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Policy Matter - Technical (214/2016)

Hiechion taken on Ble N, NHAL TI043/01 /20 6/HAM of Blectronics HARM] Divison)

Sub.: Implementation of Advonce Traffic Management System (ATMS) on
developed seciions of Natlonal Highways with NHAI - Standard ATMS
Provisions,

existing provisions under BOT/ OMT Concessions prescribe ATMS in the projects
where traffic is more than 40,000 PCUs/day. Further, the system requirements are not
adequately defined in the Manuals [Specifications and Standards}/ Schedule-D. The
ATMS implemented so far is nor-integrated/ stand-alone systems resulling into different
set-up of ATMS components with nadeguate tems/BOQ which is insufficient 1o serve
the desired purpose of “infelligent Transport Systems” meant to deliver tangible service
o address the road safety.

2 NHAL has prepared one standard document addressing Funclional and
Technical Specifications of ATMS Solufion comprising essential components & sub-
components. A copy of the standard document is enclosed. The primary focus of the
system prescribed under this document is:

{}  Proactive detection of potential incidents ikely fo lead to road accidents, .4,
contraflows, stopped vehicles and caution to the approaching traffic vuinerable
to possible gecidents.

{il ~Context sensitive checklist based incidents and accident management system
procedure to ensure standardized resporse across ail stretches.

fii}  Establishment of corridor contro! centre {ATMS Control Centre) typically located at
fee plaza complex. A single controt centre to typically handle one project stretch
depending upon factors such as tolling length etc. within the scope,

livj  CCTV Survelliance and provide enforcement assistance.

[vi Provision of Service Level Parameters to measure effectiveness of ATMS after it is
implemented on a project stretch.

(vi} Mobile App to provide interface between confrol centre and road user for timely
dissemination of key information.

3. NHAT has taken the following decisions:

fi} The standard document enclosed shall be ncorporated in RFPs (Specificafions
and Standards) of dll future projects, where ATMS is consiciered. The criteria to go for
ATMS in the projects is also modified, i.e.. ATMS is 1o be prescribed for all roads of NHAL
being put to foling, e, even if fraffic i less than 40,000 PCUs/ day, ATMS will be
mplemented on oll 4-lane and above highways.
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Nations! Highways Authority of tndia Advanced Traffic Management System (ATMS] on Siis

ACRONYMS and ABBREVIATIONS

APTS trh
ATRAS

BiS Bureau & inman Handards

B3 British Standard

CiF Common Interface Format

CCTY Clesed Circuit Television

DLP Defoots ishility Perigd

B .

BOMA District Disaster Mignage et Auhiorty
ECR Emergency Call Box

ERT Emergency Road side Telephone
EN European Standard

FAT Factory Acceptance Tests

FPS Frames Per Second

Gl Graphical User Interface

HDPE High-rle

HVAL Heating Vertitse -

IRC Indias oaus s 55
T integrated Traffic Management
TS infelligent Transport Systems
FTU-T Telecornmunication Standardization Sector of the International

Telecormmunication Union

IPEG loint Photographic Experts Group
EAN Local Area Network
RAET Meteorologicsi o

MoRTH Ministry of Bl Ton
_ MTBF Mean Time tetween Fallures
% MTTR Mean Time to Repair
&% NAS Metwork-Attached Storage “

HNOMA National Disaster Management Authority

NDRF Nationa!l Disaster Response Force
BEHAL Mationa! Highways Authority of indis
NS Hetwork Management System

NVR Metwork Video Becorder

OF Optic Fibre

OFC Qptic Fibre Cable

CEM Coeration and Mainienance

PLF Polythene Insulated jelly-filled

PTZ Ban, Tilt, Zoom

SAT Site Accepiance Tests

SDRAA State Disaster Management Authority
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SIT
Solar PV
SWE
TEC
LIPS
WRAS
WAN
WA
WHC

Advanced Traffic Management System [ATWS] on Ny
Furictional and Technical Specifications

System Integration Tests

Selar Phota voltaic

Static Weighbridge

Telecommunigation Engineering centre of the Government of india
Uninterruptible Power Supply

Varlable Message Signs

Wide Area Network

Weigh-in-molian

Wirsless Planning Council
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Advanced Traffic sanagement Systam {ATIB]) on Mz
gunctional and Technical specifications

reztional Highways Authoriy of india

Chapter 1 INTRODUCTION

This document is a part of 3 set of documents t@ facilitate NHAIL for wnplementation of the

Advanced Traffic Management System oft WNatienal Highways. Government of india, Binistry
of Raad Transport and particularly, NHAI have taken the initiative to provide guidelines for
ATMS implementation in the past and v references cab he fpund in IRC:SP:RT7-2013
vandards for Siz-Raning of Highways through PPPL IRC.SP:B4-
2014 (Manual of Specification and Standards for Four-janing of Highways through PPY, and
MoRTH manual prescribing gpecification For Road and Bridge Works (5% pevision} ete. AS

shege references focused broadly on road infrastructule development, this dopcument 18
red Advanced Traffic

{Manual of Spedi fication and S

sive and inted

focused mainly on implementation of comprehen
Management System (ATMS] on National Highways.

1.1 purposa of this Document

The Purpose of this document is O identify the pesential components
should necessarily he included in quch a project and provide
requirements and standards to be adhered t6 by such com ponents / sih-components o
epsure achievement of desived  sefoty, reliability, availability and environmental

/ cuh-components that
detailed functional

requirements.
The Functional and Technical specifications presecribe
wpark veguirsments individually and collectively o

4 in this document are the
e folfilled by vartous
¢ hagt practices with

mintmum /b
ATMS eguipment and systems. Howeven to 2NCOUrage adoption 0
s in the field of Iotelligent Transport Bystem (ITS} with the

.y shall ensure 10 nffer latest and most refevant

upcoming improved technologie
passage of time, the implementing

rechnical solutions,

1.2 Scope of Document

diy, the ATMS implementation shall cover design, supply,
and operation and maintenance of Adwvanced Traffic Management Systems {which ig one of
nents of Intelligent Trangport System - T8, The system would include out-door

the compo
equipment including emergency call boges, variahle message sign systems, vehicle actuated

speed system, meteorological data system, dase ¢ircuit TV camers (COTV) system, traffic
counting and classification $ysten, mohile radio communication system and trapsmission
system. The in door equipment would comprise a large display board, ¢ ntral computer {with

setwork Management System - MMSy COTV monitor system, cali centre system OF

Broa ingtallation, commissioning

mergency cail boies housed in a contrel Cenive with unintarrupted power

management of em
new technology, meeting e requirements specified n these specil

The systams <hall meet following ohipctives:

supply. Ay ations
should not be exciuded.
e Smocth and uninte rrupted ratiic flow
e Enhance road safety
¢  Real time information and puidance 10 UseTs
s Timergency assistane rou nd vhe clock
o Alerts for abnormal road and weather conditions

+  Reduced purmey Umed nd inconyvenience

pg 8
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Keeping in view the ahove objective, ATMS shall inter-alia provide the following fatilires fr {
various stake holders, g
wervency calls to Comter. {
el bl
¢
(o~ Lonirol systems 1o COR LY ) Cusigl vanapie mmsagﬁ sign from £
! P UL ¥ )
P g calls, help £
5 {othesr stalk ¢
[ woniter and guide
J patrolling vahicles mth Im ¢
| ‘
|
| i @roand / or ¢
and Mastor J ambulanc: ¢
Copteal Con . - » Help assessmen: . c location an NHg for
U e “}{suty“s take adey L £
' wed of the {JIS e T e entire
s mmu,h including v atiCident management, £
I G L mon g of perior g i mpling) of ~ragg System
] Service Pra ¢
| ® Comparis: slected ATMS
i enabled ©more ATMS &
j Confe
| ® O { technology, g
| ] chgice of dwmts Fegwpment for conunuous enhanammt of
L ‘ Sredsletymission, e | ¢
A cal ATy implementation shall tomprise of at least the systems / sub-systems depicted L
. the table below and meet the applicable latest versions of the international /national ¢
~andards, included therein:
e T T T e T
ruhsystem j tems ] Designed to conform }-Ce; tified to Standard I %
No. ¢ o T T o T e | q° g
L Video Surveiliancs Lic PAL, BS EN 62676.1 BN 61000, f
| ! Systes (LOTW) J ooTY P’U {”a;{!em | ONVIFg ;wcmuamm rm}fl}e f IEC 68068.2-27, ’ ¢
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| ¢
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| | Systers{ving) &
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National Highways Authority of India Advanced Traffic Management System (ATMS) on NHs
Functional and Technical Specifications
S. | Subsystem Items Designed to conform Certified to Standard
No.
3 | Vehicle Actuated Display EN 12966 EN 60529(1P 56)
Speed Display Support Structure | BS EN 12767
4 | Emergency Road Phone System
Side Telephone Road side Housing | EN 60529 (IP65),
System and Support BSEN 12767
Structure
5 | Variable Message Display EN 12966
Signs (VMS) [Fixed EN 60529 (1P56)
and Portah!s! Read e Hovsing | BSEN 12767 EN 60529 (1P56)
- Siiucture
cuivlogical Data RTH - Specifica
system (MET) Ro
Revisivii
7 | Weigh-in-Motion OIML R 134-1
__| system N
8 | Automatic Tra’ MoRTH - Specifications for
Counter cum Road & Bridge works : 5%
Classifier (AT..) “avision
9 | Network / Cable TEC *sproved
Communication Protocol IELL BUdx,
Infrastructure RS 422
10 | Mobile Radio ETSI DMR tier 3 / ETSI
Communication DPMR Mode 3/ NXDN
System Trunking
11 | ATMS Control EN 50132-7, Relevant NTCIP
Centre standards,
IEC 12207

NOTE: Other relevant standards and codes required to be adhered to by the service provider
are listed in Chapter 16 of this document. A suggested guideline for placement of
various ITS devices and subsystems is detailed in Appendix ~ A of this document.

1.3 Documents Layout and Contents

This document details the technical specifications for the design, supply, installation,
commissioning and maintenance requirements for a comprehensive and integrated
Advanced Traffic Management System (ATMS) for National Highways in India. This
document describes each type of ATMS equipment under the following headings:
1. Scope
Equipment Function
Functional Requirements
Technical Requirements
Environmental Requirements
Testing
Installation Requirements
Maintenance Requirements
. Operational Requirements

The first section of the document details the general provisions for ATMS equipment, with
the following sections providing details for each type of equipment listed in section 1.3.
Where details specified within the specific equipment sections overlap with those of the
General Provision for ATMS, the specific equipment section shall take precedence.

©POENIUN A WN
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National Highways Authority of india Advanced Traffic Management System {ATMS] on Nids

Functional ard Technical Specifications

1.4 Scope of Work

Briefly, the ATMS components to be deployed shall inter alia include:

1.4.1

1.4.2

1.4.3

i.4.4

{a} Video Surveillance System {CCTV PTZ Dome / Fixed Camera )

fh}  Video Incident Detection System

{t}  Vehicle Actuated Radar Speed Displays

{d}) Emergency Roadside Telephones

{e}  Fixed / Portable Variable Message Sign

(fi  Meteorological System

(g} Portable Weigh in Motion

fhy  Automatic Traffic Counter cum Classifiey

{i}  Travel Time Estimation System

{i}  The ATMS Control Centre including the equipment {hardware, software,
and local networking)

(k}  Communications System wtilizing Optic fiber, point-to-point wireless
links, GSM/GPRS and Wi-Fi Communications linked to ATMS Control
Centie,

{I)  Power supplies for field equipment: working on Mains power supported
with back-up {largely on renewable energy) to facilitate 24 X 7 operation
and for the ATMS Control Centre working on Mains power supported by
UPS and Diesel generator set of adequate capacities, to facilitate 24 x 7
operation,

(m) Disaster Management Support System.

The essential feature of the proposed ATMS is the presence of an integrated
Traffic Management and Rescue Console. The Traffic management and rescue
console, under the leadership of the ATMS Control Centre, is intended to
introduce an automated check-list based approach to ensure an integrated
and efficient service delivery to the various stakeholders to prevent accidents
and in case the accident does happen, then timely coordinated action in
rescuing accident victims and early restoration of traffic,

Services shall be governed through Service Level Requirements {SLR)
mentioned in Appendix-B to this document, Service Level Requirements
basically prescribe identified key performance standards and minimum
benchmark to be achieved by the Service Provider in service delivery.

Service Provider shall be responsible to deliver complete turnkey solution of
ATMS and entire responsibility for system design, testing, civil and electrical
works including cabling / conduit, electrical power reguirement including
provision of uninterrupted power supply {UPS) of adequate capacity shall vest
with the service provider.

ATMS Contrel Centre: The most crucial and impertant part off the project
shall be establishing the ATMS Control Centre that will accommodate and
operate the entire ITS systems. The Figure shown below provides an
indicative layout of the ATMS Control Centre facility that will accommuodate
and operate the ATMS systems to farilitate operations such as:

{a} Emergency Response System: call logging {Emergency wayside phones)
and incident management on the Integrated, visual console and audio
communicstion station
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National Highways Authority of tndia

1.4.5

Advaniced Traffic Management System {ATMS} on NHs
sunctional and Technical Specifications

{b} Data analysis and reporting systems; .
{¢) Traffic Management system jogging vehicle speed & flow data;

{d) Operational procedures;
{e} Emergency events and incident reporting database.

it is proposed that the ATMS Control Centre facility he established in a
huilding on the highway approximately midway of the corrider within the
ROW where feasible. Rescue & Patrol vehicles shall be located at more than
one strategic location along the highway to ensuve an adequately rapid
response during rescue and traffic management. A pessible choice could be to
situate it with the Traffic Aid Post and Medical Aid Post that the
Concessienaire is required to provide within Article 17 & 18 of the Concession
Agrecment. Where as in case of public funded projects the Service Provider
shall prepare at least three alternative proposals of ATMS Control Centre and
submit to NHAI for appreval. Priority be given to choose a location which is
within RoW and is in close vicinity to infrastructure {BTS/Exchange) of any
telecom service provider so that network conmectivity from ATMS Control

Centre may easily be ensured.
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National Highways Authority of india Advanced Traffic Management Systsm {ATNISE on NHs

Functional and Technical Spacifications

1.4.6 Service Providers Responsibility /Obligations
The Service Provider agrees and undertakes to fulfil the minimum service
requirements/ obligations prescribed under Appendix B t~ this document.

1.4.61

1.4.6.2

1.4.6.

1465

}. .4‘, [0

1.4.6.8

1.4.6.9

1.4.6.10

Broadly, these shall inter-alin inein?

Settine vy nf an - ™S Controi
mechanicai

Loordinaie with respective agencies for obtaining the necessary
approvals before commencing works, System installation shall be done
with minimal A= o
Strictlv

s

i technical

e A nents {SLR})
prescribed.
Performing system maintenance to ensure adhering to the
requirements for system maintenance.
" architecture is capable of remote monitoring. NHAI
WOUIG s HEOr | e performed and / or status of traffic /
highway administrauon including handling of incidence by highway
patrol through real time access of ATMS Control Centre of the Service
Provider through NHAV's Regional Control Centre and / or Master
Control Centre in New Delhi / NCR. Service Provider shall provide on-
line access to the control centre for NHAI and/or NHAV's representative
meeting the prescribed provisions. NHAl may prescribe Electronic Data
interchange (EDI} Protocol for real time access to ATMS data and
~ra Provider will be bound to follow such EDI protocol,
B e to comply with alt statutory
Fégu.: . e to Labour
Laws, Tax{es), ... ..c, uiswiaiie ... \ HAI and its
employees or representative against any such claims.
The service provider shall be responsible for arrangement and
provision of all sources of electrical power and communication for
setting up ine ATMS and providing the required services in compliance
of SLR.
The Service Provider shall suitably interface their ATMS systerm with
the 24X7 National Highways Helpline {1033]) te meet the service level
reguirements.
Reporting Requirements: Providing monthly performance reports
related te operations and maintenance of the project. Report formats
will be developed in consultation with NHAI and shall include all
parameters considered uader SLR.

1.4.7 Technical Resources / Persennel

1.4.7.1

The service provider shall form a muiti-disciplinary team for
undertaking this assignment. The agency shall be fully responsible to
deploy its resources / personnel whose qualifications and experience
fully commensurate with the task/responsibilities assigned and to
achieve the objectives under the. The Personnel deployed should be
experienced enough and should have proficiency in the requisite
techniques / skills so as to provide practical, realistic and actionable
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1.4.7.2

1.4.7.3

Nationisl Mighways Authority of India Adv:amed Traffic Management Systerm (ATMEL o s

" Furictinral and Tedeal §?ﬁ€§§°§z§atm¢s

service. Indicative mindmurmn staffing and gualifications requimééwﬁtg
for ATMS Controf Centre and the process fow is attached i5 “;5
document [Appendix Ch.

Removal and/or Replacement of Persans

H NHAL (i) finds that any of the ¥ o nas cormpmitted seFoys

misconduct or has been charge” saving commmitted a oritainal

actioni, or (i} has .ause to be dissatisfied with the

performance of gy »° .unnel, then the seryvi ~ovider shall, st

the cat, forthwith proo replacement a
eattons and experience SHAL

Performance standards:

The service provider shall undsrtake o perform the = with the
highest stapdards of profs e A infeority,
Keeping ir e deployed
shoold me -v._wgiuaizty / mis;—,rziy at ali tirmnes and worlg in a

cananne; - wrotect the nterest of NV 7 rm shall
promptiy replace any pe. . cuniract that NHAL

considers unsatisfactory.
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tunctions! aid Technical Spacifications

Chapter 2
GENERAL PROVISIONS FOR ATMS EQUIPMENTS

2.1 Overview

2.1.1 Purpase
This section describes the general requirements for the design, supply, installation,
commissiening and maintenance of ATMS systems.

2.2 Non-Functional Requirements
2.2.1 Paerformance

1.

2.

Each equipment specification contained in this document details the specific
performance requirements pertaining to that specification.
All ATMS equipment shall work 24 hours a day on all days of the year,

2.2.2 Reliability

L.

Each type of ATMS equipment shall be designed to operate continuously for a
period of time as specified in the relevant section of this document, when used
in the ATMA project environment,

Generally, each item of ATMS equipment shall have a Mean-Time-to-Repair
(MTTR)  {time to full normal operation following a fallure} specified under
required service levels in the associated Service Level Agreement contract.
Equipment failure and MTTR metrics will be monitored and recorded through
an exclusive, computerized ATMS Asset Management system to be set up by the
service provider that shall be continuously maintained for audit by NHAL or its
authorized representative,

2.2.3 Maintenance
Routine and preventative maintenance procedures shall be provided for all ATMS
equipment to ensure that the equipment continues to work within the prescribed

service levels,

2.2.4 Environmental

L.

ad

Al ATMS equipment must maintain full fnctionality and continue to operate
within the limits of this specification when subjected to the working
envirgnment of the project.

Al equipment shall function and perform as per the specification, or better, in
ambient temperatures ranging from -10°C to 55°C and in 95% relative humidity
non-condensing
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functional ang Technicst Speciivations

2.2 S Dincumentation

The ATMS Service Provider shall be adequately pmpare& with necessary
documentation for effective operations and maintenance. Towards this, all
ATMS Bguipment shall be supplied and used with technical documentation
comprising such manuals and handhooks accompanied by maps, plans
drawings, diagrams, specifications, computer programs, flow diagrams, coding
lists, library programs, and all such information as may be necessary for the
Sarvice Provider to effectively operate and maintain the system.
The documentation shall be provided under the following general headings and
indicative contents (which are not necessarily exhaustive] as may he
appropriate to the equipment being supplied;

Hardware details:

i} Basic technicol data, type nos, ratings, product cades, ete.

if} Details of energy usage at defined load states

iii) Technical description

iv} Warnings and restrictions

v} Drowing lists, parts lists

vi) Module identification codes

vii] Mass and overall size of each type-numbered item

viii]  Packaging muaterial details.

b} software manuals:

i} DPata, descriptions and details.

Drawings - mechanical and structural:
i) General arrangements
ii} Principal detail drawings.

d} Drawings - electrical and electronic:

f) System schematics, circuit and wiring diagrams.

e} Installation Instructions:

i} Comprehensive instructions {including drawings for site assembly} for correct
installation and connection of all parts of the Equipment, to be retained for
reference purpuses

i} Instructions reloting to ench itern of equipment fikely te be installed
separately.

Commissioning instructions:

§} Set-up details of addresses, operating parameters, controfl ranges and imits,
ete.

i) Commissioning procedures and {ests.

Fa

g} Operating Instructions:

=i

i} Procedures for normal operation
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hY Maintenance instructions:

i} Details of routine maintenance

ii} Cleaning instructions

i} Trauble-shooting and foult-finding charts.
iv] Maintenance information cards or bookdets.

Product ‘End of Life’ Plan:

i} Instructions for dismantiing the equipment without cousing damage

it} Details of re-usable/recycloble components ond materials and the coding
syztem uzsed to identify them,

ifi} Details of any precious metals _

iv) Betoils of any hazardous substances, heavy metals or other pollutants with
instructions on their safe handling and disposal

Documentation shall be produced in accordance with the standard as required
by the NHAI or NHAl's representative and shall be approved by the NHAI or
NHAUs re

=< atative before the system is accepted.

=1 zhall use Slunits in accordance with 150 800600-1,
saiaiied destgn drawings and structural caleulations for each type of pole,
gantry or structwre (including foundations) used fo mount ATMS equipment
shall be submitted to the NHAI and/or the NHAD's nominated representative for
approval after due certification by a Licensed Structural Engineer The design
calculations shall be carried cut in accordance with relevant MoRTH/IRC
gt + wpplicable,
che srawings sasll show materials specification and finishes for each item of
equipment proposed for use, All weld types and sizes shall be identified on the
design and construction drawings.
Power schematic diagrams for all ATMS installations shall be submitted to the
NHAL and/or the NHAUs nominated representative for approval.
Telecommunications schematic diagram shall be submitted to the NHAL and/or
the NHAYs nominated representative for approval. The telecommunications
diagram shall include all systems, subsystems and componesnts, including
connections to modems, devices and the telecommunications access and
hackbone network,
As-built record drawings shall include longitude and latitude data accurate o
within two [2) metres for each of the ATMS equipment and infrastructure
installed.
Documentation should be organized so that unnecessary repetition is avoided,
Topics likely to be frequently referenced by the service provider {e.g. operating
and maintenance instructions) should be given prominence, As it is recognized
that the volume of the documentation and drawings to be provided will vary
considerably with the complexity of the squipment belng supplied {ranging
from one ring binder to several volumes), the NHAI or NHADs representative

pg 17

€
€
€
£
€
€
é
£
€
g

& s M @ & 4 a8 2

]
e
“




@ 4 &

o 'ﬁa'tidﬁ_fa'i_'ﬁigﬁwgys Buitharity of fndia - Advanced Traffic Management System i_-ﬁi‘ﬁ?iS} on NHs

13.

14

16.

Funetiondl and Technical Specifications

should be consulted for its agréement on the presentation and layout of the
documents to be provided.
Documents and drawings should be maintained at site as well as provided to
NHAI on CD-ROM in Adebe Acrebat (pdf) file text recognition format {ie.
converted to pdf from the source program rather than scanped} using the
version current at the time of supply, A minimum of two sets shall be provided.
The disks shall be virus checked and fully marked up / labeiled prior to dispatch
to the WHAL
The NHAI or NHAPs representative may additionally require two sets of final
documents and drawings in full size paper form for record purposes, which
shall bhe provided on a due confirmation from the NHAD or NHATs
representative. )
When paper copies of text documentation are to be maintained at site and / or
provided to NHAJ they shall be in A4 format hound into durable binders. The
manner in which drawings in paper form are hound may vary with their size
and should be agreed with the NHALer M5 i meler b delivery,
installation instructiong to he i - packag. ipment
likely to C e Jonjunction wilin e o inment,
shall be i . e a1 simitar, [t shall have sufficient information
{with diagrams) for the item cancerned to he correctly © ~lled in position and
warted, and dascribe any necessary set-up provedny

. R T N I P hich 18 to be _.-:-:-%cured

within each equipmesit cuvesn. o tated in a durable

weatherproof format. The  ~ _ ant and
p ot o = ssges for

component modules and referenves i Scivida
on-site replacement of compenent modules,
The format and extent of ... - a and/or hardeopy presentation of
technical shall be agreed with NHAT /7 NHAFPs representat. sre final

versions are produced.

2.2.6 Submittals

1.

]

All ATMS equipment shall, as 2 minie o, meef all et Hgted in
; s owiiow tof ATMS

. requirements {n these

these specific s fuilure fechy
equipment to be provided thar vacued e o

Specifications.

Systems and suhsystems that minimize the possibility that fallure o7 Wy single
compenent or module will cause total system fatlure shall be provided, Failure
of one component or medule shall not cause the faifure of any other comppnent
or madule.

Product data, design and construction drawings for all of the component# shall
he suhmitted to the NHAL and/or the NHAI's nominated representativ® for
approval.
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Heat-load calculation sheets, accompanied by related manufacturer’s data
sheets to support justification of proposed cooling systems shall be submitted
to the NHAT and/or the NHA's nominated representative for approval, Power
consumption caleulations to support proposed power distribution type and
size shall also he submitted.

2.2.7 Quality Assurance

1.

The ATMS equipment provider shall have in place a quality system complying

with IS0 9001, for the activities of design, development and production of the

ATMS equipment to be supplied unless otherwise agreed by the NHAI or

NHAVs nominated representative. The quality system shall cover each and

every location where such activities are undertaken.

The NHAI or NHAI's nominated representative may audit the potential

supplier’s quality system and test facilities befere approving use of the

proposed supplier. NHAI reserves the right for the same,

The following requirements must also be considered:

a) The design and installation of Electrical Installations shall comply
with the requirements of the Bureau of Indian Standards.

b} The service provider shall be required to provide, at their own expense,
samples of the proposed equipment and all associated approvals, test
reports and schedules to verify that the equipment meets all of the NHAs
requirements.

pg. 19
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2.2.8 Field-Access & On-line remote Access during the Contract period

1. Field-Access: All the equipment of the ATMS system shall provide access for
data extraction and control (where applicable} in a securs manner from a lpcal
laptop computer. The access shall be either in the farm of a wired connection
via a standard interface like TCP/IP {in the form of an Ethernet connection}, RS
237, RS 485 or a wireless connectiort Hke Blustooth or Wireless Lan, It shall he
further possible in a secure manner to view and transfer such accessed data on
to the appropriate ATMS server database to ‘'make-good’ any data loss that may
have ocowrred during normal operations. Such an operation of data extraction
and transfer to the ATMS server database shall be automatically detected and
lopged into the system as an event for causing a system alert and appropriately
included in the event report.

2. The service provider shall use an appropriate GUI supported software (s} for
the performing the above data access, control and ftransfer to the ATMS
database,

3, The systems commissioned by the Service Provider shall provide, during the
entire period of the Contract, adequate remote on-line access (via-internet) to

@ _ ' the MHAI and / or NHAI's representative for on-line evaluation of the
& functioning of each equipment / sub-system, including all field equipment. The

Service Provider shall also provide the NHAI a suitable tool for the same. In the
@ case of PTZ CCTV Cameras, this toel shall also support the facility of observing

real-time images from each camera by remote operation of the Pan-Tilt-Zoom
facility. NHAI reserves the right to include the results of any such examination
by NHAL and / or its representative in the achieved service levels for the period
under evalnation.

4. For the purpose of enabling the above on-line access facility, each of the
equipment / sub-systems shall be Internet Protocol {IF) based supporting the
Simple Network Management Protocel {SNMP),

_ 5. The ahove tool shall alse include a feature by which the NHAL and / or NHAls
- representative can generate detailed performance, operation and maintenance
& reports without the need for any support / intervention from the Service

s

provider's personnel

2.3 Functional Requirements
2.3.3 Power Supply
1. The field equipment shall have the locally available mains power supply {from
the electricity utility} as the primary source and supported with a relevant
Renewable energy - based power supply and / or generator back up to ensure
24 37 operation.
7. The ATMS Control Centre shall have the lacally avatlable mains power supply
(from the electricity utility] as the primary source and supportad with a UPS
and generator back up to ensure 24 x 7 operation,
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3. Except where detailed in specific sections below, all ATMS eguipment shall he

10,

il.

