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NOTICE INVITING RFP
20 May 2026

Indian Highways Management Company Limited (Hereinafter referred to as “Authority” or
“IHMCL”) intends to engage the Request For Proposal (RFP) for Design, Supply, Installation,
Testing, Commissioning and Operation & Maintenance of Advanced Traffic Management
System (ATMS) projects in Zone-1 (Delhi Region) on EPC mode

The Project shall be complete turnkey solution with provision of skilled resources at all
locations for operation and maintenance. The period of engagement shall be 12 months of
project implementation and trial run period and 60 Months of O&M period.

The prospective Bidders are hereby invited to submit their bids comprising Technical and
Financial bids through e-tendering mode only by the bid due date. Bid shall be valid for 120
days w.e.f. bid due date. The bids should be submitted online only on e-tender portal of
Government of India and in the prescribed formats. No change in the formats and / or other
mode of bid submission is permissible.

IV.  Bidder should pay Tender Application Fee (non-refundable) Rs. 25,000/- (Rupees Twenty-
Five Thousand Only) inclusive of GST through online mode. The Bidder shall also upload
the online payment receipt.

V.  The Indian Highways Management Company Limited now invites bids from eligible System
Integrators (ATMS — Contractors) for the following project:

Tender EMD Construction| Operation &
Work Fee Period
Request For Proposal Rs. 25,000/- | Rs. 4.80 Cr | 12 Months 60 Month§ of
. (Rupees O&M Period after]
(RFP) for Design, Supply, . .
Installation, Testing Twenty Five Congtructlon
’ . Thousand (Design, Supply,

Commissioning and

Operation & Maintenance of only) !%sgﬁrl]latlgn'

Advanced Traffic Comrr?issionin )

Management System i ?
Period.

(ATMS) projects in Zone-1
(Delhi Region) on EPC
mode

VL.

VII.

The complete BID document can be viewed / downloaded from official portal of IHMCL
http://www.ihmcl.co.in or e-procurement portal of IHMCL https://etenders.gov.in from
20.05.2026 to 06.07.2026. Bidder must submit online its financial bid and Technical Bid at
https://etenders.gov.in on or before 06.07.2026 up to 17:00 Hrs. IST. Bids received online
shall be opened on 07.07.2026 at 17:30 Hrs. IST.

Bid through any other mode shall not be entertained. Please note that the Authority reserves
the right to accept or reject all or any of the BIDs without assigning any reason whatsoever.

Officer In-charge
COO - IHMCL,

Indian Highways Management Company Limited
G-5&6, Sector-10, Dwarka, New Delhi- 110075
Phone — 011- 25074100 Extn - 1804

e-mail: tenders@ihmcl.com

IHMCL
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Disclaimer

The information contained in this RFP document (the “RFP document”) or subsequently provided to
Bidder(s), whetherverbally or in documentary or any other form by or on behalf of IHMCL or any of
its employees or advisors, is provided to Bidder(s) on the terms and conditions set out in this RFP
document and such other terms and conditions subject to which such information is provided.

This RFP document is not an agreement and is neither an offer nor invitation by IHMCL to the
prospective Bidders or any other person. The purpose of this RFP document is to provide interested
parties with information that may be useful to them in making their technical/ financial offers
(“Bid(s)”) pursuant to this RFP document. This RFP documentincludes statements, which reflect
various assumptions and assessments arrived at by IHMCL in relation to the Project. Such
assumptions, assessments, and statements do not purport to contain all the information that each
Bidder may require. This RFP document may not be appropriate for all persons, and it is not possible
for IHMCL, its employees or advisors to consider the investment objectives, financial situation, and
particular needs of each party who reads or uses this RFP document. The assumptions,
assessments, statements and information contained in this RFP document, may not be complete,
accurate, adequate or correct. Each Bidder should, therefore, conduct its own investigations and
analysis and should check the accuracy, adequacy, correctness, reliability, and completeness of the
assumptions, assessments, statements, and information contained in this RFP document and obtain
independent advice from appropriate sources.

Information provided in this RFP document to the Bidder(s) is on a wide range of matters, some of
which may depend upon interpretation of law. The information given is not intended to be an
exhaustive account of statutory requirements and should not be regarded as a complete or
authoritative statement of law. IHMCL accepts no responsibility for the accuracy or otherwise for any
interpretation or opinion on law expressed herein.

IHMCL, its employees and advisors make no representation or warranty and shall have no liability
to any person, including any applicant or Bidder under any law, statute, rules or regulations or tort,
principles of restitution or unjust enrichment or otherwise for any loss, damages, cost or expense
which may arise from or be incurred or suffered on account of anything contained in this RFP
document or otherwise, including the accuracy, adequacy, correctness, completeness or reliability
of the RFP document and any assessment, assumption, statement or information contained therein
or deemed to form part of this RFP document or arising in any way for participation in this Bid.

IHMCL also accepts no liability of any nature whether resulting from negligence or otherwise
howsoever caused arising from reliance of any Bidder upon the statements contained in this RFP
document. IHMCL may in its absolute discretion, but without being under any obligation to do so,
update, amend, or supplement the information, assessment orassumptions contained in this RFP
document.

The issue of this RFP document does not imply that IHMCL is bound to select a Bidder or to appoint
the Successful Bidder for the Project and IHMCL reserves the right to reject all or any of the Bidders
or Bids without assigning any reason whatsoever.

The Bidder shall bear all their costs associated with or relating to the preparation and submission of
their Bid including but not limited to preparation, copying, postage, delivery fees, expenses
associated with any demonstrations or presentations which may be required by IHMCL or any other
costs incurred in connection with or relating to Bid. All such costs and expenses will remain with the
Bidder and IHMCL shall not be liable in any manner whatsoever for the same or for any other costs
or other expenses incurred by a Bidder in preparation or submission of the Bid, regardlessof the
conduct or outcome of the Bidding Process.
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RFP for Design, Supply, Installation, Testing, Commissioning and Operation & Maintenance ATMS projects
in Zone-1 Delhi Region on EPC mode

Document Composition

This RFP Documents comprise for following parts:

Part-I Instructions to Bidders
Part-I| Formats for Bid Submission
Part-lll Draft Format of Contract Agreement
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PART-l INSTRUCTIONS TO BIDDERS
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RFP for Design, Supply, Installation, Testing, Commissioning and Operation & Maintenance ATMS projects

1.
1.1.

1.1.1.

1.1.2.

in Zone-1 Delhi Region on EPC mode

INTRODUCTION

Background

Indian Highways Management Company Limited (Hereinafter referred to as “Authority” or
‘IHMCL”) intends to engage the System Integrator for Design, Supply, Installation, Testing,
Commissioning and Operation & Maintenance of Advanced Traffic Management System
(ATMS) projects in Zone 1 — Delhi Region on EPC mode.

The Project shall include implementation of a comprehensive ATMS and its Operation and
maintenance on Zone 1 — Delhi Region on EPC mode. The construction period of the Project
is 12 months and O&M Period of 60 Months.

Brief particulars of the Project are as follows:

Name of Construction| Operation & Maintenance

01

:T—|FI\/FI)CI\II_C/)KTMS/ (RFP)  for  Design, completion/commissioning of

Zone-Delhi Supply,
Region/2026/

Request For Proposal | 12 months 60 Months (After successful

Installation, the ATMS-System)
Testing, Commissioning
and Operation &
Maintenance of
Advanced Traffic
Management  System
(ATMS)  projects in
Zone-1 (Delhi Region)
on EPC mode

1.1.3.

1.1.4.
1.1.5.

The Selected Bidder (the “ATMS Contractor”) shall be responsible for Design, Supply,
Installation, Testing, Commissioning and Operation & Maintenance of Advanced Traffic
Management System (ATMS) projects in Zone 1 — Delhi Region on EPC mode in accordance
with the provisions of an engineering, procurement and construction contract (the “EPC
Contract”) to be entered into between the ATMS Contractor and the Authority in the form
provided by the Authority as part of the Bidding Documents pursuant hereto. The scope of
work will broadly include Design, Supply, Installation, Testing, Commissioning and Operation
& Maintenance of Advanced Traffic Management System (ATMS) projects in Zone 1 — Delhi
Region on EPC mode and duration of Operations & Maintenance of the ATMS Project, which
shall be 5 (Five) years (After 12 months of implementation period).

Deleted

The Agreement sets forth the detailed terms and conditions for award of the project to the
ATMS Contractor, including the scope of the ATMS Contractor’s services and obligations.

. The Authority shall receive BIDs pursuant to this RFP in accordance with the terms set forth

in this RFP, and all BIDs shall be prepared and submitted in accordance with such terms on
or before the BID due date specified in Clause 2 for submission of BIDs (the “BID Due Date”).

. The Bidder shall use the official portal of IHMCL http://www.ihmcl.co.in or e-procurement

portal of GOI https://etenders.gov.in to download and upload the documents.

. No physical document shall be accepted unless and until the same is specifically stated in

the RFP or it is a legal requirement.

Page 9 of 150

IHMCUL



RFP for Design, Supply, Installation, Testing, Commissioning and Operation & Maintenance ATMS projects
in Zone-1 Delhi Region on EPC mode

2. SCHEDULE OF IMPORTANT EVENTS / ACTIVITIES

DATE
Sl. No. EVENT(S) (Unless otherwise notified separately)
1 Invitation of RFP (NIT) 20/05/2026
5 Last date of receiving pre-bid 09/06/2025 till 05:00 pm
' queries
3 Pre-Bid meeting at specified 10/06/2026 @ 11:00 am at IHMCL office
' venue
Venue for pre-bid meeting — 2" Floor, Asia
Bhawan, Sector — 9, Dwarka, New Delhi —
110077
4 Last date/ time for online Before 17:00 Hrs. 06/07/2026
' submission of bids (i.e. Bid Due
Date)
5 Opening of Technical bids 17:30 Hrs. 07/07/2026
6 Opening of Financial bids To be intimated to shortlisted/ pre-qualified
' Bidders separately
7 Bid Validity 120 days from bid due date

Page 10 of 150
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RFP for Design, Supply, Installation, Testing, Commissioning and Operation & Maintenance ATMS projects

in Zone-1 Delhi Region on EPC mode

3. GENERAL TERMS OF BIDDING

3.1. Brief description of Bidding Process

3.1.1

3.1.2

The Authority has adopted a single stage two part bidding process (collectively
referred to as the "Bidding Process") for selection of the Bidder for award of the
Project. Under this process, the Bid shall be invited under two parts. Eligibility and
qualification of the Bidder (The “Bidder”, which expression shall, unless repugnant to
the context, include the members of the JV/Consortium) will be first examined based
on the details submitted under the first part (“Technical Bid”) with respect to eligibility
and qualification criteria prescribed in this RFP. The Financial Bid under the second
part (“Financial Bid”) shall be opened of only those Bidders whose Technical Bids
are responsive to eligibility and qualifications requirements as per this RFP.

Interested bidders (the “Bidders”) are being called upon to submit their Bid in
accordance with the terms specified in this Bidding Document. The Bid shall be valid
for a period of 120 days from the date specified in Clause 2 for submission of Bids
(the “Bid Due Date”).

During the Bid Stage, Bidders are advised to examine the Project in greater detail,
and to carry out, at their cost, such studies as may be required for submitting their
respective Bids for award of the contract including implementation of the Project.

3.2. Tender Fee
a) Bidder should pay Tender Application Fee (non-refundable) Rs. 25,000/- (Rupees

Twenty Five Thousand only) through online mode. The Bidder shall also upload the
online payment receipt.

b) Details of designated bank account are as under:

S. No. Particulars Details

1 Name of Beneficiary | Indian Highways Management Company Limited
2 Name of Bank Canara Bank

3 Account No. 8598201006217

4. IFSC Code CNRB0008598

3.3. BID SECURITY

3.3.1.

The Bidder shall furnish as part of its Bid, a Bid Security amounting to Rs. 4.80 Cr.
(Rupees four crore and eighty lakhs only). The Bid Security shall be in the form of
Bank Guarantee (in format mentioned in this RFP) in favour of Indian Highways
Management Company Limited, New Delhi from any of the following banks: -

i State Bank of India or its subsidiaries,

ii.  Any Indian Nationalised Bank

IHMCUL
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RFP for Design, Supply, Installation, Testing, Commissioning and Operation & Maintenance ATMS projects

3.3.2.

3.3.3.

3.3.4.

3.3.5.

in Zone-1 Delhi Region on EPC mode

iii.  Any Scheduled Commercial Bank approved by RBI having a net worth of not
less than Rs. 500 Cr. as per the latest Annual Report of the Bank. In the case
of a Foreign Bank (issued by a branch in India), the net worth in respect of
the Indian operations shall only be taken into account.

iv. A Foreign Bank (issued by a branch outside India) with a counter guarantee
from SBI or its subsidiaries or any Indian Nationalised Bank.

Any bid not accompanied by a Bid Security and Tender Application Fee in the
prescribed manner shall be summarily rejected.

The Bid Security of the unsuccessful Bidders will be returned within 30 days of award
notification or expiration of the period of bid validity .

The Bid Security of the Selected Bidder shall be retained till it has provided
Performance Security under the Contract Agreement.

Exemption to MSME Registered Firms

a) Micro and Small Enterprises if registered with any government bodies
specified by Ministry of Micro, Small & Medium Enterprises (M/o MSME) with
valid certificate duly issued by GOI are exempted for submitting the Earnest
Money Deposit (EMD). It will be applicable for those Bidders who shall
produce their own goods or provide their own services, and not applicable for
trading purpose. No entrepreneur or memorandum of application form is
acceptable.

b) Only Firms registered with MSME / NSIC with valid certificate duly issued by
GOl are exempted from submitting EMD. No other type of certificate is
acceptable.

c) The firms registered under MSME shall be required to submit the Bid Securing
Declaration Form as provided in Form T-14.

d) No exemption is allowed in case the Bidder is participating in the bid as
JV/Consortium.

3.4. INVOCATION OF BID SECURITY:

3.4.1.

The Bid Security shall be forfeited by IHMCL as damages payable to IHMCL for, inter-
alia, time, cost and effort of IHMCL without prejudice to any other right or remedy that
may be available to IHMCL under the provisions in the RFP and/or under the
Contract, or otherwise, under the following circumstances:

a. If a Bidder engages in a corrupt practice, fraudulent practice, coercive
practice, undesirable practice or restrictive practice; or

b. If the Bid is withdrawn during the intervening period between the bid due date
and theexpiration of the Bid Validity; or

If the Bidder tries to influence the evaluation process; or

If a Bidder having been notified Successful Bidder by IHMCL through a
Letter of Award (LOA) during the bid validity period:

i. Fails or refuses to furnish the Performance Security, in accordance
with theconditions of RFP; or

IHMCUL
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RFP for Design, Supply, Installation, Testing, Commissioning and Operation & Maintenance ATMS projects

3.4.2.

3.4.3.

3.4.4.

3.4.5.

in Zone-1 Delhi Region on EPC mode

ii. Fails or refuses to execute/sign the Contract within the stipulated time
frame.

No Bidder shall submit more than one Bid for the Project. A Bidder bidding individually
or as a member of a JV/Consortium shall not be entitled to submit another Bid either
individually or as a member of any JV/ Consortium, as the case may be.

Any condition or qualification or any other stipulation contained in the Bid shall render
the Bid liable to rejection as a non-responsive Bid.

The Bidding documents including this RFP and all attached documents, provided by
the Authority are and shall remain or become the property of the Authority and are
transmitted to the Bidders solely for the purpose of preparation and submission of a
Bid in accordance herewith. Bidders are to treat all information as strictly confidential
and shall not use it for any purpose other than for preparation and submission of their
Bid. The provisions of this Clause shall also apply mutatis mutandis to Bids and all
other documents submitted by the Bidders, and the Authority will not return to the
Bidders any Bid, document or any information provided along therewith.

Notwithstanding anything to the contrary contained herein, in the event that the Bid
Due Date falls within three months of the closing of the latest financial year of a
Bidder, it shall ignore such financial year for the purposes of its Bid and furnish all its
information and certification with reference to the 3 (three) years or 7 (seven) years,
as the case may be, preceding its latest financial year. For the avoidance of doubt,
financial year shall, for the purposes of this Bid hereunder, mean the accounting year
followed by the Bidder in the course of its normal business.

ELIGIBILITY AND PRE-QUALIFICATION CRITERIA

41. Pre-Qualification Criteria

The Bidders are required to fulfil the following Pre-Qualification Criteria:

Supporting Document to
Sl # Eligibility Conditions/Conditions be provided
PQ 1 — Entity The Bidder shall be one of the following: For Sole Bidder or all
members of the
a) A Dbusiness entity (“Sole Bidder”) | Consortium
incorporated under the Companies Act
1956/2013 or Limited Liability i. Copy of Certificate of
Partnerships Act 2008 or equivalent Incorporation /
law/Act in the country of jurisdiction. Registration under
Companies Act,
OR, 1956/2013 or any
equivalent foreign act, or
b) A JV/Consortium of business entities Partnership deed, as
(“Consortium”), where each Member of applicable.
the Consortium shall be incorporated | ii. Power of Attorney for
under the Companies Act 1956/2013 or Lead Member of
Limited Liability Partnerships Act 2008 or JV/Consortium as per
equivalent law/Act in the country of the format enclosed at T-
jurisdiction, subject to following points: 4
iii. Power of Attorney/Letter

IHMCUL
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in Zone-1 Delhi Region on EPC mode

S| #

Eligibility Conditions/Conditions

Supporting Document to

be provided

Vi.

Vii.

The Sole Bidder / all

members of the Consortium shall
nominate one member as the lead
member (the “Lead Member”), who
shall be responsible for all interactions
with IHMCL;

maximum number of members in the
Consortium shall be two (2) including
the Lead Member; However, in case
any member of the JV/Consortium is
a Start-up entity registered with DPIIT,
Government of India, having
demonstrable experience in the
domain of AI/ML in past 3 years from
bid due date, the JV/Consortium may
comprise up to a maximum of three
(3) members, including the Lead
Member.

In case of a JV, each member shall
hold not less than twenty-six percent
(26%) of equity stake of the JV at all
times during the Contract Period.

the members in the Consortium shall
be jointly and severally liable;

any entity who has submitted
Proposal for this RFP in its individual
capacity or as part of a Consortium
cannot participate as a member of any
other Consortium;

In case the Lead Member or any
member of the Consortium is a foreign
entity, such entity shall be required to
obtain the requisite security clearance
for undertaking business in India from
the concerned authority of the
Government of India, in accordance
with the applicable extant guidelines
and regulations.

The Sole Bidder or any member of a
JV/Consortium from a country sharing
a land border with India shall be
eligible to participate only if the Bidder
is registered with the Competent
Authority, as per Government of India
guidelines.

members of a

JV/Consortium shall be registered with GST in

India.

In case any member of the

JV/Consortium is a foreign entity, the Bidder

Vi.

of Authorization as per T-
3

iv. JV/Consortium

Agreement as per format
T-5

GST Registration
Certificate (in case of

foreign entity, an
undertaking on GST
registration, as
applicable)

In case of Start up
entity — Work
order/Completion
certificates/ Project

credential of working in
the field of Al & ML as on
bid due date.

IHMCUL
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in Zone-1 Delhi Region on EPC mode

S| #

Eligibility Conditions/Conditions

Supporting Document to
be provided

shall submit an undertaking along with its
Proposal that, in the event of award, the said
foreign member shall obtain GST registration
within thirty (30) days of signing of the Contract
Agreement.

