperat  110°C to 50°

{ . .

- 1.3.11 Hybrid Toll Management System/Software — Lane ané Plaza iévef

il.

i

v

- The Toll Management System (TMS) shall be reS§0nsibie'fGr cé;atﬁriﬁn & procéss5n0

toll transactions into information, tha%: will be used to venfy toll collections, prswde

4:031 collecter control, cash-up and shali meiude a host of manacement tools and reperts

for the off tive admini tration nfﬁ}e Gﬂ weration.

The TMS shall also assist in auditiﬁg the tol ollecti on o ation. It shall be a modular

system with é:he capability for var: i ules and functions to perform independently

wooat dafferent ievels of the toll ceﬁeci‘aoa epsrailms

~heif\§s ainavevaréous si ‘;1' aﬁbie ;L} ts.

Thg T\/IS Shaﬂ have financial manaﬁemeﬁt and trafﬁs anaivsas te:soiq 10 assist. ‘ghe

o Cone:essmﬁaére in planning eperat;en\

Vi,

vii.

Thé Service ?ro;viéer shall -ensure . thiat security Lépé'atea and latest service ’packs
patchi,s are loaded on the Lane / AVC Controllers as well as Toll Plaza Servers.

Industr\f atandard operating systems shall be utilized and all user hcenses shall be

provaded.

Ihe database shall b\.« an industry standar(i relational database manasement system and

shall be supphed with all the iatest service packs and patches, including required User.

Licenses.

Toll Vianaﬁsmem Sys‘zem should be able to sapport all kind of Fare stmcturés &

Payment methods including, bui‘ not hm;ted to, Dax%y Pass, Retum Pass,- Monthly Pass,



Discounted tariffs, Exemptions, Open / Closed fare schemes etc. and shall.meet the

Tolling System requirements of the rsspeetwe Concession Aﬁreement

viii, Fu}ly integrated with aﬂ other peripherais and systems such as WIM, YS’WB ete.

ix, Shaﬂ be abie to send da‘ta to Centrai d&t& center d;.,szonateé by i:he Aﬁthemy, in reai

fimie.

1.3.12 I\/ignitoring system -

A momtermg sys%em of the Hybﬁci ETC hardware in reai time thmugh a svstem Eo gger shaﬂ

be avadabie The momtormg system shall keep recoré of its oper’itien and status of the various

: Hybrid ETC Systems and devices in a unified manner in the database All mczéeﬁt and evems -

- shall be recorded Data retrgevai software shall be provided to retrieve and  display the operatmg

' hlstery of the spec;ﬁed systems and devmes

The system shall be used for mommrmg the up-time of entire system (mciuémg each peripherai
“and network @onnectmw) mclud ing generation of system aierts/reports on sys;em éownﬂms
for SLA memtormg/comphance This shall aiso mciude mommrmg of dewntime ‘of any

lane/ laza ieve‘ e u; Hient,: our/iou video quality, no wdeo signal, commumcangn network
g

- or bandw dﬂ r ,ated; sues etc. Entire process of gaﬁmrmc dewntime rep@m 1g, escaéaﬁﬁg till

il

: resnlui:fen Sh@um be enab 1 ‘wﬁhm t‘ae system it i i;ge szandam Q,Rf\é pfagtscbs

RW‘“\@

f"%éf/%



SPECIFICATION OF FIREWALL HARDWARE

a)

b

-~

iin.

Vi

e

vii.

VI

Xi.

Xil.
XIii.

XIv.

e

—

Physicai Interfaces

i. LAN ports: Four (4) 10/100/1000 Mbps auto-sensing, Auto Uplink RJ-45 ports
ii. WAN ports: Two (2) 10/100/1000 Mbps auto-sensing. Auto Uplink RJ-45 ports to

connect to any broadband modem, such as DSL or cable

Network Requirements

Firewall should operate in Route mode and transparent mode.

i. Traffic shaping/bandwidth management on a per policy basis for specific

network/IP/Interface/Zone (individual or shared) and should be able to define
guaranteed, burstable/maximum bandwidth per policy. Alsc, able to set different level

of priority.
Support DHCP server, DHCP client, DHCP relay, DNS client and NTP client. xix.
Support NAT (SNAT and DNAT) with following modes Static, Dynamic, PAT and IPv6

to IPv4 (vice a versa).

. Support both IPv4 and IPv6
. The appliance should support Link aggregation (IEEE 802.3ad) technology to group

multiple physical links into a single logical link of higher bandwidth and link fail over
capability.