12.

13.

powered from either

a} Asingle phase 230Vac 50Hz supply.

b} Athree phase 440Vac 50Hg supply.

ATMS enclosures shall include a power distribution subsystem for supplying
power supply to each component within the enclosure and related / inter-
connected ATMS equipment. The circuit breakers shall be properly sized
according to the expected loads of the ATMS equipment and to meet relevant
electrical code requirements.

All electrical equipment and cabling shall be provided in accordance with
relevant BIS standards. In case there no relevant BIS standard exists the BS
7671 standard shall be applicable.

The poewer distribution panel shall be directly fed by the main circuit breaker at
the electrical point of service. The power distribution assembly shalf include an
interface and connection to the UPS {where provided). The power assembly
shall be connected to the earthing system.

The enclosure shall be earthed in accordance with the relevant BIS regulations.
The enclosure shall include a 230Vac 15 Amps 3-pin dual socket power outlet
conforming to BIS standard.

The power sockets shall be installed in accordance with relevant BIS
standard,

A Multi-stage Transient Voliage Surge Suppressor (TVSS) shall be provided for
each external cable {related to power supply, signal, data or any other},
connection which is terminated at any item of exposed external equipment, or
routed through an cutdoor area. The TVSS shall be rated in accordance with BIS
requirements,

The TVSS shall be capable of handling minimum 30KA fault current. Provision
shal be made for profection of earthing and the shield/armour of coaxial cables
and TVSS for each signal conductor.

The TVSS shall not only clamp the voltage, it shall alse divert the fault currents
to ground, I a TVSS is destructively tripped, there shall be a clear visual
indication that the ATMS equipment is no longer protected and the TVSS needs
a reset or replacement.

ATMS equipment shall avtomatically regain full operational fumetionality when
related elactrical power supply is restored, without the need for manual
intervention.

2.3.2 Uninterruptible Powar Supply (UPS] Subsystems

1.

The worst-case power-load data shall be used to design the slectrical
conductor sizes. These shall be submitted to the NHAI and/er the NHAVS
representative for approval.

A UPS shall be provided wherever required. The UPS shall meet the
reguirements of relevant standards of BIS,
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3. Unless otherwise stated in the design drawings and/or specifications, ups

with a minimem of four (4} hour backup shall be provided for all ATME
equipment and telecommunications device locations,

4. An Automatic Power Transfer Switch {APTSY shall be provided inside the
ATMS ground mounted enclosure which transfers power from one of the
external sources to the elecirical distribution system. The APTS shall monitor
the status of the primary power source and transfer the power connection o

the secondary power source when prim@ary power source fails or suffers

degradation. The APTS shall be provided with means to operate in manual

mode.
The APTS must be able to transfer the conmection with the internal power

=3

system, from the primary power SOurce, to the secondary power source,
within 1 mains power cycle (less than Z0ms).

6. Additienal equipment necessary o eliminate the delay in the transfer of
power sources which may cause the ATMS equipment to reboot shall be

provided.
7. Rach external power supply line shall be terminated at the APTS.
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2.3.3 Earthing
Al earthing of ATMS equipment @%‘zaii comply with BIS regulations.

2.3.4 Telecommunications

The field equipment shall be connected to the ATMS Control Centre via an optic
fibre network using suitable interfaces. Refer to section 12 within this document
tor details of telecommunications and networks,

2.4 Hardware Design Requirements
2.4.1 Mechanical and Housing Requirements
Mon-Ground Mounted Equipmeant
L. ATMS equipment not contained in a ground mounted equipment enclosure
will have specific housing requivements depending on location, weather
conditions and vibration from road vehicles,
2. The housing shall be structurally rigid. Mounting accessories such as nuts,
bolts, studs, locks, washers etc. shall be of corrosion resistant stainfess steel.
The whele assembly shall withstand vehicular fumes without degradation for
its entire service life,
3. Housing design shall be conducive to easy maintenance.
4. Housing shall secure the housed equipment, from tampering and theft. Means
shall be provided to raise an alarm in the control room in case of tampering.
venbries to oeeor the signal, power and control wires to the encased
G et 3¢ provided and the housing shall meet 1P67 to the minimum

[mrlesg atheiwme apecif”ed for a particular ATMS equipment under the
reievant spctinp afrbr . Ao .

ﬂsm;;g}g b

EYURLE SPELE o o s normally
i Hture re-connection,
7. Forced air cooling within the housing shall be provided if installation situation
demands,
8, Viewing window in case of camera housings shall not introduce distortions or

~ image,
b, omte iy : Hielo,  aidii the .o ang shall be
provided where cvo. secessay
10, Further details are maludcd in sections relevant to each type of ATMS

£2.4.2 Ground Mounted Equipment Enclosures and Boles
2.4.2.1 Ground mounted enclosures and mounting arvangements
1. The ground mounted enciosure shall house telecemmunications equipment,
power and other related equipment necessary for the operation of ATMS
sguipment.
2. The equipment must continue to work within #s normal operating

parameaters In {0z envirenment, regardless of location,
I3 H
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The ground mounted enclosure shall be weather resistant and conform ta BIS
requirements with an ingress rating of IP85, as & minimum. Where the
ground mounted enclosure needs to be penetrated, such as to [acilitate
installation of cables, provisions must be made to the penetration{s} in order
to maintain the enclosure rating.

The enclosure shall include a secure locking mechanism to make it tamper-
proof. Further there shall be a provision to generate automatically an
electronic signal on any attempted tampering that can be used 1o generate an
audio-visual alarm at the control centre.

Fach enclosure door shall be equipped with an adjustsble doorstop to hold
the door open.

Warning labels shall be provided for all electrical panels in accordance with
RIS or BS 7671, Asset identification information shall he provided on the
outside of the enclosure and shall be weather resistant.

All Internal connectors, components and wire terminations installed in the
enclosure shall be labelled in accordance with the design drawings

Racks and shelves shall be provided in the enclosure to mount equipment as
needed, including telecommunications devices and power assemblies. The
rack shall comply with: BIS requirements {or approved equivalent
international standard},

The rack shelves shall be capable of sustaining a constant 10 kg load. For ali
enclosures utilizing telecommunications services from a telecommunications
network provider, a nominal mounting space of 200mm x 300mm x 7hmm
shall be provided for interface modules used by the service provider. The
enclosure shall provide an additional fused or breaker protected, UPS-
powered receptacle for refated power requirement,

The ground moeunted enclosure shall include an LED lighting fixture,
minimum rating 5 watts, complete with lens or shield and high-efficiency LED
lamp driver,

Ground mounted enclosures shall be mounted on a concrete foundation of
the concrete class and dimensions shown in the detailéd project design
drawings. A cabinet riser shall be included when the cabhinet is located below
grade to protect against water Incursion.

All mounting arrangements for ATMS equipment shall also comply with the
requirements of that equipment as detailed in this specification.

The foundation and the foundation bolts for Ground mounted enclosures, il
and fized poles ete. shall be fabricated using a suitable (site specific grade of
steel} material. The assembly shall be galvanized to a minimum coating
thickness of 100 microns,

Galvanized Nuts, locknuts, locking pins washers ete, shall be supplied as a
part of the foundation.

Fixing templates with a placement accuracy of at feast +/- Tmm shall be
provided to allow for the correct orientation and installation of the steel
faundation on to the concrete hase,

pg. 14
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16, The strength of the foundation assembly shall be suitable to hold the

Enclosure/Pole while withstanding weather conditions of the site for a
period of at least 25 years,

2.4.2.2 Pales

1.

The poles shall be designed to offer a stable platform for the imaging
equipment to operate. Euach pole and its associated hardware shall be
fabricated using material appropriate for its installation site.

Nominal mounting height may be assumed as 12 meters, However, some
situations ay warrant different heights,

2.47.2.1Tikt Pole
1.

3

The poles shall be designed to offer a stable platform for the imaging
equipiment to operate, Each pole and its associated hardware shall be
fabricated using material appropriate for its installation site (GI, marine
grade 55, powder coated steel or enamel painted etc.)

. Poles shall incorporate a mid- -hinge tilt arrangement with a suitable coonter
Weaght to ensure a balanced tilt. The structural deﬂgn shall conform to

relevant standards and shall be certified by a statutory authority for
structural integrity and maximum aliowable vibration (typically caused hy
wind forces and other external stimuli} to ensure a stabile image at full optical
zoom of the camera mounted on it,

The design shall be tapering gradually over the whele length with the
minimum cross section af the top.

The design shall be base plate mounted with a matching foundation. .
The poles shall be supplied with a mounting template, rag foundation bolts
and other associated installation hardware.

An access door at the bottom of the pole shall be provided at a typical height
of 0.5 meters from the base for the termination panel. The typical door
dimensions shall be 125mm wide by 500 mm high.

The design of the pole and hiﬁge arrangement shall be such that the mounted
equipment does not touch the base of the pole or ground when lowered,
Suitable eyeieLs, anchors, pulleys, etc, shall be incorporated in the pole design
to allow for ease of raising the pole and to regulate the speed of lowering,

The design shsui tacorporale secure latching systems at the hinges to hold the
two sections rigidly. There shall also be a provision to pad-lock the two
sections to prevent unauthorized people from lowering the pole

The base plate shall be designed to allow underground appropriate plastic
/Galvanized Iron conduits to enter the base of the pole.

There shall be a tapered hole located not more than 150 mm from the top on
the side of the pole to accept conduit fittings o route cables to the mounted
imaging system components,
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12, The assembly shall be of stainless steel/galvanized  /Enamel
Painted /powder-coated to an appropriate minimuin coating thickness,

19, Deflection due to wind shall not exceed 0.1 degrees at a wind speed of at least
28m/s with the equipment mounted on the pole.

14, Suitably sized powder coated terminal box and terminal biock assembly shall
be provided and be treated as a part of the fixed pole. It shall be installed on
the pole near the hottom end and the joint, cable entry/exit points (or glands)
shall be sealed using a water proof sealant to avoid water ingress into the box
or the pole base.

2.4.2.2.2 Fixed Pola

1. Fixed poles shall be used to mount flashing traffic lights and cameras in
same of the lecations,

2. Fixed pole cross section shall either be circular with a typical outer diameter
of 150 mm oy square cross section,
The joint(s} shall be seam welded.
The fully fabricated pole column shall be ©f stainless steel/, vanized
JEnamel Painted/powder-coated to an ~gppropriate mirdmum  coating
thickness.

~~leg shall incarporate suitably designed holes on the sid  rnoaliow for

Eic..  eaentar oy exit the pole undamaged.

& The hottom poraos o . te = registance n
T Trating sife,
z 7. The structe | design ~Veant standards aua shall be
certified by a stajuius, "0 T s agimum
@ allowable vibration {typicaly co.edd gy suternal
£ stimuli} to ensure a stable image at full optical zoou e aounted
& ot i

8 Deflection due to wind shall not exceed 0.1 degrees at a wind speed of at

& least 28m/s with the equipment mounted on the pole,

. 9, Suitably sized noswder coated terminal box and terminal block assembly

“ shall be provided . veated as a part of the fixed pole. It shall be

&5 installed on the pole nea . sy mad md thoa daber et engry/exit
points {or glands) shall be seai. i grater

ingress inte the box or the pole base,

2.4.3 Heating, Yentilation and Alr Conditioning {HYAL) Subsystam

1. Where required, the ground mounted enclosure shall include af atr
conditioning system, The air conditioning system can be either pagsive or
active. The design shall be submitted to the NHAI or NHAT's representative for
approval.
Where a cooling system involving air conditioner or other heat-exchange? is

“E‘\.}

used, the cooling system shall be mounted next to or on the exterior of the
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ATMS enclosure. Where the enclosure needs to be penstrated, such as o
facilitate installation of pipes for coolant supply and return lines, provisions
shall be made to the penetration{s) in order to maintain the enclosure rating,

2.4.4 installation

1.

3.

6.

The ground mounted enclosure shall be installed according to appropriate
good engineering practices. All internal components and UPS (if required)
shall be securely mounted.

For ground mounted enclosure installation, UV-resistant caulking material
shall be applied along the joints of the enclosure. For mounting under a
camers lowering systers, the enclosure shall be positioned away from the
space directly below related camera.

Pravisions shall be made for all ducts (i.e. power, telecommunications, e1¢.), in
accordance with the design drawings and/or specifications, that will facilitate
the connection between the enclosure and the ATMS eguipment.

Where cables enter the ground mounted enclosure, they shall be fixed and
secured against movement and to relieve stress on the cable termination. All
penetrations to the enclosure shall be sealed with silicone sealant to impede
entry of gas, dust and water.

All wires/cables within the enclosure shall be secured and labeled. Earth
wires from all electrical devires, including surge suppressors, shall be
terminated divectly to the dedicated earth terminal in the enclosure. Farth
conductars shall not be daisy-chained from device to device,

All conductors carrying electricity at 60Vac or higher shall be segregated from
all telecommunications, signal conductors and conducter carrying electricity
lower than 60Vac, A minimum of 75mm shall be provided between these two
conductor groups. Where conductors belonging to these two groups need to
cross each other at distances closer than 75mm, the installer must ensure the
conductors are at a 90 degree angle {perpendicular) to each other,

Each wire shall be identified on both ends of the wire with heat shrink,
thermal transfer tube type wire markers in English. Adhesive Iabels are not
acceptable. The wire markers shall be white with black lettering, Hand
marking of the lahel is not acceptable.

2.5 Testing and Training

2.5.1 General Testing

Any test facility commissioned to carry out environmental electromagnetic
compatibility or optical performance tests or safety testing of telecommunications
equipment shall have adequate acoreditation meeting a relevant BIS standard or 150
standard or set up by a relevant government agency as a central facility.

1.

Quality systems relating to the design, development, testing, supply and
maintenance of software shall implement the guidance of 1S0 9000-3,
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2. The Service provider zhall operate an Envirenmental Management System
complying with the requirements of 180 14001

3. Any certification or accreditation necessary to comply with this specification
shall have validity current at the time the Contract is placed and be maintained
valid throughout the period of the Contract. Evidence of this certification or
avereditation shall be provided.

4. The ATMS service provider shall be responsible for any testing and/or

certification of equipment needed to meet or demonstrate compliance with

statutory or regulatory instruments and requirements.

The ATMS eguipment shall provide reasonable access and facilities for the

NHAI or the NHAlU's nominated representative to audil the operation of ig

quality systems and test facilitiey as deemed necessary by the NHAI or the

MHAI's nominated representative.

6. The ATMS service provider shall accept all responsibility for the satisfactory
quality, design and worlamanship of the ATMS equipment being supplied and
every part of the system and equipment whether manufactured by or supplied
to the ATMS service provider by supply chain partners and whether specified

L1

or approved by name or not.

7. Documentation detailing the proposed schedule of tests to be undertaken at
each stage of the test process for all ATMS equipment shall be provided. As a
minimum, the tests shall include Factory Acceptance Tests (FAT), Site
Acceptance Tests {SAT} and System Integration Tests {SIT}. All costs for such
tests shall be borne by the service provider.

8. Al test equipment shall have a valid calibration certification.
9, The acceptance of each stage of testing does not imply that testing is complete
at that stage. If problems are found at a later date or stage of testing, it may be

necessary to return to an earlier stage of testing after repairs have been made
to the system. If at a later stage of testing, an item of equipment is replaced,
repaired, or significantly modified, the equipment shall be retested to the level

& necessary to isolate any problem and establish a course of action to remedy
o the situation.

i

e

10. Test procedures, checklists, test forms and data summary sheets shall be
provided for each item. The proposed test procedures shall include a
description of the test topics, applicable pass/fail metrics, planned test
method and planned test instruments and tools. The NHAL and/or the NHAT's
nominated representative shall be notified of the date, time and place of each

E :

test, as a minimum at least 28 calendar days prior to the date the test is
ptanned to be conducted. The tests shall be conducted in the presence of the
NHAJ and/or the NHAI's nominated representative unless specifivally
authorized in writing by NHAI otherwise,

11, The NHAI and/or the NHAI's nominated representative shall sign the trial test
dacuments as proaf of a suceessful trial test for each item of ATMS pauipment

o
i
a
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and ancillary components, If the test trial is unsuccessful, the NHAL andfor the
NHAl's nominated representative shall be given minimum seven {7) full
buginess days’ prior notification before rescheduling another test trial,

ATMS Equipment that fails to conform to the requirements of any test will be
considered defective and the equipment will be rejected by the NHA! and/or
the NHAPs nominated representutive, In the event a defect is determined, it
shall be determined whether it is limited to a specific unit or could be
potential problems in all such units, Equipment rejected because of problems
limited to the specific unit may be offersd again for retest provided all issues
of non~compliance have been corrected and re-fested and evidence thereof
submitted to the NHAL and/or the NHAI's neminated representative. The
evidence thereof shall include as a minbmun 2 technical report detailing the
investigation that has been undertaken to determine the cause of the failure,
The report shall detail, as a minimum, the symptoms, cause and what action
was required to remedy the failure. This report, shall be submitted and
approved by the NHAT and/or the NHAYs nominated representative prior to a
new test date being scheduled,

. I the event that the ATMS equipment malfunctions during the test period, the

NHATL and/or the NHAI's nominated representative may declare a defert and
require replacement of all equipment at no additional cost, When a defect is
declared, the test and test peviod shall be restarted from the beginning for that
specific ATMS equipment.

If ATMS equipment has been modified or replaced as a result of 3 defect, a
report shall be prepared and delivered 1o the NHAI and/or the NHAPs
nominated representative for acceptance. The report shall describe the nature
of the failure and the corrective action{s} taken, If a failure pattern, as defined
by the NHAT and/or the NHAVs nominated representative, develops, the NHAI
and/or the NHAl's nominated representative may divect that design and
construction modifications be made to all similar units without additional cost
to the NHAL In the case of problems common to many units, all units shall be
maodified at no addifional cost to the NTIAL

El

"y P . S ot o Fomres e oo oEogailol Lo aiam B4 e T ey
JSes relevant subsections below for a detsiled description of each type of

testing and what it involves,

2.5.2 Factory Acceptance Test {(FAT)

i

The Factory Acceptance Test [FAT) shall be undertaken to ensure the ATMS
equipment has been completed to the required functionality, safety and
quality and meets all the contractual specifications,

The FAT shall be undertaken before shipping to site fo ensure the equipment
has been completed {constructed, programmed and pre-commissioned) 1o the
requived quality and is fully operstional. This will include equipment

pg. 25
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assembled to its final deliverable state either ingide or outside the ATMS

project.

The FAT shall be undertaken on the equipment due to be shipped to the site to

Fulfil their operational requirement and not on an alternative product

The factory acceptance test is used to

al Provide proof of functionality, quality and integrity with 2 comprehensive
checking process against the product specifications

b) Verify all-important decuments {manuals, instructions, plans, drawings} to
ensure they accurately reflect the reguirements and the eguipment
gperation

¢} Ensure that the equipment performs as expected under the testable range

of foreseeable conditions, including misuse and errors,
The FAT mav be witnessed by the MUAY or the NHAVs nominated

papsres
- crpduct being testen Cwiude the
following as a minimui..,
aj Pre-inspection testing and inspection

b} Pre-configiration of settings and sofiware

r.“._ Elonpe o v Phem :,.‘!T‘ 2 f{lf;‘{' r?,a,v\g Y

o A X o B Bt .
S ' ’ e FRATHY
3 FERS SR BEEEY 9

g) Foll commuynications testing
k) Fall eycle of powering up, logging on, logging off and pow 1
In the event of a test failing for my reason, the eqmpment provider must

undertake an anal g pomgtede sl vable,
then an excep® gged in L ten, “AT, the
campleted tex  Lould be evaluaied wih the test tese T sy test
failures th . _curred. An evaluation meeting siail agree o0 b el s Of aNY

faults e untered and discussing if the FAT should be comtinued.
One of the following actions shall be taken dependent on the extent of the fault:
a) The FAT can be completed if the faults are minor, and the system shall be

considered acceptable, subject to the fault being fixed before system
commissioning at site, A FAT shall also he repeated on a new versien of the
system incorporating a fin for the fanlt

b} Testing faults resulting from test procedure error or operator erydy shall
he repeated. The test may be repeated immediately if the error ig detected
at the time of the FAT.

¢} Major faults during the FAT shall lead te abandoning the FAT and
rescheduling it for a later date pending the fault being resclved
appropriately by the equipment provider,

41 The FAT tests specified shall be repeated for the SAT.
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2.5.3 Site Acceptance Tests {(SAT)

1.

A Site Acceptance Test {SAT} shall be undertaken at each ATMS squipment
location to verify that it meets the requirements described in the detailed
project design specifications.

Following the installation of equipment, but prior to the connection with other
ATMS systems and subsystems, a SAT shall be conducted on each piece of
equipment and witnessed by the NHAI and/or the NHAls nominated
representative.

The test shall exercise all standalone [non-network) functional operations of
the ATMS equipment and ancillary components installed and shall demonstrate
conformance with the requirements described in the detailed project design
specifications, relevant standards and manafacturer specifications,

The quality of equipment and its installation shall be judged and verified to
ensure compliance to relevant standards outlining operational safety, Ingress
protection, Surge/ Hghtning protection and Radio interference.

Equipment instatiation shall be inspected to confirm compliance to equipment
manufacturer’s installation good practice recommendations.

The ATMS equipment provider shall ensure that the required testing
equipment, incliding a portable computer and test software is provided for the
SAT. '

If any ATMS equipment or ancillary component fails te pass its SAT more than
twice, it shall be replaced with new ATMS equipment or ancillary component of
same make and model and the entive SAT shall be repeated until proven
successfil.

The SAT shall be conducted for each and every piece of ATMS equipment and
ancillary components.

Time extensions shall not be granted to perform the SAT due to any failures.
Failures during the SAT shall be resolved at no additional cost to the NHAL

2.5.4 Systerm Integration Tests (8IT)

1.

The SIT shall also incorporate the network-manageable portions of the ATMS
system incinding the ATMS system interface to the Regional and Main Control
centres, The SIT shall begin after earlier atages of testing have been successhully
completed [Le FAT and SAT) and accepted by the NHA!L and/or the NHAYs
nominated representative. When possible, the ST shall be conducted during the
harshest environment period deemed for that particular eguipment. The
duration of the SIT will be agreed with the NHA! or the NHAls nominated
representative prior to starting.

In the event of a system, subsystem, ATMS equipment, or ancillary component
tatlure, with the exception of consumable items such as fuses, the Project shall
e shut down for purposes of testing and correcting identified deficiencies

pg. 321
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(System Shutdown). System Shutdown is defined as any condition which, due to

work performed by the Service provider, results in the Project, or any system,

subsystem, ATMS equipment, or ancillary component thereof to cease
operation.

The SIT shall be re-started after the identified deficiency has been corrected.

If the total number of System Shutdowns exceeds three (3) due to the same

system or subsystem, ATMS equipment, or ancillary component;

a) The system, subsystem, ATMS equipment, or ancillary component shall be
removed and replaced with a new and unused unit.

b) All applicable FAT and SAT, as deemed necessary by the = "''" d/or the
NHAI's nominated representative shall be performed and tic shall be
restarted upon written approval from the NHAI and/or the NHAI's
nominated representative.

Time extensions shall not be granted to perform the SIT due to any failures.

Failures during the SIT shall be rectified at no additional cost to the NHAL

Upon the successful completion of the SIT and all the required submittals,

testing, training, and documentation have been successfully submitted to

and approved by the NHAI and/or the NHAI's nominated representative, the

NHAI and/or the NHAI's nominated representative shall provide written notice

of Final Acceptance.

The notice of Final Acceptance implies that the system is ready for commercial

operation subject to adequate training provided to the Operations and

Maintenance personnel (Ref section 2.5.7).

2.5.5 Defects Liability Period (DLP)
1. Any minor defects in the system identified by the NHAI and / or the NHAI's

nominated representative and provided to the Service provider in the form of a
written notice during the Final Acceptance (Ref 2.5.4 above) shall be rectified
during the Defects Liability Period. The above defects list shall also include any
defects that surface during the DLP which shall also be rectified by the Service
provider during the defined DLP itself.

. Suitable tests for confirming the rectification of defects shall be performed by

the Service provider to the satisfaction of the NHAI and/or NHAI's
representative,

. The DLP shall be in force for a period of 6 (Six} months succeeding the notice of

Final Acceptance.

2.5.6 Integration

1,

Integration activities of the ATMS project shall be coordinated and undertaken
such that all systems, subsystems, ATMS equipment and ancillary components
are integrated with the ATMS Control Centre hardware and in accordance with
the detailed project design specifications.

pg. 32



National Highwayy Buthority of indis

Advanced Traffic Menagement Systam (ATMS} on Mg

Functional and Technics! Specifications

2. All integration activates shall be coordinated with the NHAI and/or the NHAYs

nominated representative prior to commencement of any integration activities
and shall be agreed in accordance with the project program.

Integration activities shall include the telecommunication nodes (Le. Managed
Ethernet Switches} with the existing and/or propesed fibre optic Fthernet
telecommunications network for the design and connectivity of the ATMS
Project.

All ATMS equipment shall be managed and operated by the ATMS Centrol
Centre. The ATMS eqguipment shall be integrated as identified in the design
drawings and/or specifications, into the ATMS Control Centre,

2.5.7 Training
1.

Training shall be provided for the eperation and maintenance of all the ATMS
equipment and anciflary components,
Certification by the NHAl and / or the NHAI's representatives is mandatory for
the Service provider to begin commercia operations of the system.
Training shall be designed to familiarize the Service provider's own Operations
& Maintenance persenne@ and NHAI's fepresentatives with the design,
installation, aperation and maintenance of the ATMS equipment and the overall
system. The training shall also cover functionality, theory of operation,
calibration, testing, performance and operating parameters.
A single organized training shall be conducted by the Service provider. A
complete course outline and summary of the experience and qualifications of
the instructors shall be submitted to the NHAI and/or the NHAI's nominated
representative for approval prior to commencement of training. Training
sessions may be combined and/or shortened with the agreement of the NHAL
The training will be conducted at a location agreed with the NHAL
The training materials shall be provided in English, The training materials shall
include as a minimum:
a. Course outling
b. A Microsoft Office PowerPoint presentation showing detailed subject
material
£, Operation and maintenance manuals in both electronic and paper format
d. Test equipment and tools
€. Any other required information.
Training shall also include the imparting of practical ‘hands-on’ experience to
the trainees during each training session.
At the end of each training session, a test shall be conducted on the trainees to
gauge their learning and the effectiveness of the training.
If, at any time during a training course, the NHAT and/or the NHAI's nominated
representative determine that the course is not being presented in an effective
manter, the training sesston shall be suspended. The Service provider shall
make the necessary changes (o the course, resubmit the required training
materials for approval and reschedule the training course,
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2.6 System Operation and Maintenance
i

The Service provider shall perform System Operation and Maintenance {U&M}
(after Final Acceptance of the system]} meeting the requirements contained in
the Terms of Reference.

The Service provider shall deploy adequate number of trained personnel at

site and at their back office to ensure that the above requirements are met.
The Service provider shall submit, to the NHAL reports as required on their
Operation and Maintenance.

2.7 Computer Software Requirements

These requirements inchude those that are reqiiired to ensure adequate availability
& sustainability of the ATMS software during the contract period.

The software for the system shall be designed and developed for adequate

scalability of existing system functionality, addition of new functionality and

easy maintainability. The medinm used for storage and loading of programs

shall be suitable for the way they are likely to be handled and stored and shall

not require closely controlled environmental conditions,

The software development methodology used should ensure the development

of modular software.