In case the Sole Bidder or any member of the
consortium is a foreign entity, such entity shall
submit an undertaking along with its Proposal
that, in the event of award, the said foreign
entity shall obtain requisite security clearance
from the concerned authority of the
Government of India within 90 days from the
date of signing of the Contract Agreement.

PQ 2 -
Annual
Turnover

The Sole Bidder or any Member(s) of the
Consortium individually or combined (in case
of Consortium) should have an average
annual turnover of minimum Indian Rupees
200 Crore during last 3 (three) consecutive
financial years, i.e. FY 2022-23, 2023-24,
2024-25

Note:

i. In the case of a Joint Venture
(JV)/Consortium, each member,
excluding the Start-up entity, if any, shall
individually have a minimum Average
Annual Turnover (AAT) of not less than
26% of the prescribed minimum Average
Annual Turnover (AAT) during the last
three consecutive financial years, i.e., FY
2022-23, FY 2023-24, and FY 2024-25,
and the cumulative AAT of all members
of the JV/Consortium together shall meet
the prescribed minimum requirement
during the said period.

ii. For the purpose of this criterion, annual
turnover of only the bidding entity will be
considered. Annual turnover of any
parent, subsidiary, associated or other
related entity will not be considered.

For Sole Bidder or all

members of the
Consortium
i.Certificate from the

Statutory Auditor® clearly
specifying the  annual
turnover for the specified
years in T-8,

And

ii.Audited financial
statements for the last three
financial years, including
Balance Sheets, Profit and
Loss Statements, and

Auditor’'s Reports of last 3
(three) consecutive financial
years, i.e. FY 2022-23,
2023-24, 2024-25

$ In jurisdictions that do not have statutory auditors, the firm of auditors which audits the annual accounts of the Bidder
may provide the certificates required under this RFP.

IHMCUL
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RFP for Design, Supply, Installation, Testing, Commissioning and Operation & Maintenance ATMS projects

in Zone-1 Delhi Region on EPC mode

Supporting Document to
S| # Eligibility Conditions/Conditions be provided
PQ 3 - Net The Sole Bidder or all members of the | For sole Bidder or all
JV/Consortium, in case of a Consortium, must | members of the Consortium
worth i ; .
have positive Net worth in Indian Rupees as
on 31 March, 2025. i.Certificate from the
Statutory Auditor® clearly
For the purpose of this RFP, net worth (the | specifying the net worth of
“‘Net Worth”) shall mean the aggregate value | the firm as on 31 March
of the paid-up share capital and all reserves | 2025 as per T-8
created out of the profits and securities
premium account, after deducting the
aggregate value of the accumulated losses,
deferred expenditure and miscellaneous
expenditure not written off, as per the audited
balance sheet, but does not include reserves
created out of revaluation of assets, write back
of depreciation and amalgamation.
For the purpose of this criterion, net-worth of
only the bidding entity will be considered. Net-
Worth of any parent, subsidiary, associated or
other related entity will not be considered.
PQ 4 - The Sole Bidder or any Member(s) of the | For Sole Bidder or any
Relevant Consortium should have been successfully | Member(s) in case of a
Experience |mplemented/ completed large scale IT/ICT | Consortium
on ICT project(s) rel_ated to end-to-end IT_ system _
Implementation and Operation & | i.Work order(s)/ Contract
Maintenance in India or abroad during last 7 | Agreement(s) clearly
(seven) years awarded by Central/State | highlighting the relevant
Government departments/entities including | scope of work, and contract
PSUs as on the Bid Due Date as below: value, year of execution.
e At least one project with contract AND
value minimum Rs. 80 Crore
ii.Completion Certificate
Or, issued & signed by the
competent authority of the
e At least 2 projects with contract value | client on the entity’s
minimum Rs. 60 Crore letterhead
Or, IHMCL reserves the right to
e At least 3 projects with contract value | contact the afore-mentioned
minimum Rs. 40 Crore competent authority.
The project(s) should be either completed, or
ongoing with the Operations & Maintenance
(O&M) phase currently in progress.
PQ 5 - The Sole Bidder or any Member of the | For Sole Bidder or any
Relevant JV/Consortium, in case of JV/Consortium, | Member(s) in case of a
Consortium
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Supporting Document to

ITS/ATMS implemented in Highways /
Expressways

OR,

Installation and Commissioning of IT field
devices/ sensors such as CCTV
surveillance systems/ANPR  Camera,
traffic  monitoring systems, incident
detection system, environmental sensors,
communication networks (OFC/Wireless),
command & control centre, of minimum
contract value of Rs. 30 Crore (excluding
taxes as applicable) under any Smart City
project, city surveillance/safe city project,
or airport CCTV surveillance project, in
India or abroad, awarded by Central/State
Government departments/entities
including  PSUs/Autonomous  Bodies
within last 7 (seven) years prior as on the
Bid due date.

Note: The project(s) should be either
completed, or ongoing with the Operations &
Maintenance (O&M) phase currently in
progress.

For the purpose of evaluation, a project shall
qualify as an ITS/ATMS/Smart City
Project/Safe city project, or Airport CCTV
surveillance project only if it includes a
dedicated Command and Control Center
equipped with centralized integrated software
application, video wall, along with ANY TWO
of the following components:
i. Traffic monitoring or surveillance CCTV
camera systems
i. Automated video-based incident
detection and enforcement solutions
iii. Vehicle speed violation detection
solutions (e.g., radar, ANPR, or
equivalent technologies)

iv. Advanced video analytics solution for
traffic operations and/or incident
management.

Sl # Eligibility Conditions/Conditions be provided
Experience | should have successfully implemented and
on commissioned any of following projects: i.Work order(s)/ Contract
ITS/ATMS Agreement(s) clearly
Projects a) Minimum cumulative length of 200 Kms of | highlighting the relevant

scope of work, and contract
value, year of execution.

AND

ii.Completion Certificate
issued & signed by the
competent authority of the
client on the entity’s
letterhead

IHMCL reserves the right to
contact the afore-mentioned
competent authority.
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S| #

Eligibility Conditions/Conditions

Supporting Document to
be provided

PQ-6
Certification

The Sole Bidder or, any member of the
JV/Consortium, in the case of a
JV/Consortium, shall have a valid CMMI Level
3 or higher certificate as on the Bid Due
Date.

Copy of valid certificate

PQ -7
Undertaking
of
Blacklisting

The Sole Bidder or, any member of the
Consortium, in the case of a Consortium,
should not be blacklisted or debarred by any
government department/ agency/PSU for
material non-performance or contractual non-
compliance in India or abroad as on bid due
date.

Self-declaration to this
effect shall be submitted as
part of the Bid as per format
T-1

PQ 8 -
Undertaking
of
Insolvency,
bankruptcy

A Bidder who has had any proceedings for
insolvency or bankruptcy shall not be
considered eligible to participate in this global
tender. This includes:

Insolvency Proceedings: Any legal
proceedings initiated under the applicable
insolvency laws of any country for the
resolution of insolvency of the Bidder. Any
admission of an insolvency application by a
competent court or tribunal against the Bidder.
Bankruptcy Proceedings: Any legal
declaration of bankruptcy by a competent
court in any jurisdiction. Any bankruptcy order
passed by a court or tribunal that declares the
Bidder unable to pay its debts.

Self-declaration to this
effect shall be submitted as
part of the Bid as per Format
T-1

Note:

i. For projects where contract value or any amount is in any currency other than
Indian Rupees, then the foreign currency conversion rate available on Reserve
Bank of India’s portal as on the date of release of the RFP document shall be
used for conversion of amount in foreign currency to Indian Rupees equivalent.

4.2.
Criteria

(Undertaking as per format in T-7):

Eligible Goods and Services, and Original Equipment Manufacturer (OEM)

a)

For purposes of this Clause, the term “goods” includes commodities, raw material,
machinery, equipment, and industrial plants; and “related services” includes services
such as insurance, transportation, supply, installation, integration, testing,
commissioning, training, and initial maintenance.

OEM of each component/ equipment shall be preferably Indian OEM/ Manufacturers
or preferably Class-I Local supplier (as defined in DPIIT Order no. P-45021/2/2017-
PP (BE-Il) dated 04.06.2020 (revised “Public Procurement (Preference to Make in
India) Order 2017”) having direct presence in India and own service and support
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offices to ensure smooth after sales service support on site.

Bidders must comply with the Office Memorandum no. F. No. NH-35014/20/2020-H,
Government of India, Ministry of Road Transport & Highways dated 04.08.2020,
regarding Department of Expenditure (DoE), Ministry of Finance, Govt. of India O.M.
No. 6/18/2019-PPD dated 23.07.2020, vide which Rule 144 of the general Financial
Rules 2017 entitled “Fundamental principles of public buying’ has been amended by
inserting sub-rule 144 (xi) in the General Financial Rules (GFRs), 2017. As per the
new rule “Any Bidder from a country which shares a land border with India will
be eligible to bid in any procurement whether of goods, services (including
consultancy services and non-consultancy services) or works (including
turnkey projects) only if the Bidder is registered with the Competent Authority.”
The Bidder shall furnish the registration status of the supplier with Competent
Authority (for the items / goods proposed to be procured from any country which
shares a land border with India).

For determining the eligibility of Bidder from a country which shares a

land border with India the following shall apply:

(i) Any Bidder from a country which shares a land border with India will be
eligible to bid, only if the Bidder is registered with the Competent Authority,
specified in Annexure-l of Order (Public Procurement No. 1) issued by Ministry
of Finance, Department of Expenditure Public Procurement Division vide F. No.
6/18/2019-PPD, dated 23rd July 2020, which shall form an integral part of RFP
and DCA.

(ii) “Bidder from a country which shares a land border with India” means:
a) An entity incorporated, established or registered in such a country, or
b) A subsidiary of an entity incorporated, established or registered in
such a country; or

c) An entity substantially controlled through entities incorporated,
established or registered in such a country; or

d) An entity whose beneficial owner is situated in such a country; or

e) An Indian (or other) agent of such an entity; or

f) A natural person who is a citizen of such a country; or

g) A Consortium or joint venture where any member of the consortium
or joint venture falls under any of the above.

(iii). Beneficial owner for the purpose of (ii) above means:

1. In case of a company or Limited Liability Partnership, the beneficial
owner is the natural person(s), who, whether acting alone or together, or
through one or more judicial person, has a controlling ownership interest or who
exercises control through other means.

Explanation:
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Page 19 of 150



RFP for Design, Supply, Installation, Testing, Commissioning and Operation & Maintenance ATMS projects

in Zone-1 Delhi Region on EPC mode

a) “Controlling ownership interest” means ownership of or entitlement to
more than twenty-five per cent of shares or capital or profits of the company.
b) “Control” shall include the right to appoint majority of the directors or to

control the management or policy decisions including by virtue of their
shareholding or management rights or shareholding agreements or voting
agreements;

2. In case of a partnership firm, the beneficial owner is the natural
person(s) who, whether acting alone or together, or through one or more
juridical person: has ownership of entittement to more than fifteen percent of
capital or profits of the partnership;

3. In case of an unincorporated association or body of individuals, the
beneficial owner is the natural person(s), who, whether acting alone or together,
or through one or more juridical person, has ownership of or entitlement to more
than fifteen percent of the property or capital or profits of such association or
body of individual;

4. Where no natural person is identified under (1) or (2) or (3) above, the
beneficial owner is the relevant natural person who holds the position of senior
managing official,

5. In case of a trust, the identification of beneficial owner(s) shall include
identification of the author of the trust, the trustee, the beneficiaries with fifteen
percent or more interest in the trust and any other natural person exercising
ultimate effective control over the trust through a chain of control or ownership.

(iv). An Agent is a person employed to do any act for another, or to represent
another in dealings with third person.

(v) The Selected Bidder / ATMS Contractor shall not be allowed to sub-contract
works to any contractor from a country which shares a land border with India
unless such contractor is registered with the Competent Authority. The
definition of “contractor from a country which shares a land border with India”
shall be as in Clause 2.2.1(e)(ii) above.

Certificate regarding Compliance:
A certificate on the letterhead of the Bidder shall be required to be submitted

by the bidders certifying the following in the format prescribed at Form T-16 in
RFP:
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“I have read the clause regarding restrictions on procurement from a bidder of
a country which shares a land border with India and on sub-contracting to
contractors from such countries;

I/We certify that this bidder is not from a country or, if from such a country, has
been registered with the Competent Authority as defined in Public Procurement
Order no. F.n0.6/18/2019- PPD dated 23rd July 2020 and will not sub-contract
any work to a contractor from such countries unless such contractor is
registered with the Competent Authority;

| hereby certify that this bidder fulfils all requirements in this regard and is
eligible to be considered.”

It may be noted that in case the above certification is found to be false, this
would be a ground for immediate rejection of Bid/termination and further legal
action in accordance with law.

Validity of Registration:

In respect of RFP, registration should be valid at the time of submission of bids
and at the time of acceptance of bids. If the Bidder was validly registered at the
time of acceptance, registration shall not be a relevant consideration during
contract execution.

That the OEM should not be rebranding & reselling products in India through importing/
trading from a country that shares a Land Border with India.

That the source code of the Software and Firmware being supplied for all the relevant
equipment being supplied against this bid does not reside in any Country that shared a
Land Border with India.

All goods quoted by the Bidder must be associated with item code and names and with
printed literature describing configuration and functionality.

The OEM for each product or technology quoted should be in the business of that
product or solution or technology for at least 3 years as on the date of release of the
RFP.

The OEM for all active components should give a declaration that products or technology
quoted are neither end of- sale nor end-of-life as on the date of installation and
commissioning and are not end-of-support till the successful completion of O&M period
of the project.

The Bidder’s proposed OEM should not have been blacklisted by any State / Central
Government Department or Central /State PSUs as on bid submission date.

Each of the proposed OEMs should have capability and infrastructure to provide
24x7x365 technical support in India.
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k) Adequate supporting documents pertaining to the above points, along with a summary

compliance table, should be submitted in the technical proposal by the Bidder.

All CCTV Cameras OEMs proposed under this project must fully comply with all
applicable regulatory guidelines, standards, and certifications as prescribed by the
Government of India. Documentary evidence of such compliance must be submitted
prior to commencement of System Acceptance Testing (SAT). Failure to comply with
this requirement shall constitute a material breach of the Contract, entiting the
Purchaser to take appropriate remedial action, including but not limited to replacement
of non-compliant cameras, termination of the Contract and forfeiture of performance
security.

4.3. Conflict of Interest

4.3.1.

4.3.2.

4.3.3.

A Bidder shall not have a conflict of interest that may affect the Bidding Process (the
“Conflict of Interest”). Any Bidder found to have a Conflict of Interest shall be
disqualified. In the event of disqualification, IHMCL shall invoke the Bid Securing
Declaration as mutually agreed genuine pre-estimated loss and damage likely to be
suffered and/ or incurred by the IHMCL and not by way of penalty for, inter alia, the
time, cost and effort of IHMCL including consideration of such Bidder’s Bids, without
prejudice to any other right or remedy that may be available to IHMCL hereunder or
otherwise.

IHMCL requires that the Selected Bidder provide professional, objective, and
impartial advice and at all times hold IHMCL'’s interest’s paramount, avoid conflicts
with other assignments or its own interests. The Selected Bidder shall not accept or
engage in any assignment that would be in conflict with its prior or current obligations
to other clients, or that may place it in a position of not being able to carry out the
assignment in the best interests of IHMCL.

A Bidder shall be deemed to have a Conflict of Interest affecting the bidding process,
if:
4.3.3.1. A constituent' of Bidder is also a constituent of another Bidder; or

4.3.3.2. Such Bidder, or any of its JV/Consortium member thereof or its associate
receives or has received any direct or indirect subsidy, grant, concessional
loan or subordinated debt from any other Bidder, or any of its JV/Consortium
member thereof or its associate or has provided any such subsidy, grant,
concessional loan or subordinated debt to any other Bidder or any of its
JV/Consortium member thereof or its associate; or

4.3.3.3. Such Bidder has the same legal representative for purposes of this Bid as
any other Bidder; or

4.3.3.4. Such Bidder, or any of its JV/Consortium member or its associates has a
relationship with another Bidder, or any of its JV/Consortium member or its
associates, directly or through common third party/parties, that puts either or
both of them in a position to have access to each other’s information about
the bids, or if they actually share or access each other’s information

" For the purpose of this clause the word “constituent” shall include Promoter, Director, Shareholder, Partner,
Agent, representative etc.
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regarding the bids or to influence the bid of either or each of the other Bidder;
or

4.3.3.5. There is a conflict among this and other assignments of the Bidder (including
its member, associates, personnel and subordinates) and any subsidiaries
or entities controlled by such Bidder or having common controlling
shareholders. The duties of the Bidder will depend on the circumstances of
each case. While providing services to IHMCL for this particular assignment,
the Bidder shall not take up any assignment that by its nature will result in
conflict with the present assignment; or

4.3.3.6. A Company/firm which has been engaged by the Authority to provide goods
and/or works and/or services for a project, and its associates, will be
disqualified from providing consulting services for the same project and/or
associated services, conversely, a firm hired to provide services for the
preparation or implementation of a project, and its associates, will be
disqualified from subsequently providing goods or works or services related
to the same project and/or associated services; or

Bidders should be deemed to be in a conflict of interest situation if it can be reasonably
concluded that their position in a business or their personal interest could improperly
influence their judgment in the exercise of their duties. The process for selection of
Bidders should avoid both actual and perceived conflict of interest; or

The Bidder, or any of its JV/Consortium member or Associate (or any constituent
thereof) and any other Bidder, or any of its JV/Consortium member or any Associate
thereof (or any constituent thereof) have common controlling shareholders or other
ownership interest; provided that this disqualification shall not apply in cases where
the director in direct shareholding of a Bidder, or any of its JV/Consortium member or
an Associate thereof (or any shareholder thereof having a shareholding of not more
than 25%(twenty five percent) of the paid up and subscribed capital; of such Bidder,
Member or Associate, as the case may be) in the other Bidder, its Member or
Associate, is not more than 25% (Twenty five percent) of the subscribed and paid up
equity share capital thereof; provided further that this disqualification shall not apply
to any ownership by a bank, insurance company, pension fund or a public financial
institution referred to in section 4A of the Companies Act, 1956/2013. For the
purposes of this Clause, indirect shareholding held through one or more intermediate
persons shall be computed as follows: (aa) where any intermediary is controlled by a
person through management control or otherwise, the entire shareholding held by
such controlled intermediary in any other person (the “Subject Person”) shall be taken
into account for computing the shareholding of such controlling person in the Subject
Person; and (bb) subject always to sub-clause (aa) above, where a person does not
exercise control over an intermediary, which has shareholding in the Subject Person,
the computation of indirect shareholding of such person in the Subject Person shall
be undertaken on a proportionate basis; provided, however, that no such
shareholding shall be reckoned under this sub-clause (bb) if the shareholding of such
person in the intermediary is less than 26% of the subscribed and paid up equity
shareholding of such intermediary; or

For purposes of this RFP Document, Associate means, in relation to the Bidder, a
person who controls, is controlled by, or is under the common control with such
Bidder. As used in this definition, the expression “control” means, with respect to a
person which is a company or corporation, the ownership, directly or indirectly, of
more than 50% (fifty per cent) of the voting shares of such person, and with respect
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to a person which is not a company or corporation, the power to direct the
management and policies of such person by operation of law or by contract.