I. Remote access VPN (client-to-site), site-to-site VPN

IPsec NAT traversal (VPN pass-through)

Data Leak Prevention requirements: -
Should have the ability to prevent data loss through SMTP, FTP, HTTP, HTTPS & IM

Should have built in pattern database

Support SSL VPN with following requirements:

Should support at least 20 SSL VPN users with at least 10 users from day 1

Should support two factor authentications with LDAP, Radius and using
tokens/email/SMS.

Support for clientless or client-based VPN in Full Tunnel and Split 1unnel mode
Should support HTTP/HTTPS proxy, FTP, RDP, SSH, VNC. SMB service access
provision through portal

Support on 32 bit and 64-bit OS.

Certified by ICSA preferred.

Support for all major browsers like Firefox/IE/Chrome etc Java Script, Basic and

Advanced Network Extensions.
Management over GUI using HTTPS or equivalent secure mechanism, SSH and
console access.

Generate GUI based reports categorized on IP, user etc

The Firewall should support for TWO modes of SSL VPN:

Web-only mode: for thin remote clients equipped with a web browser cnly and support
web application such as: HTTRP/HTTPS PROXY, FTP, SMB/CIFS, SSH. VNC. RDP
Tunnel mode, for remote computers that run a variety of client and server applications
The system shall provide SSL VPN tunnel mode that supports 32 and 64-bit Windows
operating systems

The proposed solution shall allow administrators to create multiple bookmarks to add
to a group and make these bookmarks available for SSL-VPN users.

Support IPS with following requirements
ICSA and NSS certified preferred

Anomaly detection and prevention up to layer
SSL/TLS and must be applicable on any firewall policy

7 traffic including application type,



)

=

VI
Vil

vili

Vil

Should be able to respond to any unauthorized activity, Dos/Distributed Dos, network
missuses, pre-attack probes like various types of TCP/UDP scanners etc. that
originate from both inside and outside network.

Management over GUI using HTTPS or equivalent secure mechanism, SSH and
console access.

Generate GUI based reports categorized by alerts, attackers. severity wise, protocol
etc.

Web content filtering
Support web content filtering up to layer 7 traffic like HTTP, HTTPS, FTP, DNS, SMTP,

IMAP, POP3 etc., with Application identification like IM, torrent etc.. Allow/Deny traffic
based on Src / Dst IP / Networks, Web URLs, Regular expressions, Web plug-ins such
as ActiveX , Java Applet & Cookies, Regular file extensions, Spy wares, Ad wares,
Time/Day.

Should have URL database of 20 million or more for web content filtering based on
categories.

Data leak prevention for up to layer 7 traffic.

Should provide an option to send customized Access denied message to the end user.
The proposed solution must block HTTP or HTTPS based anonymous proxy request
available on the Internet

Support for geographical based filtering like country level TLD etc.

Gateway Antivirus
Should provide protection against viruses, worms or any other malicious content in

traffic like SMTP, POP3, IMAP, HTTP/S, FTP etc. and must be configurable/applicable
on specific firewall Policy.

Should be able to scan the file either on the basis of flow or buffering

Should have option to respond to virus detection in several ways like delete/quarantine
the file and send notification via e-mail/SMS

Antivirus signature updates must be done automatically/schedule and should not
require reboot of the appliance.

Management over GUI using HTTPS or equivalent secures machanism, SSH and
console access.

Support at least 1 million or more signatures

The antivirus signature database of proposed solution should comprise of up to date
list of signatures of virus, malwares, spyware etc.

Support on quarantined facility on the appliance or on a remote system.
Allow/Block/quarantine file type extensions

Generate GUI based reports categorized by virus signatures, host/user infected etc.

Logging and Reporting

Have standard report templates

Support scheduling of reports

Support sending of reports by email at scheduled intervals

Should provide standard dashboards

Should be possible to offload logs from the logging and reporting appliance to other
external storage for long term retention.

Logging up to layer 7 traffic details (firewall policy level, denied traffic details etc.)
Should provide log report in Web/GUI /dashboard-based format with detailed
information categcrized by IP/Application/Port/Protocol etc., able to forward logs to
syslog server and sending schedule reports and send via email

Log storing facility on a local disk or on to a remote system. Logs stored on the local
disk must be transferable over network{scheduled) to a remote system and must be in
a generic format like CSV, HTML. PDF, Excel(formats) or if proprietary, must provide
appropriate software/hardware to generate the report




Support corfigurable option for E-mail or SMS alerts (Via SMS gateway) in case of any

event trigger.
Should provide information of real time data transfer/obandwidth utilization of individual

IP/Application/protocol/port/Interface/Zone.