The ATMS service provider shall ensure that the development environment is

adequately maintained during the contract period to ensure adequate support

for the maintenance of the software under use and further

additions/modifications to its functionality as may be required,

All documentation, diagrams (including software schematics or automated tool

output} and specifications, shall be produced to recognize Standards and, apart

from where other standards are agreed, shall use conventions, symbols and

terminclogy defined in the appropriate European or International standards,

There shall be at least two sets of all source programs held on the agreed

medium. For reasons of security one set shall be kept remote from the other(s)

and regularly updated as changes are made. By agreement the NHAI or the

NHAI's nominated representative inay hold one set.

The ATMS service provider shall hold at least two sets of all operational

nrograms including, where appropriate, site-specific data and programs held in

appropriate media.,

All programs being deployed shall be dearly identified and include the

appropriate issue details and date.

The documentation held at site shall be fully annotated with issue number, date

and section reference and shall include the following

a} A concise description of the averal] function of the software,

k1 Details of the computer hardware of the system, upon which the seftware in
installed and any proprietary software products used, including databases,
operating systems and their version/issue status,
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i A complete Mst of all modules in the software with their functionsl
description and interaction with other modules. .
d} Clear operating instructions.

2.8 Information Security

1. Providers of ATMS system are required to ensure that the system being
provided operates in a secure manner. The solutions offered shall be in
accordance with Information Technology {Reasonable security practices and
procedures and sensitive personal data or information) Rules, 2011 published
vide Government of India Notification No. GSR 313{E) dated 11th April,
2011,

2. The Service provider is expected to have familiarly with IS0 27001 or procure
the necessary expertise in developing and delivering solutions in line with
information gystem security best practice.
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Chapter 3
Video Surveillance Syste /777 8

3.1 Scope
This specification lays down the general, functional and technal requirement of
the Closed Cireuit Televigion (COTV) System to be ussd as a sub-system of ATMS
implementation. CCTV shall include fixed cameras and PTZ cameras.

3.2 Funotion

1. The system monitors vehicular and other road related activity along the
highway stretch.
T COTV system s reguired 1o ensuve
~orelated surrounding aress o

surveillance of the target road
erate a tamperproof record for

posi -

3.3 Functiona!l Regquirements

1. The System shall provide an online display of video images, It shall be nossible
ro use monitors with latest display technology or similar display dvices located
in ATMS Control Centre.

2. Proposed CCTV system shall follow an open standard and follow . ¥ hased
network centric architecture to provide a high-speed system implementation
for best performance.

3, System shall use video signals from varimus fvnes of OO0 enfo cameras
installed at road locations, process them fo. : nonitors
at ATMS Control Centre and simultaneously record all the cam

4. Video Footages should have been compressed using H264 {7+ 4 part

10/AVC) standard prior te recording.

5. System shall use either IP cameras or analog CCD cameras with external
encoder. Analog CCD cameras should connect to a Hardware encoder through a
cable and the combination shall support minimum dual streams. The hardware
encoder used shall be capable of producing streams at 25 FPS for each
connected camera. If the camers is [P hased, it should be UTP ready. The
compressed videa shall be streamed over the IP network.

6. Encoders shall have less than 200 ms of latency and shall support dual styeam—
H.Z264 [MPEG 4 part 18/AVC)

7. The recording resolution and frame rate for each camera shall be user
programmable.

4. Surveillance CCTV cameras shall operate on 230 V, 50 Hz single-phase power
supply. If the camera or connected accessory operates on a different voltage or
frequency, necessary conversion/correction device shall be supplied along with
the camers.

T
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12.

13.

Encoders shall be POE compliant and connected to Layer 2 or Layer 3 switch as
per system design using UTP CAT 6 Cable or fibre optic cable and the required
connectors as per standards,

.The encoder shall be built on embedded processor, preferably with its own

RTOS and should convert Analog Composite/S-Video Input into good quality
digital stream on real time basis. it shall be able to transmit as Unicast
/Multivast [P packet with low latency {fess than 200 musec) for live viewing as
well as for recording,

The video reselution should be configurable between the camera’s maximom
resolution {D1 or better] @ 25fps to CIF @ 25 fps or at lower frame rate per
camera at the discretion of the user.

The encoder should generate H.264 (MPEG-4 part 10/AV() video stream
Compliant with 1SO/IEC 14496-10 standard. The encoder should be
interchangeable with any standard encoder of any other make, which generates
H.264 (MPEG-4 part 10/AVC) video stream Complant with 1SO/IEC 1449610
standard.

PTZ cameras shall support the feature of pre-programmed tours for easy
rustomization to cover specific points of interest in a predetermined pattern.

3.4 Technical Requirements

L

o

~d

The rated resgiution should be sufficient to view the target area in acceptable
detail for all cameras. Vehicle characteristics such as colour, shape and vehicle
class shall be discernible from a distance of 1000 meters from the camera (at
full eptical zooml

All cameras shall have a minimum sensitivity of .02 hux for colour images at a
shutter speed of 1/15,

AGL and Auto iris combination shall provide a light range adaptation of 10000:1
or better.

All cameras should be rated for outdoor use.

All cameras shall have day-night IR filter for brilliant daytime colour and
excellent night viston under low light!

Ability to communicate using a cholce of technologies [Wired ether-net, WIFL,
OFC ete) to allow for system scalability and smooth integration, as the
communication infrastructure is changed or upgraded.

PTZ cameras shall allow for 360 degree pan, 2 to 92 degree tilt and ot least 35x
optical zoom to provide for coverage of a wide target area and vet maintain the
requirad image detail, Al PTZ cameras shall have Cloged loop speed control
with Integral pan / tilt motor drive to enable smooth, precise pan-tilt for fine
control and accurate tracking, even at high zoom levels,

All cameras shall have Flat glass window with internal heater for better optical
performance in rainy, humid environments.

&l cameras housing should be waterproof weather-sealed and corrosion
resistant,

p. 37
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10, It shall be ensured that the Camera mounted on the pole provides an adequately
stable image up to wind speeds of 200 km / h such that 2 vehicle's make and
model can be dearly identified on the control room display, at full zoom. Such a
stable image shall also be ensured when vibrations are encountered during the
passage of heavy vehicles close to the CUTV pole

11. COTV Fixed Cameras shall comply with the following Physical and electrical
specifications:

a}
b}
¢}
d)
€]
)
2}
h)
i)
i
k)
H
mj

n)

Image Sensoy
Active Pixels

TV lne Resolution
Sensitivity

Focus

Signal te Noise
AGC

White Balance
Electronic Shutier
Scanning Format
Video Qutput
Housing

Power

Protection

1/4" CCD Mindmum

752 {H1x582(V) minimum

480 Lines or better

(.02 lux [B/W], Jess than 0.2 Tux {Colourjor bettey
Fixed /Manual

=46 dB

Automatic

Automatic

Auto/Manual,1/3~1/16000s

PAL

VRS 0.7V minimum 4000med or Ethernet 107100 Base-T

1P66 or better. )
230V, 30 Hz domestic supply
Class - D for data/signal lines and class B for power

12, CCTV PTZ Camsras shall comply with the following Physical and electrical
specifications:

al
b}
c}

d)
e

f}
g
h}
i
3
4]

fmage Sensor
Active Pixels
Resolution

Sensitivity
Focus

Optical Zoom
Signal to Noise
AGT

White Balance

Electronic Shutter

Iris Control
Scanning Format
Video Dulput
Pan Range

Pan Speed

Tilt Range

Tilt Gpeed
Pre-set Positions
Housing

Power
Profection

1/3” CCD or better

1280{H) x860 [V} or better

720p or better matching the Active Pixels of the Camera
offered by the bidder to meet 3.4 (12.b} above, DLCF )
0.005 tux (B/W), less than 0.06 tux {Colour) or betier
2. hmm to 12%9mm or better

3A5x% or better

> 54 48

Automatic

Automatic

Auto/Manual, 1/1 ~ 1/30.000s

Automatic

PAL

sthernet 10/100 Base- T

13 to 360 degrees, Auto flip at 180 degrees,

yariahle 0.2 degraes per sec. to 80 degrees per sed.
+10 1o -92 degraes

variable 0.7 degrees per sec. to 40 degrees per sec.
255 minimum.

166 or better.

230V, 50 Hy domestic supply

Class ~ D for data/signal ines and class B for power
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13. Encoders shall comply with the following Physical and electrical

specifications:

a) Format PAL Colour, B/W, Composite, 25fps, 2:1 interlaced

b) Resolution To match the Active Pixels offered by the bidder for each type
of camera to meet requirement 3.4 (11.b) & 3.4 (12.b) above,
D1,4 CIF 704 x 576, 2 CIF, CIF, QCIF.

¢) Frame Rate 25 fps (PAL) and lower

d) Encoding H.264 (MPEG-4 Part 10/AVC) Compliant with ISO/ IEC 14496
-10 Standard

e) Video Parameters  Brightness, contrast, hue, sharpness & sizing selectable

f) Video Latency Less than 200 milli Seconds

g) Connectors BNC for Composite Video input, suitable connectors for Power,

Alarm in, and Alarm out, RJ-45 for Ethernet 10/100 Base-T output shall comply with
the following Physical and electrical specifications

L. IP Address :Static IP Address or as per System requirement.
Il. H-264 (MPEG4-Part 10/AVC) :Compliant with ISO / [EC14496 -10
Il IP Packets :Unicast and Multicast
IV.  Iris Control :Automatic
V. Housing :IP66 or better (if separate from camera).
VL.  Power :any, as long as it links to 230V, 50 Hz domestic supply.
Vi on :Class - D for data/signal lines and class B for power

3.5 Environmental Specifications
1. Cameras & connected outdoor equipment shall be suitable to work from -10°C
to 55°C with Relative Humidity up to 95% non-condensing. If any additional
equinment(s) i=/are needed to achieve this range, it shall be supplied along
\ ‘Ldoor equipment.
2. Cameia nousing shall be of IP 66 or better rating.

3.6 Testing

Since each CCTV installation is different, it would be the responsibility of the
manufacturer/Service provider to demonstrate the viability of his solution with a
previous work of a similar capability or a pilot on the proposed ATMS site.

3.7 Installation Requirements
1. Power shall be obtained from 230V 50 Hz mains provided on site {or from a
renewable energy power supply rated for a nominal voltage of 12V DC, where
ever applicable}.
2. Location of CCTV Cameras shall be within the ATMS stretch as verified by
NHAI's representative.

pg. 39
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3.8 Maintenance Requirements
1. The equipment supplied shall remain operable for at least the contract period
from the date of commissioning.

2. The Service provider shall undertake e 1ii provide
spare parts till equipment - L wig, wiuch shall not be less than
contract period & caprply.

CRARe Caeguirements

. ue software supplisd and fustalled at the ATMS Control Centre to operate the
c shall e able to integrate with/Bxport data to and impor® data from the

ATME unified datahase located bn ATMS Control Centre.

A VT PUIS
i TV gwstan
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Chapter 4
Video Incident Detection System (VIDS) -
CCTV Based Video Analytics

4.1 Scope

This specification lays down the general, functional and technical requirement of the
LCTV based VIDS to be used as a sub-system of ATMS implementation, for automatic
detection of incidents and generation of local visusl alerts. [t also includes the
associated visual alerts in the form of flashing lights which are connected to and
activated by the VIIS, The svstem offered shall have the capability to also operate in
low light conditions normally experienced during night. In very poor visibility
conditions such as during winter fog/smog, the system shall detect the condition of
powr visibility and generate visual alerts, Further it shall raise an alarm if
signal/image quality is too poor to reliably process.

4.2 Function

The VIDS, essentially consisting of a fixed CCTV camera and an attached (& co-
located) Video Image processing unit, shall perform remote incident detection at
designated spots on the highway section and innmediately provide local warning to
nearby travelers / rcad-users on detection of relevant incidents. It shall also
communicate such detected incidents to the ATMS Control Centre for storage,
analysis & reporting.

4.3 Functional Reguirements

L. The system shall include pole / gantry-mounted eolour COTV Cameras connected
to co-located Video Image processing modules that can detect incidents based on
video analytics and trigger alarms on detection. The above equipment shall be
sultably gantry or pole mounted. The entire video detection system shall consist
of the following:
a} Video Image processing unit{s)
B} Video camerafs) with IR filter, enclosure, and sunshield
¢} Camera Lens
a4} Pole/gantry mounted flashing warning Hehts
e) Surge Suppressor
£} All other necessary equipment for operation

2. The Cameras shall be mounted at 3 height of at least 15 m above the road surface lavel,

3. The system shall automatically detect the following {ncidents using vides analytics:

a) Vehicles travelling in the wrong directions fe.g. Contraflow, Le., a direction that is
the reverse of or across the allowed direction of traffic flow)

b} Stalled Vehicles

ol Queuing up of vehicles

¢} Large material dropped flving on the road

i
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¢)] Poor visibilivy dus o fog / sreoke / dust
A detaifed Herof incidents iz inchuded under section 4.3.2.3 of this document.
4. The incidents, a3 determined and programmed by the user shall be automatically
detected in real-time and alarms generated. '
5. These systems shall be installed at highway locations such as vulnerable merger
points of Service road with the main carriageway, blind corners / turns on the
main carriageway and road junctions.
The system shall be able to detect both approaching and receding traffic in
multiple traffic lanes. A single camera shall be capable of detecting a maximum of
3 lanes.
7. On detection of an incident the systers shall activate fashing lights locally to
warn road users,
8. Simultaneously the detected incidents shall be communicated to the ATMS
Control Centre via the OFClink.
. It shall also be possible to view on-line and record at the ATMS Control Centre,
the video images fromi these CCTV cameras belonging the VIDS.

-,

© 10. Gantry/Pole mounted flashing lights of 300mm diameter with a visibility of at

& least 500m shall be used for local warning.

& 11. There shall be at least two such warning lights each mounted typically at a
distance of 100meters and 200meters before the incidence monitoring point

& when seen froy: the direction of travel, The above distances shall be suitably

optimized during detailed engineering.

12. The lights shall be powered by a local solar PV based power supply and shall be
inter-connected with the incident detection system either by cable or by wireless
(GSM-based).

13. During periods of poor visibility, as detected by the VIDS, the lights shall go into a
flashing mode until visibility improves to a level for adequate incident detection.

14. The above lights stall stop flashing either on the event of the disappearance of the
detected incident{s) or on the occurrence of a reset from the contrel room,

15. 1t shall be possible for a supervisory computer in the ATMS control centre to
view images in real time as they occur. ‘

16, Alarms related to detected incidents shall be alse be enunciated on the above

7 supervisory computer at the ATMS Control centre and shall be audio-visual.

4,2 1 Video Image Processing Unit
1. The Video Image Processing Unit shall combine indeor / outdoor traffic flow
nonitering and autornatic incident detection all in one gingle hoard.
2. The system offered shall be modular and multi-functional,
The hoards shall fit directly into racks without an interface box. The boards shall
have inpuf ports te monitor a minimurm of four {4) separate cameras.

Lad

4. The incident detecting video image processing shall be done on a dedicated
2CR and the alarms / messages shall be sent to the Sashing Hghty and the ATMS
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server immediately. Use of auxiliary PCB's connected through ribbon cables ete.
is not recommended and may not be acceptable,

The Video Iimage processing unit couplad to the camera shall have the capacity to
detect the presence of vehicles in at least 100 detection zones within the field of
view of the image sensor.

This unit shall have the ability to compensate for camera movemenis upder
adverse weather and traffic conditions,

4.3.2 incident Detection

1.

The system shall prow
aj Measuremsn® - dw spesd between 0 <150 Km/ Hr forup to 8 g

Pt Lucles coming from the divec 3 irgction of
ik vehicles traveling in g diveut
iravel,
¢} Automatio detooy roamg of fraffi

and stop & gn
g} Total pued VT SN
=t -2 0f stationary vehicles within 10 sec
Lultoring zone eccupancy of the detection area

g} Detection of deceleration
hl Detection of fog / smoke.
iy Detection of 2 fallen object
i1 Alarms for following events

(1} Queue

(2} Stop

{3} Reverse Direction and direction across the road

{4} Movement and collectinn of peaple

{5} Speed Drop

{6] Fog / smoke

{7] Video Signal absent

{8} Error
It shall be possible to define an cutput for each alarm. It shall also be possible to
have remote monitoring and the ability to remotely change configurations
of the image processing boards. The field electronic modules shall save images in
case of alarm and send them to a server in the ATMS Control Centre. Such an
image sequence shall consist of number of images with the pre-incident
information and number of images with the post ~historical incident information.
In addition te the above it shall aiso provide following alarms:
a) Video guality bad /low
Bl Mo video signal
¢} Communication problem
in the event of communication problem with the central server the alarms shall
be saved on the loval field electronic module. The memory shall be adequate to
store up to 3 miniroum of 255 alarms.
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The central server shall clean the data on the local module once the details are
transferred on to the server.

This Video Image Processor-lncident Monitor shall combine traffic incident
detection and traffic flow monitoring in one single field electronic module.

It shall be possible to define up to 16 stop zones per video hnage distributed over
detection groups {one group can contain one or mere zones).There shall be
facility during set-up to program following alarm levels

a} Stepped vehicle

hl Image guality

<) Smoke

There shall be facility during set-up, for alarms to be enabled or disabled for a
specific type of traffic flow {eg no stopped vehicle alarms during queue
conditions),

4.3.3 Flow Monitoring

1.

14,

The system shalk

a} Define up to 8 speed zones per video image.

b} Monitor traffic flow speed from 0 to 150 km/hr for up to 8 lanes.

¢) Have facility for speed zone to be made direction sensitive,

d} Monitor zone occupancy of the detection area.

2} Automatically distinguish between minimum § types of traffic flow (levels of service}
based on Bow speed and zone cccupancy.

£} Detect wrong-direction vehicles & sudden speed variations within seconds.

The dats and events from different video image processing beards shall be

transferred and stored on to a server in the ATMS Control Centre..

The data shall be stored on to a relational data base and can be accessed locally or

via a network

The real time data shall also be made available on to a TCP/IP socket for NHAI

applications & other systems to monitor and control traffic if need be,

The systemn shall be hased on NHAl-server architecture. It shall be possible to

operate both on the same PC or on different PC's connected on LAN,

in distributed architecture the server shall perform the function of polling the

detectors / video image processing boards, storage of traffic data, alarm events

and alarm image sequences in the data base. It shall provide for real-time

connection for the NHALS ueing TCP/IP connsctivity.

The NHAIs {Traffic Management Terminal} shall access the database using

standard Network connectivity to view the historical traffic flow and incidents,

The operating system shall support a Relational Database for sterage of traffic

data & events and a reporting tool for reports generation.

The software shall have the facility to program the individual video image

processing beards in remote configuration. The same shall be done using the drop

down menu.

The entire network configuration shall be displayed on the screen and the video

fmage processing cards shall be selectable for programming / modification.
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4.4 Technical Requirements {
Performance of CCTV based video incident detection system: g
{ncident type % Accuracy Time {o detect E
Stopped vehicles = 5% 10 see,
Gueue ) ==99.5 2 sar
Wrong direction {Contra-flaw) =950 <1gen

4.5 Video Camera

1} The unit shall be a high resolution, 1/3 image format CCU camera, designed for
professional video surveillance systems. Incorporating the latest i COD

technclogy, the video camera shall provide detailed video without lag, image
retention, or geometric distortion.

2} The camera shall have great low light sensitivity, electronic shutter, automatic
gain control and back -light compensation to enable camera to operate in wide
range of lighting conditions. The camera shall be compatible with infrared
ifuminators and shall support both direct drive and video drive auto-iris lenses.

3) The Camiera shall have the following specification:

a} Rated input voltage 230 VAC, 50 Hertz

hl Imager Interline transfer CCD 1/37 format
£} Sync System Internal with Crystal External with Mains
synchronization ¢

d} Active picture elements 1920 X 108D Active Pixels
2} Bignal to noise ratio =53 dB minimum
f1 Minimum Humination 015 Lux { FL.2 , AGC On} at 5O IRE

#) Electronic Shutter Manual: 1/50 to 1/10000 sec, 8
selections possible,
Automatic : AES 1750 TO 1/100000 Sec

A A S

hY Back Light 6 Zones &
Compensation P

{3 Camerva Textin Picture 16 Charaeter title anywhere on screen. €

i} Encoding for integration 264 { MPEG-4 Part 10{AVC) <

with the ATMS control =

Contre ©

Kota: The bidder may also offer 3 CCTV Camera system with a hulltin &

Video analytics feature meeting the requirements, b

4.6 Housing g

Thiz shall be an aluminium enclogure designed for outdoor £0D ramera

instaitations and shall mest the following minimum requirements:

F-
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al Camers mounting Remuovable cradie assembly _

b} Cable entry Through Hquid-tight fittings that will accept cable.

¢} Finish (iff-white semi-gloss polyurethane

4} Construction Frrruded aluminiom heusing, Aluminium rear-end cap,

Alnminium front cap with glass faceplate, and aluminium
cradle, 3 sunshield to be included
e} Window % i thick, with 3 Thermaostat controled wingdows
f} Heater/defogger strip
g1 Rated inputvoltage  2380%37
hY Output voltage B
o Nemie

Loeras shall be housed in an enclosure sultable for outdoor car - taliations
and shail meet the following minimum recuirements:

al Camers mounting Vandal-proof wall /- L ewidiit @s per site
requirdment
WY Calda antry 1Pa6 compliant cable pass-through
& 7 hite semib-gloss
& d} Construction ey ewily clear Y
’ R bectet] poiy s i GO :
& e} 24*7 fan assisted thermostatically cox CmEEE e e CODISY
fI Rated input voltage 230 VACS0Hz
2 g} Qutput voltage 24712 V AC/DC as requiired by the camera and zoom
components
h} Nominal power 50 watts

4.7 Environmental Reguirements

& 1. Cameras & connected ontdont -+ + wwavt shs! ha cyitable te work from -10°C

& to B5°C with RH up to ¥ - Drianal equipment(s)
is/are needed to achieve this range, si shan ve supp - : outdoor
equipment.

2. Equipment housing shall be of IP 66 or better rating.

&y
e

4.8 Testing

Since each installation is different, it would be the responsibility of the Service
provider to demonstrate the viability of his solution with a previous work ef a

e

7

similar capability or a pilot on the proposed project site

4.9 instailation Reguirements
1. Power shall be obtained from 230V 50 Hz mains provided on site {or froma
renewsahle energy power supply rated for a nominal voltage of 12V DG, where
ever applicablel.
7. Locvation of COTV hased VIDS shall be within the project highway stretch.
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410 Maintenance Requirements
1. The equipment supplied shall remain operable for the contract period from
the date of cormmisgsioning, _
2. The Service provider shall undertake to support/maintain the equipment till
the completion of the contract period.

4.11 Operational Reguirements
The software supplied and installed at the ATMS Control Centre to operate the
LCTV-based VIDS shall be able to integrate with/Export data to and import data
from the ATMS unified database located in ATMS Control Centre,
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Chapter 5
Vehicle Actuated Speed Display

5.1 Scope
Thiz specification lays down the general, funtctional and technical requirement of
the Radar Vehicle Actuated Speed Uisplay complemented by a data-logging CCTV
Camera to be used as a sub-system of ATMS implementation. The speed display
shall include mounting fixtures and the anchoring mechanisms for the same, These

speed displays shall be installed to warn road users of pver speeding and thereby
acting as a deterrent. They shall alse have the capability to collect and relay real
time data for subsequent analysis in the ATMS Control Centre,

5.2 Function
The speed display shall provide textual or graphical warning to the vehicles
exceeding the preset speed limit It shali further capture an image of the over-
speeding { i.e. the speed exceeding the preset limit} vehicle,

5.3 Functiona!l Requirements

1.

¥

The system shall perform during day and night as well as in adverse weather
conditions,
it shall have built in diagpostic functions to quickly asses the validity of speed
calibration,
It shall adjust display intepsity automatically to suit the ambient light
conditions.
it shall be modular in construction for ease of maintenance,
it shall display numeric speed data as well as graphical {standard 1RC road
warning sign{preferably) / textual warning.
Measurement:

a. Speed range: Ykm/hito 200 kn/h

b, Maximum Measuring errors: Up to 100 km/h - £ 3 kim/h, Above 100 km/h

~¥2 5 kn/h

oo Minimuom Monltored esection length : 5080 m
It shall have the farility to log vehicle data { Speed & vehicle imagelof over-
speeding vehicles and transfer them to the ATME contral centre.

5.4 Technical Requirements

The s;pﬂeri display shall be formed using individual modules,

Speed display must be constructed using corrosion resistant panel with
pixels in row: column matrix,

Scanning/Multiplexing ratio shall be 1/8 or hetter,
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4, The LED Cluster shall consist of individual LED's rated for out-door use,
5. Shall support an industry standard communication interface such as TCP/IP
on copper, Wi-Fi, andfor fibre optic to help setting the preset speed and

retrieve log data.

6. Shall maintain time stamped record {speed and vehicle image) of each case of
over speeding in » log file that can be retrieved over the connected networltor

using a focally connected laptop.

:q

it shall optionally be pessible to configure the display to send real time

violation svent record [(speed, vehicle image and time stamp} over the
connected network while recording the same.
8. It shall be possible to control the brightness of displays automatically using

buili-in light sensars.

9. All POR's shall be of FR4 material, 1.6mm thick and LED matrix PCH shall be
2.4mm thick. PCBs shall be of the guality suitable for use in environment

conditions specified.

10. The equipment shall allow local diagnostics via laptop connected fo its

communication port,

11. Fault diagnostics shall be provided to include the following as a minimum:

a) Camera Failure
h} Radar Failure

12. The equipment shall comply with the following Physical and elecirical

specifications:

Specifiga_tim;

15 hi ghééﬁvidﬁh per digit or character

Viewing Angle

15 to 30 degrees

Color and Wavelength [nM]

Lumainous intensity

7500 candela per meter squara.

Power Feed

230V AC @ 50Hz, with Battery backup and preferably solar
chargeable

Mounting Fized over existing ganiry or a separately erected pole
Humidity _ 0 to 95% Non-Condensing
Operating Temperature
perating Tem 0°C 10 55°C
{Arnbient)
Construction Weatherproof sutdoar non sealed ventilated

Compunication

Etharnet on Copper, Fibre, Radio {3G/GPRE, 'E'}In@t{}{;th

P H Eh
angd WiLEi

Pratoonl

TCR/IP, NTCIR, SHNMP

Data-logging camera

Resolution 680 TVL, sensitivity 0,02 lux@F1.2 {Colour] and
0.01 to (.,0001 adiustable @F1.2

Operation

Sofrware for VAS display sign configuration and log file

retrieval,
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5.5 Enwironmental Specifications

The VAS shall meet the following climatic and eavironmental requirements:

TEST

Changs of temp test
Dry heat test

Cold test

o Tt ot {Oyelic)

Bamp heat test (Seaay nwie w

Saltmist test
Dust feeat
Bump tost

Vibration test

REFERENCE
15 G000 Part X1V Sect It
FEC-571; 18 9000 Part-l] Sect 3

15 G000 Pary 1 Sy [0

™

FOEMIS Faeg v Seon o Jariant

159000 Part X! grocgunrg 3
IS 9000 Part Xl

15 9000 Part VIE Sec. 2
TEC {IPT 1001A revised]

The equipment shall be tosied for futioene P halow,
& 1. Speed limit shall be programmed using the provided . e rhe network
ot through a locally connected laptop terminal, as the case ria;

&

Py 5.7 Installation Beguirements
1. Power shall be obtained from Z30V 50 Hz mains provided on site or from on-

bR

i
o

A
%

g

o
i

hoard solar chargeable batteries. .
2. Solar panels (if supported) shall be installed on the same fixture as the display
(pole or gantry}
3. Location of speed display shall be within the project highway stretch.

5.8 Maintenance Requirements
The equipment supplied shall remain operable for at least the centract period
from the date of commissioning.

Brightness of pixels, ambient light sensor, radar accuracy and false positives.

2. The Service Provider shall undertake to support/maintain the equipment till

the completion of the contract period.