The normal way to identify conflicts of interest is through self-declaration by the
Bidder. Where a conflict exists, which has not been declared, competing companies
are likely to bring this to the notice of IHMCL. All conflicts must be declared as and
when the Bidder becomes aware of them.

CLARIFICATION REGARDING RFP DOCUMENT

A prospective Bidder requiring any clarification regarding the RFP may notify IHMCL in
writing or e-mail at IHMCL'’s address indicated in the invitation to Bid. IHMCL will respond to
any request for clarification which is received before the pre-Bid meeting.

Site Visit

5.1.1.

Before the pre-bid meeting date, Bidders are strongly advised and encouraged to
conduct site visits, including visits to the toll plaza/ATMS Control Centre location(s),
to assess the existing situation and gather information relevant to their bid proposal.
The Authority strongly advises and encourages Bidders to address any questions
they may have about the site conditions through a pre-bid inquiry. Failing which, it
shall be deemed that the Bidder has fully satisfied itself about the site conditions as
outlined in the Contract Agreement.

The Bidder shall not hold the Authority responsible or liable for any inconsistencies,
inaccuracies, mismatches, or errors that may arise between the Contract Agreement
and the actual site conditions.

Bidders must adhere to all safety and security protocols during site visits. The
Authority reserves the right to limit or restrict access to certain areas of the site, or to
impose conditions on site visits as deemed necessary for safety, security, or
operational reasons.

The Authority makes no representations or warranties regarding the accuracy,
completeness, or suitability of the information gathered by Bidders during site visits,
and Bidders undertake their own risk assessment and due diligence based on such
information.

Bidders agree that their proposals are based on their independent analysis and
expertise, and they shall not hold the Authority liable for any discrepancies,
omissions, or inaccuracies in the information gathered by the Bidders during site
visits.

Bidders agree to indemnify and hold harmless the Authority, its officers, employees,
and agents against any claims, damages, liabilities, or expenses that may arise
because of or in connection with their site visit activities.

PRE-BID MEETING

5.2.1.

The Bidder or his authorized representative is invited to attend a pre-Bid meeting
which will take place at IHMCL, Asia Bhawan, Sector-9, Dwarka, New Delhi-110077
as mentioned in the Schedule of Events.
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The Bidders who are interested in attending the pre-bid meeting should confirm their
participation to IHMCL one day prior to the schedule. The confirmation can be sent
to tenders@ihmcl.com

The purpose of the meeting will be to clarify issues and to answer questions on any
matter pertaining to this RFP document. All Bidders are requested to go through the
RFP document carefully and submit any queries/ clarifications addressed to the COO,
IHMCL in the format prescribed in Part lll. The Bidder is requested to submit any
questions / queries in writing or by email in editable MS excel format using Form T-
10 to tenders@ihmcl.com so as toreach IHMCL well before the scheduled meeting.

Clarifications to the queries will be hosted on IHMCL'’s website/ e-tender portal only.

Any modification in the RFP document which may become necessary as a result of
the deliberations in the pre-Bid meeting shall be made by IHMCL separately through
issue of an Addendum/ Amendment will be hosted on IHMCL’s website/ e-tender
portal.

ACCESSING BID DOCUMENTS, PREPARATION AND SUBMISSION
OF BID

Detailed RFP document can be viewed / downloaded from IHMCL e-tender portal.

Website for accessing RFP is http://etenders.gov.in. The Bidders shall submit the proposal
as per criteria laid down in the RFP. The tender process timelines are mentioned in the RFP
as Schedule of the Tender.

PREPARATION & SUBMISSION OF BIDS:

Detailed RFP may be downloaded from IHMCL’s e-tender portal of IHMCL and bid
shall be submitted online following the instruction appearing on the screen.

The scanned copies of the following documents shall be submitted as part of bid to
IHMCL before the prescribed date & time for submission of Bids.

a. Tender Application Fee in the manner prescribed.
b. Bid Securing Declaration in the manner prescribed.

c. Original Power of Attorney in favour of Authorized Signatory in the Format
prescribed in this document.

d. if applicable, Power of Attorney for Lead Member of JV/ Consortium in the
format prescribed in this document.

e. if applicable, Joint Bidding Agreement for JV/ Consortium in the format
prescribed in this document.

The Technical and Financial bid should be submitted online only in the prescribed
format given on the e-tender portal. No other mode of submission is accepted.

Bid Validity

The bid should remain valid for a period of 120 calendar days from the bid due date. IHMCL
will make its best efforts to complete the evaluation process and work award within the bid
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validity period. Under exceptional circumstances, prior to expiry of the bid validity, IHMCL
may request Bidder to extend the bid validity for specified additional period. Such request by
IHMCL and reply / response from Bidder shall be in writing. The bidder(s) not agreeing to
such extension will be allowed to withdraw their bids without invocation of their Bid Securing
Declaration.

6.3. Bid Composition:

The Bid shall comprise the following:
6.3.1. PART 1 Technical Bid

To be uploaded on E-tender portal only. Physical submission of bids is not allowed)

Vi.

Vii.

viii.

iX.

Tender Fee (proof of deposition in given account No)
EMD/Bid Security or Bid Securing Declaration, as the case may be.

Technical Bid comprising various formats Form T-1 to Form T-18 prescribed in
RFP.

Stipulated documentary evidence attested by the authorised signatory in support
of their claim fulfilling the prescribed eligibility criteria and an undertaking on the
Bidder's letterheads to the fairness of these documents in support of their claim
while submitting the Bids

Undertaking that the Bidder has not been determined non-performing or having
been terminated any of his project during last three years by Ministry of Road
Transport & Highways, Government of India or its executing agencies like
IHMCL, NHIDCL etc. or any other Ministry / PSU / State / Central Government
or its Department/ Enforcement agencies/ Autonomous Body etc.

Undertaking that the Bidder has not been blacklisted/declared ineligible by
Ministry of Road Transport & Highways, Government of India or its executing
agencies like IHMCL, NHIDCL etc. or any other Ministry / PSU / State / Central
Government or its Department/ Enforcement agencies/ Autonomous Body etc.

Self-declaration i.r.o. any conflict of interest prescribed under para 4.3 of eligibility
criteria;

Other documents

a. Work Orders/Completion Certificates/Declarations in respect of Eligibility
Criteria

b. Copy of Certificate of Incorporation of Company.

c. MoA and AoA of the Company / or other document showing object clause of
the firm; and

d. Signed copy of Integrity Pact in the prescribed format;

e. Any other document providing additional information in respect of technical /
financial strength as well as technical experience etc.

Technical Design Plan (as per form T-9 and T-13)

a. The Bidder shall describe the proposed works in sufficient detail in his
Technical Proposal as per format given in T-9 to enable the IHMCL to evaluate
the technical adequacy of the proposed system. Authority may ask clarification,
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and if not found satisfactory response, the technical bid shall be declared non-
responsive.

b. Any other relevant information

6.3.2. PART 2 Financial Bid
(In the prescribed format on E-Tender portal of IHMCL)

a. Financial bid shall be submitted online on e-tender portal on the prescribed
format which may be downloaded well before the bid due date from e-tender
portal.

b. The bid should include all the charges payable in full compliance to the Scope
of Work and other terms specified in the RFP document. No additional
payments whatsoever are envisaged.

c. The bid should include all statutory taxes/ levies / surcharge on tax etc. but
excluding service tax/ GST (as applicable on services). Any tax, and / or any
other levies, if altered in future and payable under the law, the same shall be
borne by the Bidder.

d. Applicable GST shall be reimbursed bylHMCL separately on production of
proof of payment; and

e. Bidder should note that Income tax payable by the Bidder is not reimbursable
by IHMCL. TDS will be applicable on all payments made by IHMCL as per
applicable law.

f. In case of any difference in figures and words, the amount mentioned in words
will prevail.

NOTE: Original documents in physical form -Physical Submission of original Bid Security
or Bid Securing Declaration, as the case may be, POA for signing the Bid, POA in favor of
lead member of JV, if any, JBA fordV, if any, Integrity Pact, and experience certificates
apostle at foreign origin, if any, shall only be required to be submitted by the Bidders
after declaration of Bid Evaluation Result by the Authority. Bidders (including individual
or any of its JV/Consortium Members) failing to submit the original documents required as
per above shall be unconditionally debarred from bidding in IHMCL projects for a period of
5 years.

COST OF BIDDING

The Bidder shall be responsible for all the costs associated with the preparation and
submission of their Bids including subsequent negotiation, visits to IHMCL, project site etc.
IHMCL shall not be responsible in any way liable for such costs, regardless of the conduct
oroutcome of the Bidding Process.

LANGUAGE OF THE BIDS

The Bid and all communications in relation to or concerning the RFP shall be in English
language. No supporting document or printed literature shall be submitted with the Bid
unless specifically asked for and in case any of the documents are in another language, it
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must be accompanied by an accurate translation of the relevant passages in English, in
which case, for all purposes of interpretations of the Bid, the original documents attached
with the bid or the information incorporated in the bid shall be final and binding.

6.6. MODIFICATION /SUBSTITUTION/ WITHDRAWAL OF BIDS:

The Bidder may modify, substitute or withdraw its e-bid after submission prior to
the Bid Due Date. No Bid shall be modified, substituted or withdrawn by the Bidder
on or after the Bid Due Date.

Any alternative/modification in the Bid or additional information supplied subsequent
to the Bid Due Date, unless the same has been expressly sought for by the Authority,
shall be disregarded.

For modification or e-bid, Bidder has to click on Edit Bid Option and resubmit digitally
signed modified bid.

For withdrawal of bid, Bidder has to click on withdrawal icon at e-tendering portal and
can withdraw its e-bid.

Before withdrawal of a bid, it may specifically be noted that after withdrawal of a bid
for any reason, Bidder cannot re-submit e-bid again.

6.7. OPENING & EVALUATION OF BIDS

6.7.1.

6.7.2.

To assist in the examination, evaluation, and comparison of Bids, IHMCL may, at its
discretion, ask any Bidder for clarification of its Bid. The request for clarification and
the response shall be in writing or by fax or e-mail, but no change in the price or
substance of the Bid shall be sought, offered, or permitted except as required to
confirm the correction of arithmetic errors discovered by IHMCL in the evaluation of
the Bids.

Except in case any clarification is asked by IHMCL, no Bidder shall contact IHMCL
on any matter relating to its Bid from the time of the Bid opening to the time the
Contract is awarded. If any Bidder wishes to bring additional information to the notice
of IHMCL, it should do so in writing at the address prescribed in the Notice Inviting
Tender.

6.8. BID EVALUATION CRITERIA AND SELECTION PROCEDURE

6.8.1.

The bids shall be opened online by the Evaluation Committee on the date and time
prescribed. Prior to evaluation of the bids, IHMCL shall determine as to whether each
bid is responsive to the requirements of this RFP document. A bid will be declared
non-responsive in case:

(a) If a Bidder does not fulfil Technical and Financial pre-qualification criteria
mentioned at 4.1

If a Bidder submits more than one bid against this RFP

Bid is submitted without Bid Security

(b)

(c) Bid is submitted without Tender Fee

(d)

(e) If the Authorized Signatory holding Power of Attorney (POA) or the person
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executing/delegating such POA and Digital Signatory are not the same

() If a Bidder submits a conditional bid or makes changes in the terms and
conditionsgiven in this RFP document

(g) Failure to comply with all the requirements of RFP document by a Bidder
(h) If the bid is not submitted in the formats prescribed in the RFP document

(i) If any requisite document/ certificate is not in the prescribed format the same
shall notbe considered while evaluating the bids and the same may lead to
bid being declared as non-responsive.

() A bid valid for a period of time shorter than prescribed in the RFP document
6.8.2. A three-stage procedure shall be adopted for evaluation of the bids.
6.8.3. The stages of bid evaluation are mentioned as below: —
6.8.3.1. First Stage: Pre-Qualification/ Eligibility Stage:

a) The Evaluation Committee shall carry out initial screening of technical bids by
examining the statement of qualification, furnished by the Bidder in support of
their fulfilment of eligibility against the criteria prescribed in this RFP.

b) The Bidder shall have to submit all the required documents as per the various
formats provided in the Appendices. These documents will be scrutinized in this
phase of evaluation. Those Bidders who do not fulfil the terms and conditions of
Eligibility Criteria as specified in this tender will not be eligible for further
evaluation.

6.8.3.2. Second Stage: Technical Qualification/ Technical Scoring

a) Based upon the evaluation of the documents and the conditions specified in the
RFP, IHMCL shall announce the names of the Bidders who have qualified for
Second Stage - Technical Qualification. It is hereby clarified that Technical
Qualification evaluation of only such Bidders who are declared qualified as stated
herein shall be performed.

b) The Technical Proposals of the Bidders shall be evaluated based on the
Technical Evaluation Framework as listed in the Table below and marks (ST)
shall be provided accordingly.

Section # Evaluation Criteria Total Marks
A Bidder Profile 20
B Relevant Project Experience 50
C Approach & Methodology 20
D Key Resources 10
Overall Technical Score Total (ST) 100

c) Detailed Technical Scoring Criteria are as below -
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Sl # Technical Evaluation Criteria Maximum Supporting Doc.:ument
Marks required
A. Bidder Profile 20
A1 Average Annual Turnover . « Certificate from the
Average annual turnover of the Sole Bidder or any LS
T Statutory Auditor® clearly
Member(s) of the Consortium individually or s
. . . . specifying the annual
combined, in case of Consortium, during last three turnover for the specified
consecutive financial years, i.e. FY 2022-23, 2023- years P
24,2024-25 And
Marks shall be allotted as given below: ¢ Audited financial statements
for the last three financial
e Average annual turnover >Rs. 300 Crore = 10 years, including Balance
marks 10 Sheets, Profit and Loss
Statements, and Auditor’s
e Average annual turno_ver >=Rs. 200 Crore and Reports of last 3 (three)
up to Rs. 300 Crore =5 marks consecutive financial years,
e Average annual turnover < Rs. 200 Crore = 0 i.e. FY 2022-23, 2023-24,
marks 2024-25
For the purpose of this criterion, annual turnover of
only the bidding entity will be considered. Annual
turnover of any parent, subsidiary, associated or
other related entity will not be considered.
A2 Certification ¢ Valid copy of relevant
The Sole Bidder or, any member of the certificate
Consortium, in the case of a Consortium, shall
have a valid CMMI Level 3 or higher certificate as 5
on the Bid Due Date.
e Valid CMMI Level 5 certificate = 5 marks
e Valid CMMI Level 3 or 4 certificate = 3 marks

$ In jurisdictions that do not have statutory auditors, the firm of auditors which audits the annual accounts of the Bidder
may provide the certificates required under this RFP.
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Sl # Technical Evaluation Criteria Maximum Supporting Doc.:ument
Marks required
A3 Start-up Entity For the Start-up entity, as
applicable:
In case a Start-up entity duly recognized by DPIIT,
Government of India, having demonstrable Work Order(s)/Contract
experience in the domain of AI/ML in past 3 years Agreement(s) clearly indicating
Sr\c/);g bid dug date, |ska n;]ertht))er of thj d as foll ) the scope of work carried out in
onsortium, mar s.s all be awarde as. ollows: the field of AUML, along with
o If any Start-up is part of JV/Consortium — 5 Completion Certificate(s) duly
Marks ) 5 issued and signed by the
e No Start-up as a part of JV/Consortium —0 competent authority of the
Marks client.
Only completed project or
Project which has achieved Go-
Live and currently under O&M
phase shall be considered for
evaluation.
B. Relevant Project Experience 50
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Sl # Technical Evaluation Criteria Maximum Supporting Doc.:ument
Marks required
B1 The Sole Bidder or any Member(s) of the Work order(s)/ Contract
Consortium individually or combined (in case of A.gre.eme.,\nt(s) clearly
Consortium) should have implemented, and highlighting the relevant
successfully commissioned Traffic Monitoring scope of work, and
Camera System / ANPR Camera System/ CCTV contrac.:t value, year of
Surveillance Cameras System under any Smart execution.
City project, city surveillance/safe city project, or
airport CCTV surveillance project, in India or AND
abroad, awarded by Central/State Government
departments/entities including PSUs/Autonomous Completion Certificate
Bodies within last seven 7 years prior as on the Bid issued & signed by the
due date. competent authority of the
client on the entity’s
Marks shall be allotted as given below: 20 letterhead

¢ Cumulative number of cameras commissioned
> 500 cameras — 20 marks

e Cumulative number of cameras commissioned
- from 401 to 500 — 15 Marks

¢ Cumulative number of cameras commissioned
- from 301 to 400 — 10 Marks

¢ Cumulative number of cameras commissioned
- from 200 to 300 — 5 Marks

¢ Cumulative number of cameras commissioned
- less than 200 — 0 Mark

Only completed project or Project which has
achieved Go-Live and currently under O&M phase
shall be considered for evaluation.

IHMCL reserves the right to
contact the afore-
mentioned competent
authority.
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Sl # Technical Evaluation Criteria Maximum Supporting Doc.:ument
Marks required
B2 The Sole Bidder or any Member(s) of the Work order(s)/ Contract
Consortium individually or combined (in case of A.gre.eme.nt(s) clearly
Consortium) should have experience of Installation highlighting the relevant
and Commissioning of IT field devices/ sensors scope of work, and
such as CCTV surveillance systems/ANPR contra9t value, year of
Camera, traffic monitoring systems, incident execution.
detection system, environmental sensors,
communication networks (OFC/Wireless), AND
command & control centre under any Smart City
project, city surveillance/safe city project, or Completion Certificate
airport CCTV surveillance project, in India or issued & signed by the
abroad, awarded by Central/State Government competent authority of the
departments/entities including PSUs/Autonomous client on the entity's
Bodies within last seven 7 years prior as on the Bid letterhead
due date.
IHMCL reserves the right to
Marks shall be allotted as given below: contact the afore-
mentioned competent

Each project with contract value minimum Rs. 30 authority.
Crore (excl. taxes as applicable) = 10 marks, 20

subject to maximum of 20 marks

Only completed project or Project which has
achieved Go-Live and currently under O&M phase
shall be considered for evaluation.

For the purpose of evaluation of this criterion, a
project shall be considered only if it includes a
dedicated Command and Control Center equipped
with centralized integrated software application,
video wall, along with ANY TWO of the following
components:
i.  Traffic monitoring or surveillance CCTV
camera systems
ii. Automated video-based incident detection
and enforcement solutions
iii. Vehicle speed violation detection solutions
(e.g., radar, ANPR, or equivalent
technologies)
iv. Advanced video analytics solution for traffic
operations and/or incident management.
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Sl # Technical Evaluation Criteria e Supporting Doclzument
Marks required
B3 The Sole Bidder or any Member(s) of the Work order(s)/ Contract
Consortium individually or combined (in case of Agreement(s) clearly
Consortium) should have experience in highlighting the relevant
implementation of projects involving laying of scope of work, and
Optical Fibre Cable (OFC) infrastructure contra9t value, year of
in India or abroad, awarded by Central/State execution.
Government departments/entities including AND
PSUs/Autonomous Bodies within last seven 7 Completion Certificate
years prior as on the Bid due date. issued & signed by the
competent authority of the
Marks Distribution : 10 client on the entity's
« Cumulative OFC Implementation > 1500 km = letterhead
10 Marks
« Cumulative OFC Implementation 1001 — 1500 IHMCL reserves the right to
km = 8 Marks contact the afore-
« Cumulative OFC Implementation 500 — 1000 km mentioned competent
= 5 Marks authority.
Only completed project or Project which has
achieved Go-Live and currently under O&M phase
shall be considered for evaluation.
C Approach & Methodology 20
c1 Approach & Methodology Assessment to be
based on Proposal
e Demonstrated level of understanding of the Submitted &
scope of work and other aspects of the project — Presentation made
15 Marks 20 by Bidder before
and the Tender
e Project implementation plan, Work Break Down Evaluation
Schedule, Manpower Deployment Plan, Strategy Committee.
for compliance to SLA defined — 5 marks
o Key Resources 10
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Sl # Technical Evaluation Criteria Maximum Supporting Doc.:ument
Marks required
D1 Project Director CV to be attached in the
Technical Proposal as per
Minimum requirement format provided in the RFP
a) Education: Full-Time MBA/MCA/M. Tech & B.
Tech/B.E. from a reputed institute
b) Total Experience: At least 15 years in IT/ITS
sector 5
Marks distribution:
e Experience more than 20 years — 5 marks
e Experience — from 15 years — 20 years — 3
marks
D2 .
Project Manager CV to be attached
in the Technical
Minimum requirement Proposal as per

a) Education: Full-Time MBA/MCA/M. Tech & B.
Tech/B.E. from a reputed institute

b) Total Experience: At least 10 years in IT/ITS
sector

Marks distribution:
Experience more than 15 years — 5 marks

Experience — from 10 years — 15 years — 3
marks

format provided in
RFP

a)

b)

Bidders, whose bids are responsive, based on minimum qualification criteria as in Pre-
Quialification Criteria and score (ST) at least 70 marks out of total 100 from the
technical evaluation criteria would be considered technically qualified and shall be
considered for Third Stage — Financial Bid Evaluation.

Evaluation Committee may, at its discretion, call for additional information from the
Bidder(s) through email/fax/telephone/meeting or any other mode of communication.
Such information has to be supplied within the set-out time frame as provided by
Evaluation Committee; otherwise, Evaluation Committee shall make its own
reasonable assumptions at the total risk and cost of the Bidders and the proposal is
liable to be rejected. Seeking clarifications cannot be treated as acceptance of the
proposal. For verification of information submitted by the Bidders, the committee may
visit the Bidder’s offices at its own cost. The Bidders shall provide all the necessary
documents, samples, and reference information as desired by the Committee. The
Bidders shall also assist the committee in obtaining relevant information from their
references.
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6.8.3.3. Third Stage: Financial Bid Evaluation

a) The Financial Bids of technically qualified Bidders will be opened on the prescribed

date on e-tender portal.

b) The Financial Bid Evaluation will be based on the Total Cost quoted by the Bidder in

6.8.4.

Before completing technical evaluation, IHMCL officials may visit the Highway Project/ Smart
City where the Bidder has claimed to have successfully implemented ATMS. In case of any
discrepancy/mismatch is found during the site visit/ remote access with respect to credentials
submitted in the bid, the bid is liable to be declared non-responsive. Also, IHMCL may invite
all responsive Bidders to make a detailed technical presentation to IHMCL. Schedule of
technical presentation shall be informed. Each responsive Bidder shall be allowed 15 minutes
to make a detailed technical presentation to the evaluation committee. The presentation
should be crisp and should precisely address following aspects concerning the Bidder:

the Financial Bid Form F-1

Site Visit and/or Technical Presentation to IHMCL

(a) Detailed methodology and technical work plan

(b) Broad system architecture and design

(c

) Technology Contractors which the Bidder proposes to incorporate in the solution
proposed to address the ToR requirements.

(d) Certification(s), Affiliation(s), Authorised Partner(s) of OEM/Other leading technology

providers/ System Integrators.

(e) Ratings if any, achieved by international/national agencies in the field of

IT/Communications/ Electronics / Networking

Note: Bidders are instructed to strictly adhere to the prescribed time limit for their
presentation.

6.8.5.

a)

Selection and award criteria:

IHMCL will award the Contract to the Bidder whose bid has been determined to be
responsive as per criteria defined in Clause 6.8.3.1. above and secured minimum
marks as defined in Clause 6.8.3.2. above, and who has offered the lowest price (L1).

In this RFP, the term “Lowest Bidder” shall mean the Bidder whose price is the lowest.

Generally, the Lowest Bidder shall be the Selected Bidder/ Successful Bidder (the
“Selected Bidder/ Successful Bidder”). The L-2 Bidder shall be kept in reserve and
may be invited to match the bid submitted by the Lowest Bidder, in case such Lowest
Bidder withdraws or is not selected for any reason. In the event that L-2 Bidder does
not match the bid of the Lowest Bidder, the Authority may, in its discretion, shall either
invite fresh bids from the remaining Bidders or annul the Bidding Process.

The Successful Bidder shall be intimated by IHMCL through Letter of Award (LOA).
Upon issue of LOA the Successful Bidder shall be required to furnish Letter of
Acceptance and Performance Security and other guarantees as prescribed in the
RFP document. IHMCL shall have the right to get the bank guarantees verified from
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the respective issuing bank. Upon receipt of verification, the Successful Bidder shall
be invited to sign the contract with IHMCL.The format of Contract Agreement is
prescribed in the RFP Document.

c) IHMCL reserves the right to reject any bid which is non-responsive and no request
for alteration, modification, substitution, or withdrawal shall be entertained by IHMCL
in respect of such bids.

ABNORMALLY LOW BID

Further, in case where the bid of the successful firm is less than 85% of the average of all
bids received, the successful bidder shall have to submit an Additional Performance
Security (APS) in the form of a Bank Guarantee for 5% (five percent) of the contract amount.
The other requirements of APS are same as those of Performance Security, IHMCL may
also require the Bidder to produce detailed price analysis for any or all items of the Bill of
Quantities, to demonstrate the internal consistency of the proposed System.

PERFORMANCE SECURITY

Upon issue of a Letter of Award (LOA) by IHMCL, the Successful Bidder shall be required to
furnish an unconditional and irrevocable Performance Security in the form of a Performance
Bank Guarantee (PBG) in the prescribed format within a period of 15 days. The PBG shall
be for an amount of 5% (five percent) of its Total Bid Value quoted in the financial bid and
should be in favour of “Indian Highways Management Company Limited”, New Delhi. The
Performance Security shall be valid for a period of Six (6) years. In case the contract is
extended, the Contractor shall extend the validity of PBG appropriately such that it remains
valid until one year beyond completion of the contract.

The PBG from following banks shall only be accepted:
a) State Bank of India or its subsidiaries.
b) Any Indian Nationalised Bank.

c) Any Scheduled Commercial Bank approved by RBI having a net worth of not
less than 500 Crores as per the latest Annual Report of the Bank. In the case of
a Foreign Bank (issued by the branch of India) the net worth in respect of the
Indian operations shall only be taken into account.

d) A Foreign Bank (issued by a branch outside India) with a counter guarantee from
SBI or its subsidiaries or any Indian Nationalised Bank.

Deleted

In case of abnormally low Bid, the additional performance security shall be required to be
submitted by the Successful Bidder as per clause 6.9, in addition to the 5% (five percent)
PBG, to ensure that it shall perform the contractual obligations to the satisfaction of IHMCL
despite such lower bid value and this additional performance security shall also be treated
as performance security for encashment/ forfeiture.
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MISCELLANEOUS

This RFP document also includes a format of the Contract Agreement to be executed with
the Successful Bidder for providing stipulated services to IHMCL. Bidders are advised to
study the RFP document along with its amendment/ addendum carefully. Submission of the
bid will be deemed to have been done after careful study and examination of ground realities
as well as all the instructions, eligibility norms, terms & conditions, requirements and
specifications available in the RFP document with full understanding of its implications. The
Bidder is expected to examine carefully all the instructions, conditions of Contract, forms for
submitting Technical and Financial Bids and scope of work in the RFP document before
submitting their Bids. Failure to comply with all the requirements of RFP document shall be
at the Bidder’s own risk. Bids, which are not substantially responsive to the requirements of
the RFP document, shall be declared non-responsive and shall not be considered for
evaluation.

No Bidder shall submit more than one bid against this RFP. If more than one bid is received
from the same Bidder, all such bids shall be summarily rejected.

IHMCL will be at liberty to keep the credentials of the Bidders submitted by them at bidding
stage, in public domain and the same may be uploaded by IHMCL on its web site. The
Bidders shall have no objection if IHMCL uploads/ hosts the information pertaining to their
credentials as well as of their key personnel.

The Bidding Process shall be governed by, and construed in accordance with, the laws of
India and courts at New Delhi shall have exclusive jurisdiction over all disputes arising under,
pursuant to and/or in connection with the Bidding Process.

Any dispute arising out of this procurement process shall be referred to Society for Affordable
Redressal of Disputes (SAROD). The decision of the SAROD in this regard shall be final and
binding on the parties.

IHMCL, in its sole discretion and without incurring any obligation or liability, reserves the
right, at any time, to;

i.  Suspend and/or cancel the Bidding Process and/or amend and/or supplement
theBidding Process or modify the dates or other terms and conditions relating
thereto;

ii. Consult with any Bidder in order to receive clarification or further information;

iii. Retain any information and/ or evidence submitted to IHMCL by, on behalf of,
and/ orin relation to any Bidder; and/or;

iv. Independently verify, disqualify, reject and/ or accept any and all
submissions orother information and/or evidence submitted by or on behalf of
any Bidder.

IHMCL is not bound to reply/ respond to any representation/ letter or request for Change in
Scope of work, eligibility criteria or any relaxation in respect of the tender conditions.

It shall be deemed that by submitting the Bid, the Bidder agrees and releases IHMCL, its
employees, agents and advisers, irrevocably, unconditionally, fully and finally from any and
all liability for claims, losses, damages, costs, expenses or liabilities in any way related to or
arising from the exercise of any rights and/or performance of any obligations hereunder,
pursuant hereto and/or in connection with the Bidding Process and waives, to the fullest
extent permitted by Applicable Law, any and all rights and/ or claims it may have in this
respect, whether actual or contingent, whether present or in future.
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6.11.9 Verification and Dis-qualification: IHMCL reserves the right to verify all statements,

information and documents submitted by the Bidder in response to this RFP and the Bidders
shall, when so required by IHMCL, make available all such information, evidence and
documents as may be necessary for such verification. Any such verification or lack of such
verification, by IHMCL shall not relieve the Bidders of its obligations or liabilities hereunder
nor will it affect any rights of IHMCL thereunder.

6.11.10 IHMCL reserves the right to reject any Bid and/ or declare it non-responsive, if:

6.12.

6.13.

6.14.

(i) Atanytime, a material misrepresentation is made or uncovered, or

(i) The Bidder does not provide, within the time specified by IHMCL, the
supplementalinformation sought by IHMCL for evaluation of the Bid.

Such misrepresentation/ improper response shall lead to the disqualification of the Bidder. If
such disqualification/ rejection occurs after the bids have been opened and the lowest Bidder
gets dis-qualified/ rejected, then IHMCL reserves the right to take any such measure as may
be deemed fit in the sole discretion of IHMCL including annulment of the Bidding Process.

Amendment to RFP Documents:

a) Any modification in the RFP document shall be made by IHMCL separately through
issueof an Addendum/ Amendment.

b) At any time prior to the bid due date, IHMCL, may, for any reason, whether at its own
initiative or in response to a clarification requested by a prospective Bidder, modify
the conditions specified in the RFP document by an amendment. Any amendment/
addendum thus issued shall be part of the RFP document and shall be communicated
by hosting the same on IHMCL’s web site only and should be taken into consideration
by theprospective Bidders while preparing their Bids.

c) In order to give prospective Bidders reasonable time to take the amendment into
accountin preparing their bid, IHMCL may, at its discretion, extend the bid due date.

d) The Bidder must read all the instructions in the RFP and abide by the same
accordingly.

INDEMNITY

The Bidder shall, subject to the provisions of the Contract, indemnify IHMCL for any direct
loss or damage caused on account of any act/ omission of the Bidder.

PROPRIETARY DATA

All documents and other information provided by IHMCL or submitted by a Bidder to IHMCL
shall remain or become the property of IHMCL. Bidders are to treat all information as strictly
confidential. IHMCL will not return any bid or any information related thereto. All information
collected, analysed, processed or in whatever manner provided by the Successful Bidder to
IHMCL in relation to the services shall be the property of IHMCL.

The Bidder shall not keep any copy of the data/ video with them without prior permission of
the IHMCL. The Bidder shall not use any data / video for any purpose other than that
permitted by IHMCL.

Adequate cyber security measures shall be taken to protect the entire system and data from
cyber-attacks and data theft.
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6.15. CORRUPT OR FRAUDULENT PRACTICES

IHMCL requires Bidder observe the highest standard of ethics during the procurement and
execution of the Contract. In pursuance of this policy IHMCL, defines, for the purposes of
this provision, the terms set forth below as follows:

a)

b)

“Corrupt Practice” means the offering, giving, receiving or soliciting of anything of
value to influence the action of a public official in the procurement process or in
Contract execution;

“Fraudulent Practice” means a misrepresentation of facts in order to influence a
procurement process or the execution of a Contract to the detriment of IHMCL, and
includes collusive practice among Bidders (prior to or after Bid submission) designed
to establish Bid prices at artificial non-competitive levels and to deprive IHMCL of the
benefits of free and open competition;

“Coercive Practice” means impairing or harming, or threatening to impair or harm,
directly or indirectly, any person or property to influence any person’sparticipation or
action in the Bidding Process;

“Undesirable Practice” means (i) Establishing contact with any person connected with
or employed or engaged by IHMCL with the objective of canvassing, lobbying or in
any manner influencing or attempting to influence the Bidding Process; or (ii)having
a Conflict of Interest; and

“Restrictive Practice” means forming a cartel or arriving at any understanding or
arrangement among Bidders with the objective of restricting or manipulating a fulland
fair competition in the Bidding Process.

will reject a bid if it determines that the Bidder has engaged in corrupt or fraudulent
orcoercive or undesirable or restrictive practices in competing for the Contract in
question;

will blacklist/ declare a Bidder ineligible, either indefinitely or for a stated period of
time, to be awarded any Contract by IHMCL if it at any time determines that the Bidder
has engaged in corrupt or fraudulent or coercive or undesirable or restrictive practices
in competing for, or in executing, a IHMCL Contract.

6.16. Integrity Pact:

Bidder shall comply with the provisions of the Office Memorandum No. 13030/09/2008- Vig.
Dated 28.01.2013 issued by NHAI (Copy enclosed) at Appendix-I.
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6.16.1. Appendix-I
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Oifice Memoranalum

Sub: Adoplion of Integrity Pact {IP) for WIIAL Projects-reg.

In suppression of OM Mo, NHAKCMCARAEM/ 20T -1 2 dated 13.08.2012 and
OM of NHAVCMOIEIEM2011-12 dated 14082012, it has been decided i
imp e Sl LLoden an Taegtity Pail s o pojects. The Integrity Pact f)
cnvisages an agreement between the prospective bidde 4 ne burers commilling the
personsolficials of both fhe parties, not te exercise any corrupt influence on any aspect
of the contract. The TP also envisages =mpanciment of Independent Exaernal Moaitors
(IEM). The IEM may review independently and objectively whether and to what extent
partics have complied with their obligations under the pact.

2% MILAL is going to appoint 1EM shortly for imple sent= fon of the 1P in NHAL
MoRT&H vide ils letter noo C-1307 % 82004Yig dated 18,11.2011 has approved
applicability ol adoption of 1P in NHAI works as mentioned below:

i Civil Work= shave Ra. 100,00 crore
(if) Services such as consullancy, cogincering cte. above Rs.5.00 crore

3 Tnv this connection, all the officers of MHAT are hereby requested 1o implement
and follow the concept of 1P and adopt the same in all fwture projects of NHAL us
serupulously in works included in paral above as per Model Apgreements
(copy enclosed} for each calegory. This Model Agreement would be provided
to the Widders a1 NIT/ Pre-hid /Technizal bid stage, whichever applicable, with
inglruction to submit the same aficr signing it Conlraclon’ concessionars / consultant
{bidder Wi e we reguired  to submit  this  duly signed agreement {signed
by the same signotory competent/auiharized to sign the relevant contract agreement)
along with their Technical Bid/lender Documents The representative authorized to
sign coniract agreement, on bohull of NHAL would sign the same while signing the
contract so that this may be made a part of the contract document and binding for bath
the parities signing the eonlracl,

4. It is clarificd that 1P should cover all phases ol the comract, i.c. from the stage
of Motice Inviting Tender (MI1) / pre-bid stage till thve conclusion of the contract, 1€,
the final payment or the duration pf warranty ¢ puwmates £ defect Hability | contession
period, whichever applicuble. The (8 would be, invarably, eited in the NIT. Fardber,
information refating 1o tender in profress and snder I"-u:{l.,-:u-.inn woubd need to be
shared with 1Er1 on monthly basis, .

ik ot

Page 41 of 150
IHNMCL



ioni i i nce ATMS projects
ign, Supply, Installation, Testing, Commissioning and Operation & Maintena
T for Desian, Supel in Zone-1 Delhi Region on EPC mode

s

¥, After implemnentation ol integrily Fact, NHAI has 1o send progressistatus in the
implementation of |p enabling CVC 1o include the same in their apnya] repod as
prescribed in the CVC eirpular no. 10/5/09 dated 18.05.2009 and subsequent circular
1o.31/08/10 dated 13.08.2010 (copies enclosed). Fusther, an internal pssessment ol the
impact of 1P shall by carried ou periodicaily by the CVO and reporled lo the CVO
lhrough their veport or special repon, wherover hecessary. [n view of this, statys of
implementation of IP would be reported by all divisions (o CVO oy monthly basis,

6. Alt the Divisions ®ngaged n purchase/procursmen shall ensure strict
compliance of ths,

This issucs with the Approval of Chairman, NHA]

Enet: {13 Mode! Agreement for calegory (i) works
(2) Model Agrecmeny for calegory (i) works
(3)CVC’s Cireular no. LOS/09 dr, 18.05.00
(4) CVC's Cireular no.3 MO8/10 .13 38,10 o
(B.N.Sahay}
General Manager {CMC;
To

Al PIUS/CMUS
. All RiDs

- All CGMs at HQ
- All GMs at HQ

. CYO, NI1A]

o T

R b Laa

Copy for infarmalion 1o

. PS8 (o Chaimman
2. All PS 1o Members
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6.16.2. INTEGRITY PACT FORMAT

(To be executed on plain paper and submitted along with Technical Bid. To be signed by the
Bidder and same signatory competent/ authorized to sign the relevant contract on behalf of
IHMCL)

RFP No.: IHMCL/ATMS/Zone-Delhi Region/2026/01, dated 20 May 2026

This Integrity Pact is made at_on this_day of 2025Between

Indian Highways Management Company Limited (IHMCL), incorporated under Companied
Act 1956, having its office at G-5 & 6, Sector — 10, Dwarka, New Delhi, hereinafter referred
to as “The Principal”, which expressionshall unless repugnant to the meaning or contract
thereof include its successors and permitted assigns.

And

, hereinafter referred to as “The Bidder/ ATMS Contractor/ Contractor” and which
expression shall unless repugnant to be meaning or context thereof include its successors
and permitted assigns.