5.9 Operational Requirements

1. The software supplied to configure and retrieve logs shall export data that

would integrate with ATMS unified database located in the ATMS Control
Centre.
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Chapter 6
Emergency Roadside Telephone System

6.1 Scope

PN o R I8

i e

This specification lays down the general, functional and technical requirement of
the kmergency Roadside Telephone {also referred to as Emergency Call Box] to be
used as a sub-system of ATMS implementation, The term "Emergency Roadside
Telephone” or the term "Phone” covers the phone instrument, mounting hardware,
pole or any other mounting structure along with grouting, the charging stations,
secondary power source such as the batteries, and the solar medules in case the
units are solar charged.

6.2 Function

Emergency Roadside telephones are to be used by the road users to make
emergency calls to the loval ATMS Control Centre to report incidents such as
accidents and Jor othsey emergency situations on the highway requiring
immediate help / intervention,

6.3 Functional Requirements

1. Suitable for working on a Fibre Optic / dedicated copper transmission/ wireless

network as per requirement. ’

Built-in speaker and microphone for hands-free operation.

3. Clearly fabelled and distinctly identifiable “activate” button to initiate
comnunication,

t

4. Audic and visual indication of communication status such as call placed, call
acknowledged at the control centre, call in progress, or call on hold.

5. Multiple numbers shall be programmed {at least three) inte the device so that
incidents of line busy are minimized,

6. The unit shall dial each number in sequence automatically till the line is
connected or call is cancelled by the road user.

L

Shall provide a means 1o record the message in case all the lines are busy.
8. Provision to operate the phones in case of primary power failure, Battery
backed power source shall be used and preferably, it shall be solar charged.

4, The ERT Phones shall operate in duplex mode.

10. The ERT Phones shall have the front facia suitable for rugged outdoor use.

11.The ERT phone shall be designed to provide the following operation related

functions:

113 The vzer will push the call button to initiate a call from the phone.

11.Z  The ¢alling user shall hear a ring tone i the call is successfully initiated,
Alternatively ¥ the line is busy, a busy tone accompanied by 2 voice message
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both in English, Bingdi & Local language shall sovmd, When the system s not
functioning a suitable message shall sound alomg with a distinctive tong that is
ather than the ring tone or the busy tone.

11.3 The phone units shall have self ~dingnostics fo test themselves for correct
aperation. Apy malfunction detected shall he reported to the control room
system immediately along with the nature of the fault

11.4 A scheduled vest of all phone anits shall be performed at regular intervals fpr
correct operation of speaker and microphone,

12. The ERT system shall have automated start-up ability in the event of power
outage and restoration.

13. All Alarms, results of self-diagnostics tests and data related to the ERT system
shall be logged to a central database, Attempied damage as detected by the anti-
tampering sensor shall be recorded separately for gquick access.

6.4 Technical Requirements

Echo cancellation should be implemented in the phone.

The design should consist of a single PCB and minimal serviceable parts.

To prevent vandalism it is essential that the components and PCB shall not be
usable as a regular phone even after modification.

The phones shall be remotely configurable using softwave at the control centre.

WP b

A

The phones shall alse be locally configurable using a laptop and provided

software,

. The phones shall remain operable up to a noise level of 95dB

7. W using cables, there should be at least 20% spare capacity fo replace faulty
pairs without laying additional cables.

8. Configuration, Diagnestics and other communications shall not interfere with
the voice communications. These signals and their significant harmonics should
be beyond the audible rangs.

3. Protection from ESD and lightning should meet or exceed class - D for data lines
and class - B for power lines,

18, Remote fault diagnostics shall be provided to include the following minimun:

a} Power Failure/flow /high voltage at Phone site

by Veolce data transmission/reception/oommunication fallure detection,
¢} Correct operation of speaker and microphone,

gl Crosstalk detection.

e} Sterage battery condition information

11.The EKRT phone shall have a front panel locking arrangement which shall
require a special tool / key to access the deor.

12.1n the event of any tampering {e.g. door open condition) the Emergency

Roadside telephone shall generate an automatic electronic signal that can be

detected and displaved {in the form of an avdiowvizual alarm] at the ATMS

Control Centre,

=
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6.5 Environmental Specifications

1. The housing shall be fibre-reinforced plastic sporting a prominent colour that
can he easily recognized by road users.
2. The housing shall meet or exceed P65 standards of water ingress protection.
3. Operating Temperature <109 Cto + 559 C
4. Relative Humidity; Up to 95 % { Non-Condensing}
5. The electronic subassemblies shall be certified to meet or exceed the following
specifications:
5 TEST REFERENRNCE
1. Change of temp test {5 9008 Part X1V Sect. 1
Z. Dry heat test TEC-571; 1S 9000 Part-111 Secp 2
3 Cold test 15 9D0G0 Part #H Sect. 1
4, Damp heat test {Cyclic) (39000 Part V 3ect, 2 Variant 1
5. Damp heat test {Steady state storage) [S2000 Part tV
6. Salt mist test 1$9000 Part XI procedure 3
7. Dust test IS 90040 Part X1
8. Bump test 1S 90040 Part VI, Sec. 2
9, Vibration test TEC {IPT 1001A revised)
6.6 Testing

The squipment shall he tested for unctional requirements ag below:
Y g

Farth continwity

insulation resistance

Call from phone to operator - Ringing tone

4, Check for the speech path

5, Check for hold tone

6. Check for busy message

7. Check for call back facllivy from operator station to phone
8. Check for phone test facility from operator station

9, Check for Programming of ECE address

18, Check for Tamper alarm

DG e

6.7 installation Requirements

1.

Zones of Telecommunication black spots shall be identified on the project
highway for locating the Emergency Roadside Telephones(ERTs].

On longer {> 2 km) stretches suffering from telecommunication blackspots,
ERTs shall be installed at intervals of 2 Km {+/- 100m) on both sides of the
highway such that a distance of 1k {+/- 50m} iz the maximum one has to
travel to reach the nearest available ERT.

Power shall be obtainad from Solar PV charged on-board hatteries rated to
gperate the phone for a minimum of 3 days in the absence of adequate solar
raciation. .

Solar panels and chargers (if applicable and supplied]} are o be installed ip

arcardance with the site requirements,
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Funciional and Technival Speciications

5. The ERT phone shall be installed 2 meters away from the edge of the hard
shoulder. It shall be mounted on a metal pole with a base that shall be grouted
over a 1 m X 1 m X 0.3 m concrete platform provided with a handrail (with a
suitable access opening} for profecting the user from vehicular collision.
Further the direction of the ERT phone shall be such that the user can have a
clear view of the arriving traffic during access and use of the phone. Further a
minimurm length of 10 meters of crash barrier shall be installed for protecting
the ERT phone location from arriving traffic,

& Illuminated gunide signage shall be placed approximately 50 metres and 10
meters on either side of the phone,

7. Suitabls mounting fixtures such as poles and other suitable/related equipment
shall be supplied and installed by the service provider.,

£.8 Maintenance Reguirements
1. The equipment supplied shall remain operable for at least the contract period
from the date of commissioning,
2. The Service provider shall undertake to support/maintain the equipment till
' the completion of the Contract period.

6.9 Operational Requirements

The software supplied and installed at the ATMS Control Centre to operate the facility
shall be able to integrate with/Export data to and import data from the ATMS unified
database located in ATMS Control Centre,
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Chapter 7
Variable Message Sign (VMS)

7.1 Scope

This specification lays down the general, functional and technical requirement of the
Variabie Message Signs (VMS) to be used as a sub-system of ATMS implementation.
VMS shall include both Fixed and Portable variable message signs including the

Gantry {(for Fized VMSY and the trailer & snchoring mechanismy {for the Portable
YMSE).

7.2 Function

The VMS shall provide road users advance information of road conditions ahead and
shall be controlled from the local ATMS Control centre. VMS system is one of the
important and effective tool to manage traffic in response to road incidents, special
events and construction or maintenance activities on the road. When drivers are to
be wamed of an incident, advised to opt for an alternate route, guided to reach a
specific location or clear a lane a5 a response to an incident, the message posted
should be appropriate and precise. The messages and the procedure for displaying
them should he such that the information is grasped by a driver whose primary focus
is driving his vehicle while ensuring his and his co-passenger’s safety.

VMS boards envisaged are of 3 types: (i) Full VMS, (i1} Compact VMS and {iii} Portable
VMS. The main function of a full VMS {located at the entries to the highway and
typically hefore major junctions leading to alternate routes) is to display highway
status and travel guidance information while the Compact VMS's main function is to
warn vehicles of traffic congestion in the cities / villages immediately ahead. The
Portable VMS (toll be temporarily commissioned near the incident location) will be
uged to warn road users of road works and incidents that affect traffic flow, Portable
VIS shall be mounted at the back of mobile vehicle to show the sign of 'men at work’
and / or speed limits in the construction zone and / or traffic lane restrictions. Thess
shall be powered by solar energy and / or battery.

Under no circumstances shall VMS be used for advertising of any kind, 1 would be in
a blank mode when traffic, roadway, environment or pavement conditions or public
service announcements do not warrant the display of message or messages.

7.3 Functional Reguirements

1. A VMSE message should be effective. To ensure effective messages, the messags
themselves:
a}d Shall fulfil 2 purposs
bt Shall command a short-span but deflnite attention.

1 Shall convey Information that is unambiguous and simple to comprehend.
4Y Shall aim to elicit 2 definite and desived responsze from the driver
#} Shall be displaved early enough to provide adequate time 1o respond 1o the avent
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2.

Functional and Techpdical Specifications

The display procedure shall be such that

a) The message accuracy is authenticated.

b1 Relevance of the message is maintained by continually monitoring the incident and
updating the display. '

¢} Awoid stating the obvious.

d} Credibility of the Information is matntained and ensured.

Should have procedures to post alter, and delete messages interactively to ensure

message relevance and credibility,

Should have an intuitive user interface for the operator to learn, operate and

manage the svetem,

Should be modular In construction for sase of maintenance,

The VMS should have sufficient graphics capability to display multd-lingual

messages [English, Hindi and the local language that will be specified by NHAI

and standard IRC road signs.

The modules shall be field replaceable.

The systein design shall be such so as the display is legible from a distance of at

least 2 50 metres.

7.4 Technical Requirements

1. The dizsplay board shall be formed using individual modules.

2. Display panel must contain a corresion resistant panel with LED pixels in row:
colurnm matrix {Fall Matrix display),

3. Scanning/Multiplexing ratio shall be 1/8 or better.

4. The LED Cluster shall consist of individual LED rated for out-dooy use,

5. Failure of one Text row shall not affect the Other Rows. It shall also be possible
to query the status of each rew to deternyine its health and configuration status,

6. Shall use Unicode to display messages in English, Hindi and a selected local
language,

7. Shall have built in test and monitoring facilities to ensure data infegrity of the
MesFages.

8, Shall adjust display intensity antomatically based on ambient light conditions to
ensure readability at all times.

9. The display background should be non-reflective and the display should be UV
resistant. Shall support multiple industry standard communication interfaces,
feirdenum being R5-422, TCP/IP on copper, Wi-Fi, and optionally fibre optic,

10, Shall support at least the NTCIP and any one of defined and documented
comraunrication protecel{s) such as NMUSZ, MESSAGE CONTROL, TRZG70D,
Version 2 or other equivalent international protocol.

11,1t shall be possible to control the brightness of displays automatically using
built-in lght sensors or remotely through the provided VMS control software.

12, Al PEE's shall be of FR4 material, 1.6mm thick and LED matrix PCB shall be

Z4mm thick, PCBs shall he of the quality suitable for use in environment
conditions specifisd
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13. The controller shall allow local diagnostics via laptop connected to its
commaurnication port.
14. The equipment shall comply with the following specifications:

a}
43
[
d}
&}

f3
g}

[rd

¥

i}
i}
k}
{y

e ]

W

Lengthi{mindmum J
Heldght {minimum }
Length {minimum )
Hadght {minimum)
Lenpth (minimam}
Hetght fminfmum)
Depth {minimum?
Mumber of MHeplay Lines
S

Pigel Format

Pixel Pitch

Pixel Size

LEDz per Pizel
Contrast Ratio

Mintmnan Character Heig,
Language
Number of faces {sides)

1650 +/- 100 mom for Portebis VS

1004 + /- HHinum for Portalds VMS

2400+/- 100mm for Compact Fixed VM35

1500+ /-100mm for Compacy Fixed VM5

SO0 + /- 200 mm for Full Fixed VM3

LAGE +- 204w for Full Fixed YMS

200 mun {for all types)

Minimum 2 for Formable and Compagt tvpes & 3 for the Full

Minimarm 144 ¥ 16 per line

Mazbmum 15mim

I 7mmx 117 mm

mininnen 4

=301 perpendicular to the board face
>1{:1 at an angle of + 70 to perpendicular
as per ARE 5P H5

English, Hindi + 1Regional Language

1

Colour and Wavelenpth (n#] Red {625), Amber {590), Green [525)

Luminous Intenshty {each LED) ik

Mernory

Interface Standard
Housing

Mouniing
Compact

Mounting Height

sy 4800 med

Capable of staring minimurn 10 frames

H5427 and RS4HES interfaces with Ethernet compatibility
Powder coated housing {TP 55 or hetter)

al £n Gantry for Full Fixed VMS b) On Gantry / Pole for

Fized VMS and ) Vehicle Mounting for Portable VME,

al Minimum clearance of 5.5, m from road surface for Gantry
mounted Fixed VMS B 3.5 m from display centre to ground
for pole mouated Fixed VMS, o) Suitably mounted cn
vehicle for clear viewing by arriving traffic.

15. Fault diagnostics shall be provided to include the following as 2 minimum:

i}
b
c}
ad}

Fis
i

!

Power Fallure at VM3
Processor PUB Fallure
Display ling Failure

Incoming data reception /communication error detection.

Temperature within the enclosure information,

7.5 Erwironmental Specifications
The VMS shall meet the following climatic and environmental requirements:
1. Operating temperatore: 108Gt + 55090
2. Belative Humidity: Up fo 95 % (non-condensing]

L3¢

Pad et

TEST

Change of temyp test

[y heat tegt

REFERENCE
15 9000 Part XY Secr |
IECCST 1 TR 9000 Parr-H Seqt 3
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3 Cold test 159060 Part 1 Sect 1Y
4. Damp heat test {Cyelicd $59000 Part V Sect. 2 Variant 1
5. Darnp heat test {Steady state storage) [S9000 Part IV
&. Salt mist rest : 190460 Part X! Procedurs 3
7. Prust test 15 600G Part X1
8. Buinp test IS 9000 Part VI, Sec. 2
9. Vihration test TEC (T 1001A revised)
7.6 Testing
The equipment shall be tested for functional requirements as below:
1. Messages shall be displayed using the central software& local terminal
7. Fault conditions shall be simulated. Messages / fault logs shall be checked for ;

A Text Row Fault
Communication fatlure

c. Power failure
. Brightness of Pixels
£ Rear Door open

7.7 Installation Requirements

1.

7.8

[y

Power shall be obtained from 230V 50 Hz mains / UPS/ Diesel Generator Set

provided on site or from on-be. smnhile haree qed for a
nominal voltage of 12V D3 (Jor mogic vis;. i powe: he source
of charging shall be preferably a renewable energy sourov | oV, wind
atc)

Pieed VME shall be mounted on a sturdy and assthetically pleasing gantry
strociuse. hy the vertical clearance of at least 5.5m is available from the
road.

Safety barriers shali be proviae. wart column{s) for their

protection and for safety ofroad users,

The structure on which the VMS is mounted shall be st .. apable of
bearing wind leads up to 200 kmph.

The concrete pedestal for support column should be fushed with ground butin
no case should protrude more than 1.5m.

Minimum distance of YMS on expressways should be 1.5 ke prior to decision
coint and that for National Highways it should be 1 ki, The signs should be
visihle from a distance of 250m. It should not be located on a curve and on a
highway sections having grade exceeding 4 percent.

Mainienance Hequirements

The VMS and its sub-systems shall test/diagnose on a regular basis as well on
request & log event of any problem for each individual equipment, Such
nroblems shall be automatically flagged at the ATMS control centre and also
logged in the ATME server |

=
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?, The equipment supplied shall remain operable for at least the contract perind
from the date of commissioning.

3, The Service provider shall undertake to support/maintain till the completion of
the Contract period,

7.9 Operational Requirements

The softwire supplied and installed at the ATMS Control Centre to operate the VMS
shall be able to integrate with/Export data to and import data frony the ATMS unified
database located in ATMS Control Centre,
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Chapter 8
Weigh in Motion (Portable)

8.1 Scope

This specification lays down the general, functional and technical requirement of the
portable Weigh in Motion (WIM} Systern to be used as a sub-system of ATMS
implementation. The Weigh in Motion systems shall include the standard mounting
fixtures and the anchoring mechanism,

8.2 Function

The system shall use portable weigh-pads to log, monitor and enforce vehicle load
criteria to prevent damage to road and bridge assets. There shall be a suitable
camera to capture the image of offending vehicle and its registration number so as to
transfer this image information along with the weight information to the enforcement
agency.

8.2 Functional Reguirements

1. Shall be modular in construction for ease of deployment and maintenance.

2. Shall easily be configurable for use as an axle by awle static weigh bridge shall
be sturdy enough to support static weighing of overloaded vehicles,

3. Shall come with a low profile weigh pads, leading and trailing ramps as
standard accessories.

4, Weigh pads shall preferably connect to the rest of the weighing system
wirelessly.

5. Shall support a local internal vehicle database to instantly clagsify the weighed
vehicle as overload.

6. Shall suppert vehicle classification and indicate breach of length as well as
weight overshoots,

7. incase of breach of any criterion, details of the vehicle shall be transmitted over
the network in real time. The details shall incude the vehivle weight,
{lassification, overshoot information, and image of the vehicle with registration
number clearly visible,

8, Shall support and facilitate export of vielation dats {vehicle image(s}, vehicle
type, violation type such as overload, length overshoot ete] along with the
image of hoth, the vehicle and its registration plate to enforcement department.

9. Shall interface with a printar to provide an on-the-spof printout of the current
iransaction.

=
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8.4

Finctionat and Téchnical Spacifications

Tecnnical Requirements

The whole unit shall be battery powered for ease of portability.

Shall support local diagnostics in the firmware to aid detect configuration/
reconnection errors and field repairs,

Shall be protected from water ingress and operate reliably in wet road surfaces.
Shall optionally operate on 230V 50 Hz Mains supply in addition to battery.
Shall come with a bright clear display rated for sutdoor use.

Shall have lightweight aluminium alloy weigh pads for ease of portability and
installation,

Shall come  with a  soitable trolley/trailer/packing  and  dismantling
arrangements and tools for efficlent portability.

Shall conform to or exceed the following electrical and mechanical parameters:

Accuracy in WIM muode 3%

Accuracy in SWB mode #1555

Weigh Range ZB000Ke per pad {40800Kg per axle)
Permizsibie vehicle speed for WIM mode 5 Kmph ot more

Alowed speed variance =5%

Classification accuracy = $8% :
Communication option RSZ32/R5485// Bliernat/ Wirelesg
Weigh pad to main unit communication Wireless {preferred)/Wired
Power Battery and domestic mains
Battary Hfe 5 days minimum

Weigh pad ingress protection P66 or better

Weigh pad weight <30 Kg

Weigh pad profile height < 40 mm

Environmental Requirements

The WIM system shall meet the following climatic and environmental requirements:

al

bl

Operating ambient Temperature : -20 to + 55 Deg € { Road surface temperature can
be substantially higher}

{Ip to 95 % [Non-condensing) { The road surface can be wet

SH TEST REFEREMNCE

1. Change of temyp test {59000 Part XIV Sect H

2 Diry heat tesr {EC-571; % 9000 Parv-1H Sect 3
3 Cold test IS 90 Part H Secr, HI

4, Dramg heat test (Uyodic) IBS000 Part ¥ Sect. Z Variant 1
5 Dareyps heat test {Steady state storage) ISSO00 Part [V

. Salt mist test T590460 Part X1 procadurs 3

7. Bt test 15 9000 Fart X

8 Bumr test IS 90 Part VI, Seq. 2

EA Vibration test TECOPY 0 1A revised)

pg. 61
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Testing

The equipment shall be tested for functional requirements as below:

1.

8.6

Tolerance to speed of travel {in WIM Mode), Weight accuracy in both mode and
classification accuracy shall be tested by trial run of different dasses of vehicles,

WM unit shall be configured and trial data shall be collected and analyzed using the
provided software over the network or through 4 locally connected laptop terminal, as
the case may be,

Reat time data transfer shall be tested by running a vebicle known to breach any of the
preset parameters and capturing the real time data.

The systems model shall be approved by the Weight and measures department of
Government Of India and duly calibrated before use

installation Requirements

Power shall be obtained from 230V 50 Hz mains provided on site or from on-
board solar PV chargeable batteries,

Location shall be chosen to ensure trofleys and other packing accessories of the
WIM have a place to park and do not block or obstruct any of the highway lanes.
Weigh pads shall be located on firm rigid surface to extend the life of the pads
and to ensure maximum measurement accuracy.

Maintenance Requirements

The equipment supplied shall remain operable for at least the contract period
from the date of commissioning,

The service provider shall undertake to support/maintain the equipment till
the completion of the contract period. '
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Chapter 9
Meteorological Data System (MET)

9.1 Scope

This specification lays down the general, functional and rechnical requirement of the
Meteoralogical Data System (MET) to be used as a sub-system of ATMS
implementation, The MET system shall include sensors, the data logger and the
interface with the ATMS Control Centre.

The Meteorological Data System shall consist of wind sensors for monitoring wind
speed and direction, visibility sensors for detection of visibility changes resulting
from fog or dust storm, atmospheric sensors to measure air temperature and
humidity and road condition sensor to read road surface temperature,

9.2 Function
The MET system is required to-measure and acquire weather parameters likely to

affect safe travel on the highway and communicate it on-line to the ATMS Contrel
Centre for use in Traffic Management.

9.3 Functional Reguirements

1. The MET system shall be installed at the ATMS Control Centre

Z, The MET system shall include the following sensors that are pole-mounted
{except the Road-surface temperature sensor}:

a} Ambient temperature

b} Read-surface temperature
¢}  Relative humidity

d} Precipitation {sensing)

e} Wind Velocity

£l Visibility

3. Weather parameter values, using the above sensers, shall be acquired by a
suitably co-located data logger (pole-mounted) which in turn shall
communicate on-line the meassured parameter values to the ATMS Control
Centre. The data acquisition and update rate shall be programmable from 1 sec
to 1 hourin the data logger related to each of the above sensors,

4, The data logger shall have adequate battery-backed memory to stors, at a
minimum, the last 72 hours of data storage at the highest update rate. Further it
shall e possible to download the stored data, in an off-line mode, to 3 modern
data storage device like an USE pen drive’,

5. 1t shall be possible to remotely set, from the ATMS Contrel Centre, the above
data update rate related to each of the sensors.

6. The data logger and the sensor may normally draw power from the ATMS
Control Centre power supply system but shall be independent power supply-
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wise by emploving a Solar PV hased backup power supply unit. Thus the MET
system shall function un-interrupted even in the case of any power supply
failtire at the ATMS Control Centre. '

9.4 Technical Requirements
1. The data logger shall be connected to the ATMS Control Centre via TCP /1P data
link for beth data acquisition as well as for setting up of parameters
2. The MET System shall be compact, rugged in design and shall be easy to

maintain,

3, Al sensor housings shall be made of anodized Aluminium or Stainless Steel
4. Air Temperature Sensor
a} Hange -30°0 to +60°0 .
b} Sensing Element Should provide a Hnear output for the entire
temperatire range
c} Resolution 8.1% of range
& d} Accuracy : + /<519 of range
e} e} Radiation Sereen to he used
& 5, Relative Humidity Sensor
_ a} Range 0- 100%
& b} Minimum Accuracy +/- 2% RH
2 £l Resolution 9.1%
¢} Sensor Mechanism The sensor shall be adequately protected
against dust/pollution and shall provide a
Hinear ouipat voltage for 0 -100% humidity
et Radiation Screen to be used
6. Visibility Sensor
a) Range 10 to 1080m
b} Wavelength B80nm
€} Sensor Type Infrared sensor, source & detector
d} Accuracy 159%
& 7. Wind Direction Sensor
. a} Threshold Speed Less than 3.3 m/s
“ bl Accuracy Better than +/-5%
¢} Damping ratio 07
¢} Sensing mechaniym fompass magnetically coupled to Vane
8. Wind Speed Sensor
a} Range Upto79m/s
by Threshold speed Less than 0.3m/s
¢l Accuraey ¥ fo 2 ar + /- Zmfs whichever s beteer?
41 Output hignals Average Wind / Average Gust
9, Head Condition Sensoer
a) Temp. Sensor Range 3 7550
by Resclution g.17¢
€} ACCUFECY LRV
10, Precipitation Sensor

a4y Cutput

OFFOFF
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9.5 Environmental Specifications
1. Pole mounted sensors, in general, shall be suitable to work from -10°C to +60%(¢

with RH up to 95% non-condensing. However the specific parameters of the

envirenmental specifications of the devices used to measure the same parameter
shall be saitably higher than the range they measure,
2, The housing shall be suitable fora 24 X 7 outdoor installation

9.6 Testing

It would be the responsibility of the Service provider to demonstrate the viability of
the MET systern with a previous work of a similar capability or a pilot on the
proposed ATMS site,

9.7 Installation Requirements

1. Power shall be obtained from 230V 50 Hz mains provided on site. However there
shall be independent Solar PV-based power supply (preferably pole-mounted) to
enable the MET system function un-interrupted even in the case of any power
supply fatlure at the ATMS Control Centre.

2. The MET sfstem shall be installed at the ATMS Control Centre,

9.8 Maintenance Reqguirements

1. The equipment supplied shall remain operable for at least the contract period
from the date of supply/Instaliation.

2. The Service provider shall undertake v support the equipment till the
completion of the Contract period.

9.9 Operational Reguirements
The seftware supplied and installed at the ATMS Control Centre to operate the
MET system shall be able to integrate with/Export data to the ATMS unified
database located in ATMS Control Centre,
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Chapter 10
Automatic Traffic Counter-cum-Classifier

& 10.1 Scope

' This system shall be provided at diffs odiigis on the asntifying

e and recording all types of vehicles on the - + moniioring and data

& collection at ATMS Control Centre. This inicrmation shall then be urilive ™ aig with
other measured and analvsed data to inform the road v . urrent
traffic conditions using various means like L. signs and Mebile
Apps. Also, the information recorded shall . ror performing statistical

analysis. Besides, the <hall be capable of ciagsifying any other vehicle eategory

as per user needs. Vel''s ~Lussification shotdd be user selectat ' hoo angth of
vehicle and / » L«sig of the loop inductivity. The 5wt be
cans™! .ung with mintmum mainten Lerface with the
, AIMS Software for centrs wative classification of
comnmon vehicles iy Todin bomeadd o s grven beiow:
% s enist Prohable /Range o
Wheel Base {zm)
{1y Two Wheelers (Motorised) 0-1350
- Segaters, Mopeds, Motor Ovele
g The Whaelorg 14001800
£ POGE VRS N1-2675
@ P Laghe Mitor v ey SRR
! =y Trucks/Buses 3401-5600
e {6} Mult Axle Vehicles SO00-18000
&

Vehicle Classification should be user selectable based on length of vehicle and
. number of axles. The system shall have the capability of accammodating multiple
installations through installation of detectors / sensors which can he left
permanently in place and connected as required to the recording device when traffic
counts are made at that particular location. it shall also be capable of taking nputs
from portable sensors and should be modular in design. The system shall have
capability of interfacing with data integrators for central monitoring, It shall have
suitable fnterface for transmitting information from ATCL System to the ATMS
Control Centre,

10.7  Functional & Technical Requirements

10.2.1 Sensors

The sensors should be a combination of plezo-electric sensors and inductive loops,
enabling counting / classification of up to 4-lane traffic {(expandable to at least G-lane
traffic] with user zet time periods.
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10.2.2 Electronics

Vehicle counting / classification interval shall be programmable from one minute to
1440 minutes [24 hours) and system should accept user programmable recording
infervals to count and classify during a 24 hour perfod. The system should be able to
count and classify vehicle by each lane.

10.2.3 Data Collection
The system shall be capable of sending data to ATMS/ATMS Software which shall
enable the ATMS/ATMS Software to classify the vehicles, detect average speed per
lane, vehicle scoupancy and headway as 2 minimum. Data collection shall be by via an
[P connection. Fhe system shall be capable of recording, for later an:

iysis, on an

indiviy “iote hesig time/date, speed, direction. Number of 220 ixde spacing,
and site idenin.. .
10.2.4 Data Storage

The system should be able to record and store vehicle data for a period of at least two
weeks with daily traffic velumes of up to 10,000 vehicles.
2.5 Operating Languags

English laigucge shall be the acceptable language
operatianal purposes,

for a8 oo siration and

10.2.6 System Acocuracy

The accuracy of the system in recording speeds and headways/ gaps shall be as per
following table:
System Accuracy Requirements

Parameter Acenracy Conditions
Average 1 pﬁ:rcer{f There are at least 25 wvehicles in the group, individual vehicle
Speed speeds are between 10 kmph and 1935 kmph and the vehicles
conform 10 normal iiigh wity driving behaviour.
Average 12 percent There are at least 23 vehicles in the group, individual vehicie
Headway speeds are between 10 kmph and 195 kimph, individual vehicle
head-ways are between 1 and 10 seconds and the vehicles
conforn o nommal highway driving behaviour,
Fiows 5 percent There are at least 100 vebicles of each category é.%ﬁp and

vehicles conform fo normal highway deiving behaviour.

classification

ut of 2 group of 100 whicles, conforming to normal ghway
driving behaviour, at least 25 shall he accurately classitied as per
the classification scheme provided under section 101, of this
document.

Oeoupanay

HY percent

There are at least 25 vehicles i the group, individual vehivle
spreads are between ”’? kmph and 103 kmph, individual vehicle
headway are hetwee
o normal highway deiving beliaviour.

band 10 seconds and the vehicles conform
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Note:

{a) There shall be no double count in case of lane crossover / straddling, Anti-
coincidence technique shall be used to avoid such incidents of single vehicle passing
through two lanes. The ATCC controller shali however send the raw data as well as
the processed information, wherever anti coincidence in utilized,

(b} The vehicle count shall not be missed even when multiple vehicles cross different
lanes at simuitaneous instances.

10.2.7 Data Retrieval

The system should have the capability of data retrieval, direct data transfer through a serial
link to computer, Leased line/ GSM/CDMA,

10.2.8 Software

Software and manuals to analyze the data from output of vehicle counts, classifications
speeds and headways shall be provided. Capability of graphic/tabular presentation of
analyzed data shall also be offered.

10.2.8 Mode of Operation

This will be user programmable up {0 at feast 12 speed and 15 vehicles clags bins, of vehicles
operating in India (user specified). System capability in this regard may be indicated. Counter
shatf also bin simultaneously in speed, axle and count or any combination of the three.

10.2.10 Capability

The system shall have capability of recording vehicle counting and classification, speed,
headway at set interval of 1-10 minutes.

10.2.11 Calibration

The ATCC system shall be calibrated by the service provider during system commissioning
and subsequently during the contract peried at regular intervals of ime such that the system
accuracy, as defined above, is always maintained.

10.2.12 Seif-Diagnostics

The ATCC and its sub-system should test/diagnose on a regular basis, as well on request, fog
event of any problem for each individual field unit and its associated unit in the ATMS
database. All alarm/data conditions shall also be logged to the ATMS database.
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Chapter 11
Mobile Radio Communication System

11.1 Scope

Mobile Radio Communication system should be capable of providing wireless
communication between ATMS Control Centre and Vehicle Mounted Units &
andheld units for Emergenty response as well as routine Operations & Maintenance

activities for the Highway.

The Mobile Radio Cormunication system should have Vehicle mounted units fitted
on ambulances, Cranes and Patrolling Vehicles for facilitating instant communication
even when these ars on the move across the highway. In addition handled radio units
will also be required for Maintenance activities on the highway. The vehicle mounted
% handheld units shall communicate with the ATMS Control Centre as well as
amongst themselves. The ATMS Control Centre besides having base/repeater
Srations and Control equipment should have a provision for a voice logger to he
artached with it for recording all communication

11.2 General Reguirements

The Maohile Radie communication system should be designed/enginzered and
implemented in such a way 50 as o have 999% of the highway area covered with
coverage reliability of 2 minimum 95%, The system should provide crystal clear,
static free communication even for vehicles moving at high speeds. The system
chould be hased on a state of the art Digital rechnology. Ability of the system to
operate in mixed {analog and Digital} mode, though not mandatory shall be desirable
for reasons of additional flexibility. The System should be modular in design to aid
quick diagnosis and efficient onsite maintenance. The systems shall neither induce
radio interference to affect functioning of other relecom equipment in proximity, nor
he susceptible to interference {rom adjacent mounted radio equipment. Fach unit
shall be uniguely addressable, and preferably, he ESN validated. Mobile Radio base
station unit installed at the ATMS control center shall seamiessly integrate with the
co-located Emergency Rasponse integrated audio communication unit,

11.2 Technical Requirements

All components used in the agsembly of equipment shall be of industrial grade
specification. The equipment shall conform to ETS European standards and shall be
suitably  protected  through chielding/grounding  against external  EMIZES]
interference. and shall be immune to RFL ESD and lightning. Detailed technical
requirements of the Base unit {Repeater and base station) as well as the Held unit
(Hand held and vehicle mounted) of the Mobile radio system are as ynder
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Repeater/Fixed Base Station

1. The Base dpit shall inclode a controfler for switching and control function.

2. The Base unit shall connect to other repeaters if need be.

3. The Base unit shall have call logging and airtime accummuiation facility.

4. The Base unit shall be configurable through the installed software on 2 locally connected
computer or over 3 TCOP/IF lindo

The system shall have capability to interface with the Public Switthed Telephone
Network [PSTN] for enabling remote access as well as Mobile/Handheld to telephone
cally and vice versa,

6. Itshall notbe possible to program the repeatery without a hardware security lock,

L

Handheld /Vehicle Mounted Badlo

The field unit shafl have an alphanumeric displav..

The Vehicle mounted radin shall support integration of GPS.

[t shall not be possible to program the radios without software security key.

The radios shall have a Data Messaging Capability and shall have facility to receive
and send pre-defined status messages (at least 12 Character Messages).

The radios shall have the facility to store at least 74 addresses.

At feast 16 status messages shall be selectable In the radio for sending to the othar
radios.

The caller shall be identifialile through display of the PTT ID {of the radio sending the
message} on the display of the radio receiving the message,

8. The radios shall have the capability to receive Short Messages {at least 40 Characiors)
from a Control centre.

The radios shall have enough memery to store minimum 6 recefved Status messages
along with the sender’s II) and 2 nos. Short Messages received along with the sender’s
iD.11.4 Functional Reguirements

Tod
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The system shall satisty the following functienal requirements:

1. The radio shall support a broadeast call or a group call or an Individual Call,
It shall be possible to establish an ATMS to field unit link, field unit to ATMS link or
field unit to feld unit link for communication, as the need arises.
2. The mobile radic system shall be integrated via the Fiber optic communication
system { e.g, Inter-tower communication).
4 The system shall have the facilities for waiting calls, holds calls and transfer calls,
5. Call queuing shall be supported in case all communication paths/ channels are husy..
& 6. Shall support multiple priority levels with pre-emption
7 Field unit to feld unit calls shall auto-terminate if either of the party hangs up or the
- ATMS control centre initiates a call to one of the parties or the conversation excesds 5
minutes.
g Late entry feature
9, it shall be possible to bridge the regular PSTN network te the mohile radia network
inncase of emergencies.
14, Base unit installed at the ATMS control center shall be canable of processing ar feast 3
calls simultaneously.

L In case of emergency, it shall be pogsible to exchange quick short status/alarm
FeSSALes.

12 The system shall have suitable voting system to select the better signal at base
stations as well as mohile units.

13. Selection, pesitioning, planning and mstallation of sguipment shall ensure that a

localized faihure does not collapss the entire communication, Redundant {_mi.h& zhali
engure near total coverage even in such cases,
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14, The svstemn shall use frequencies to be obtained by the ATMS Service Provider from
WP in the complete stretrh ag per seope.

15, The system shall be protected against any damage due to power supply fuctuations,
transients and surges,

€
£
16 Frequency & Power output Specifications g
Sr. No. Ttems UHF 800 Mz €
B06-825 MHz Base
£00-430 MHz o 06525 Mz Base &
1 Frequency band Station RX
) S 450-480 MHz or 851-870 MHz Base g
480-512 MHz Station TR
2 Power Ouiput L
Maximum power ouipul &
Za of Base station/Repeater | 100 Watt a0 Waty
i with Power amplifier _ ) €
2.b Mobhile 30 Watt 5-15 Watt
2. Hand held terminal 5 Watt ) 3 Watt €
I ¢
12.5 KHz /25 KHz 12.5 KHz/25 KHz
L. ) {Analogue) ' fAnalogue) £
3 Adjacent ch Fapacing ' y : co
acent Chanie SPACIE | .25 KH2/12.5 Kilz 6.25 KHz/12.5 KHz .
_ {Digital) {Digital) ) =
4 Puplex spacing 10 MHz - 45 Mtz ] =
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Chapter 12
Travel time Estimation system
12.1  5Scope

This specification lays down the general, functional & technical requirements
of the Travel Tirne Estimation system{TTES}

12.2  Function

The Trave! Time Measurement System (TTES) is used to estimate the travel
time over a highway segment between any two defined locations. The TTES emplays
REID transceivers at such defined locations to identify vehicles by reading the RFID
FASTag or any valid 18000-6C RFID tag {e.g. the OEM tags on many new vehicles}
affixed on their windshizlds. The travel time estimation algorithm that executes on an
exclusive server networked with the above transceivers, looks for the matching of
tag numbers (the Tag-1D]) read at the source {start location) of the segiment with tag
numbers read at the destination { end location of the segment. A statistical estimate
of the travel time between the two locations is arrived at based on the calculated time
difference between the reads at these two locations for several matching tags.

in the case of the ATMS system the TTES will he used to determine the
estimated time to cross a Toll Plaza lorated within the project highway with an option
to extend it later to include various segments within the highway. For estimating the
toll plaza crossing time, RFID fransceivers shall be installed at around 500 m on
either side of the toll plaza at suitable locations.

As the FASTag affixed vehicles travel through the ETC lanes their time to cross
the toll plaza will be, on an average, significantly lower than those vehicles with RFID
Tags that do not belong to the FASTag program and which can thus be presumed 1o
have passed through the cash lanes. Thus the estimation algorithm will typically find
two distributions (e.g, Gaussian) of the time required to cross the plaza, with the
distribution with the lower mean time corresponding to those ofthe vehicles passing
through the ETC lanes and the distributien with the higher mean time corresponding
to those of the vehicles passing through cash lanes.

12.3  System Configuration

The system shall comprige

41 RFID transceivers suitably mounted on gantries at locations on the highway
that are designated / defined as either a source or destination of & highway
segment for which the travel time i5 (o be serimated.

B]  Power supply system for the above

¢} TTES server located at the ATMS control room

4] Communication interface systern that can network the above RFID transcelvers

with the TTES server via the ATMS Network Infrastructure for Data
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12.4  General Requirements

1)

3}

The TTES system shall have the capability to estimate two times to ecross
a plaza Le. one related to vehicles passing through ETC lanes and the
other related to vehicles passing through cash Tanes,

The TTES system shall function independent of the ETC system installed
in the Toll Plaza,

The TTES system shall operate 24 X 7 and periodically make available
the toll plaza crossing times to the NHAI ATMS cloud via the ATMS Server
and the ATMS system's external connectivity,

12.5 Functional Requiremenis

i

i,

.

vi.

vii.

RFID transceivers {with a suitable antenna configuration) shall he
located around 500 m on both sides of the Toll Plaza, in both directions
to read the 18000-6C RFID Tag affixed on the Vehicle windshield. These
Tags may either be part of the FASTag program or belonging to the set of
OEM RFID tags affixed to new vehicles in [ndia.

The RFID transceiver shall read only the Tag-IT3 from the tag and it is the
Tag-th) that shall be stored as the vehicle reference within the TTES
zysten,

Each RFID transceiver {with its suitahle antenna configuration] shail be
able to detect RFID tags in 4 free-flow mode of traffic Le. traffic that is nat
confined to a lane,

The read Tag-1Ds shall be suitably buffered in the transceiver, if required,
and sent to the TTES server for the purpose of estimation of the Tall
Plaza crossing times.

The reading of Tag-1Ds hy all transceivers shall be time synchronized
such that read sequence of a Tag by sueccessive tfransceivers is
maintained along with the accurate time stamps ef the reading,

The system shall employ a suitable statistical algorithm to estimate the
mean toll plaza crossing times for ETC lanes and Cash lanes separately,
This aigorithm shall reside and execute in the TTES server which is
networked with the RFID transceivers via the ATMS Network
Infrastructure for Data Communication, The TTES server shall he located
in the ATMS control centre,

The estimation shall be performed every 15 minutes as 2 defayls, hut
time period between two estimations shall also be settable.

The times thus estimated shall be periodically sent to the ATMS sorver

for storage in the ATMS database and for updating the NHAT ATMS cloud
el %

via the ATMS system’s external connectivity,
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iX. The system shall provide at the minimum the following reports.

a} Direction-wise Toll Plaza mean crossing times over a 15 minute
period for a 24 hour period starting from 00.00 hours of 2
calendar day for the ETC lane and the cash lane categories.

b} Hourly, daily, weekly, monthly and yearly average values of the
toll plaza crossing times.

¢} Comparison reports between toil plaza crossing times at two
points of time e.g. 09:00 hours on 1 Jan 2017 and 09:00 hours on
1 Jan 2018,

The service provider shall also arrange to generate and provide any other
report (including statistical reports) that can be generated from the data availabie in
the TTES server and the ATMS system.

12.6  Technical Requirements

(1} RFID transceiver shall have an anti-collision function, to read multipie RFID
tags at the same time,

(2) Channel Switching should be done within 5 milliseconds.

{3) RFID transceiver shall be capable of reading the tag of moving vehicle with
speed of up to 120 km/h.

{4} RFID transceiver and Antenna shall support up to 4 radio channels,

{5) The RFID channel switching shall be customizable with an application from
the Control room,

(&) The RFID Transceiver shall possess a read accuracy of at least 95 9 ie. it shali
be able to read at least 95 % of the 180060-6C RFID tags affixed on vehicles’
windshields, passing under it.

(7} All the tags shall be stored in the transceiver's internal memory before
sending on the network.

{8} Power supply

a} For the RFID Transceivers a suitably backed-up power supply for 24 X 7
operation shall be provided.

b} The TTES server shall be powered from the UPS-backed up power supply
available at the ATMS control centre.
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aj HFID Antenua and Reader

ftem Specification
Methad Passive Type

Radio lnierface

Adr Interface Profocels:

TS0 TROOI-60 (EPC Clags | Gen 25 Shall also support the
future Gen2 VI version

Frequency

R635-#67 MHz (specified in India}

Power (utput

18 0 430 dBm (EIRP LW/ port}

{rferference Rejection

Dierse interrogater Mods

CONNECTIVITY:

Copnmanicaliong:

L4700 BageT Fthernet (RIASY, and Serial

Antenna Ports:

Integrated for Single tane Op

TENVIRONMENTAL:

Operating Temp.:

4t 1o +HSC {Ambientd

Storage Temp.:

A0 to + R3C

Humidity: 4394 non condensing
Sesting: P67 independensty Protected for Cutdoor Usage

HARDWARE AND SOFTWARE:

Weight Upto 3.5kg
Housing a7

Operating System:

Hmart 0% ¢ Linux Deliand equivalent

Firmware Upgrade:

Weh bused and remote firmware management functions

[ etwork Services:

DHOP, HAT PS, FIPE, SSH, HHT PLFTP, Telnet, SNMP
and NTP, WS Discovery P sitvossing Seatic and Phnamic

REGULATORY:

WPC:

; Equipment type approval.

OPERATIONAL & PERFORM; ANCE:

Design:

F Destgned o be kept always ON {Transmitting}

]

Note: The transcaiver shall support connection to up to 4 antennas

b} TTES server

Description | Remarks
| Chassis 13T Rack Mounteble
CpL Two smibers of latest generation Buel 2600 3 Quad Core processor 3.4 Ghe, IGMB
Cache
Bemory A4 GB RAM using 1608 Module scalable wo tenst upto 512G, using DDRS B

MM (RDIMM)Y memory modules. Should he capable of entifiing and reporting
whether gesmine OFM memory is installed for system reflability

WMamory Protection

A dvanced BOC with multi-bit ervor protection and mamory online spare mode

THIDE Bays

2] 2 TR 108 RPRE 120 drivey SAS Enterprise lovel Hard disk and max 8 DD
support

()pim}l drivi: Bay

Ome optical deive DVILRW )

Controdler

vt RAID controdler with 268 battery backed write eache {omboard of
eIt}

Server should
i a POT Exp

mMetworking

Gorver should support networking oards with below features

1€5h d-port network adaptor supporting scdvanced features

btertnoes

TSR 3.0 support With & fp oo 3 total 2 rear, | internal. USB 2.0 1 (fronn)

ere S0 slot - 1
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Bus Slots Five PCi-Express 3.0 slots, atleast One x16 and Four 48 siote
Power Supply Redundant B60W Gold hot plug Power Supplies
Fans Redundant hot-plug system fans
Graphics integrated video standard with 16MB of Video RAM
1280 x 1624432 bpp)
1926 x 1200 (16 bpp)
»_ant:stz'y Standard ACPL 2.8 Compliant
Compliance PCle 3.0 Compliant

PXE Support

WOL Support

Microsefi® Logo certifications

USB 3.0 Support

ASHRAE A3/A4

UEF (Unificd Fxiensible Firmware nterface Forum)

Embedded system
management

Should support monitoring ongoing management, service alerting, reporting and
remote management with embedded Gigabit out of band management port

Server should support configuring and beoting securely with industry standard
Unified Extensible Firmware

System should support RESTHu] AP integra fion

Systern management should support provisioning servers by discovering and
deploying 1 to few servers with Intelligent Provisionin g

Security

Power-on password :

Serial interface control

Adminisgator's password

UEFL

TEM 1.2

Operating Systems
and Virfualization
Software Support

Microsoft Windows Server

Red Hat Enterprise Linux (RHEL)

SUSE Linux Enterprise Server (SLES)

Oracle Solaris

VMware

Provisioning

Essential tools, drivers, agents 1o setup, deploy and maintain the server should be
embedded inside the server. There should be a built -in Update manager that can
update firmware of system by conaecting onding,

Remote
Management

System remote management should support browser based graphical remote console
along with Virtual Power button, remote oot using USB/CD/DVD Drive. h should be
capable of offering upgrade of software and patches from a remote client using
Media/image/folder; it should support server power capping and historical reporting
and should have support for multifactor authentication,

Server should have dedicated 1Gbps remote management port. Remote management |
port should have 2GB NAND for user access. NAND flash should be ysed for keeping
systent Togs and downloading firnware from OEM website or internal Tepositony

System Remote management liconses offer Smart remote functionality without
compromise. The Hicense includes the full integrated remote console, virtual keyboard,
video, and mouse (KVM), mulii-user collaboration, console record and replay, and
GUlbased and scripted virtual media and virteal folders. You can also activate the
enhanced security and power management funeti onality.

Warranty

Server should have 035 vears 24 hours a day, seven days s week for assistance o
resolving issues, Hardware onsite responise within four hours if needed; collaborative
software included in this Care Pack service provides roubleshooting assistance on
industry leading software running on this server,

Operating System

Require this server with MS Windows 2013 Std 64Bit Operating System

Fiber Channel Host
Bus

Dual 16G single port PCle Fibre Chaonel Host Bus Adapter
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12.7 Installation Requirements
(1) The RFID Transceivers and the antennas shall be mounted on suitable gantries
lacated around 500 m away from the toll plaza on either side.

(21 The TTES server shall be rack mounted in the ATMS contrel centre.

am & O & &
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Chapter 13 Network Infrastructure for Data Communication

13.1 Scope
This Specification lays down the general, functional and technical requirements of
Communication infrastructure to be used as a sub-system of the ATMS
implermentation.

13.2 Function

This system provides conpectivity between ATMS Control  Centre  and
putdoor equipment such as Emergency Roadside Phones, Variable Meszage Signg
Mobile and fixed CCTV cameras, Speed Displays, ATCC, Mobile Weigh in motion
Stations, etc.

It also provides the external data connectivity recuired between the ATMS control
centre and the NHAT ATMS Cloud as well as between the ATMS control centre and the
NHAL ATMS Master & relevant Regional Control Centres.

13.3 System Configuration
1. The systern shall comprise:

a) Cable System

b} Interface Sys

¢} Optical Fibre Transmission System

d} Power Supply System
Note: As part of optimization of the communication system high-capacity peint-
to-point wireless links may be included to suppert the Optical Fibre cable-based
commmunication system. However such a wireless link shall never form a segment
of the main Optical Fibre backbone. The communication hackbhope shall always
he realised via optical fibre. The wireless link can however he inchuded as 3
divect link from a device ke a CCTV Camera to an appropriate node {including
the end niodes) of the Optical Fibre backbone. Such an approach may he utilised
to connect road-side equipment to the ATMS control centre that may bhe
atherwise difficult to do so via only the optical fibre link. However NHAL may
approve and accept such wireless links, prove sed by the service provider, as part
of the ATMS system network infrastructure only after the successful carrying out
of proof-of-concept tests by the Service provider. The costs for such proot-of-
concept tests shall be entirely born by the sarvice provi der,

BLEE!

2. Cable Systern: The system shall comprise:
a} Backbone OFC cables
b} Auxiliary OFC Cables lnking access peints to the back bone and read side
equipment [0 access points
¢} Polythene insulated jelly filled outside plant CatBe/Catt copper cable (PHF GSF
cable} linking various roadside coppey based equipmentio access paints
1 Coaxial cables
3, imterface System: The system shall camprise:
a} Sensor interface eguipment
b Optical fbre cable interface equipment
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¢} Lontrof Centre interface equipment

4. OFC Transmission System: The syster shail comprise:

a] Optical line terminals

bt Interface Cards

¢} Network management

Power Supply System: The system shall comprise:

a) 12724V /48Y 10 power supply systems as per design requirements at various
Ingations,

b} 230V AC 50Hz power feed as per requirements at various locations,

€} Solar PV ~based power supplies for 230 V AC, 12/24 ¥ DO ag per requirements at
various locations,

d} UPS, batteries and battery chargers, solar panels and charg gers {if apphicable) at
Controf Centre,

13 4 General Reqguirements

The cable system along with interface eguipment shall work satisfactor ity under

adverse conditions like storm, ete.

The jointing and other accessories shall be suitably housed and be of compact and

rugged design with suitable accessi ihility for ease of maintenance,

The individual sub-systems shall perforss their assigned functions and in no way affect

or influe nce adversely the performance of adjacent or associated sub- systems.

The backbone Fibre cable for safety and reliability shall be kept independent of other

communication and power cables - such as

a} Other OFC Cables used for interconnecting the field equipment to the back bone /
main control centre, copper cable cte.

h} Cables thatcarry power to the varicus ATMS field Devices.

13 5 Functional Requirements

PHF OSP CATSe /CATS Cable System

2} Roead side equipment such as Emergency Roadside Phones, Speed display, VMS
Displays or other equipment shall be connected through the PIF Cable and
terminated at an Ethernet switch in the nearest Access point

b}l The PUF Cable used shall electrically comply with CatSe or Caté {preferred)
standards,

c} Suitable punch-down lightning angd surge protectors shall he used at prior to
terminating cables at both ends,

Optical Fibre Cable

a) Tha backbone of cable system shall interconnect ATMS Contro! Centre with
access points sithated at suitable distances from the ATMS Control Centre. Other
access points shall lnk o the backbone via ausiliary OF cables form these
lecations,

bl The OF Cable System shall carry signals from all eutdoor gquipment such ag
Emergency Roadside Phones, Variable Message Signs, ATCC Portable and fixed
CUTY cameras, Speed Displays, through the network equipment ar the acoess
puings to the Control Centre,
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¢} The OF Cable system shall interconnect all the access sints to the ATMS
Contrel Centre and alge if reguired with assodiated network devices for gignal

jransmission without any impairment.

&) The backbone communication OF Cable system shall not be broken anywhere in
between to link access points or road side equipment Thiz cable shall be
rerminated only at the designated access points and the ATMS Control Centre, [t
chall not be allowed 10 interface any other sub-systems in the fleld to this cable
or any spare cores in the cable divectly or through bra nehing,

e} The separate and independent OF Cable system shall be used for the

rationg o

transmigsion of video signals, data signals from the equipro
access points where the copper cable has limitations for transmission of signals,
i The OF cable shall provide for dedicated spare filires to cater to any future need
that may arise.
3. Co-axial Cable System
a) The Co-azial Cable System shall provide immediate interface to carry signals
from analog CCTV Camoras (if used) to the encoders situated at the nearest

access point
b} The OF Cable shall also be used with transmitters and receivers if the distance Is
so and high quality signal transruission and reception is not possible using o

Jars

~axial system.
¢} The signals shall, without any impairment, be routed to the ATMS Control
Centre via the equipment at the access point, auxiliary OFC and the backbone OF
cahle.
4, Interface System
a} The Interface System shall cover the FIiF Cable, Co-axial Cable and OF Cable
Systemn & transmif and process the composite sizmals to achieve the desired

reliahility/availability requirements.

b} The interface sub-systems shall be capable of handling the composite audio,
video and data signals at various briterface levels and process them,

¢} The Interface sub-systems shall be designed optimally at various levels ie. from
the individual sub-systems level to integrator through to the Control Centre.

Power Supply System

a} The Power Supply System shall support the requirements of individual sub-

L3

systems.

b} The Power Supply System proposed for individual sub-systems shall take into
aceount the overall availability /relability requirements.

¢} The Power Supply System design shall ake into consideration local power
availability, temperature and other climatic variations, and pasy maintainability,

3

it

iy

13.6 Technical Requirements
1. PUFQSP Cable
al The Cable shall be Caté manufactured by reputed manufacturers such ag bucent,
Amyp et
B} The PHF Cables shall be laid in suitable trenches with protection against
corrasion, inedvertent cutting, flooding, rodents and termites.
2. OF Cable
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a} The Back bone OF Cable shall have a fibre count of minimum 12 fbres. This cabile

shal not be used for any other conhipchvity.

The cable used for short-haul connectivity between cutdoor equipment &

Access points, access point to backbone et shall have fhre court as par the
design requirements {4 cores, 6 cores, 12 cores, 24 cores, etc.). These shall be
hased on the location of equipment along the highway.

c} The fibre size, stranding, filling and associsted technical and testing details
shall also, as a minimum, comply with the TEC specifications approved by
Bepartment of Telecommunications, Govt, of India,

dl Methodology fer  cable  laving  installation, splicing  and protection
measures shall be described in detail by the Service Provider for approval of
MHALand shall conform to standard industry practices,

Co-axial Cable System

a) The Co-axial Cable System shall connect the cameras with the Control Centre via
the access points. It shall have capability to interface with the OF Cable network
for stgnal transmission.

b} The Co-axial Cable System shall conform to relevant ITU-T standards for signal
transmission and protocols,

Interface System: The Interface System shall broadly operate at the levels as

descritsed below:

a} Way side {Emergency) phone to access point via PIJF Copper Cable.

h} VMS Signs to Access point via copper Cat 6 patch cord or OF Cable,

c} COTV System to ATMS Contrel Centre via Co-axial to encoder (if required) and
further via OF Cable.

d} Intepration with the NMS equipment at different levels for monitoring, logging
and controf of individual sub-systems,

e} Interfaces at appropriate system and sub-system levels shall follow the protocols
and standards of RS232, RS485, R8422 and I'TU-T, IEEE, ITU- R or other approved
international standards for transmission and networking of voice, videe and data
signals. These shail be az per the detalled specification in the tender elsewhere.