Preamble

Whereas, the Principal intends to award, under laid down organizational procedures
contract/s for

..................................... The Principal values full Compliance with all relevant laws of the
land, rules of land, regulations, economic use of resources and of fairness/ transparency in
its relations with its Bidder(s)/ Contractor(s)/ Contractor(s).

And whereas to meet the purpose aforesaid, both the parties have agreed to enter into this
Integrity Pact (hereafter referred to as Integrity Pact) the terms and conditions of which shall
also be read as integral part and parcel of the Tender documents and contract between the
parties. Now, therefore, in consideration of mutual covenants stipulated in this pact, the
parties hereby agree as follows and this pact witnessed as under:

Article 1- Commitments of the Principal

The Principal commits itself to take all measures necessary to prevent corruption and to
observe the following principles:

No employee of the Principal, personally or through family members, will in connection with
the tender for or the execution of a contract, demand, take a promisefor or accept for self
or third person any material or immaterial benefit which the person is not legally entitled to.

The Principal will during the tender process treat all Bidder(s) with equity and reason. The
Principal will in particular before and during the tender process provide to all Bidder(s) the
same information and will not provide to any Bidder(s) confidential/ additional information
through which the Bidder(s) could obtain an advantage in relation to the tender process or
the contract execution.

The Principal will exclude all known prejudiced persons from the process, whose conduct in
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the past has been of biased nature.

If the Principal obtains information on the conduct of any of its employees which is a criminal
offence under the IPC/PC Act or any other Statutory Acts or if there be a substantive
suspicion in this regard, the Principal will inform the Chief Vigilance Officer and in addition
can initiate disciplinary actions as per its internal laid down Rules/ Regulations.

Article 2- Commitments of the Bidder(s)/ Contractor(s)/ Contractor(s)

The Bidder(s)/ Contractor(s)/ Contractor(s) commit himself to take all measures necessary
toprevent corruption. He commits himself to observe the following principles during his
participationin the tender process and during the contract execution.

The Bidder(s)/ Contractor(s)/ Contractor(s) will not, directly or through any other person or
firm, offer, promise or give to any of the Principal’s employees involved in the tender process
or the execution of the contract or to any third person any material orother benefit which
he/she is not legally entitled to, in order to obtain in exchange any advantage of any kind
whatsoever during the tender process or during the execution of the contract.

The Bidder(s)/ Contractor(s)/ Contractor(s) will not enter with other Bidders into any
undisclosed agreement or understanding, whether formal or informal. This applies in
particular to prices, specifications, certifications, subsidiary contracts, submission or non-
submission or bids or any other actions to restrict competitiveness or to introduce
cartelization in the Bidding Process.

The Bidder(s)/ Contractor(s)/ Contractor(s) will not commit any offence under the relevant
IPC/ PC Act and other Statutory Acts; further the Bidder(s)/ Contractor(s)/ Contractor(s) will
not use improperly, for purposes of completion or personal gain, or pass on to others, any
information or document provided by the Principal as part of the business relationship,
regarding plans, technical proposals and business details, including information contained
or transmitted electronically.

The Bidder(s)/ Contractor(s)/ Contractor(s) of foreign origin shall disclose the name and
address of the Agents/ representatives in India, if any. Similarly, the Bidder(s)/ Contractor(s)/
Contractor(s) of Indian Nationality shall furnish the name and address ofthe foreign principle,
if any.

The Bidder(s)/ Contractor(s)/ Contractor(s) will, when presenting his bid, disclose any and all
payments he has made, is committed to or intends to make to agents, brokers or any other
intermediaries in connection with the award of the contract. He shall also disclose the details
of services agreed upon for such payments.

The Bidder(s)/ Contractor(s)/ Contractor(s) will not instigate third persons to commit offences
outlined above or be an accessory to such offences.

The Bidder(s)/ Contractor(s)/ Contractor(s) will not bring any outside influence through any
Govt. bodies/ quarters directly or indirectly on the Bidding Process in furtherance of his bid.

Article 3- Disqualification from tender process and exclusion from future contracts

If the Bidder(s)/ Contractor(s)/ Contractor(s) before award or during execution has committed
a transgression through a violation of any provision of Article-2, above or in any other form
such as to put his reliability or credibility in question, the Principal is entitled to disqualify the
Bidder(s)/ Contractor(s)/ Contractor(s) from the tender process.
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If the Bidder(s)/ Contractor(s)/ Contractor(s) have committed a transgression through a
violation of Article-2 such as to put his reliability or credibility into question, the Principal shall
be entitled to exclude including blacklist and put on holiday the Bidder(s)/ Contractor(s)/
Contractor(s) for any future tender/ contract award process. The imposition and duration of
the exclusion will be determined by the severity of the transgression. The severity will be
determined by the Principal taking into consideration the full facts and circumstances of
each case particularly taking into account the number of transgressions, the position of the
transgressors within the company hierarchy of the Bidder(s)/ Contractor(s)/ Contractor(s)
and the amount of the damage. The exclusion will be imposed for a minimum of 1 year.

A transgression is considered to have occurred if the Principal after due consideration of the
available evidence concludes that “On the basis of facts available there are no material
doubts”.

The Bidder(s)/ Contractor(s)/ Contractor(s) with its free consent and without any influence
agrees and undertakes to respect and uphold the Principal’s absolute rights to resort to and
impose such exclusion and further accepts and undertakes not to challenge or question such
exclusion on any ground, including the lack of any hearing before the decision to resort to
such exclusion is taken. This undertaking is given freely and after obtaining independent
legal advice.

The decision of the Principal to the effect that a breach of the provisions of this Integrity Pact
has been committed by the Bidder/ Contractor/ Contractor shall be final and binding onthe
Bidder/ Contractor/ Contractor.

On concurrence of any sanctions/ disqualification etc. arising out from violation of integrity
pact the Bidder/ Contractor/ Contractor shall not be entitled for any compensation on this
account.

Subject to full satisfaction of the Principal, the exclusion of the Bidder/ Contractor/ Contractor
could be revoked by the Principal if the Bidder/ Contractor/ Contractor can prove that he has
restored/ recouped the damage caused by him and has installed a suitable corruption
prevention system in his organization.

Article 4- Compensation for Damages

If the Principal has disqualified the Bidder(s) from the tender process prior to the award
according to Article 3, the Principal shall be entitled to invoke the Bid Securing Declaration
apart from any other legal right that may have accrued to the Principal.

In addition to 1 above, the Principal shall be entitled to take recourse to the relevant
provisions of the contract related to Termination of Contract due to Contractor/ Contractor’s
Default. In such case, the Principal shall be entitled to forfeit the Performance Bank
Guarantee of the Contractor/ Contractor and/or demand and recover liquidated and all
damages as per the provisions of the Contract Agreement against Termination.

Article 5 - Previous Transgressions

The Bidder declares that no previous transgressions occurred in the last 3 years immediately
before signing of this Integrity Pact with any other Company in any country conforming to the
anti-corruption/ Transparency International (Tl) approach or with any other PublicSector
Enterprise/ Undertaking in India or any Government Department in India that could justify his
exclusion from the tender process.

If the Bidder makes incorrect statement on this subject, he can be disqualified from the tender
process or action for his exclusion can be taken as mentioned under Article-3 above for
transgressions of Article-2 and shall be liable for compensation for damages as per Article-4
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above.
Article 6 -Equal treatment of all Bidder(s)/Contractor(s)/Contractor(s)/ Subcontractor(s)

The Bidder(s)/ Contractor(s)/ Contractor(s) undertake(s) to demand from all sub-
contractor(s) a commitment in conformity with this Integrity Pact, and to submit it to the
Principal before contract signing.

The Principal will enter into agreements with identical conditions as this one with all Bidder(s)/
Contractor(s)/ Contractor(s) and Subcontractor(s).

The Principal will disqualify from the tender process all Bidders who do not sign this Pact
or violate its provisions.

Article 7 - Criminal charges against violating Bidder(s)/ Contractor(s)/ Contractor(s)/
Sub-contractor(s)

If the Principal obtains knowledge of conduct of a Bidder/ Contractor/ Contractor or
Subcontractor,or of an employee or a representative or an associate of a Bidder/ Contractor/
Contractor or Subcontractor, which constitutes corruption, or if the Principal has substantive
suspicion in this regard, the Principal will inform the same to the Chief Vigilance Officer.

Article 8 - Pact Duration

This Pact begins when both parties have legally signed it. It expires for the Contractor 12
months after Operation & Maintenance Period is over or 12 months after his last payment
under the contract whichever is later and for all other unsuccessful Bidders 6 months after
the Contract has been awarded.

If any claim is made/ lodged during this time, the same shall be binding and continue to be
valid despite the lapse of this pact as specified above, unless it is discharged/ determined by
Chairman & Managing Director of IHMCL.

Article 9 - Other Provisions

This Pact is subject to Indian Law Place of performance and jurisdiction is the Registered
Office of the Principal i.e. New Delhi.

Changes and supplements as well as termination notices need to be made in writing.

If the Bidder/ Contractor/ Contractor is a partnership or a consortium, this pact must be signed
by all partners or consortium members.

Should one or several provisions of this Agreement turn out to be invalid, the remainder of
this Agreement remains valid. In this case, the parties will strive to come to an agreement
to their original intentions.

Any disputes/ differences arising between the parties with regard to term of this Pact, any
action taken by the Principal in accordance with this Pact or any relation thereof shall not be
subject to any Arbitration.

The actions stipulated in this Integrity Pact are without prejudice to any other legal action that
may follow in accordance with the provisions of the extant law in force relating to any civil or
criminal proceedings.

In witness whereof the parties have signed and executed this Pact at the place and date
first donementioned in the presence of following witnesses:
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[For & On behalf of the (Principal)] [For & On behalf of the Bidder/ Contractor/
Concessionaire/ Consultant]
(Office Seal)

Place:_

Date: _

Witness 1:

(Name & Address)

Witness 2:
(Name & Address)
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6.17. Sub-Contracting

Sub-contracting shall not be permitted under this Contract, except for the following activities
and only with the prior written approval of IHMCL:
a. Optical Fiber Cable (OFC) works to be carried out exclusively by licensed IP-I
companies registered with the Department of Telecommunications (DoT);
b. Civil and interior works;
c. Day-to-day operations-related activities during the Operations & Maintenance (O&M)
phase;
d. Facility management services during the O&M phase.

Notwithstanding the above, the ATMS Contractor shall remain solely responsible for the due
performance of the Contract, including all work executed by its approved sub-contractors.
Any delay, deficiency, error, or non-compliance by a sub-contractor shall be deemed a
default by the ATMS Contractor.

Any sub-contracting or outsourcing undertaken without the prior written approval of IHMCL
shall constitute an unauthorized sub-contracting and shall be treated as a breach of the
Contract in accordance with Clause No. 1.2.29 (e).
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7. PART-lIl FORMAT FOR BID SUBMISSION
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7.1. Form T-1: Technical Bid Covering Letter

(To be prepared on letterhead of the Bidder, scanned & uploaded on E-tender portal)

To,

Chief Operating Officer

Indian Highways Management Company Limited
G 5&6, Sector-10, Dwarka,

New Delhi — 110075

Sub.: Request For Proposal (RFP) for Design, Supply, Installation, Testing, Commissioning and
Operation & Maintenance of Advanced Traffic Management System (ATMS) projects in Zone-1 (Delhi
Region) on EPC mode

Ref: RFP No.: IHMCL/ATMS/Zone-Delhi Region/2026/01, dated 20 May 2026

Dear Sir,

1. 1/We, the undersigned, have carefully examined the contents of the above referred RFP
document including amendments/ addendums (if any) thereof and we undertake to fully comply
and abide by the terms and conditions specified therein and hereby submit our Bid for the
aforesaid service. Our bid for the subject RFP is unconditional and unqualified.

2. 1/We offer to execute the work in accordance with the Scope of work and the Conditions of
Contract of this RFP both explicit and implied.

3. 1/We undertake that, in competing for (and, if the award is made to us), for executing the above
contract, we will strictly observe the laws against fraud and corruption in force in India namely
“Prevention of Corruption Act 1988".

4. 1/We understand that:

a. This bid, if found incomplete in any respect and/ or if found with conditional compliance
or not accompaniedwith the requisite Bid Securing Declaration, shall be summarily
rejected.

b. If at any time, any averments made or information furnished as part of this bid is
found incorrect, then the bidwill be rejected and the contract if awarded on the basis of
such information shall be cancelled.

IHMCL is not bound to accept any/ all Bid(s) it will receive.

Until a contract is executed, this bid together with RFP Document as well as
notification of Letter of Awardissued by IHMCL shall constitute a binding Contract
between us.

5. 1/We declare that:
a. l/we have no proceeding for insolvency/bankruptcy in NCLT / Court as on Bid Due Date

b. I/We have not been blacklisted/ declared ineligible by IHMCL or National Highways
Authority of India (NHAI) or Ministry of Road Transport & Highways, Government of
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India or any other agency as on Bid Due date. I/We also confirm that I/We have not
been declared as non- performing or debarred by IHMCL or NHAI or Ministry of Road
Transport & Highways, Government of India as on Bid Due Date.

c. |/We haven’t been blacklisted by a Central/ State Government Institution/ Public Sector
Undertaking/ Autonomous body and there has been no litigation with any Government
Department/ PSU/ Autonomous body on account of similar services as on Bid Due
Date.

d. I/We have not directly or indirectly or through an agent engaged or indulged in any
corrupt practice, fraudulent practice, coercive practice, undesirable practice or
restrictive practice, as defined in the Contract Agreement,in respect of any tender or
request for proposal issued by or any Contract entered into with IHMCL or any other
public sector enterprise or any government, Central or State; and I/We hereby certify
that we have taken steps toensure that in conformity with the provisions of the RFP
document, no person acting for us or on our behalf has engaged or will engage in any
corrupt practice, fraudulent practice, coercive practice, undesirable practice or
restrictive practice.

I/We undertake that we have deployed our own proprietary ATMS integrated software which is
integrated with the subsystems and the same is in operation since last one year from bid due
date. All IPR, source code etc. of the ATMS software are owned by the Sole Bidder / either
member of Consortium, Documentary evidence shall be submitted along with the bid
confirming the ownership and the operational period of more than one year. For operational
period confirmation, a certificate from authorized signatory of their client (IHMCL or any other
Govt. Authority) may be submitted with a brief write-up on their ATMS application with
screenshots of module like TMCS, VIDS, VSDS, VMS, etc.

I/'We have not directly or indirectly or through an agent engaged or indulged in any corrupt
practice, fraudulent practice, coercive practice, undesirable practice or restrictive practice, as
defined in the Contract Agreement, in respect of any

In the event of my / our bid being declared as successful bid, |/we agree to enter into a Contract

Agreement in accordance with the format of the Contract Agreement. I/We agree not to seek

any change in the aforesaid format of the Contract Agreement and agree to abide by the same.
I/We certify that:

a. |/We have not been convicted by a Court of Law or indicted or adverse orders passed
by a regulatory authority which could cast a doubt on our ability to undertake the subject
work or which relates to a grave offence that outrages the moral sense of the
community.

b. Neither the Bidder nor any of its Directors are the subject of criminal or civil proceedings
that could be expectedto adversely affect its business or its ability to bid in the present
tender.

c. No investigation by a regulatory authority is pending either against us or against our
CEO or any of our directors/ managers/ employees.

d. I/ We don’t have any conflict of interest in terms of Clause 4.3 of eligibility criteria
defined in this RFP document.

e. The information provided in this technical bid (including the attachments) as well as the
financial bid is true, accurate and complete to the best of my knowledge and belief.
Nothing has been omitted which renders such information misleading; and all
documents accompanying my/our bid are true copies of their respective originals. |/We

IHMCUL
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shall be liable for disqualification or termination of contract at any stage, if any
information/ declaration is found to be incorrect or false. I/We will intimate IHMCL
promptly in case of any change in the information submitted as part of this technical
bid.

f. 1/We offer the cost of the RFP document and bid Security in accordance with the RFP
document as per the details furnished below:

11.

12.

13.

Reference No. Date Amount (Rs.) Issuing Bank/Branch
Tender Fee
Bid Security
10. The documents in original accompanying the bid document have been submitted in a separate

envelope as envisaged in the RFP document and marked appropriately.

| am the Director / Authorized Signatory of the aforesaid company / firm and | am authorized to
sign this bid on behalf of the firm / company. | submit this bid after carefully reading all the
terms and conditions contained in the RFP document and its addendum/ amendment, if any,
and undertake to abide by the same. It is also certified that the bid is being submitted in the
prescribed formats without any addition / deviation / alteration and our bid is unconditional.

We hereby undertake that, in the event of award of the Contract, any foreign Consortium
member shall obtain and furnish valid Goods and Services Tax (GST) registration in India
within thirty (30) days from the date of signing of the Contract Agreement, in compliance with
applicable laws.

We hereby undertake that, in the event of award of the Contract, any foreign Consortium
member shall obtain Security Clearance from the Competent Authority in India within ninety
(90) days from the date of signing of the Contract Agreement, in compliance with applicable
laws.

We remain, Yours sincerely,

IHMCUL
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7.2. Form T-2: Brief Information about the Bidder(s)

(To be prepared on letterhead of the Bidder, scanned & uploaded on E-tender portal)

Sub.: Request For Proposal (RFP) for Design, Supply, Installation, Testing, Commissioning and
Operation & Maintenance of Advanced Traffic Management System (ATMS) projects in Zone-1 (Delhi
Region) on EPC mode

Ref: RFP No.: IHMCL/ATMS/Zone-Delhi Region/2026/01, dated 20 May 2026

1) Details of Lead Bidder:

2)

a)
b)

c)
d)

e)

Name of Bidder:
Year of establishment:

Constitution of the Bidder entity e.g. Government enterprise, private limited company,
limited company,proprietorship / partnership firm etc.

In case of a government enterprise, please indicate as to whether legally and financially
autonomous and operateunder commercial law.

Name(s) of Directors/ Proprietors/ Partners Yes/ No/ Not applicable

Details of Consortium Partner:

a)
b)

c)
d)

e)

Name of Bidder:
Year of establishment:

Constitution of the Bidder entity e.g. Government enterprise, private limited company,
limited company,proprietorship / partnership firm etc.

In case of a government enterprise, please indicate as to whether legally and financially
autonomous and operateunder commercial law.

Name(s) of Directors/ Proprietors/ Partners Yes/ No/ Not applicable

3) Address for correspondence with Telephone/ Fax numbers/ e-mail address:

(a) Complete postal address:

(b) Fixed telephone number

(c) Mobile telephone number

IHMCUL
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(d) E-mail address

4) Name & Address of the principal banker:
a) Bank A/c Number
b) Branch Address
c) IFSC /MICR Code:

4.Name of the Statutory Auditor/ Company Secretary/ Chartered Accountant certifying the
documents along withhis/ her Membership number, if applicable:

Name

Designation of the Authorized Signatory

Note: In case of JV/ Consortium, the aforesaid information shall be required for each member
of the JV/ Consortiumseparately.
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7.3. Form T-3: Power of Attorney

(To be executed on non-judicial Stamp Paper of appropriate denomination)

Know all men by these presents, We, .......ccccvveeviviiieiieeiieeeeeeneenn. (name of Company and address
of the registered

office) do hereby constitute, nominate, appoint and authorize Mr / Ms.  son/daughter/wife

Of e and presently residing at , who is presently employed with us
and holding the position of ................... as our true and lawful attorney (hereinafter referred to as
the“Authorized Signatory or Attorney”) to do in our name and on our behalf, all such acts, deeds
and things as are necessary or required in connection with or incidental to submission of our Bid
for selection as the Contractor for “Request For Proposal (RFP) for Design, Supply, Installation,
Testing, Commissioning and Operation & Maintenance of Advanced Traffic Management System
(ATMS) projects in Zone-1 (Delhi Region) on EPC mode” proposed by Indian Highways
Management Company Limited, including but not limited to signing and submission of all
applications, bid(s) and other documents and writings, and providing information/ responses to
IHMCL, representingus in all matters before IHMCL, signing and execution of all contracts and
undertakings consequent to acceptance ofour bid and generally dealing with IHMCL in all matters
in connection with or relating to or arising out of our Bid for the said Tender and/or upon award
thereof to us.