Power Supply System

a) The power supply arrangement at individual sub-system level shall he designed
for their optimum and refiable operation.

b} The design shall take care of availability of local utility power and necessary
backup to achieve the desired performance objectives.

¢} Video Cameras and Variable Message Signs located on the roadside in particular
shall be supplied backup power supply for operating in all types of weather
congditions,

} Diesel Generstors and UPS {Solar PV-hased or otherwise) as required shall be
included as part of the system design ag per the need for sub-gystems/ Contral
Centre. Design calculations fo establish the capacity of these subsystems shall be
furnished by the Service Provider,

2} The pewer supply design shall take care of voltage and  frequency

Auctuations and redundancy to achieve the reguired system performance,

suitable Hghining protection and earthing shall be provided ro guard apaingt

system malfunction,
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Functional and Technical Specifications

13.7 Cable Laying and Installation

1. The cable laying installation, termination and wiring shall follow standard

international practices. The Service Provider sh.” + responsible for the proper

execution of the work.

Cable Laying

al The Serviee riv. oo saall a0e route plan » . wiart for the
indn: ' ECR

b) sati 0F Cabie tivaoh shall B ~outs of soil to a minimum depth of
1.65m from the sraund = . «di median of the highway and to a width of
et i svide proper protection as required by M- Al while

- wwer cables, gipe Hines etc. The bottom of trench shall be ~ lled and
got rid of any sharp material.

¢} The cables shall be laid as far as possible on one side of the ro + Service
Provider shalt restore the ; ! oms as a
resuit of the trenching to t .o Wherever

required depth is not .cmevable adaitiona: protecoon shall be provided in
consultation with NHAI and with prior written approval of the NHAI and / or

G HP b BT e napmanenthy Tobeet ducts of

appropriate dirmension wit profeciion s, termites and

rodents.

e} The OF cable and the PIJF cabie shall be laid in the same trench. There shall he two
or more ducts jaid in the trench as per the requirement..

f} Whenever power cables are to be laid in the trench along with other cables, brick
separation of at least 5 bricks/per metre length-wise shall be provided.

£} Right of way will be provided by NHAL

h} The trenching and cable laying activities shall © minirmum dissuption
to the traffic flow on the highway. The material, ¢ s and the mappower
used shall not inhibit the flow of vehicies in any m ..icr.

i} The excavation of trenches shall be done only in lengths that can be handled in a
single day. The trenches shall not be left uncovered overnight.

i} The tenching and cable laying shall .ake into account likely diversions on
bridges, toll plazas, built-up area, ERT {Emergency Road Side Telephone} pedestais,
ete.

K} The cable laid along the bridges shall be suitably protected { via G conduits) and
clamped.

1} Adequate extra length shall be left at the end of the cables fo meet future
exigencies,

m) Cable across the road from the backbone of OF/PUF cable for ERT’s and other sub-
systems along the route shall be laid in ducts below the bed using trenchless ducts
through herizontal direction drilling.  The procedure shall be deployed after
writtent approval of the NHAI and / or NHA's representative.

n} These shall be laid on one side of the highway. Crossings and cuts on the highway
shall be provided with trenchiess excavation. Suitable route markers every 500
metres shall be provided. Suitable no. of patch panels, joint boxes, termination
boxes, pigtails and patch cords, etc. shall be provided.
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o} Waste material such a3 unused ducts, cable eut-pleces, and other debriz shall be
cleaned and suitably disposed as per the relevant recycling and disposal standards
by the Service providen

) The service provider shall provide adequate perforated cable trays andjor cable
supports as per industry best practices.

g} All cables shall be numbered with ferules in accordance with the universal cable
nunihering syster.

ry All cables shall be 151 marked, fire retardant low smoke type and shall be
rerminated with proper lugs and joints as per best industry practices,

13.8 External data connectivity to the NHAL ATMS Cloud
and the NHAI ATMS Master & Regional Control Centres

A suitable leased-line [wired or wireless) supporting a minimum g Mbps data
link shall be provided by the service provider for the purpose of connection to the
NHAI ATMS Cloud and the NHAL ATMS Master & relevant Regional Control Centres,
Such a link shall make the ATMS system directly on-line accessihle to the above NHAI
facilities and shall provide the following information:

1) Video images & required data strings to the NHAl ATMS Cloud at pre-
programmed intervals and on demand.

2) Providing streaming video data, streaming audio data and data strings on
demand from the NHAI Master & relevant Regional Control Centres.

Further this link shall also fully support the on-line access of the ATME system
by NHA! / MHAUs representative as described in Clause 2.2.8.3 of thic document.
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National Highways Authority of India

Chapter 14
ATMS Control Centre with ATMS Software

14.1 Scope

This Specification lays down the general, functional and technical requirement of the
ATMS Control Centre, .

The Control Centre shall accommodate following equipment and sofeware:

{i} Central Computer Server (with integrated ATMS Software including the traffic
Management and Rescue module, integrated audic communication unit &
support for relevant Mobile smartphone applications)

{il}  Emergency call management system equipment and software

{iif} Integrated Traffic Management (iTM) console consisting of mainly the I'TM
Workstation, the Integrated audio communication unit and further integrated
with the
1. Large Display Board based on the Video-wall
2. CCTV Console,

3. VIDS console and
4. other equipment

{ivl ATMS software

{v}  Mobile radio operator and configuration equipment and software

{vi}] Backbone communication equipment and Network Management System for
the same

(vii} Printer

{viil} Uninterrupted Power Supply with supply system and back up

{ix) Mains Power supply system and Diesel Generator set equipment,

14.2 Function & Architecture

ATMS Control Centre would be the facility from where all the activities of the ATMS
would be controlled. ATMS Control Centre would primarily comprise of the in-door
portion of CCTV, VMS, and other support systems. All the aforementioned sub-
systems shall preferably reside in a dedicated permanent structure with adequate
floor area to house the required man power and equipment. Where ever such a
permanent floor/building/structure cannot be made available, the ATMS Control
Centre shall be housed in termporary portable cabins,

A schematic of the ATMS controf centre system is shown in figure 1 below:
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a} Even theugh specific workstations have boen aliotted to each speific functinnality, sach of the applicatiaons
(e.g. ¥MS, ATCEC, COTV, VIDS etc) shall exorute on any of the above workstations raduired.

haj An additional warkstation shalf be used to present/depict afl the spead displays. Additionalfy some of the
COTY Monitors may afto be used.

Fig 1 ATMS Control Centre system

14.3 Functional Requirements

Since the ATMS Controt Centre houses the in-door functional compouents of all the
installed ATMS sub-systems( CCTV, VIDS, ATCC MET, VMS..), the following
subsections describe the functional requirements including a brief specification for

the temporary portable cabin.

14.3.1 General

1. Each sub-system shall be expandable to account for increase or decrease in field
installed devices. Minimum 225% spare capacity (rounded off to the nearest
higher whole number) should be ensured,

2. All the supplied equipment shall operate on 230 V, 50 Hz single -phase power
supply. Power for all the equipment will be regulated using on-line UPS with
minimum 30 minutes or more back up. If any equipment operates on any
voltage other than the supply voltage and supply frequency, necessary
conversion/correction device(s) jor such requirement shall be supplied along
with the equipment.

3. All the control equipment e.g. fileservers, database servers, NVR/CCTV CAMERA
SERVER Video Analytics NAS/Raid backup device, decoders, networking
equipment etc. shall be provided in standard Racks.

4. System shall have provision of WAN connectivity for remote monitoring.

5. Online backup should be maintained to protect against storage failure.
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The system provider shall provide all technical details regarding datas formats,
communication protocoly, packet formats, ete. to NHAL
All sub-gystem software modules shall be available in all the workstations, so
that, with minimum intervention of System Maintenance, one Ser-group can
perform their operations on 2 different workstation. However, for security
reasons, only the functionality based on the expected user-group who is
utilizing the workstation for day-to-day operation shall be available for
immediate use.

Al Sub-systems shall generate and report alerts when a pre-defined event

DeCurs,

{a} Safety related alerts / reports: Further all the software modules of the
sub-systems installed {CCTV, VMS, Speed display, Roadside Communication
etc.} shall deliver safety-centric reports {eqg fatal collisions in a given
streteh, violation of regulation ete.), enforcement-centric {number of tickets
issued, comparisen of violations en monthly basis ete);

(b} Equipment related alerts / reports: Failed packets, number of repairs
carried out on field devices, down time on account of major faults ete.,

{c} All sub-system {e.g. CCTV, VMS, ATCC, VIDS, VAS etc) related alerts & events
shall also be communicated to the Traffic Management consale for display
on the Video wall / Traffic management consale workstation,

{d) Further each sub-system shall also aceept commands / messages from the
Tratfic Management censole for ensuring the achievement of an Integrated
ATMS system,

The system shall provide detailed reports related to the System Operations
{including the actions of various stakeholders during Incident Management}
and operationg. The format for the same shall be finalized by the service
provider in consultation with NHAl and / or the NHAls authorized
representative. Maintenance reports, at the minimum, shall include the current
operational status of each equipment, actual events of down-times of each
equipment, actual events of Mean time to Repair of each equipment and actual
events of Meantime between failure of each equipment and the preventive &
repair mainternance log.

10, The system shall also provide a method to log and report road highway

[

incidents. Data used for logging and reporting shall he ‘picked-uy’ automatically
from the road-side / field equipment and other sensors as applicable.

- Further the system shall pravide a facility of senerating user-formatted reports
that can, for example, bring together the pecurrence of highway incidents,
values of varlous sensors and the operational status of various equipment on a
commen time line /scale,

12. System Security

a} It shall be possible to control / restrict all functions / sub-functions fran be
menus, submenus, buttons to perform specific aperation), ete. available in
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b}

d}
e}
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g
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each module based on the user group in general and in certain special user
groups viz, Project Manager / Administrator, the control shall be possible at
the user level '

The Access control shall have 3 levels of access, Read, Write, and Modify, It
shall be possible that any user / user group can be assigned none / all from
the above levels for a specific function.

Al the manual override options shall be considered separate functions and it
shall be possible to disable these functionalities by simply not allowing access
to these functions for any user/ user group.

fyetailed Hst of Access rights shall be evolved during detailed engineering.

At the end of session, the operator logs out from the application and the log
out shall be recorded in the database. _

it shall not be possible for a different user to open a separate instance of the
application without the current user logout in the same workstation.

It shall be possible to exit the application only with Administratoy
authentication including username and password.

2 CCTV B VDS .

There shall be a Supervisory Monitoring & Control System with Digital Video

Surveillance Control Software to manage all the video surveillance devices.

The Supervisory Monitoring and Control System shall congist of at least a

Camera Switcher controller, Joystick, Camera server, NVE, adequate number

COTY monitors & a workstation (CCTV & VIDS workstation). The system shall

be able to provide streaming video images to the video Wall and / or the above

monitors and / or workstation.

The supervisory monitoring and control software should be capable enough to

display and manage the entire surveillance system. it shall support a variety of

devices such as cameras (PTZ, Fixed & VIDS), video encoders, video decoders,

P17 controller, NVR, NAS hoxes/Raid hackup device ete.

The manufacturer of the COTV Switcher Controller /NVR /Camera Server shall

be

a) A well-known and established company worldwide in the fleld of
Information Technology.

by Has established and appointed representative or authorized agency near
project location.

¢l Capable of providing adequate after-sales service and support on 24X7
hasis,

The software shall operate on open architecture and integrate/ co-exist with

other subsystem software that are installed to manage VMS, WIM, Speed

Display, and Readside Communication et

The software shall store configuration of encoders / decoders and cameras.

Thers shall he aptions to generate reports of stored device configuration,

The system should support intelligent video motion detection to track objects,

learn the scene and adapt to 2 changing outdoor environment. Environmental
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Functional and Technical Specifications

changes such as rain, hail, wind, swaving trees and gradual light changes should
have minimum effect on the settings.

The control software should provids for alarms and alarm log.  Alarm sstiings
need to be individually configurable for each alarm and each camera prevecord
duration. The duration shall be selectable from a list of values ranging between
2 seconds or less to 5 minutes or more. There shall be provision {o achieve,
print and display the log using device filter, device group filter and/or a time
window.

The administrator should be able to create, add, edit & delete users. He should
bie able to administer access rights to system resources and functionality as well
as access permissions to a list of camera a user can view and control

The administrator should be able to place users In . hierarchy. The higher
priority user should inherit the rights of a lower priority user automatically
when he is taking overriding control of cameras, which are already being
controiled by a lower priority user. There should be minimum 3 hisrarchical
levels of security for providing user level log in.

The system shall provide User activity log {audit trail} with user id, time stamp,
and action performed, ete,

For monitoring purposes, a Video wall shall be setup with suitable mounting
arrangements, as described in section 13.3.2.1.  Facility for viewing and
controlling all the cameras at various other locations e.g on COTY monitors
{supporting HDM{, RGB & IP-based), as required, shall be provided in addition,
The Area under surveillance shall be monitored and controlled from ATMS
Control Centre through workstations and Joystick controllers with the help of
Digital Video Surveillance Warkstation Frontend Software as part of the
Supervisory monitoring and contro} system Software.,

The Werkstation Frontend Software should also be working on a browser based
system for remote users to allow any authorized user to display the videe of any
desired camera on the monitor with full PT2 and associated controls.

The software should Support flexible 1/2/4 Windows splitscreen display mode
or stroll mode on the PC meonitor or on preview monitor as per requirement.

. The software should be able to control all cameras Le. PTZ control, ris control,

auto / manual focus, and colour balance of camera, Selection of pre-sets, Video
tour selection etr.

- The user shall have the facility to request for view or control of any camera

outside his rights for 3 reservation period. Control of camera is released after
the reservation period {Request enhanced control rights for a short duration).
ATMS Control Centre may have one or more Operators simultaneously
controfling the installed field video hardware.

The recording resolution and frame rate for each camera shall he user
programmable.

- Recording modes such as continucus, manual, or programmed date-time-

duration modes, camera, group of camera-wise. All modes may individually be
disabled or enabled using scheduled configuration. It should also he possible to
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23,

24,

25.

26.

27,

28,

30,

1.

funcrional and Technical Specifigationg

search and replay the recorded images on date, tme basis as well a5 camera
basis. It should provide onscreen controls for remote operation of PTZ cameras.
It should have the facility for scheduled recording. Different recording speeds
{fps} and resolution for each recording mode for each caméra should be
possible.

The NVR / CAMERA SERVER can be an embedded-type or server-based,
However the NVR /JCAMERA SERVER software shall run on off-the-shelf
available servers (Camera server & Database server). Fach NVR / Camera
Server shall be able to handle 36 or more cameras.

Network Video Recorder shall offer both video stream management and video

stream storage management, Recording frame rate & resolution in respect of
individual chznnel shall be programmable.

System should ensure that once recorded, the video cannot be altered; ensuring
the audit trail is intact for evidential purposes.

System shall provide sufficient storage of all the camera recordings for a period
of 30 days or more @ 25 FPS, at 4 CIF or better guality using necessary
compression techniques for all cameras (extended capacity of cameras Le.
present capacity + 25%} o '

System must provide built-in facility of watermarking or Digital certificate to
ensure tamperproaf recording so that these can be used as evidence at a later
date, if 50 desired. The recording shall support andit trail feature.

All camera recordings shall have Camera 1D & location/area of recording as well
as date/time stamp. Camera ID, Location/Area of recording & date/time shall
be programmable by the systern administrator with User [D & Password.
Facility of camera recording in real-time mode {25 FPS)/15/12.5/10 or lower
FES as well as in any desired combination must be available in the systen,
Facility of Camera recording in CIF, 2CIF, 4 CIF as well as in any combination i.e.
any carnera can be recorded in any quality - Selective or Group of cameras must
be available in the system.

Video shall be compressed using MPEG-4 or better standard and streamed over

the 1P network. Once on the network, videc can be viewed on a Control room
workstation or on analog monitor using a bhardware decoder (MPEG-
4/compatible standard Receiver) and shall be recorded on NVR/CAMERA
SERVER and shall be backed up on NAS/RAID Backup device.

System shail be tripiex ie. it should provide facility of Viewing, Recording &
Replay simultaneously.

The offered system shall have facility to retrieve/export/ backup {on CD, DVD
or Bhu-ray recorders) the desired portion of clipping {froma desired date/time
to another desired date/time) through the search functionality of the
application software, Viewing of this recording shall be passible on standard PO
using standard software like windows media player ete. Log of any such activity
should be maintained by the system for audit purposes.
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32. Redundancy/Fail-over feature is required ie. in case of Bilure of an

NVR/CAMERA SERVER the relevant cameras shall automatically switch over o
the redundant NVR/CAMERA SERVER,

33. Database Server shall keep track of all configurations, ervor data, canfiguration

events, usage events and error events,

34. Vides stream from individual cameras shall be recorded on respective

NVR/Camera Server &, subsequently, archived to NAS box/RAID backup device,
System shall have provision to automatically over-write the new information
after the period 030731 days

35. The Necessary script/algorithm for the above must be available in the

Application.

36. All the workstations in LAN should be provided with software to view and

control the cameras, encoders and retrieve the recorded video images from the
NVR/CAMERA SERVER/NAS/Raid baclkup device seamlessly.

37 VIDS

a} It shall be possible to switch and view video streaming images on-lne from all VIDS
cameras on the CCTV menitors and Videowall and the CCTV , VIDS workstation
b} The supervisory software { executing on the VIDS Supervisory computer} shall
determine the following parameoters related to traffic flow monitorin £:
{i}  Traffic volume{No of vehicles detected during the time intervall;
it} Occupancy [Lane occupancy measure in percentage of time}:
(i} Vehicle classification, Flow rate {vehicle per hour per lane);
{iv] Headway {Average time interval between two vehivleg):
(v} Speed, Level of Service:
{vi} Space occupaney &
{vil} Traffic Density from both the ATCC and the VIDS data captured from the
respective flield &quiprﬁent.
¢} The allowed errors on count 3nd detection shall be <=4 % under normal weather
conditions and ==7% under adverse weather conditions {shadows, fog, rain).
d] The allowed error on speed detection will be ==4%.

14.3.2.1 Video Wall {large display board)

i

34

=8

The video wall shall typically be a matrix of 3x3 but the controller shall be
capable and flexible enough to accommodate varied different monitor matrix
geometries as dictated by space availability or constraints,

The typical video wall display size shall be 35" % 46" 1o 547 x 727,

Video wall controller shall be capable of capturing and displaying video
information from different sources such as DV, DisplayPort, VGA, IF streaming
et

The moniters used in constructing wall display matrix shall have begel edge
sizes legs than 6 mm,

The video wall shall be an integrated package of control room display
management and configuration software, display controller capable of handling
at feast 48 monitors, and the required number of slim bezel monitors,

The video wall system shall support hot-plugging and redundancy,

it
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Video wall controller shall support auto calibration and auto colour balancing,

Mounting arrangements for individual monitors within the wall matrix shall he

designed to allow for easy replacement and hot plugging.

The manufacturer of the Video wall shall be

al A well-known and established company worldwide

b} Have an established and appointed representative or authorized agency in praject
location.

¢} Capable of providing after-sales service and support on 24x7 basis adequately.

The target image on the Video wall shall be freely resizable and re-positionable

o any part of the Screen,

Phe Video Wall shall be capable of accommodating multiple displays in multipls

rows and columns behaving as single logical screen.

14.3.3 VIS

1.

i

6.

4,

There shall be a Control System with Variable Message Sign Control Software to
manage all the VMS Boards within the installation.

The software should be capable of managing at least 65530 hierarchically
grouped VMS display boards. It should support VMS boards of varying sizes.

The software shall operats on open architecture and integrate/ co-exist with
other subsystem software that are installed to manage COTV, WIM, Speed
Display, and Readside Communication, apart from the Traffic Management
module (where applicable} etc.

The software shall store configuration (VMS 1D, its actual location, brightness
javels, horizontal pixel size, number of lines supported, Regional Language
supported etc.) of each VMS that it controls, There shall be options to generate
reports of stored device configuration.

The system should support adaptive display brightness to adiust readability fo
the changing outdoor environment.

The control software should suppert some form of CRC! on display data and
control command packets for device erroy reporting,

The administrator should be able to create, add, edit & delete users. He should
he able to administer access rights to system resources and functionality as well
as acvess permissions to a list of VM5 a user can control,

The administrator should he able to place users in a hierarchy. The higher
priority user should inherit the rights of 2 lower priority user sutomatically
when he is taking overriding control of VMSs, which are already being
controlled by a lower priority user, There should be minimunm 3 hierarchical

p!

levels of security for providing user level log in.
The systern shall provide User activity log {audit trail) with user id, time stamp,
and action performed, ete.
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18, ATMS Control Centre will have a workstation for VMS operation. Facility for

controling all the VMSs at various other locations, as required, shall he
provided,

. The VMS to be controlled sh&ii be aceessed from ATMS Control Centre through
workstations with the help of VMS Control Workstation Frontend Seftware.
Further the above software shall also accept messages for display from the
Traffic Management console programimed on GUI interfaces provided by this
software,

-As the VMSs can be configured to display messages in a chosen regional
language, the software should be able to control VMS configured for any
regionat langusge,

- The user shall have the facility to request control of any VMS outside his rights
for a reservation period, Contral of VMY is released afrer the reservation period

{Request enhanned coo aration ).
AT iy Bae o wrators simultaneously
Lontroning Hie instalied VMSs.

. As stated earlier, all data and command packets sha. :ble CRC

attached to them. All packets sent would be acknowledgea v 4 response
packet from the respective display with its own CRC,

. The response packets from VMSs shall include status {command executed or
not} as well as error codes to indicate the nature of error.

. The system should support multicast (broadcast to a predefined group of
displays) and broadcast. Multicast or broadcast packets shall have no response
packets from VMSs.

- A single message may be shown as a static sign or a group of messages may be
shown in a round robin fashion till 4 new set of messages are not relayed to a
particular VM5,

. The time duration for which a message is displayed while in round robin mode
will be programmable from 1 second to 255 seconds.

- VMS and the associated software shall support Lhe following text animations;

4} ScroHright to left

b} Flashing {For example, this would be to attract attention to speed Hmits)

o} Typing

d} Curtain top to bottom

¢} Curtain bettom to top

fl Replace left to vight
g} Replace right to left
hl Text without any effect (for example, this would he default for most fext)

21. The use of text effects shall be strictly a policy of NHAI road safety experts

by
pcti ot
i

s,

dictated by situation and hence, should not be a fixed global parameter. It shall
he dynamically assignable and remain valid for a text string for the current
instance alone.

22. It shall be possible to send ten strings in round rohin mode,

e
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232, Database Server shall kesp track of all eonfigurations, ervor data, configuration
pvents, usage events and ervor events.

24 A sub-module of the VMS software called the Mobile Application Service and
Relay [MASeR) shall manage the updating and relay of critical incidence
imformation such as incidence location, diversion information, and directions
for the driver to follow to all the registered road users.

fas
L¥3

 Uging the same VMS-MASeR software module, it shall be possible to manage

request services such as route planning and guidance, request for current co-
ardinates, weather and traffic status, approximate travel time, average vehicle
speed ete. to registered road users,

14.3.4 ATMS software
a} The ATMS software integrates the fleld equipment fike COTV cameras, VIDs,
ATCC, MET & VMS with the Integrated Traffic Management (ITM} console to
ensure the availability of an effective system for Traffic monitoring & incident
/ accident rnanagement
b) The ATMS software shall be based on a modern architecture and shall

optimally execute on the ITM workstation and the ATMS server to ensure that :

i

i,

i

The system response are Instantanecus o support effective  Traffic
Management {ie Traffic monitoring and incident / accident management)
actions on the ITM workstation,

Mo information (data, video stream & audio stream] from any source is lost.
Surther all such information is made available on the Integrated Traffic
Terminal, with no delay, precisely at the time they are required.

Effective integration with the COTV system, VIDS system, YMS system, MET
system and other relevant ATMS equipment is carried out in a2 seamless
manner with no disruption of / disturbance to the Traffic management
function {Le. Traffic monitoring and incident / accident management}. For
such integration, standard interfaces {eg NTCIP} shall be used wherever
available.

All information [Data, video and audio streams) collected from various sources
shall be archived in the ATMS server for quick retrieval by authorized

personnel. However the performance of the ATMS software in terms of

regponse times shall net be affected during such a a retricval progess.

¢} The ATMS software shall be a modular system comprising of at least the

following modules:

Al

W W

e

Data acquisition module for scquiring data, video streams ang avdio streams
from field equipment

Highway Traffic Monitering module

Incident / Accldent Management Module

Integrated audio communication module

Report generation module

Syster Administration module

€
€
€
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Functional and Technical Specifications

G Communication module for authorized access hy externail systems {e.g. NHAI's
Regional control centre & the Main controt centre)

Pata Acquisition module

The Data Acquisition enables the acquiring of data from the varicus field

equipment in the form of data strings, video streams and audio streams.

Examples include

» Data strings from VID system, MET system, ATCC sy-tom Wi 5. tem, VAS
system

»  Data strings of Date and Time and details of events [ eg. the time wii < mergency
Call was attended to on the 1033 telephone line or on the ERT phone system),
alarms and faults related to any part of the SVSIem.

+ Video Streams from CCTV Camera, VID Camera

* Audio Streams related to conversations on the 1033 Emergency Telephane ,
Road-side Emergency Telephone

The module allows the user to configure the acquisition condit: follows:

+ At regular intervals of time with the interval being uses . from the
MET data logger, ATCC system)

¢ On the occurrence of Traffic related events in the nera {e.g. data from the VID
system, instances of calis frem Emergency Teiephones)

¢+ {ndemand {e.g Video stream from a CCTV Camera}

* On the occurrence of system related events like equipment failure and
restoration, user login / logout

iii. The above information thus acquired shall be stored in the ATMS server using

B.

i

anestabhisi 1 e T B srceng

Highway Traffic Management moduje

This medule shall support effective Traffic monitoring on the highway. The
targeted road section or the entire stretch shall be depicted on the Large
display {video wall} and ITM workstation, in the form of animated screens
including Graphic User interfaces specified under Clause 816.1 to 816.17 of
Specifications for Road and Bridge Works of MoRT&H. The depiction shall
include locations of all ATMS field devices on a GIS map with the ability to
display alongside the current information (e.g. CCTV video lmages, VMS
messages, Met data} relevant for each field device, either permanently or on
selecting the device with a mouse. The details of the project-specific
composition of the GUI will be finalized during the project execution phase
between the Service Provider and NHAI {or its authorized representative).

The module shall display the events, alarms & faults acquired by the system
{Traffic related and system related) on a window at the bottom of the ITM /
Video Wall(Large display screen), with the window size in terms of the
number of events displayed being user configurable. Further the system shail
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provide a feature for the user to acknowledge such events and the
cubsequent display of the same.

318

O, Incident / Accident Mapagement maodule

Thi
i

it

Hi

V.

Vi

Functional and Technical Specifications

in addition to the above, the module shall also display the related event
{where relevant eg a road-side emergency telephone call, VIDs event) on
the GIS map using suitable animated  icons. The animation shall
contextually change when the event has heen acknowledged and when the
condition causing the event has disappeared.

< module shall support Incident / Accident Management by

Alfowing the Traftic Management console operator to locate and mark
(with a mouse) an accident / incident on the GIS map of the highway and
initiate the Incident management actions.

Displaying a contextual on-line checklist for the operator to follow in
sequence, Further the clicking on each itemn of the checklist shall
automatically activate the related ATMS equipment to aid in the
management viz,, i)seamless audio connection for the Traffic Management
console operator, via the integrated audic communication unit,
irrespective  of the communication media [Mobile radio, Mobile
phone/landline, road-side Emergency telephone), o the ambulance,
Trauma Care Centres, Patrol & other O&M vehicles i) automatic Pan, Tilt
and Zoom of the nearby camera to view the accident ii} Bringing on the
VMS -wise message edit screen (by interfacing with the VMS Control
software ref: Section 13.3.3) to create and dispatch messages to VMS
haards and mobile apps of registered road users}. The checklist itself shall
he derived from the relevant Traffic Management and rescue procedures
captured either in the Operation (0&M) manual of the highway or based
on world-class best practices.

Logging the time-stamp of the operator ocperating each element of the
checkdist to aid in ‘post-facto’ analysis of the operator’s performance
towards establishing his /her efficiency and further training needs,

iv. Automatically performing pre-defined actions related to each of the above

elements (e, ldentification of the accident spot on the road shall control
the nearby CCTV cameras to ook’ in the direction of the sccident spot}
Aiding on-line tracking (via GPSY of the various O8&M vehicles like the
Ambulance, Tow-vehicle and the Patrol vehicle supported with dynamic
display of information like shortest route, travel time to the accident spot,
Trauma Care Centre etc.

Providing a user-programmable facility, as an aid, for the autematic
generation of VMS messages depending on incidents based on eg
nfsration measured by the MET sensors and gensors instalied on the

highway {sg the generation 5f a Visibility Alert signal in the event of

oE. 9
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visibility going below 1 km). This module shall alert the oparator on
generating the meysage which shall then be deployed on the operator’s
approval,

vil. The detailed workflow of this module involving various checkdists, shall he
finalized between the service provider and NHA] during the project
execution phasge,

I Integrated audio communication module
This moduie shall interface with and contrel the integrated  audio
communication unit to 2id the operator seamlessly communicate with various
stakeholders via 2 host of communication media like telephone landlines,
mobile telephony, mobile wireless etc,
E. Reportgeneration module
i. This module shall generate periodic as well as on-demnd  statistical
veports using data received from WIM, Automatic Traffic counter cum
Classifier and MET sensors for traffic planning and management, as well as
traffic forecasting. There shall also be a provision to generate reports to
aid planming and strategizing enforcement,

il. The module shall provide a range of reports on demand including those
o related to the acquired data,
VM35 messages edited and sent,
o Equipment availability,
o System related events including those related to
~  System malfunction and restoration
-~ User login ~ logout
—  VIDs events detected
- Muobile App messages received
- Traffic flow velume(No of vehicles detected during the time intervall,

@
&
@

@

& Occupancy {Lane sccupancy measure in percentage of time), Vehicle
& classification, Flow rate {vehicle per hour per lane), Headway{Average
' tme interval between two vehidles), Speed, Level of Service, Space
”‘5?? occupancy & Traffic Density from hoth the ATCC and the VIDS dats

captured from the respective field equipment.

ii. The module shall further provide detailed performance reports en all
aspedcts ranging from detection of incidents, through the field Operations
tearn (Patrol vehicles, Break-down cranes and Ambulances) actions, Traffic
Management Console aperator and other ATMS Control Centre operator
actions. Automatic system generated reports supporting the service
provider's claim of meeting the service level requirements with respect to
aperations, shall also be provided.

Detalled formats of each report shall be finalised by the Service Provider in
consultation with NHAL

T
b
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functional and Technizal Spedifications

¥, System Administration module
This module shall essentially enable the definition and maintenance of user

arcounts,

. Communication module
This module will manage authorized access to the ATMS system by
1. Authorized NHAI personnel / representatives
3. Other authorized NHA! systems like the Regional office Contral Centre ATMS
systesn and the Main Control centre ATMS gystem
3. Any other system authorized by NHAL
Based on reguests from the above entities the communisation module shall
provide the following information to the requesting entity:
L. Yideo Streams { Live and Archived)
i, Audio streams {Live and Archived)
i, Data strings and Data elements {Live and Archived]
The standard data exchange protocels for the above will be shared by NHAI
with the Service Provider.

14.3.5 Integrated Audio Communication Unit

The Integrated Audio communication unit enables the Traffic Manager /
operator to communicate with all stakeholders in a seamless manner
irrespective of the medium of communications. Using a hardware like 3 digital
telephone exchange that supports software control, this unit allows the Traffic
manager wearing 3 headset with a microphone (or a bandset} to seamlessly
communicate with the stakeholders in traffic operations using various audio
communication media like Mobile wireless radios, Mobile {GSM) telephones,
Telephone landlines as well as the road-side Emergency Telephone. The
communication is initiated on selection of a context sensitive checkdist elernent
or by selection of suitable icons on the ITM workstation screen during the Traffic
monitoring or accident / incident management This unit shall support
communication between the Traffic manager and a single stake holder or a group
of stakeholders. As a back-up option this unit shail also enable such
communication via physical push-buttons located on the unit.

14.3.6 Interface with Mobile Phone Apps

1, App for Road Users: The ATHMS contrel centre system shall seamiessly Interface
with NHAs provided mokdile apps {for the popular Mohile Operating Systems like
iN8E. Android@ and Microsoft Windows® and hased on the state-ofsthe-art
technologies) to support the following functiens.
al Support Journey planning by providing dynamic and up to date location-
wise infermation on congestion, incidents, weather conditions and other
useful information for the section of the bighway planned for the road-
HEE'S journgy,

b} Enable the road-user to reput incidents via the app using drop-down
menus, supporting images captured by the Phone camera ard the position

og. 97
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2.

3.

Functional and Technical Specifications

of the road-user as detected by the on-board GPS or in the absence of
which, as entered by the road-user.
¢) Enable the road-user to report an incident by calling or by messaging
" using the position of the road-user as detected by the on-board GPS or in
the absence of which, as entered by the road-user.
d) Send Pop-up messages to the road-user related to the traffic on the
highway thus performing the function of an on-board VMS.
e) Send pop-up messages to the App Users indicating that he/ she was over
speeding at ... date, ....time, & ........ place.
App for Enforcement Agencies: The system shall also include a software
module that sends Incident messages to the police on their mobile-phones (App
published by the Service provider) for traffic enforcement including information
like the type of incident, location and related images. The details of this
information shall be picked-up from the ATMS Control Centre database and
road-user inputs if any and relevant.
App for Highway Traffic / Route Patrol Agencies: Further the above module
shall also generate and send incident and system status messages to the Traffic
Manager and other senior management personnel of the O&%M team on their
mobile phones (App published by the Service provider).

14.3.7 Emergency Telephone console

1.

There shall be a Control System with a Control Software to receive all
Emergency Communication from the NHAI 24 X 7 National Highways helpline
and the Emergency Road-side telephones (shortcode 1033').

The software shall operate on open architecture and integrate/ co-exist with
other subsystem software that are installed to manage CCTV, VMS, WIM, and
Speed Display, apart from the Traffic Management module (where applicable)
etc.

The software shall store configuration Emergency Roadside Telephone ID,
Location on the highway stretch etc.) of each Emergency Roadside Telephone
it controls. There shall be options to generate reports of stored device
configuration.

The system shall record all calls on to a dedicated server with adequate
indexing to retrieve the same on a later date,

The help desk will be manned by call managers / operators. The
administrator should be able to create, add, edit & delete users (call
managers/ operators). He should be able to administer access rights of the
entire highway or a section thereof to the call manager.

The administrator should be able to place call managers in a hierarchy. The
higher priority manager should inherit the rights of a lower priority manager
automatically when he is taking overriding control of Emergency Roadside
Phones, which are already being controlled by a lower priority manager.
There should be minimum 3 hierarchical levels of security for providing user
level log in.
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7.

10

11.

12,

i3

15.

16

17.

18,

19,

20,

AN

The system shall provide activity log {audit trail) with user id, time starnp, and
atton performed, elc,

The system shall perform communication health check {fink quality check) on
all the conpected field communication devices and report errors if any on the
administrator consols,

ATMS Control Centre shall have dedicated workstations for Call management,
For monitoring purposes, Video monitors shall be setup and would show the
location of originating and on-hold calls clearly on relevant map sections of
the highway using Readside communication Frontend Software,

The Roadside Communication Frontend Software shall allow disconnection/

The user shall have the facility to request for control of any section of highway
putside his rights for a reservation period. Control of the said section is
released after the reservation period {Request enhanced control rights for a
short duration].

ATMS Control Centre may have one or more Operators simultaneously fogged
in to the Roadside communication seftware to manage their respective
sections of the highway, S

Each workstation and the associated software should allow up to nine calls to
be maintained on hold while the current call is being serviced.

- Call manager/operator logoff shall be allowed only when no call is in DEOETESS

or on hold,

System should ensure that once recorded, the audio cannot be altered;
ensuring the audit trail iz intact for evidence purposes.

System shall provide sufficient storage of all call recordings for a period of 30
days or more. "

The call manager/operator shall have the facility to call back any Emergency
Readside Telephone,

The call manager/ operator shall also have the facility to patch any call from
the Emergency Telephone to an external telephone line {fixed and mobile),
local intercom at the ATMS Contrel Centre and the Jocal mobile radio network

The call manager/operator shall have the facility to initiate communication
health check on any device within his section of the highway.

It shall be possible to switch calls. Thatis ifacall # 1is in progress, the call
manager can open any other call that is in hold status. Call # 1 shall go hold
status,

The offered system shall have facility to retrieve/export/ backup fon CD, DVD
ar Blu-ray recorders) the desired portion of call record {from a desired
date/time to another desired date/time) through the search functionality of
the applcation softwars,

- It shall be possible to archive old call records and logs on CD, DVD, Bly-ray

recorders, or RAID backup devices. Log of any such activity should be
maintained by the system for audit purposes,
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29 Database Server shall keep track of all configurations, error data,
configuration svents, usage events and error events.

74, Al the workstations shall he provided with software o play recordings,
archive and manage calls, However, managers would require sufficlent access

rights to use play and archive modules.

14.2.8 §Spead Display

Q@ @

fLsren

1. There shall be Software to acquire and manage data from all the Speed
Displays within the installation.

% The software should be capable of managing any wimber of Speed displays.

3. The software shall operate on open architecture andd integrate/ co-exist with
ather subsystem software that are installed to manage CCTV, VMS, WiH, and
Readside Communication, apart from the Traffic Management module {where
applicable} etc.

4. The software shall store configuration (Current Preset Speed limit, Maximum
configurable speed limit, et} of each Speed Display in the installation. There
shall be options to generate reports of stored device configuration,

& The administrator should be able to create, add, edit & delete users. He should
he able to administer access rights {o System resources and functionality as
well as access permissions to a list of Speed Digplays a user can access.

6. The administrator should be able to place users in a hierarchy. The higher

priority user should inherit the rights of a lower priority user automatically

when he is taking overriding access rights of Speed displays, which are already

being accessed by a lower priority user. There should be minimum 3

hierarchical levels of security for providing user fevellogin

The system shall provide User activity tog {audit trail) with user id, time

stamyp, and action performed, ete.

8. The software shall receive and process packels of real time online data
arriving from all the Speed Displays if such a feature is supported by the speed

~

display.

9. The Speed Displays shall be accessed by ATMS Control Centre operatars
through workstations with the help of Speed Display Contrel Workstation
Frontend Software.

10. The user shall have the facility to request access rights of any Speed Display
outside his rights for a reservation perind. Access right of Speed display ¢
released after the reservation period {Request enhanced conirol rights for a
short duratiorn}.

11, ATMS Control Centre may have one or more Operators simultanecusly
accessing the installed Speed displays.

12. The Speed Display Software shall have options to check configuration

iformation, remote diagnostics, data/vielation record download ete.

Natabase Server shall keep track of all configurations, error data,

configuration events, usage events and error events,

=y
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14.3.9 Communication medium and Infrastruciure

L. The communication medium and cabling depends primarily on bandwidth

requirement, which in turn is driven by the following three major factors:
z] Equipment type
bl installation topology and
¢} Volume (Quantity] of equipment,

2. Since factors a, b, and to seme extent ¢ is dependent on vendor solution, o
prescriptive specification may be counterproductive, However as a general
guideline the following is expected as a bare minimum.

aj ATMS Control Centre Internal Cabling - combination of Multimode ¥0 and cat-
5E or cat- 6 Ethernet

By oo oo el FOD - or dedicated point to point RE ¥ale Mwhere
FUE B L pus agle mode FO, CanRe 77 is] links
between switches, . soeahers oo

¢} VMS, Speed display & . schkbone and

switch ports with CCTV, 5w
coaxial/Twisted pair }mks In case !:i’w et 1111;
485 or RS - 422, suit:

=5 gr copper
Brough BS -
: provided.

1. it shall be a modular and Pre-fabri: " ntre on site
where no concrete building is made avauaiic on Howe o,

% While bemg light in wezght it st © e s Bishstructural strength,

oo bl e enandane anen T Gouse gii L sguipment
(e . <5 well as the operatic - personnel

considering the required seating area {as per ergonoin. 5] for each
person and appropriate furniture required. Further it shail be possioie to ensure
the optimal viewing distance for the video wall size required as per
specifications provided in the F&T specifications document.

“ommate space for a conference reom (with projection facility}
to seat M. =% There shall further be provision te include two
cabins within the facility .. BRI AT TR '
It shall be provided with Cllesd L E ¢ and Fire
extinguishing systems.

6. 1t shall be provided with a suitable access control system,
it shall provide adequate Toilet / washroom facilities for the personne! and
visitors.

% The Power supply equivment [generator, UPS etc) mav be housed in an
1< i i A
adiacent cabin suitable for the same,
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14.4 Key Hardware Technical Specifications

Detailed minimum technical sypecifications of the key ATMS Control Centre
hardware components are as unden
1. NAS Storage:

el

Latesst Inded Processor with fast ek asvailabds o the marke

On-board Memupry

8GR RAM

Number of HDDs Supported

I Drive

Az per systen requirgment

Haowt Interfiice

7% ACHbps Fitwe, 2x  10hps Copper and 2% 6Ghps SAS Poris

RAID Support

RAHD levels 0, 1, 3, 3+, 6, &+

Network Adaprer

Dual-port 10GBE network expansion card

Network Transport Pratocols

TCPAEP

Metwork File Protocols

CIFS, NES, HTTP/HTTPS, FTB, NTP, SNMP, & . DHCP and

DNS

Drive Status /Space Monitoring

Supporied

08

MS Windows or Linux with on-site support

Power supply

Haot plnggable Redundant Power Supply

W

2. Workstation:

Cpu

Latest et Processor with fastest speed available in the market

Kother Board

Intel Original Mother Board

Memory 4 GR DR RAM

Hard Drives 1TH

Video Card 2 Weos hardware accelerated for connecting 2 monitors N
RAID Supported

Network Adapter

Integrated 1710071000 Base T

2 Sound Card
=g

Built-in

Disk writer

D, DV D and Biu Ray

MonitorKeyboard/Mouse

OF

(217 LED THFTMdubiimedin/Optical

on at the

WS Windows 5 Latest vers

Anti-Virus Softeare

sitware at the time of tender

Patest g

3. Camera/File/Database Server

Oa-board OPU

Memaory

16 (G RAM

Hard Drives

4 TR with RAFTD 5 Supmort (As per requirement i ease of camera

wrveT)
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Prisk writer

C13, DV and Bl Bay

Network Adapter

Zx Inged Gigabit BT Dlued Port NIC

Widen Card

Hardware sogeleraied

MaoniorKeybourd Monse

TLED TR Multimedin/Optical

o8

85 Windows or Linux Latess version st the time of tender

Agti-Yirus Software

Latest software af the time of tender

4. NVR

Channalz Supported

48

]

Latest Intel Provossor with faste

ot somiTedadee Drz 6hers sgevsaks e
st epecd available e the marker

Flash

S22 (DOM)

LED Indicarors

Number of HDDs Supported

HDD Max (%

HD Drive

As prer system reguirgment

Haot Swap

Supported

RAID Support

RAID fevels 4, 1, 5, 5+, 6, &+

3

Yt

Gig

LAN port

4

Recording Modes

Continuous, Schoduied, Manual, Alarm

Recording

Lip o 3 seconds pre and post

Audio recording

Supnorted

Rlaximum Resohdion Supporied

Foll HD 080D (HDMEYGA oumu)

Dwive Satus SSpace Monitering

Suppaoried

05

M5 Windews or Embedded Linux with on-site support

Power supnly

Hot pluggable Redundant Power Supply

T
pet

KLY Lt oy

ottt o X,

Qe
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5. Video Wall Controller

fdvanced Tratfic Managomaent System [ATME] on NHs
----- coeeo o Fungtional and Techiieal Specifications.

Processir Irgel poreiT &8 3 AGHz or bedter
Memory LB or More

Hard Dhsk

2 % 300GH of mors in BAIDT supporting hob-plug and redundant

Fihernet 2 or more Gigabit Ethernet porty
Resclution Support up to 32788 x 32768 pivel deskiop

annel {4 or more) curds 2580 ¢ 16008 o &0k on Disp

Bfultich

ard 1920 % 12060

W My oon DV

DVE DisplayPort, composite, ROB analog

P Streaming

PAL,NTSC, VGA, MPEG, MPEGY, HL264, MIPG, VID

Power supgly Drsal 230% @ 50 Mz input redandant hot-swap compatible,

Form faoton 197 Rack mound

5 ME Windows or Linux with on-site support

14.5 Environmental Specifications
All the control equipment shall be suitable for operation from 0°C to 45°C and
relative humidity up to 88 % non-condensing,

14.6 Testing

1. Functionality testing of all the subsystems
2. Verification/Inspection of servers, switches and other hardware,

14.7 installation and Power Requirements
1. Power shall be obtained from 230V 50 Hz mains provided on site supported by
a rninimum 10 KVA {typical) 3 phase UPS of a standard approved make and a 25
kVA 3 phase Diesel Generator set of a standard approved make These power
back up systems shall provide power of adeguate quality and durability to the
system in erder to meet the service level requirements.
Cabling shall be as per standard structured cabling norms.
3. Al Server racks to be backed up by suitably rated exclusive on-ling UPS of
adequate caparity with a hackup time of 1 hour or more. The UPS shall be of a

[

standard approved make.

14.8 Maintenance Reqguirements
1. The equipment supplied shall remain operable for at least 10 vears from the
date of supply//installiation.
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2. The supplier/Service provider shall undertake to support/maintain and {or]
provide spare parts till equipment reaches end of life, which shall not be less
than 10 years from the date of supply.

14.9 Operational Requirements
Functional software modules supplied and installed at the ATMS Control Centre to
handle different operations like CCTV, ¥MS etc. shall be able to integrate
with/Export data to and import data from the ATMS unified database located in
ATMS Control Centre servers

a
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Chapter 15 Other Relevant Standards and Codes

15.1 Standards

Equipment and equipment Instaliation shall comply with the latest revision of the
applicable Bureau of Indian Standards [BIS}, Where no BIS exists for any aspect of
equipment manufacture, supply, installation, identification, protection, testing or
operation, then the relevant IEC or 150 standard ghai ~mribe T SHELEC
standards shall apply where no BIS, 180 or IEC standards ¢

With respect to the above some of the specific stendards / Lude of Practices inghde
the Iatest versions of the following

G Ny Staadard Retovant 6 ) T E
i (0GP RS For Warable /70 _
. - _ o ]
FMC compatibiliny EMC Emission comy:
CENELEC EN EMC Bnnunity )
SG081-1: l
CENELEC EN
300821
4 BIS 732 or BS 7671 | Elecwical wiring instatfation (BIS 732} o Wiring
Reguladons {BS 7671} _
g 15 2309 Lighining proteciion -
13 15 3043 Eleciical Farihing
7 IS 8214 Safety proced ures and practices i Electricat
works
8 15 7689 Control of undesirable static Lo
G 15 694 15 1554 YO Insulated Cables
10 EN 61280.4-1 Fibre-Optic feld wst related
17 15 14927 Cable Trunking & Ducting systems
16 Bl 50173 Ceneric/siructured cabling
7 TEC 60525 Degrees of Protaction provided by Enclosures
15 {5 9000 Part XIV Change of temperdature test
Sect. I
9 FEC-571; 15 9000 Divy heat igst
Prrr-TH Seor 3
2 1S G000 Part B Sect | Coldd tast
1t
1% FSO000 Part V Sect. | Darnp heat wst {Csclicd
I Vartant 1
3z 1590040 Part 1Y Diarnp heat fest € Sleady state storige)
23 159080 Part XI Salt mist teat B
procedure 3
4 £5 9000 Part XU Dhast ks
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51 Mo | Standard Ralevant to
i3 15 9004 Pamt V11, [ By sest
- Sew, 2
7 BE1363 230V Power Ourlet
78 IEEE C62.41 Surge Protection ’
CLASSE A or BS
EN 62305
9 IEC 60297 or DIN Mouming Racks and Shelves o
41494
|35 150y 14001 Ervirenment Management System
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Chapter 16 Use of ATMS during Disaster Management

16.1 Introduction

A dizaster may be defined as an incident that:

a} Directly affects e and for health of many people,

b Adversely affects the environment resulting in an altered environment proving to
be detrimental to human wellheing

¢} Damages material assets on g large scale,

Disasters may broadly be of thres typew:

2] Natural disasters such as Hoods, earthguakes efc,

b Human systems fatlures such as a dam collapse, building collapse and more
importantly those related to Chemical, Biological, Radivlogical and Nuclear {CBRN}
ernergencies.

¢} Conflict hased disasters such as war, terrorism etc

As the consequences of a disaster invariably are on a larger scale, the standard
tools and operating procedures for managing emergencies at facilities like hospitals,
highways etc. may turn out te be inadequate. Thus quickly allocafing additional
resources commensurate with the scale of the event and establishing procedures to
enable its coordinated use by services and agencies of different disciplines would
assume paramount importance in disaster management.

A very important goal of a good Disaster Management [DM) strategy is to
ensure sustainable mobility during disaster events, as only this in turn can ensure the
realization of important goals of saving lives and recducing economic damage. Thus
the relevance of a highway in Disaster Management arises {rom this context Le. as an
invaluable lifeline for evacuation of those affected by a disaster and for reaching relief
supplies to the affected areas. Further highways themselves are vulnerable to
disasters in the form of floods, earthquakes etc. Any disaster that befalls a human
settlement also affects the highway({s) connecting it to the rest of the world.

The highway ATMS with its capability to ‘sense and capture’ the conditions on
the highway and its environment, its ability to support structured decision making
and implementation, as well as its versatile road-user communication via on-road
equipment and mobile devices, becomes a valuable tool to strongly enable the
highway's role as the core lifeline.

16.2 Disaster management framework in India

The National Disaster Management Authority (NDMAJ is the apex agency
having the responsibifity for laving down policies, plans and guidelines for Disaster
Management and coordinating thely enforcement and Implementation for ensuring
timely and effective response to disasters. The above guidelines assist the Central
Ministries, Departments and States to formulate their respective DM plansg to be
subsequently approved by the NDMA. The National Executive Committes {NEC)
plaving the role of the executive committee of the NDMA, the State Disaster
Management Authority {SDMA), the District Disaster Management Authority (DDMA},
the National Disaster Response Force {NDRF} and the Natfonal Institute of Disaster
Management are the associated institutions that play important reles in disaster
management in ndia.
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16.3 Phases in Qiﬁaétiéi’ Management

The phases include Mitigation, Preparedness, Hesponse and Recovery, During the

Mitigation ghase, althought not thme critical, it is important that all related organizations get
interconnected with adequate data / information wransfer, During the preparedness phase,
which is however time-critical, the warning data regarding the disaster is shared among the
above organizations. The response phase requires the establishment of critical on-line
communication between the organizations and the affectsd public for achisving quick
response to the disaster events The recovery phase, again not time critical, involves the
sharing of large amount of data berween organizations for the acts of reconstruction, lessons
tearnt ete,

16.3 Highway management agency’s perceived role vis-a-

vis the Disaster Management framework

it can be seen that the Highway Management Agency has to play the role of an
organization actively involved in all phases of the Disaster Management listed ahove.
Specifically, among the above Institutions related to Disaster Management in India, the DDMA
{under the leadership of the District Collector / District Magistrate) acts as the planning,
coordinating and implementing body for DM at the District level and takes all necessary
measures for the purposes of disaster management in accordasnce with the guidelines laid
down by the NDMA and SDMA. Thus it logically follows that it is with the DDMA and its
associated institutions each highway management agency has to interact with to derive and
play its coordinated part in disaster management. Further the highway management agency
should actively support the NDRF with adequate information {visual and other} when
actively engaged in responding to a disaster situation,

With the DBMA a three phase Interaction is required. In the initial planning phase the
specific role of the highway management agency in DM is evolved along with the checklists
required to be Included in the ATMS for implementation during DM. The second phase
includes the on-line sharing of highway status and other important information collected by
ATMS. The third phase, after the DM phase is concloded, is ap interaction to evaluate
performance and generate lessons learnt to help enhancement of the checklists,

A schematic of the envisaged interaction is shown in figure 1 below,

IS trrteract 1o NDMA INSTITUTIONS
i Multlmedis Derive rofes &
irformation  tasks

DA

MBRF

Boad Eserp

Guidance

Information suppert during
dizaster management

Figure T Envisaged interaction of Highway Management for M

pg. 102

foli8 i AT . . i,

e e

s

A,




National Highways fAuthority of india Advanced Traffic Management System ATMSE) on NHs
e Functional and Technical Specifications

16.4 Role of ATMS during Disaster Management

The ATMS is the single most important tool for use by the highway
managernent agency during disaster management. Table 1.0 below lists out the
services that can be provided by the ATMS,

S$.No | Bensficiary ATMS service Delivery Media
i Hosd User 4y Highway watus informanion inchading a}  Varisble Message Signs
i1 Flooding and potential Aooding of kY WHAL Maobile App

highway locations, bridges
it Traffic Statms 7 congestion on varicus
sections of the Bighway and other
Righways / roads conrecting o i
i) Estimared Traved finws
vl Highway ride gus
vy Adverse weatho f
Vit Alternate roads opon / cloged status
vity Law & order issues on spectiic locations

2 Read User Specifics of above mformation in the form Support vid  the  National
of Question / Answors hi ' Emergency help Hine

Do B

o

3 NTWRF a) Road sams  as  above  including ja)  Spocific NHAI Mobile
Estimated travel times App
bl Best routes to reach affected areas By Via  direcr  audin
R communication  with
the ATME Control

Centre
ey Via wvisit fo the
ATHMS Controf

Centre to examineg the
Bighway  status and
discuss  plan of
action{s),

W e @ @

Y

8

q
i
b
e

Table 1.0 Services provided by the ATMS for Disaster Management

16.5 Enhancement of ATMS for Disaster Management

In order to play an effective role during DM the ATMS shall be enhanced at least with
the following facilites.

a} Satellite telephone at the ATMS Control Centre to communicate with the NDRF and
related agencies. This is expected to be provided by NDMA

1) Establishing a temporary Satellite data link at the ATMS control centre to transfer data
on-line to the NHAI RO and Master control rooms in case of failure of the existing data link
[e.g MPLS} at the control centre.

¢} Portable high bandwidth [Microwavel wireless communication eguipment 0 re-
sstahlish data links where the Fibre optic connectivity has failed { due to physical cable
damage) due to fooding / earthquake et

i) Establishment of an automatic software driven checldist for disaster management as
part of the Incident management module of the ATMS software, The checklist shall be
generated for the highway in consultation with the DDMA for various types of digasters,
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Appendix - A

GUIDELINES / RATIONALE FOR LOCATING - ATMS DEVICE / SYSTEM

S Mo | ITS Device  System User Neead [/ Application Rationale for Equipment location
1 FTZ COTY Camery To monltor traffic conditions | Range of 1 km on the highway {ie.