AND, we do hereby agree to ratify and confirm all acts, deeds and things lawfully done or caused
to be done byour said Authorised Signatory or Attorney pursuant to and in exercise of the powers
conferred by this Power of Attorney and that all acts, deeds and things done by our said Authorised
Representative/ Attorney in exercise of the powers hereby conferred shall and shall always be
deemed to have been done by us.

IN WITNESS WHEREOF WE, ......ceeeon.. THE ABOVE NAMED PRINCIPAL HAVE EXECUTED
THIS POWER OF ATTORNEY ONTHIS ......oevveenn. DAY OF |, 2026
FOr v,

(Signature, name, designation and address)

Witnesses:

1.

2.

Notarised

Accepted

(Signature, name, designation and address of the Attorney)
Notes:

e The mode of execution of the Power of Attorney should be in accordance with the
procedure, if any, laid down by the applicable law and the charter documents of the
executants(s) and when it is so required the same should be under common seal affixed

IHMCL
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in accordance with the required procedure. The Power of Attorney should be executed
on a non-judicial stamp paper of appropriate denomination and should be duly
notarised by a notary public.

Wherever required, the Bidder should submit for verification the extract of the charter
documents and other documents such as a resolution/power of attorney in favour of the
person executing this Power of Attorney for the delegation of power hereunder on behalf
of the Bidder.

For a Power of Attorney executed and issued overseas, the document will also have to be
legalised by the Indian Embassy and notarised in the jurisdiction where the Power of
Attorney is being issued. However, Bidders from countries that have signed the Hague
Legislation Convention 1961 need not get their Power of Attorney legalised by the Indian
Embassy if it carries a conforming Apostles certificate.

IHMCL
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Form T-4: Power of Attorney for Lead Member of JV/ Consortium

(To be executed on non-judicial Stamp Paper of appropriate denomination)

Whereas the Indian Highways Management Company Limited (“Authority”) has invited bids from
interested parties for Request For Proposal (RFP) for Design, Supply, Installation, Testing,
Commissioning and Operation & Maintenance of Advanced Traffic Management System (ATMS) projects
in Zone-1 (Delhi Region) on EPC mode(“the Project”).

Whereas, ........cooovviiiiny i and ... (collectively the “JV/ Consortium”) being
Members of the JV/ Consortlum are interested in bidding for the Project in accordance with the terms and
conditions of the Request for Proposal and other connected documents in respect of the Project, and

Whereas, it is necessary for the Members of the JV/ Consortium to designate one of them as the
Lead Member with all necessary power and authority to do for and on behalf of the JV/ Consortium, all
acts, deeds and things as may be necessary in connection with the JV/ Consortium’s bid for the Project
and its execution.

NOW THEREFORE KNOW ALL MEN BY THESE PRESENTS

We, M/s. ..o, having our registered officeat ...................... yMIs. , having our
registered office at ................... ,and M/s. ..o , having our registered office at ,

(hereinafter collectively referred to as the “Principals”) do hereby irrevocably designate, nominate,
constitute, appointand authorise M/s.................... , having its registered office at , being one of the
Members of the JV/Consortium, as the Lead Member and true and lawful attorney of the JV/ Consortium
(hereinafter referred to as the“Attorney”) and hereby irrevocably authorise the Attorney (with power to sub-
delegate) to conduct all business for andon behalf of the JV/ Consortium and any one of us during the
Bidding Process and, in the event the JV/ Consortium isawarded the Contract, during the execution of the
Project, and in this regard, to do on our behalf and on behalf of theJV/Consortium, all or any of such acts,
deeds or things as are necessary or required or incidental to the submission of itsbid for the Project, including
but not limited to signing and submission of all applications, bids and other documents andwritings, accept
the Letter of Award, participate in Bidders’ and other conferences, respond to queries, submit information/
documents, sign and execute contracts and undertakings consequent to acceptance of the bid of the
JV/Consortium and generally to represent the JV/Consortium in all its dealings with the Authority, and/ or
any otherGovernment Agency or any person, in all matters in connection with or relating to or arising out
of the JV’s/ Consortium’s bid for the Project and/ or upon award thereof till the Contract is entered into
with the Authority and Completed.

AND hereby agree to ratify and confirm and do hereby ratify and confirm all acts, deeds and things done
or causedto be done by our said Attorney pursuant to and in exercise of the powers conferred by this
Power of Attorney and that all acts, deeds and things done by our said Attorney in exercise of the powers
hereby conferred shall and shall always be deemed to have been done by us/ JV/Consortium.

IN WITNESS WHEREOF WE THE PRINCIPALS ABOVE NAMED HAVE EXECUTED THIS POWER
OF

ATTORNEYONTHIS ................. DAYOF ............... 20........
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(Signature, Name & Title)

Witnesses: 1.
2.
(Executants)
(To be executed by all the Members of the
Consortium)
Notes:

e The mode of execution of the Power of Attorney should be in accordance with the procedure,
if any, laid down by theapplicable law and the charter documents of the executant(s) and when
it is so required, the same should be under common seal affixed in accordance with the
required procedure. The Power of Attorney should be executed on a non-judicial stamp
paper of appropriate denomination and should be duly notarised by a notary public.

o Wherever required, the Bidder should submit for verification the extract of the charter
documents and documents such as a resolution/ power of attorney in favour of the person
executing this Power of Attorney for the delegation ofpower hereunder on behalf of the Bidder.

o For a Power of Attorney executed and issued overseas, the document will also have to be
legalised by the Indian Embassy and notarised in the jurisdiction where the Power of
Attorney is being issued. However, Bidders from countries that have signed the Hague
Legislation Convention 1961 need not get their Power of Attorney legalised by the Indian
Embassy if it carries a conforming Apostles certificate.
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Form T-5: Joint Bidding Agreement for JV/ Consortium

(A)

(B)

(C)

(To be executed on non-judicial Stamp Paper of appropriate denomination)

THIS JOINT BIDDING AGREEMENT is entered into on this the ............ day of 20...
AMONGST
{oiiin. Limited, and having its registered office at ............ } (hereinafter referred to

as the “First Part’which expression shall, unless repugnant to the context include its
successors and permitted assigns)

AND

{oiiin. Limited, having its registered office at ............ } and (hereinafter referred to as
the “Second Part”which expression shall, unless repugnant to the context include its
successors and permitted assigns)

The above mentioned parties of the FIRST, {SECOND PART are collectively referred to as
the “Parties” and each is individually referred to as a “Party”"WHEREAS,

THE INDIAN HIGHWAYS MANAGEMENT COMPANY LIMITED, incorporated under
Companies Act 1956, and having its principal offices at G-5 & 6, Sector 10, Dwarka, New
Delhi-110075 (hereinafter referred to as the “Authority” which expression shall, unless
repugnant to the context or meaning thereof, include its administrators, successors and
assigns) has invited bids (the Bids”) by its Request for Proposal No  ......... (the “RFP”)
for award of contract for “Request For Proposal (RFP) for Design, Supply, Installation, Testing,
Commissioning and Operation & Maintenance of Advanced Traffic Management System
(ATMS) projects in Zone-1 (Delhi Region) on EPC mode” (the “Project”).

The Parties are interested in jointly bidding for the Project as members of a JV/ Consortium
and in accordance withthe terms and conditions of the RFP document and other bid
documents in respect of the Project, and

It is a necessary condition under the RFP document that the members of the JV/ Consortium
shall enter into a JointBidding Agreement and furnish a copy thereof with the Bid.

NOW IT IS HEREBY AGREED as follows

1. Definitions and Interpretations

In this Agreement, the capitalized terms shall, unless the context otherwise requires, have
the meaning ascribedthereto under the RFP.
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Consortium

2.1 The Parties do hereby irrevocably constitute a JV/ consortium (the “JdV/
Consortium”) for the purposes of jointly participating in the Bidding Process for
the Project.

2.2  The Parties hereby undertake to participate in the Bidding Process only through
this JV/ Consortium and not individually and/ or through any other JV/Consortium
constituted for this Project, either directly or indirectly or through any of their
Associates.

3. Covenants

The Parties hereby undertake that in the event the Joint Venture is declared the Selected
Bidder and awarded the Project, it shall enter into an Contract Agreement with the Authority
for performing all its obligations as the Contractor in terms of the Contract Agreement for the
Project.

4. Role of the Parties

The Parties hereby undertake to perform the roles and responsibilities as described below:

Party of the First Part shall be the Lead member of the Consortium and shall have the power
of attorney from all Parties for conducting all business for and on behalf of the Consortium
during the Bidding Process and till the completion of Project as per Contract Agreement;

Party of the Second Part shall be {the Member of the Consortium;}

5. Joint and Several Liability

The Parties do hereby undertake to be jointly and severally responsible for all obligations and
liabilities relating to the Project and in accordance with the terms of the RFP and the Contract
Agreement, till such time as the completion ofthe Project is achieved under and in
accordance with the Contract Agreement.

6. Stakes in the JV/ Consortium

The Parties agree that the proportion of stakes among the Parties in the JV/ Consortium shall
be as follows:First Party:

Second Party:

7. Representation of the Parties
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Each Party represents to the other Parties as of the date of this Agreement that:

Such Party is duly organised, validly existing and in good standing under the laws of its
incorporation and has all requisite power and authority to enter into this Agreement;

The execution, delivery and performance by such Party of this Agreement has been authorised
by all necessary and appropriate corporate or governmental action and a copy of the extract
of the charter documents and boardresolution/ power of attorney in favour of the person
executing this Agreement for the delegation of power and authority to execute this Agreement
on behalf of the JV/ Consortium Member is annexed to this Agreement, and will not, to the
best of its knowledge:

0] require any consent or approval not already obtained;
(i) violate any Applicable Law presently in effect and having applicability to it;

(iii) violate the memorandum and articles of association, by-laws or other applicable
organisational documents thereof;

(iv) violate any clearance, permit, concession, grant, license or other governmental
authorisation, approval, judgement, order or decree or any mortgage agreement,
indenture or any other instrument to which such Party is a party or by which such
Party or any of its properties or assets are bound or that is otherwise applicable to
such Party; or

(v) create or impose any liens, mortgages, pledges, claims, security interests, charges or
Encumbrances or obligations to create a lien, charge, pledge, security interest,
encumbrances or mortgage in or on the property of such Party, except for
encumbrances that would not, individually or in the aggregate, have a material
adverse effect on the financial condition or prospects or business of such Party so as
to prevent such Party from fulfilling its obligations under this Agreement;

this Agreement is the legal and binding obligation of such Party, enforceable in accordance
with its terms againstit; and

there is no litigation pending or, to the best of such Party's knowledge, threatened to which it
or any of its Affiliates is a party that presently affects, or which would have a material adverse
effect on the financial condition or prospects or business of such Party in the fulfillment of its
obligations under this Agreement.

8. Termination

This Agreement shall be effective from the date hereof and shall continue in full force and
effect until completion ofthe Project is achieved under and in accordance with the Contract
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Agreement, in case the Project is awarded to the JV/ Consortium. However, in case during
the execution of the contract it substantiated that the JV/ Consortium is not actually qualified
for the Project and submitted false information, the Agreement will stand terminated and
damages as deemed fit by the Authority shall be levied on the contactors.

9. Miscellaneous

9.1 This Joint Bidding Agreement shall be governed by laws of India.

9.2 The Parties acknowledge and accept that this Agreement shall not be amended
by the Parties without the prior written consent of the Authority.

IN WITNESS WHEREOF THE PARTIES ABOVE NAMED HAVE EXECUTED AND
DELIVERED THISAGREEMENT AS OF THE DATE FIRST ABOVE WRITTEN.

SIGNED, SEALED AND SIGNED, SEALED AND
DELIVERED DELIVERED

For and on behalf

LEAD MEMBER by: SECOND PART

(Signature)

(Signature)(Name) (Name)

(Designation)
(Address)

(Designation)
(Address)

SIGNED, SEALED AND DELIVERED
For and on behalf of THIRD PART

(Signature) (Name) (Designation)
(Address)

In the presence of:
1.
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Notes:

The mode of the execution of the Joint Bidding Agreement should be in accordance with the
procedure, if any, laiddown by the Applicable Law and the charter documents of the
executant(s) and when it is so required, the same should be under common seal affixed in
accordance with the required procedure. The Joint Bidding Agreement should be
executed on a non-judicial stamp paper of appropriate denomination and should be
duly notarised by a notary public.

Joint Bidding Agreement should attach a copy of the extract of the charter documents and
documents such as resolution / power of attorney in favour of the person executing this
Agreement for the delegation of power and authority to execute this Agreement on behalf of
the Consortium Members.

For a Joint Bidding Agreement executed and issued overseas, the document will also have to
be legalised by the Indian Embassy and notarised in the jurisdiction where the Joint bidding
Agreement is being issued. However, Bidders from countries that have signed the Hague
Legislation Convention 1961 need not get their Joint Bidding Agreement legalised by the
Indian Embassy if it carries a conforming Apostles certificate.
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7.6.

Designation/ Title of the Authorized Signatory

Form T-6: Format of submission of Work Experience / Technical Strength of Bidder

Sub.: Request For Proposal (RFP) for Design, Supply, Installation, Testing, Commissioning and
Operation & Maintenance of Advanced Traffic Management System (ATMS) projects in Zone-1 (Delhi

Region) on EPC mode

Ref: RFP No.: IHMCL/ATMS/Zone-Delhi Region/2026/01, Dated 20 May 2026 on above subject.

Client Details

Client Name: ...............
Address: ...l

Contact Person: ...........

(official e-mail ID)

............... Contact No.

Contact E-mail ID.

Name of Work / Project*

Name of

Location:

Approximate Value of Work / Project (Rs.)

Start Date

Completion Date

Present Status

Length of Project
where ATMS
solution is
implemented (in
Km) OR, ICT
components, as
applicable

Application Users

Name of
Persons
Deployed (Key
Persons only)

Present Status of Project (as per the

Biddersmandate)

Detailed features of Project Executed:

Dated: ..... [ 12026
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Note: Bidder should submit relevant details of each projects in this format and should enclose:

i) Go-live / acceptance / completion Certificate issued by the customer; and

i) Work Order / Purchase order / Copy of contract / Letter of Award highlighting detailed scope of project
implemented withinthe last 5 financial years prior to the Bid due date as proof for the same.
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7.7. Form T-7 Undertaking for OEM

To,

Chief Operating Officer
Indian Highways Management Company Limited

G

5&6, Sector-10, Dwarka,

New Delhi — 110075

Subject: Request For Proposal (RFP) for Design, Supply, Installation, Testing, Commissioning and

Operation & Maintenance of Advanced Traffic Management System (ATMS) projects in Zone-
1 (Delhi Region) on EPC mode

Ref: RFP No.: IHMCL/ATMS/Zone-Delhi Region/2026/01 , dated 20 May 2026 on above subject.

4)

6)

7)

I/'we undertake the following:

That the OEM(s) for each product or technology quoted has been engaged in the business of that
product, solution or technology for a period of not less than three (3) years as on the date of release
of the RFP, and maintains its own service and support offices to ensure smooth after sales service
support on site.

That I/we fully comply with the Office Memorandum no. F. No. NH-35014/20/2020-H, Government
of India, Ministry of Road Transport & Highways dated 04.08.2020, regarding Department of
Expenditure (DoE), Ministry of Finance, Govt. of India O.M. No. 6/18/2019-PPD dated 23.07.2020,
vide which Rule 144 of the general Financial Rules 2017 entitled “Fundamental principles of public
buying’ has been amended by inserting sub-rule 144 (xi) in the General Financial Rules (GFRs),
2017 which states that:

“‘Any Bidder from a country which shares a land border with India will be eligible to bid in any
procurement whether of goods, services (including consultancy services and non-consultancy
services) or works (including turnkey projects) only if the Bidder is registered with the Competent
Authority.” This condition shall also be applicable on sub-contracting of any works / goods / services,
etc. The Bidder shall furnish the registration status of the sub-contractor/ supplier with Competent
Authority (for the items / goods proposed to be procured from any country which shares a land
border with India).

That the OEM(s) should not be rebranding & reselling products in India through importing/ trading
from a country that shares a Land Border with India.

That the source code of the Software and Firmware being supplied for all the relevant equipment
being supplied against this bid does not reside in any Country that shared a Land Border with India

That the OEM(s) for all active components will give a declaration that products or technology quoted
are neither end of- sale nor end-of-life as on the date of installation and commissioning and are not
end-of-support till the successful completion of O&M period of the project.

That the proposed OEM is not blacklisted by any State / Central Government Department or Central
/State PSUs as on bid submission date.

That each of the proposed OEM(s) has existing capability and infrastructure to provide 24x7x365
technical support in India.
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9) Adequate supporting documents pertaining to the above points, along with a summary compliance
table, should be submitted in the technical proposal (Form T-9) by the Bidder.

(Signature of the Power of Attorney Holder)

7.8. Form T-8 Format of Certificate in respect of Bidder’s Average Annual Turnover and Net
Worth

CERTIFICATE (To be given by a Statutory Auditor)

Sub.: Request For Proposal (RFP) for Design, Supply, Installation, Testing, Commissioning and
Operation & Maintenance of Advanced Traffic Management System (ATMS) projects in Zone-1 (Delhi
Region) on EPC mode

Ref: RFP No.: IHMCL/ATMS/Zone-Delhi Region/2026/01, dated 20 May 2026 on above subject

Certificate of Annual Turnover and Net Worth

It is certified that we have examined the audited books of accounts of M/s. (name
and address of the Bidder)___and the details of the annual turnover during the last three financial
years and net worth as on 31.03.2025 are as under:

a) Annual Turnover from Information Technology / Communication Technology / System
IntegrationBusiness

Amountin Rs. FY 2022-23, 2023-24, 2024-25

Financial Year Amount infigures
FY 2022-23 Al
FY 2023-24 A2
FY 2024-25 A3
Average Annual Turnover =(AT+A2+A3)13
B) Net Worth Amount in Rs.
As on Amount infigures Amount in words
31.03.2025
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The break-up of above mentioned Net worth is mentioned below:

Particulars Amount as on31.03.2025
S No. .
(Rs. in Crore)

1 Aggregate value of the paid-up share capital XXX
2 Add: all reserves created out of the profits XXX
3 Add:  securities premium account XXX
4 Less: aggregate value of the accumulated losses XXX
5 Less: deferred expenditure not written off XXX
6 Less: miscellaneous expenditure not written off XXX

NET WORTH (1+2+3-4-5-6) XXX

Note: The reserves created out of revaluation of assets, write back of depreciation and amalgamation
have been excludedin the aforesaid calculation.

(Signature of Statutory Auditor)Name:
Seal:

Place: .........

For (Name of Accounting Firm)

Name of Partner/Proprietor

Membership Number
Rubber Stamp
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7.9. Form T-9 Format for Submission of Detailed methodology and technical work plan
Supported with broad system architecture and design.

Sub.: Request For Proposal (RFP) for Design, Supply, Installation, Testing, Commissioning and

Operation & Maintenance of Advanced Traffic Management System (ATMS) projects in Zone-1 (Delhi
Region) on EPC mode

Ref: RFP No.: IHMCL/ATMS/Zone-Delhi Region/2026/01, dated 20 May 2026 on above subject.

NOTE:

i. Submission under this item is subject to evaluation under technical bid, while giving information, the
Bidders areadvised to strictly focus and address the topic/sub-topic as asked for in a structured
manner. Any superfluous submission shall be at Bidders’ risk.

ii. IHMCL/IHMCL’s Representative may seek clarification on any of the submission made by the Bidder

in form T-9. Any superfluous submission or inconsistent clarification with respect to site condition, is
liable to make the bid non-responsive.

Dated: ..... /.....12025
i.  System design document for field systems with a List of items with quantity of equipment:

ii. Command & Control Center Hardware design document with a list of items with quantity, architecture &
components
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iii.  Methodology of implementation:

iv.  Equipment Delivery Schedule and Time schedule to complete the entire work supported with Bar Chart,
including the civil works for ATMS:

v. Make, model, specs, and Brochure of all major components (hardware & software)*:
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vi.  Any other aspects the Bidder may wish to add:

*Any equipment/hardware not conforming to OEM criteria given in RFP shall make the bid liable to be
rejected.
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7.10. Form T-10 PROFORMA FOR SUBMITTING WRITTEN QUERIES

(To be submitted in excel/editable format only at the given email address®)

To,

Chief Operating Officer

Indian Highways Management Company Limited
G 5&6, Sector-10, Dwarka,

New Delhi — 110075

Sub.:Request For Proposal (RFP) for Design, Supply, Installation, Testing, Commissioning
and Operation & Maintenance of Advanced Traffic Management System (ATMS) projects
in Zone-1 (Delhi Region) on EPC mode

Ref: RFP No.: IHMCL/ATMS/Zone-Delhi Region/2026/01 dated 20 May 2026 on above
subject.

Dated: ..... /.....12025

Name of Company: ,Name of Person
Contact No.__,
Email Id:
s Page no. of | Clause | RFP Statement | Query Remarks
r.
No. RFP

Note: To be submitted in editable MS excel format only.

5 Email id — tenders@ihmcl.com
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7.11. Form T-11 Bank Guarantee for Bid Security
(Refer Clauses 3.3 of Part-I of Instructions to Bidders)

B.G.No. Dated:

1.

In consideration of you, ****, having its office at **** (hereinafter referred to as the
“Authority”, which expression shall, unless it be repugnant to the subject or context
thereof, include its successors and assigns), having agreed to receive the BID of
............... and having its registered office at (and acting on behalf of its JV)
(hereinafter referred to as the “Bidder”, which expression shall, unless it be repugnant
to the subject or context thereof, include its/their executors, administrators,
successors, and assigns), for Request For Proposal (RFP) for Design, Supply,
Installation, Testing, Commissioning and Operation & Maintenance of Advanced
Traffic Management System (ATMS) projects in Zone-1 (Delhi Region) on EPC
mode(hereinafter referred to as “the Project”) pursuant to the RFP Document dated
............... issued in respect of the Project and other related documents, including
without limitation the draft contract Agreement (hereinafter collectively referred to as
“Bidding Documents”), we (Name of the Bank) having our registered office at
............... and one of its branches at .......................... (hereinafter referred to as
the “Bank”), at the request of the Bidder, do hereby, in terms of Clause 3.3 read with
Clause 3.4 of the RFP Document, irrevocably, unconditionally, and without
reservation guarantee the due and faithful fulfilment and compliance of the terms and
conditions of the Bidding Documents (including the RFP Document) by the said
Bidder and unconditionally and irrevocably undertake to pay forthwith to the Authority
an amount of Rs. ****(Rupees ***** only) (hereinafter referred to as the “Guarantee”)
as our primary obligation without any demur, reservation, recourse, contest, or
protest and without reference to the Bidder if the Bidder shall fail to fulfil or comply
with all or any of the terms and conditions contained in the said Bidding Documents.

Any such written demand made by the Authority stating that the Bidder is in default
of the due and faithful fulflment and compliance with the terms and conditions
contained in the Bidding Documents shall be final, conclusive, and binding on the
Bank.

We, the Bank, do hereby unconditionally undertake to pay the amounts due and
payable under this Guarantee without any demur, reservation, recourse, contest, or
protest and without any reference to the Bidder or any other person and irrespective
of whether the claim of the Authority is disputed by the Bidder or not, merely on the
first demand from the Authority stating that the amount claimed is due to the Authority
by reason of the failure of the Bidder to fulfil and comply with the terms and conditions
contained in the Bidding Documents, including failure of the said Bidder to keep its
BID open during the BID validity period set forth in the said Bidding Documents for
any reason whatsoever. Any such demand made on the Bank shall be conclusive as
regards the amount due and payable by the Bank under this Guarantee. However,
our liability under this Guarantee shall be restricted to an amount not exceeding Rs.
*kk *k (Rupees *kk k% only)

This Guarantee shall be irrevocable and remain in full force for a period of 180 (one
hundred and eighty) days from the BID Due Date inclusive of a claim period of 60
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(sixty) days or for such extended period as may be mutually agreed between the
Authority and the Bidder, and agreed to by the Bank, and shall continue to be
enforceable till all amounts under this Guarantee have been paid.

We, the Bank, further agree that the Authority shall be the sole judge to decide as to
whether the Bidder is in default of due and faithful fulfilment and compliance with the
terms and conditions contained in the Bidding Documents, including, inter alia, the
failure of the Bidder to keep its BID open during the BID validity period set forth in the
said Bidding Documents, and the decision of the Authority that the Bidder is in default
as aforesaid shall be final and binding on us, notwithstanding any differences
between the Authority and the Bidder or any dispute pending before any Court,
Tribunal, Arbitrator, or any other Authority.

The Guarantee shall not be affected by any change in the constitution or winding up
of the Bidder or the Bank or any absorption, merger, or amalgamation of the Bidder
or the Bank with any other person.

In order to give full effect to this Guarantee, the Authority shall be entitled to treat the
Bank as the principal debtor. The Authority shall have the fullest liberty, without
affecting in any way the liability of the Bank under this Guarantee, from time to time
to vary any of the terms and conditions contained in the said Bidding Documents or
to extend the time for the submission of the BIDs or the BID validity period or the
period for conveying acceptance of the Letter of Award by the Bidder or the period
for fulfilment and compliance with all or any of the terms and conditions contained in
the said Bidding Documents by the said Bidder or to postpone for any time and from
time to time any of the powers exercisable by it against the said Bidder and either to
enforce or forbear from enforcing any of the terms and conditions contained in the
said Bidding Documents or the securities available to the Authority, and the Bank
shall not be released from its liability under these presents by any exercise by the
Authority of the liberty with reference to the matters aforesaid or by reason of time
being given to the said Bidder or any other forbearance, act or omission on the part
of the Authority or any indulgence by the Authority to the said Bidder or by any change
in the constitution of the Authority or its absorption, merger, or amalgamation with
any other person or any other matter or thing whatsoever which under the law relating
to sureties would but for this provision have the effect of releasing the Bank from its
such liability.

Any notice by way of request, demand, or otherwise hereunder shall be sufficiently
given or made if addressed to the Bank and sent by courier or by registered mail to
the Bank at the address set forth herein.

We undertake to make the payment on receipt of your notice of claim on us
addressed to [name of Bank along with branch address] and delivered at our above
branch, which shall be deemed to have been duly authorized to receive the said
notice of claim.

It shall not be necessary for the Authority to proceed against the said Bidder before
proceeding against the Bank, and the guarantee herein contained shall be
enforceable against the Bank, notwithstanding any other security which the Authority
may have obtained from the said Bidder or any other person and which shall, at the
time when proceedings are taken against the Bank hereunder, be outstanding or
unrealized.

We, the Bank, further undertake not to revoke this Guarantee during its currency
except with the previous express consent of the Authority in writing.
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The Bank declares that it has power to issue this Guarantee and discharge the
obligations contemplated herein; the undersigned is duly authorized and has full
power to execute this Guarantee for and on behalf of the Bank.

For the avoidance of doubt, the Bank’s liability under this Guarantee shall be
restricted to Rs. *** crore (Rupees ***** crore only). The Bank shall be liable to pay
the said amount or any part thereof only if the Authority serves a written claim on the
Bank in accordance with paragraph 9 hereof, or before [*** (indicated date falling 180
days after the BID Due Date)].

. This guarantee shall also be operatable at our ....... Branch, New Delhi from whom,

confirmation regarding the issue of this guarantee or extension / renewal thereof shall
be made available on demand. In the contingency of this guarantee being invoked
and payment thereunder claimed, the said branch shall accept such invocation letter
and make payment of amounts so demanded under the said invocation.

. The guarantor/bank hereby confirms that it is on the SFMS (Structural Finance

Messaging System) platform & shall invariably send an advice of this Bank
Guarantee to the designated bank of [Ministry/I[HMCL/NHIDCL/State PWD/BRO],
details of which is as under:

S.No. Particulars Details
1 Name of Beneficiary quign Highways Management Company
Limited
Name of Bank Canara Bank
Account No. 8598201006217
IFSC CNRB0008598

Signed and Delivered by Bank

By the hand of Mr. /IMs..........cccoveinnnnin. its and authorised official.

(Signature of the Authorised Signatory)

(Official-Seal
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7.12. Form T-12 Format of Bank Guarantee for Performance

Security/Additional Performance Security
(See Clauses 6.10 of Part-I: Instructions to Bidders)

To,

Chief Operating Officer

Indian Highways Management Company Limited
G 5&6, Sector-10, Dwarka,

New Delhi — 110075

WHEREAS:

___[name and address of contractor] (hereinafter called the “Contractor") and Indian
Highways Management Company Limited, G-5 & 6, Sector 10, Dwarka, New Delhi -
110075, (hereinafter called the “Authority”) have entered into an agreement
(hereinafter called the “Agreement”) for “Request For Proposal (RFP) for Design, Supply,
Installation, Testing, Commissioning and Operation & Maintenance of Advanced Traffic
Management System (ATMS) projects in Zone-1 (Delhi Region) on EPC mode “ subject to and
in accordance with the provisions of the Agreement

The Agreement requires the Contractor to furnish a Performance Security for due and
faithful performance of its obligations, under and in accordance with the Agreement,
during the {Construction Period/ Defects Liability Period and Maintenance Period} (as
defined in the Agreement) in a sum of Rs..... cr. (Rupees ................ crore) (the
“Guarantee Amount”).

We, .o throughourbranchat...................... (the “Bank”) have agreed
to furnish this bank guarantee (hereinafter called the “Guarantee”) by way of
Performance Security.

NOW, THEREFORE, the Bank hereby, unconditionally and irrevocably, guarantees
and affirms as follows:

The Bank hereby unconditionally and irrevocably guarantees the due and faithful
performance of the Contractor’s obligations during the {Construction Period/ Defects
Liability Period and Maintenance Period} under and in accordance with the
Agreement, and agrees and undertakes to pay to the Authority, upon its mere first
written demand, and without any demur, reservation, recourse, contest or protest,
and without any reference to the Contractor, such sum or sums up to an aggregate
sum of the Guarantee Amount as the Authority shall claim, without the Authority
being required to prove or to show grounds or reasons for its demand and/or for the
sum specified therein.

A letter from the Authority, under the hand of an officer not below the rank of General
Manager in the Indian Highways Management Company Limited, that the Contractor
has committed default in the due and faithful performance of all or any of its
obligations under and in accordance with the Agreement shall be conclusive, final
and binding on the Bank. The Bank further agrees that the Authority shall be the
sole judge as to whether the Contractor is in default in due and faithful performance
of its obligations during and under the Agreement and its decision that the Contractor
is in default shall be final and binding on the Bank, notwithstanding any differences
between the Authority and the Contractor, or any dispute between them pending
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before any court, tribunal, arbitrators or any other authority or body, or by the
discharge of the Contractor for any reason whatsoever.

In order to give effect to this Guarantee, the Authority shall be entitled to act as if the
Bank were the principal debtor and any change in the constitution of the Contractor
and/or the Bank, whether by their absorption with any other body or corporation or
otherwise, shall not in any way or manner affect the liability or obligation of the Bank
under this Guarantee.

It shall not be necessary, and the Bank hereby waives any necessity, for the
Authority to proceed against the Contractor before presenting to the Bank its
demand under this Guarantee.

The Authority shall have the liberty, without affecting in any manner the liability of
the Bank under this Guarantee, to vary at any time, the terms and conditions of the
Agreement or to extend the time or period for the compliance with, fulfillment and/ or
performance of all or any of the obligations of the Contractor contained in the
Agreement or to postpone for any time, and from time to time, any of the rights and
powers exercisable by the Authority against the Contractor, and either to enforce or
forbear from enforcing any of the terms and conditions contained in the Agreement
and/or the securities available to the Authority, and the Bank shall not be released
from its liability and obligation under these presents by any exercise by the Authority
of the liberty with reference to the matters aforesaid or by reason of time being given
tothe Contractor or any other forbearance, indulgence, act or omission on the part
of the Authority or of any other matter or thing whatsoever which under any law
relating to sureties and guarantors would but for this provision have the effect of
releasing the Bank from its liability and obligation under this Guarantee and the Bank
hereby waives all of its rights under any such law.

This Guarantee is in addition to and not in substitution of any other guarantee or
security now or which may hereafter be held by the Authority in respect of or relating
to the Agreement or for the fulfillment, compliance and/or performance of all or any
of the obligations of the Contractor under the Agreement.

Notwithstanding anything contained hereinbefore, the liability of the Bank under this
Guarantee is restricted to the Guarantee Amount and this Guarantee will remain in
force for the period specified in paragraph 8 below and unless a demand or claim
in writing is made by the Authority on the Bank under this Guarantee all rights of the
Authority under this Guarantee shall be forfeited and the Bank shall be relieved from
its liabilities hereunder.

The Guarantee shall cease to be in force and effect on ****$, Unless a demand or
claim under this Guarantee is made in writing before expiry of the Guarantee, the
Bank shall be discharged from its liabilities hereunder.

The Bank undertakes not to revoke this Guarantee during its currency, except with
the previous express consent of the Authority in writing, and declares and warrants
that it has the power to issue this Guarantee and the undersigned has full powers to
do so on behalf of the Bank.

Any notice by way of request, demand or otherwise hereunder may be sent by post

$ Insert date being 2 (two) years from the date of issuance of this Guarantee (in accordance with
Clause 7.2 of the Agreement).
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addressed to the Bank at its above referred branch, which shall be deemed to have
been duly authorised to receive such notice and to effect payment thereof forthwith,
and if sent by post it shall be deemed to have been given at the time when it ought
to have been delivered in due course of post and in proving such notice, when given
by post, it shall be sufficient to prove that the envelope containing the notice was
posted and a certificate signed by an officer of the Authority that the envelope was so
posted shall be conclusive.

This Guarantee shall come into force with immediate effect and shall remain in force
and effect for up to the date specified in paragraph 8 above or until it is released
earlier by the Authority pursuant to the provisions of the Agreement.

This guarantee shall also be operatable at our...... .............. Branch at New
Delhi, from whom, confirmation regarding the issue of this guarantee or extension /
renewal thereof shall be made available on demand. In the contingency of this
guarantee being invoked and payment thereunder claimed, the said branch shall
accept such invocation letter and make payment of amounts so demanded under
the said invocation.

The guarantor/bank hereby confirms that it is on the SFMS (Structural Finance
Messaging System) platform & shall invariably send an advice of this Bank
Guarantee to the designated bank of IHMCL, details of which is as under:

s Particulars Details
No.
1 Name of Beneficiary Indian Highways Management Company
Limited
5 Name of Bank Canara Bank
Account No. 8598201006217
IFSC Code CNRB0008598
Signed and sealed this .......... day of ........... , 20......... at .......... SIGNED,

SEALED AND DELIVERED

For and on behalf of the Bank by: (Signature)
(Name)

(Designation)

(Code Number)

(Address)

NOTES:

The bank guarantee should contain the name, designation and code number of the
officer(s) signing the guarantee.

The address, telephone number and other details of the head office of the Bank as well
as of issuing branch should be mentioned on the covering letter of issuing branch.
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7.13. Form T-13 - Bidder Response Format for Technical
Requirements

Bidders are required to provide comprehensive responses against each of the listed
technical requirements. The response must clearly describe the proposed technical
solution, relevant past deployment experience, and commitments for pre-
production/sandbox demonstrations. All responses should be submitted in the prescribed
format provided below, along with necessary supporting documents, references, or
certificates. Incomplete or vague responses may lead to disqualification during technical

evaluation.

Pre-Production /

Details of Proposed Technical Solution

S. Technical Requirement/ Sandbox ) )
No. Parameter ) — To be submitted by Bidder*
Commitment
1 Field Devices Commit to live feed
* Al-based incident simulation, firmware
detection update test, and
* IP65+ rating protocol handshake
* OTA updates demo
* ONVIF/NTCIP compliance
2 Edge Processing Commit to failover
* Real-time failover simulation, protocol
* Legacy protocol support emulation, and
* Local inference inference test with
sample footage
3 Networking Commit to link
« SDN routing switchover test (<1s),
* Fast switchover SDN controller demo,
* PoE-to-CCC and corridor-level
* MPLS/OTN backbone routing simulation
4 Middleware Commit to event
« Kafka/MQTT stream simulation,
- ESB ESB orchestration,
* Elastic clusters and observability
* API observability dashboard
walkthrough
5 Core Applications Commit to retraining
* Microservices workflow demo, bias
* FASTag/VAHAN APIs audit report, and
* ML retraining predictive traffic
* Predictive Al simulation
6 Command & Control Commit to CCC

Centers (CCCs)
* Observability dashboards
* Splunk integration

mock-up, Splunk
trace ingestion, and
ticketing workflow
simulation
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* Anomaly detection
* Auto ticketing

Security & Access

Commit to access

! * Role-based access control test, SIEM
* SOC/SIEM alert simulation, and
* CERT-In readiness audit log generation
* ISO/DPDP compliance
8 O&M Tools Commit to script
* Health scripts execution logs,
* Remote diagnostics remote access demo,
* SLA dashboards and fault recovery
* Fault recovery workflows simulation
9 Hybrid Cloud & Scalability Commit to scale-out
* Cloud strategy test, corridor-wise
* Elastic scale-out deployment
* Corridor-wise rollout simulation, and cloud
resource provisioning
10 Interoperability Commit to protocol
* API-first design handshake test, API
* NTCIP/REST/MQTT call simulation, and
* Multi-vendor integration multi-vendor sandbox
demo
11 Compliance & Certification Commit to mock audit

*1SO

+ STQC

* CERT-In

* DPDP audit logs

log generation and
compliance
dashboard
walkthrough

*The Bidder may submit a technical writeup separately, as required.
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7.14. Form T-14 - Bid Securing Declaration Form

(To be submitted by Bidder on the Letter head)
Date:

Ref: RFP No.: IHMCL/ATMS/Zone-Delhi Region/2026/01, dated 20 May 2026

To,

Chief Operating Officer

Indian Highways Management Company Limited
G 5&6, Sector-10, Dwarka,

New Delhi — 110075

I/We. The undersigned, declare that:

I/We understand that, according to your conditions, bids must be supported by a Bid
Securing Declaration.