(Day & Night} on the highway | 1 kn on etther side).

including junctions with

considerable traffic, populated

viltage town sections / road

junctions and vislnerable

sections of the highway -

Z Fieed CCTV Camera | To menitor {Day and Night) and | Detection  range  from  Camera
with video analytics | warn road users on the main | location: 200 m {Day and night}
and supported with | carrisgeway  about dangerous
local warning Hghts traffic conditions {e.g. | Frovision of warning with flashing

Contraflow, stopped traffic at | lights:

Service road merger points, 1100 m before the area of detection
Bind  turis on the  main [ 200 m before the area of detection
carriageway & junctions with | to warn arriving vehicles
considerable traffic]

3 Fixed COTV Cameras | At road junctions in monitor | To be located such that detection

traffic flow and aid in traffic flow | range is 200 m or less
measurement {Day & Night}

4 VMS Displays {Full} To  informfwarn/guide  road | AL major entries to the highway

users at start of highway stretch | streteh
& important  junctions  on | Before major junctions on the main
highway conditions for travel | carrfageway that can lead to
planning slternate routes to the highway
Mindmum visible distance on the
highway: 250 m
Message languages: Hindi, English
& tLocal language o

5 T VME Displays | Te warn road users hefore each | Before each ‘large’ village/ town on

{Campart) viltage/ town on congestion and | the highway with 3 patential for
travef speeds traffic congestion,

Minirmum visible distance on the
highway ;| 250 mm

Message Ianguages @ Hindi, Englizh
B % Local Language

& VIS (Portahle) To provide local gubdance to | Temporarily  deployed hefore

road users at locations of traffic
incidents & road works

facations related to road works and

incidents affecting traffic |

movement. Minimum visible
distance an the highway : 250 mm
Messape fanguages © Hindi, English
& Local Language
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T systern fhardware  and
software) integrated with the

5. Wo | T18 Device [ Systemy | Ugser Need [ Application RBotionale for fquipment location

7 Emergency Roadside | To enable a calier from the | Zones exputiencing tetarom

FTelaphone highway 1o provide urgent | blackspots along highway need be
MessaEes o Arvidenis/ | identified to be provided with 8T,
incidents and read congestion | On long Bighway stretches (> 2 ki
for supporting the Emergency | suffering from telecom blackspots,
response System ERT to be located at every 2 Km on

both sides of the highway streteh,

8 Meteorclogical Te obtain abnormal weather | A single systern at  the ATMS
Systam congditions  for communication | Control Centre for highways where

1o road users the entire highway s located on &
simifar  terrain and  with  simifar
weather conditions,

More systems depending on the
changing  terrain  and  varving
| P et ettt Weather cond&t“}ﬁs_

5} Vehicla Actuated | To ware road users on over | System can be located suitably
Speed detection and | speeding depending on the chosen detection
warning system Iocation {e.g. at the eniry of evary
S viltage)

16 | Mohile To support the Q&M team in | Mobile wireless towers
Communication traffic management and system | (towers for the main base station
System maintashange and repeater stationst to be

appropriately designed ard
guantittes  arrived at depending
mainly on the highway terrain,
Handsets with relevant members of
the O&M team along  with
Portable/Mobile  wireless sets on
O&M vehicles

11 Weigh-in-motion Portable systermis) Typically 1o be located 3t entriss to
the highway and at chosen
locations close to where heawy
loads are Hkely to be carried {e.p
near manofacturing industries) to
implemient  periodic [  surprise
checks

17 | Automatic Traffic | identification and recording of | Capable of atcommodating
cum Classifier system | vehicular movement on highway | multiple  installations  through

for effective maonitoring and | instaliallon of detectors / sensors

data collection, el permanently in plage and
connected with recording device.
Typical location to be decided
judiciously  taking due care of
traffic diversion / merger an the
project highway,

i3 ATKS Control Centre | Using a3 sultable electronic and | Typically at 1 location per 120 km

for a highway

| ATMS  freld

eguipment, it

B 1id
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5. No

T4 Davice / System

tiser Meead / Application

Rattonale for Eguipment Ipcation

supports centralized Monioring
of highway stretch, regeiving
emergency oalls  and  active
management  of  aocidents
including  providing  system

aided guidance and supervision |

of rescue and traffic
Management activities

14

Travet Thrie
Estimmation System

To  estimate the (oft plaza
crossing thmes by reading the
yehicle-affixed RFW tags before
arvt after the Toll Plaza

REID Transceivers iocated 500 m
before and after the toll plaza, in
gither direction.
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Appendix B

SERVICE LEVEL REQUIREMERT (S5LR]

1. Servics Levels Haguirements and Penalties

The service Provider shsll be responsible o ensurs

{a) 24¢7 cperaton of the syslem by deploying compstent personnel o parform actions [ operalions as
specified undsr the Service Lavel Raquirements,

{by Z4x7 uninterrupted avallabifly of the complate ATMS along with oiher systerns, subsystems, peripherals,
components commissioned under ToR, In order fo achisve fhis, the servics provider shall provide
adequate preventvg and repalr mahlenancs gen Indicative Service Level Reouiraments fw
reaintenance sro presoribad iy this document.

2, Service Level Requirainents for ATMS Systems Operations
The seevics ovel requirernents with respedt o oparations shall, include minimaum foflow

o from the ATMS. Control Centre:

(a) Routing monitoting of the profect highway sirg

i Structursd and Systematic visual monitoring of tha entire highway using PTZ CCTV Cameras.
i Manning the Emergency Telephone console to receive and respond to emergency calls without

fail,

fil} Traffic ke
the Video Incident Detection Systems and Automatic Traffic Counter and Clz

Y} Monritoring of system status includiag the status of individual equipment ang
alerting the maintenance 1eam in case of any failure{s}.

] Monifaring of movement of vehicles mandatsd for incident management on the project hghway
{kmbulance, route patrol, tow-away cranes) via GPS vehidle tracking and CGTY,

wi} Communication with the Mighway Patroliing Tearm whenever necassary.

M Accident [ingidend managsment from the ATMS Control Centrs, using the Traffic Management Consgle;

i} Appropriat Liation {based on information avaflable via ATMS) and initiation of prompt actions
to enable the optimal (most logical and rapid) movement of embulancesis), Palrol vehicles, break-
down cranels) io the accident site.

i) Efficient performance of insident management actions and monitoring pased oy he automatic
systern related checklist —based tol provided i the Traffic Management and rescus module on the
Traffic managemant console.

Performing periodic mock trials of rescue and incident management {at feast once in a merdh) to maiatain
the efficiency and sffeciivenass of the operations team.
{fr The Senvics Provider shall provide g manthly repor of the svstem perdormance.

ring an various streiches of ihe highway, based on measured data  available fror
or Systems,
b- syslems and

{a} The vehicles such as Ambulance, Route Patrol and Tow-away cranes fitfed with VTS shall belong to
the agency respensibla for operafions and management of the project highway sfrefch,

by The ATMS Service Provider shall work closely with operations team o facifitate it deliver s
mandated services a5 wall as monliorng their performancs,
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ATMS SERVICE FROVIDER's MAIN OPERATIGNAL FUNCTIONS AND
IMYERACTION WITH OTHER STAKEHOLDERS

./ \.__
: 1
i Mighway Administration l
i !
< R AL
Emergency Calls H ent By :rl‘.:.{iam
; via National highways Take.n“z'epr%run.g_.
Helpline Proviciing sensce
and road-side Emergency repors |
Telephon
' =2 | | Aeoess o
; j ATMEG system |
E or audit !
ITS Service ler

repores

2y

1. Reuts ¥ Traffic
to detect abnormat traffic and Incidents
2. Receiving Emergency Jals via road-side
Emesgency Telephones and 24X7 Natignal
highways help ine
3. Management of Incidents received vis the
Video Incident Detection Systems & reports fram sgensios like
Highway patre] and others { e, damage to road, chemicsl spitfing on road ote}
4. Accident Management on the Traffic Mansgement consobe inchuding
- Accident evafuation & timely conrmunication
for Besparch of Emergency vehicles angd Highway patrof veliclag
-Selection of und timely communication to selacted trauma care centras}
- Timely Communication 16 Road Users via on-roadiVMS) and
persanl devices {(Mokbile Apps) 1o the road users en the secident
and related fraffic guidance
- Cantinuous monitoring of progress of Emargency vehicles
* Progress of Ambulance(s) towards trauma care centras)
* Progress of vehicles involved in Traffic Narmalization
- Providing refevant & o alf stakelisldars when
requtred and on demand incduding infarmation for enforcement
with svidence like captured video and data
- Reporting 1o Highway Admintstration and NHAY
- Time and place of accideat
- Time of communication to Emerguncy Vehicles
- Time of victhm{s) reached to the frauma care contreis)
- Time of trattie pormalization
- Adegquately meeting Service levels

Yimedy commurication

for despatch folowed

by cantinuows guidanoe

churng accidant
; .

Timely nfermation ™ =

afy AFriving

Enfarcemant

SLEpirort

Timely communicstion
for despatoh foflowing
ecidants and cantinuous
worrnation &

- Emarg er!tﬁ' vehicles

including ambulance

Police wther
snforcement agenties. |
like RTO
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The servies pysi requiremants with respect 10 operafions are &

ardured in labls below

Service Lavel Requirements (BLRs) with respect fo ATHS Qperations

gﬁ Reguirgment Deliverable & Motrin . Remarks
) Receive and handle Emergancy Calls
g7 mondioring and handling of Emergency Dadty shiftwise loge acoounting for handiing Autornatic ATHE system
calls received from road-side Ermergency AL uai!-» aniying at the Control cenirs and Ganerated report on oalls
%Eié_{:i.??{}{éeﬁ g oen the 247 Nafionat Highways | monitoring of e taken io retofve [ address | arrived and calls
helpline ihe Issuas, handlad.
2 Routing mcamtmmg of the status of Highway traffic
24_}"? mﬁi : ;; i«m e A.ﬁ‘."fg -Cammﬁij’:em.re Dariy shift-wise aclivity logs, = Autorrigtic ATHS sysiem
USan parsonnel slipulatad in ihe Process % 7 x 385 hours of soerater 15 generated rapont
dacument ' -
3 Accident | Incident / Traffic Managemerd
: a1} Indnrming the ambulance within 3 minutes
of recaipt of Emergency Call eporting #n
accident.
b} Informing the Selecisd Trauma Care
Cenfre{s; within & minslas of receipt of
Emergency Call reporting an ascidant.
o ¢t Sending the first sel of appropriate
ident aenoy o ! ) )
% E?Z??;dseatt{ihgcfg:}{g Ef{r}i‘r{gnéiegiliy ¢ anﬁouncememl and guidante messages vid
S and Mobslle apps (as applicable; o road . o o
stipufated time and enabling of all aclions for sore within 5 minutes of receipt of Automatic ATMS system
@ sl rescus and  traffic  mormalization, e ot genergied  repot &
the rapid deployment of vehicles Emergency Call reporting an acdident. recorded audic fles
: £afrbuirszw{> brepkdown cranes and Patol d) Continuous monfiorieg of the progress of
& sahicles; ' Emergency veficles & caplure of thelr time
R stamp of reaching site and reaching the
trauma care centre (in case of an ambulance)
with the victim.
&} Providing inpds fo the emergency vehicles
{ in terms of estimated travel fmes, optimal
roates efe.) during their joumey to the site and
to the fraumg care centre
4 Enforcement Suppost
Provide evidence of overloading (when
detected by the poriable WIMY including the
fellowing details:
a}.‘Loclatrcn, Date and time stamp of ovarload Satormatic system
Provide evidence of overloading o the detection ersted b of action
41 | enforcement by way of detection through b} Vehicle detalls In terms of vehicle dlags, | 90 oee OF O O
o ) parformed in the form of
portabls Wik number  of axes, regstration  number. 3 report
measured gress load and allowed gross doad, B
o) An electronic visual fmage of the vehicle
d} The above to be provided by E-maif within
3minglz of the ’“;-’-""JSd detectt
""""""" Proyide
detactad by
following defails:
5j Location, Dals and time slamp of over | Aufomalic B¥SIam
49 Frovide evidence of over speeding vehide 1o 1 spesd detaction generaled Ing of action
' the pofice for enforcasment pumosas by Vehicte detalz in srms of vehiclke class, | performed in the form of
teqisiration nutzther # report.
gj An elecronic visual Image of the vehicle
23 The above t be provided by Domgiwithin 3
wwwwww mmic of the ovar spead datection,

)

i
el
o
[l
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za Renuirement Deliveralde & Matric Ramarks
Taking “3—3%’5128?3 of incidants {affar due
- yalical teotad by e VDS og, legad
fane cgé’{i{zg as’sa‘ heavy vehicles I fasl ane
angd provide immedisie  communisicn i
incidents defected by the Video incident | relovant  sgencies  (Police,  Emergency | Automatic s*fszerr
43 Detsction System vehicles oo} for faking action. generated foy of action |
’ Prawids evidence of incident i relevant | performed, in e fonn of
agencies {Hihway Patrdd, Police; with | a repord,
brident Iocgtion, Date and time of defection
of incident, type of cident, visual %ma{z
Lh\}* g%‘ sw’a [é: 4& s ?{q !
Provide support with appropriate images and
Datection of unsale diving {over speeding, not | dats caplured by the ATMS system for
driving in designated lanzs, driving i wiong | enforcement 1o the appropriate agency ke | Automalic systarn
m 3, WG naf_k,ng 1 stopped vekicls, over | Highway Patrdd and Police. | generated dog of action
. oyerdbading. Provide evidence with appropriate images / [ performed, i the farm of
datz support for enlorcement indluding date | arepord,
and time of mcident within 3 minutes of the
reparted ncklen,
fratection of vehicles nof permz‘ted o ues Aufomatic aystam
highways, 5 | ; anerated log of action
45 spiffing a:;}; hazardous Same as above ierﬁ:}rmca sngﬂ e form of
a report,
Detection of vandafism / damage 1o highway AUtOfi’%EitIC systen
45 | property / assets (road signs, Rghting, crash | Bame as above geng, atecii ilag Of; action
barrier, median plantation, eic, per{c?zm.eu, in the form of
______ 2 regord,
5 | Real Time Access to ATMS Operations io §HAPs Gontrol Centre at Regionaj Office | NCR .
Kesping the system gateway open for NHAl Automatiy System
rermote access generstes BySem
availability report as
The system gateway shafl be kept open 24 x 7 99.%5;{;0124 PEFJA};( 65 ‘!.jourfnnua Sysiam measured by ihii
¥ 365 for NMAT to remotely access and assess avaatity for fema actess iletwcrk Managemem
the availabiity of individual system component stie,;rn " f‘ aﬁdﬁf ‘
of the ATMS ;irf;\e acness checks by

3. Service Level Requirements {SLR} - ATHS Sysiems Malntenance

The service level requirements with respsct fo system mintenance shall include minimium following elemeants:
(1} SchedutediRoutine Mainlenance - The servic cﬁr shalt provids

TS,

(11} Breakdown/Corrective Maintenance — The service provider shall provide maintenance service it case
of breakdown {Le. repain) on 8l minor/ major sygtems, system componsnts and ancillary esuipmant,

{iii} Software Upgrades - From time f0 time service provider shall ensurs installation of new versions of
software used in the projact,

{iv) Yerify and perform System Calibration - Califuation shalt
televant equiprmeit.

he periormed A least oncs per vear on
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{vi Software Support Service & Network Solution Service — The servcs provider shall ansura Dala
Stanagemend, Sollwars and Hebwork Solufion Supporl

{vi} Technical Suppost - The service provider shall provids the required engineeting andd techeioal sugnort o
the oparaions sam a8 and when retulrad.

Tha servics lsvel requiremants with reaped! it malenance are sapiured in Table e

Servics Level Requirements (SLRs) with respect to Maintenance

nclividual Fleid Equipment |
ar ! ;
Individual ATMS Sub-Sysizm 1 I
1 of 92 1% Hrs 4 Heg
AL ent Tents System ! !

i ™ty Retontion, Back-up and Hastore Operations
& esbyad from such ATMS equipment shall be retained for a period of one yoar,
(s Ces sned adis 28 per currentin : i
(i) The Servis ... . foerinty ganUniy msae e £
by providing, off site Disasier new.. .
(iv} The service provider shall also be resp: . don based
an requirement of law Enforeement Agene cer e akdErOESE ESIS,

Ty ok

5. Spares
The service provider shall also mainiain sufficient spares 2l each site to address and iy any
malfunctioning / defects leading to possibility of down time.

5, Statutory and Others

fi)  NHA! shalt reserve the right to get the security / compliance audit of the st any time
through any agency appointed for the purpose and the servics provide sf £ support &
& cooperation for smooth canduct of said Audit,
{i"t The Service Provider shall abide by all siatutory guidelines and comply with rules/ regulations
& framed by NHAI andior Mio Road Transport & Highways from time to time. 1t shall be responsibiity

of the service provider to incerporate such changes within the stipulated tme frame into the ATMS,
(i} The Service Provider shall comply with the guidelines and/ or Specifications and Standards inchuding
the ravisions thareof issusd from time 1o time By Mio Road Transport & Highways Govi of India/

IRC. in absence of which, the system and equipment provided by the service provider shal maet
relevant American or European/ British standards & spectfications.

7. Miscellaneous
Providing services of comprehensive ATMS system at the designated site shalt imply thatif any civit wor koo
slactrical work is required to be undertaken for installation, testing and commissioning of any equipment
ander the project, the same shall also be the resporsibility of the Service Frovider,
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1.1

Advanced Traffic Management System [ATMS) on Ris

Functional and Technical Specifications

ATMS Control Centre Organization and Staffing

The Grganization

Appendix C

The organization for Operations and Malnisnanoe {O8M) of ATMS on NHs is captured in Suwre below.

Miremum educational gualifications and experience of the ATME Conbrol Centre personnel is summarized balow,

Mo | Role/ Pasition Yo of  #inimum Qualifications
Personnzl Educationa! Work Experience
1 Traffic manager T Engineering Graduate in Sivil | Minimum 5 vear experience in
gnginaering with Tralfic managing Conkol racm cperations in
Management Elective Highway Traffic management
2 Shift Supervisor 3 Ceaduate [preferably Minimum 3 year experlence in a
it pershily | Boence) siméar pasition in Highway Tr.
Management
3 Traffic Qnarations Sial 8 Graduate {praforably Minlmum 2 year experiance in &
{3 pershdly | Science) simifar pusiion in Highway Traffic
Managemsst,
4 Maintenance Manager i Enginesring Gradusle in Minimurm 5 years in maintenanos
Electronics management of simitar systems
5 Baintenznes Enginesrs Cinloma in Blackont g Kinimur 3 year sxoerience in
- m stam
Management
8 [iztabase /1T admin 3 MOA with Graduate Mimimum 3 vear expetience in
it pershitl | {preferably Scisncel. mainfaining Similar sysiems
7 Catabase analvst 1 MCHA with Graduate

fpreferably Soience) AND
Cestfication in Database
Kuanagement

Minimzm 3 year axperisnce in

[etabase analysis

b "y
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1.2 Stakeholder Interaction
Proposed intsraction between members of e 08 omanization and ?*zrdr interscion with the slekeholdars &

s i fincire

ko,

Compessinngirg

Fufice

Trane AR ;w!‘} 3

Fraums Larg

Carsre

e grhartraenl

T Gt
Chgpanizatinn
=t it
S Ranparies Bhanamanend
Himrgannet af AR
Crnirct

1y BREpore
faveidend TaRiRE

C&M Team ~ Siskshoider Interaction

2 Operations of the ATMS

2.1 Essential operations _
The eseentiaf cperations related {0 the groposed ATMS inchude a) routine mondoring of the highway and b}

Managing accidents { incidents on the Traffic ma
apgpropriately earried out by the Traffic Operator wil

ent and rescue console, Thay are required to be
: : sidtable support from ofher siaff,

2.2 Roles of mambers of the Operations team
2.21  Traffic Cperator
3) Routing monitoring of the highway including

i,

i,

Handiing Ermergency Calls on the Emergency Call consalels) for calls originating from
roadside emergency telephones and thoss recelved from “103Y Hational Mighways

incidence Management Helpline Nurrber, making incident reports and alerting the Traffic
aperator manning the Traffic management and rescue console.

Traffic monitoring

4 Visusl menitoring using CCTY cameras located along tha highway,

by Data evaluation of traffic fow measured by the Incident detection systems,
Ronftering of movement of ulfity vehicles (Ambulance, Patrel Vehicles and breakdown
cranes) via GPS fracking, Quppeﬁed By COTY monitoring.

v, Monitoring of Wie stalus of the ATIAS system bwluding the operational status of each

ATRE system | subsvalem fn e f=ld and in the ATME Conirol Cenlre). This glso
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includes recelving and moording any third-parly {e.g. road user) complaints on system
malfusction fe.g. YMS display)

v, Monitoring the road malnfenance works currently In progress and the deployment of
sulfable ATME  for road sofety countermessure. This will also olude disseminale
nacessary precaution against road damagei(s} and prone {o poleniial accidents.

a) Suitably locating mobile VIS near maintenance sites
b} Selecting and snabling the sending of appropriate messages via VMS and Mobile
apps

Wi, Logging of the above activilies on a log book with adequate detalls including the Dale
and fime, datailed systern statiss including major M minor faulta, if any.

wH. Generation of following ghift-wise reports

a) Ingidentreport {e.q. those detecled by the Incident detection sysiem},

} Emergency Call report with incident details,

o} Event report relatod io system status and system operation,

}
]

G—_

ok

Fraffic count report at specific locations,
Report of messages displayed on Variable Message Signs.
£ Weather status report.
g} Accident report including details of action taken in rescue of victims and traffic
restoration.
h} Traffic movement report of Utility vehicles (Patre! vehicles, Ambulances and
breakdown crane.
i} Asset status report including the status {whether present and the operationg!
status) of all ATMS asgets down o each equiprmant,
it System performance report in ferms of adequais quality and speed of response,
This report shall infegrate the stafus of individual equipment from the network
manggement systom,
ki Operations personnal Atlendance report,
1
b} Managing aceidents f incidents:

i Operation of the Traffic managernent and rescue conscle and faciifate guidance to highway
patrol perform their role on the ground.

i} Facilitate decision making based on the information provided by the ATMS system and
adequate communication with the stakeholders participating in the rescus and fraffic
normalization. Communicate with the stakeholders by providing them with the necessary
information {8.q. providing accident details to the police in a timely mannsr and taking in
essential information for effective decision,

# FEnsure that the rescue and traffic normalization actions are logically concluded.
2,22 Shift Supervigsor
3] Oversee and provids guidance 16 the Traffic operalors in carryving oul thelr funclions,
B Interact with $he stakeholders in & manner o support Traffic oparalors.

2.23  Database Analyst
This iz gzzeniially 2 supportive role and invelves following:

3

a) Perform analysis on ‘Big Dala’ collected and slored in the ATRS dalabase and provide
insighfs on the highway's pﬂrfarmanca {Traffic volume, disruptions, accidents [ ncidants,
Operational effectiveness, sic) 1o the Traffic Manager.

bt Generale and provide specific ‘on-demand’ anslytical reports to the Traffic Manager for
process improvemsrnt,

i
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224  Traffic Manager
The Traffic mananer ovarsess the compluls operations &l it

The rode mainly includes

a) Monitodng the operational efficiency of the learm.

2. This includes the analysis (based on system reports and direct observation) of he
seam's perfarmance and determining the gaps for improvemant,

B} Improving Operational provedures based on the above analysis

5t Planning and implemaniing training programs for the team based on the above ahalysis,

4 Interaction with stakeholders

N As a matler of support during routing opgrations aed i

iy avalusling lmam nerformanne aod ol aotions oy
gl Play the rofe of &0 o iy HuvE 1ol L3,
fi  Reporiing to the D&Y fop management on feam perlormanca
3. Maintenance
3.1 Maintenance Functions
The Maintenance function consists of the following activities
311 ScheduledRoutins & ’ © o wvolves the provision of routine

: components and ancillary equipment 1o

o mwce ~This involves  the  provision of
maintenance sarvice in case of breakdown (Le. repair} on all minor/ major systems,
system compenents and ancillary equipment to mest service level requirements.
313 Software Upgrades - This involvas the imipfemantation of new versions of software
released fime o e by the system integrator,

3.14 Veriy Syster Calibration - Calibration wilt be performed periodically and [ or as per
manufacturer's requirements on gach relevant equipment.

215 Software Suppori Servies & Network Solufion Service -~ This involves  Data
management, Soffware And Network Solution Support Servces,

318 Technical Support ~ This activity is o provide engineering and technical support as and
when required;

347 Provide Spare Parts Supply and Managament. 1t is important to held, al any paint of

time, adequats spares fo enable meeting the service level requiroments,

312

3.2 Routine Maintenance Function

The objective of electronic equipment maintenance shall be to ensure refiabiity, to erhance its economic ife and fo
nprave sry. Foutine maintenancs consists of 8 fixet! set of ched agsements, dlasning and calibeation,
Thess a noe practices that

inchade b not fnited fo

324 Chacking the condiion of components, 8.0, check connecticns Tor signs of datarioration,

2327  Preparation of planned vearly/ montiily routine mainienance schadute.

923 Perform the maintenance works as per agreed schedule. Any Changes to the schedule shall be
netified fo NHAE by submitiing the Change Roufine Maintenance Schedule.

324 Provide timely information to the operafions tsam on the planned maintenance work so that
adequate advance communication can be provided fo the road user and proper fraffic guidance
aclions iaken,

105 Chack vottage levels Power supply levels are orucial to the effective operation of slecironic
sauipment. Borderline levels could lead b intsrmitent faulls and damage 1o COMmponants.

iz

fon

BE




Mational Righways Authority of India Advanced Traffic Managemuent System (ATMS) on NHs
Functional andg Technical Specifications

328 \Vollage level changss are caused by the deterioration of capacitors, franskamers and
semiconductor components,

327 Certain measurements can also be performed fo check the status of slamients of the system, {e,
impedance and isofafion fests,

328 Mechanical components need rouline oleaning and lubrication fo ensure thelr sfactive
oparation,

326 Preparalion and submission of monthly performance report.
o Summary of recification of notified problems,
» Maintenance scheduls and actual date of mainienancs works,
o Records of communication on the occutrence of delay of routine maintenance and

rectification works,
3218 Rapid rectification of defects found daring routing mainienance.
3211 Necessary safely procedures / guidelines shall be followad during routine maintenance,

3.3 Data Management and Software Support Servicss (including software housekseping)
This essentially includes

{a} Continuous moniloring of the data and sofiware performance at the field equipment, the
communication syster and the ATMS Control Centre system {e.g. Server) level tn ensure
data and software system stability at off times.

(b} Immediate ractification of any problem and data recovery

(e} Provide perfodic housekaeping works on PG, Servers, Data, and Software refated to the
ATMS. They include inspection and update of related applications and operating system
software,

3.4 Repair { Corrective Mainisnance

This covers 24-Hours on site service lo respond and rectify any fault on the ATMS reported by the
Operafions leam or deiected on own inspection, fo mest the uplimes defined in the Service Level
Requitrements. The maintenance team will solve alt issues and will provide corrective maintenance
Services for all break down refated to Data, PC, Servers, and Data Software Systems. The team will also
manage aff requests, questions, and enable off-site teams to frouble shoo! via onfing inks. The team wil
also support back and restors Tuncions related 1o alt ATMS equipment,

1.5 Roles of Members of the Maintenance Team

3514

wrice Engineer

The maintenance engineers will be normally engaged in routine maintenance acfivity as per the maintenancs
schedule. However as a top priodlly they will switch over to corrective services in case of receip! of complaints
about equipment failure / malfunction. A fimely and quality work on routine maintanance will normally reduce
the need for corective services,

L5217 | Batahase Administrator

The Database adminfstrator is responsible for data management and softwars support services laking the
support of mainienance enginesrs wheraver required,

3.5.3 Maintenance Manager

The maintenance manager s responsible for meeting the malntenance service level requitements, Har / His
rofe specifically includes

al Monitoring the operalional efficiency of the feam with respect to meeling the service level
reguirements. This includes the analysis (hased on system reporis and direct sheervation) of the
team's parformance and delermining the gaps for improvement,
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b nproving mantensnee m:&duﬁs { nchudfing the spares holding policy; based on the above
© o snlysls '

i Pranring and implementing traning programs for the team based on the above analvsis.

d: int@yamaq with staksfiolders along with the Operations am v evoldng befler malnlenance
pratices, optimal mainienance schedulss and conlriusts owards § improvements in operafions.

3.5.4 Traffic Manager

CH Play the rols of the sdministrative head gt site,

B Evaluate the performance of the malnferance manager and support ker / Kis iniafives on
process improvaments and fraining,

<} Reporting to the O&M top managsment on team parformance,
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