I/We accept that I/We may be disqualified from bidding for any contract with you for a period
of one year from the date of notification if | am /We are in a breach of any obligation under
the bid conditions, because I/We

a) have withdrawn/modified/amended, impairs or derogates from the tender, my/our Bid
during the period of bid validity specified in the form of Bid; or

b) having been notified of the acceptance of our Bid by the purchaser during the period of
bid validity

i. fail or reuse to execute the contract, if required, or

ii. fail or refuse to furnish the Performance Security, in accordance with the
Instructions to Bidders.

¢) I/We understand this Bid Securing Declaration shall cease to be valid if | am/we are not
the successful Bidder, upon the earlier of

i. the receipt of your notification of the name of the successful Bidder; or

ii. thirty days after the expiration of the validity of my/our Bid.

Signed: p(insert signature of person whose name and capacity are shown) in
the capacity of (insert legal capacity of person signing the Bid Securing Declaration)
Name: (insert complete name of person signing he Bid Securing Declaration)

Duly authorized to sign the bid for an on behalf of (insert complete name of Bidder)

Dated on day of (insert date of signing)
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7.15. Form T-15 - Undertaking for Compliance

Subject: Request For Proposal (RFP) for Design, Supply, Installation, Testing,
Commissioning and Operation & Maintenance of Advanced Traffic Management System
(ATMS) projects in Zone-1 (Delhi Region) on EPC mode - Undertaking for Compliance

Name ofthe Bidder: ..o,

Equipment Name OEM Name* Proposed by
S. No. :
Bidder

CCTV PTZ (TMCS) Cameras

Video Camera (Overview and Sideview)

ANPR Camera

* The Bidder shall mention name of all the OEM(s) being proposed for the concerned
equipment.

We undertake that the minimum specifications of the equipment mentioned in the
RFP shall be provided by the above OEM(s) proposed by us in our ATMS solution
to meet the functional requirements mentioned in the RFP.

Bidder Name: ..............ooontt.

Name of Person Holding Power of Attorney: ........................
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7.16 Form T-16 - Certificate regarding Compliance with Restrictions
under Rule 144 (xi) of the General Financial Rules (GFRs)

(To be on the letter head of the Bidder/ Each Member of the Consortium)

To,

Chief Operating Officer

Indian Highways Management Company Limited
G 5&6, Sector-10, Dwarka,

New Delhi — 110075

Sub: Request For Proposal (RFP) for Design, Supply, Installation, Testing, Commissioning and
Operation & Maintenance of Advanced Traffic Management System (ATMS) projects in Zone-1
(Delhi Region) on EPC mode

Dear Sir,

With reference to your RFP document dated *** **%_ |/we, having examined the Bidding
Documents and understood their contents, hereby undertake and confirm as follows:

I/We have read the clause regarding restrictions on procurement from a bidder of a
country which shares a land border with India and on sub-contracting to contractors from
such countries;

| certify that this Bidder is not from such a country or, if from such a country, has been
registered with the Competent Authority as defined in Public Procurement Order no.
F.no.6/18/2019- PPD dated 23rd July 2020 and will not sub-contract any work to a
contractor from such countries unless such contractor is registered with the Competent
Authority.

| hereby certify that this bidder fulfils all requirements in this regard and is eligible to be

considered.
Yours faithfully,
Date:
(Signature of the Authorised signatory)
Place:

(Name and designation of the of the Authorised signatory)

Name and seal of Bidder/Each Member of the Consortium
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Notes:
{Where applicable, evidence of valid registration by the Competent Authority shall be

attached}.

In case the above certification is found to be false, this would be a ground for immediate rejection
of Bid/termination and further legal action in accordance with law.
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7.17 Form T-17: Curriculum Vitae (CV) Format

CONSULTANTS SHALL PREPARE THEIR SUBMISSION AS PER GUIDANCE
HEREUNDER FOR THE CV OF EACH PROPOSED RESOURCE AS REQUIRED UNDER

CLAUSE 6.8.3.2

CURRICULUM VITAE (CV)

Position Title and No.

{e.g., Project Director}

Name of Expert:

{Insert full name}

Date of Birth: {day/month/year}
Country of

Citizenship/Residence

Total Years of

Experience:

(Relevant to the

Proposed

Profile/Expertise)

Education: {List college/university or other specialized education, giving names of educational
institutions, dates attended, degree(s)/diploma(s) obtained with their supporting copies}

Employment record relevant to the assignment: {Starting with present position, list in
reverse order. Please provide dates, name of employing organization, titles of positions held,
types of activities performed and location of the assignment, and contact information of previous
clients and employing organization(s) who can be contacted for references. Past employment
that is not relevant to the assignment does not need to be included.}

Period Employing organization Country Summary of
and your title/position. activities
Contact information for performed
references relevant to
the
Assignment
[e.q., [e.g., Ministry of ...... ,
May advisor/consultant to...
2005-
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present] For references:
Tel............ /e-mail...... ; Mr.
Hbbbbb, deputy minister]
Membership in Professional Associations and Publications:

Language Skills (indicate only languages in which you can work):

Adequacy for the Assignment:

Key Activities
performed
Si Domain
4 Project Details as required in the RFP
Detailed Tasks
Assigned
1 Name of Project:
Client Name:
Year of Assignment:
2 Name of Project:
Client Name:
Year of Assignment:
3 Name of Project:

Client Name:

Year of Assignment:

IHMCL
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Expert contact information: (e-mail ...................... , phone............... )

Certification:

I, the undersigned, certify that to the best of my knowledge and belief, this CV correctly
describes myself, my qualifications, and my experience, and | am available to undertake the
assignment in case of an award. | understand that any misstatement or misrepresentation
described herein may lead to my disqualification or dismissal by the Client.

{day/month/year}
Name Signature
Date
{day/month/year}
Name of authorized Signature

Date
Representative of the Consultant

(the same who signs the Proposal)
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7.18 Form T-18: Format for Self-Evaluation of Technical Score

SI. # eyl Marks provided by Supporting Documents in
Technical Evaluation Criteria bidder in Self | Technical Bid as per

Marks | £\ oluation RFP Clause 6.8.3.2

A. Bidder Profile 20

A1 Average Annual Turnover
Average annual turnover of the
Sole Bidder or any Member(s) of
the Consortium individually or
combined, in case of Consortium,
during last three consecutive
financial years, i.e. FY 2022-23,
2023-24, 2024-25

Marks shall be allotted as given
below:

¢ Average annual turnover >Rs.
300 Crore = 10 marks

e Average annual turnover >= Rs.
200 Crore and up to Rs. 300
Crore =5 marks

e Average annual turnover < Rs.
200 Crore = 0 marks

10

For the purpose of this criterion,
annual turnover of only the bidding
entity will be considered. Annual
turnover of any parent, subsidiary,
associated or other related entity
will not be considered.

A2 Certification

The Sole Bidder or, any member
of the Consortium, in the case of
a Consortium, shall have a valid
CMMI Level 3 or higher certificate
as on the Bid Due Date. S

e Valid CMMI Level 5 certificate
= 5 marks

o Valid CMMI Level 3 or 4
certificate = 3 marks

A3 Start-up Entity
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SI. #

Technical Evaluation Criteria

Maximum
Marks

Marks provided by
bidder in Self
Evaluation

Supporting Documents in
Technical Bid as per
RFP Clause 6.8.3.2

In case a Start-up entity duly
recognized by DPIIT, Government
of India, having demonstrable
experience in the domain of AI/ML
in past 3 years from bid due date, is
a member of the JV/Consortium,
marks shall be awarded as follows:
e If any Start-up is part of
JV/Consortium — 5 Marks
e No Start-up as a part of
JV/Consortium — 0 Marks

Relevant Project Experience

50

B1

The Sole Bidder or any
Member(s) of the Consortium
individually or combined (in case
of Consortium) should have
implemented, and successfully
commissioned Traffic Monitoring
Camera System / ANPR Camera
System/ CCTV Surveillance
Cameras System under any
Smart City project, city
surveillance/safe city project, or
airport CCTV surveillance project,
in India or abroad, awarded by
Central/State Government
departments/entities including
PSUs/Autonomous Bodies within
last seven 7 years prior as on the
Bid due date.

Marks shall be allotted as given
below:

¢ Cumulative number of
cameras commissioned > 500
cameras — 20 marks

¢ Cumulative number of
cameras commissioned - from
401 to 500 — 15 Marks

20
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Maximum Marks provided by Supporting Documents in
Technical Evaluation Criteria Mark bidder in Self | Technical Bid as per
arks | Evaluation RFP Clause 6.8.3.2

o Cumulative number of
cameras commissioned - from
301 to 400 — 10 Marks

¢ Cumulative number of
cameras commissioned - from
200 to 300 — 5 Marks

e Cumulative number of
cameras commissioned - less
than 200 — 0 Mark

Only completed project or Project
which has achieved Go-Live and

currently under O&M phase shall

be considered for evaluation.

The Sole Bidder or any
Member(s) of the Consortium
individually or combined (in case
of Consortium) should have
experience of Installation and
Commissioning of IT field devices/
sensors such as CCTV
surveillance systems/ANPR
Camera, traffic monitoring
systems, incident detection
system, environmental sensors,
communication networks
(OFC/Wireless), command &
control centre under any Smart 20
City project, city
surveillance/safe city project,
or airport CCTV surveillance
project, in India or abroad,
awarded by Central/State
Government departments/entities
including PSUs/Autonomous
Bodies within last seven 7 years
prior as on the Bid due date.

Marks shall be allotted as given
below:
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SI. #

Technical Evaluation Criteria

Maximum
Marks

Marks provided by
bidder in Self
Evaluation

Supporting Documents in
Technical Bid as per
RFP Clause 6.8.3.2

Each project with contract value
minimum Rs. 30 Crore (excl.
taxes as applicable) = 10 marks,
subject to maximum of 20 marks

Only completed project or Project
which has achieved Go-Live and

currently under O&M phase shall

be considered for evaluation.

For the purpose of evaluation of
this criterion, a project shall be
considered only if it includes a
dedicated Command and Control
Center equipped with centralized
integrated software application,
video wall, along with ANY TWO of
the following components:

v.  Traffic monitoring or
surveillance CCTV camera
systems

vi. Automated video-based
incident detection and
enforcement solutions

vii. Vehicle speed violation
detection solutions (e.g.,
radar, ANPR, or equivalent
technologies)

viii. Advanced video analytics
solution for traffic operations
and/or incident
management.

B3

The Sole Bidder or any
Member(s) of the Consortium
individually or combined (in case
of Consortium) should have
experience in implementation of
projects involving laying of Optical
Fibre Cable (OFC) infrastructure
in India or abroad, awarded by
Central/State Government
departments/entities including
PSUs/Autonomous Bodies within

10
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SI. #

Technical Evaluation Criteria

Maximum
Marks

Marks provided by
bidder in Self
Evaluation

Supporting Documents in
Technical Bid as per
RFP Clause 6.8.3.2

last seven 7 years prior as on the
Bid due date.

Marks Distribution :

e Cumulative OFC
Implementation > 1500 km = 10
Marks

e Cumulative OFC
Implementation 1001 — 1500
km = 8 Marks

e Cumulative OFC
Implementation 500 — 1000 km
= 5 Marks

Only completed project or Project
which has achieved Go-Live and

currently under O&M phase shall

be considered for evaluation.

Approach & Methodology

20

C1

Approach & Methodology

e Demonstrated level of
understanding of the scope of
work and other aspects of the
project — 15 Marks

and

¢ Project implementation plan,
Work Break Down Schedule,
Manpower Deployment Plan,
Strategy for compliance to SLA
defined — 5 marks

20

Key Resources

10

D1

Project Director

Minimum requirement
c) Education: Full-Time
MBA/MCA/M. Tech & B.
Tech/B.E. from a reputed

institute
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SI. #

Marks provided by

Supporting Documents in

Technical Evaluation Criteria Ma“’n“m:m bidder in Self | Technical Bid as per
arks | Evaluation RFP Clause 6.8.3.2
d) Total Experience: At least
15 years in IT/ITS sector
Marks distribution:
e Experience more than 20
years — 5 marks
e Experience — from 15 years
— 20 years — 3 marks
D2 Project Manager
Minimum requirement
c) Education: Full-Time
MBA/MCA/M. Tech & B.
Tech/B.E. from a reputed
institute
d) Total Experience: At least 5

10 years in IT/ITS sector
Marks distribution:

e Experience more than 15
years — 5 marks

e Experience — from 10 years
— 15 years — 3 marks

7.19 Form F-1: Format for Financial Bid Submission

(Attached separately to be downloaded from e-tender portal for on-line submission)
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DRAFT CONTRACT AGREEMENT
No. oo

This Contract Agreement (hereinafter called the “Contract”) is made on this___day of
themonth of __, 2025.

BETWEEN

Indian Highways Management Company Limited (IHMCL), incorporated under Companies
Act 1956, and having its registered office at G 5 & 6, Sector 10, Dwarka, New Delhi-110075
(hereinafter referred to as the “/lHMCL”, which expression shall, unless repugnant to or
inconsistent with the context, mean and include its successors and assigns) of the first part.

AND

M/s , @ company incorporated under the provisions of the Companies
Act, 1956 and having its registered office at (for and on behalf of Consortium
COMPIiSING.....cveeeinannnns feeree e and (collectively the “Consortium”) with as its

lead member (the “Lead Member”)) (hereinafter

referred to as the “Contractor” which expression shall unless repugnant to or inconsistent
with the context, mean and include its successors and assigns) of the OTHER PART.

WHEREAS

the Contractor, in the ordinary course of its business, is engaged in providing similar services
to their clients, and have represented to IHMCL through their bids, against Request For
Proposal (RFP) for Design, Supply, Installation, Testing, Commissioning and Operation &
Maintenance of Advanced Traffic Management System (ATMS) projects in Zone-1 (Delhi
Region) on EPC mode that they have the required professional skills, personnel and
technical resources to provide the required Services;

on the basis of the said Tender, IHMCL has adjudged the Contractor as a Successful Bidder
and issued Letter of Award (LOA) NO. .....covviviiiiiiinnnnnnns dated __._ .2024 for the same;
the Contractor has agreed through their letter of acceptance No ........... dated ........ to

provide the said Services on the terms and conditions set forth in this Contract Agreement
and has also submitted performance bank guarantee equivalent to (Rs.

......................... ) such that it remains valid until one year beyond completion of the
contract.

NOW THEREFORE, in consideration of the foregoing and the respective covenants and
agreements set forth in this Contract Agreement, the receipt and sufficiency of which is
hereby acknowledged, and intending to be legally bound hereby, the Parties hereby agree
as follows:
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The mutual rights and obligations of the Contractor and IHMCL shall be as set

forth inthis Contract Agreement, in particular:

(a) The Contractor shall carry out the Services in accordance with the provisions
ofthe Contract; and

(b) IHMCL shall make payments to the Contractor in accordance with the
provisionsof the Contract.

The following schedules/ appendices shall be deemed to form and be read and

construedas part of this Contract Agreement viz.

General Conditions of Contract

Schedule A: The Site

Schedule B: The Proposed ATMS Facilities

Schedule C: Standards & Technical Specifications

Appendices:

Appendix A Copy of Financial Bid of the Contractor

Appendix B Letter of Award issued by IHMCL.

Appendix C Letter of Acceptance submitted by the Contractor

Appendix D Qopy _of the F’erformang:e Sgcurity gubmitted by the antractor
including copies of confirmation provided by the respective bank.

Appendix E gfotrr)])é (got:t?aztegrwﬁalcliid and/or any subsequent correspondence

Appendix F _Copy _of REP Document gnd sut_aseq_uent amendment / addendum
including Minutes of Pre-bid Meeting, if any

IN WITNESS WHEREOF, the parties hereto have caused this Contract Agreement to be
executed by their respective authorized representatives on the day and year first before

written.
FOR AND ON BEHALF OF FOR AND ON BEHALF OF
(Indian Highways Management (M/s__) (Authorized
Company (Authorized Representative)
Representative) Name : Designation
Name : Designation M/s
Indian Highways Management ~Address :

Company LimitedG-5&6, Sector — 10,

Dwarka

New Delhi — 110075
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In the presence of following

witnesses:

Name: Name :
Designation__ Designation : _
Indian  Highways = Management M/s __

Company Limited
G-5&6, Sector — 10, Dwarka Address :

New Delhi — 110075

Name : Name :
Designation__ Designation : _
Indian  Highways  Management M/s

Company Limited
G-5&6, Sector — 10, Dwarka Address :

New Delhi — 110075
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1.2 GENERAL CONDITIONS OF CONTRACT

1.2.1. Definition

The words and expressions beginning with capital letters and defined in this Contract
Agreement shall, unless the context otherwise requires, have the meaning ascribed
thereto herein and the words and expressions defined in the Schedules and used
therein shall have the meaning ascribed thereto in the Schedules annexed hereto.
Words used in capitals and not defined herein but defined in the RFP shall have the
meaning as ascribed thereto in the RFP.

1.2.2. Interpretation

1.2.2.1. In this Contract Agreement, unless the context otherwise requires,

a)

references to any legislation or any provision thereof shall include amendment
or re- enactment or consolidation of such legislation or any provision thereof
so far as such amendment or re-enactment or consolidation applies or is
capable of applying to any transaction entered into hereunder;

references to laws of India or Indian law or regulation having the force of law
shall include the laws, acts, ordinances, rules, regulations, bye laws or
notifications which have the force of law in the territory of India and as from
time to time may be amended, modified, supplemented, extended or re-
enacted;

references to a “person” and words denoting a natural person shall be
construed as a reference to any individual, firm, company, corporation,
society, trust, government, state or agency of a state or any association or
partnership (whether or not having separate legal personality) of two or more
of the above and shall include successors and assigns;

the table of contents, headings or sub-headings in this Contract Agreement
are for convenience of reference only and shall not be used in, and shall not
affect, the construction or interpretation of this Contract Agreement;

the words “include” and “including” are to be construed, without limitation
and shall be deemed to be followed by “without limitation” or “but not
limited to” whetheror not they are followed by such phrases;

any reference to any period of time shall mean a reference to that according
to Indian Standard Time;

any reference to day shall mean a reference to a calendar day;

references to a “business day” shall be construed as a reference to a day
(other than a Sunday and holidays) on which banks in their respective States
are generally open for business;

any reference to month shall mean a reference to a calendar month as per
the Gregorian calendar;

references to any date, period or time shall mean and include such date,
period ortime as may be extended pursuant to this Contract Agreement;

any reference to any period commencing “from” a specified day or date and
“till” or “until” a specified day or date shall include both such days or dates;
provided that if the last day of any period computed under this Contract
Agreement is not a business day, then the period shall run until the end of the
next business day;

the words importing singular shall include plural and vice versa;
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‘lakh” means a hundred thousand (100,000) and “crore” means ten million
(10,000,000);

references to the “winding-up’, “dissolution”, ‘“insolvency”, or
‘reorganization” of a company or corporation shall be construed so as to
include any equivalent or analogous proceedings under the law of the
jurisdiction in which such company or corporation is incorporated or any
jurisdiction in which such company or corporation carries on business
including the seeking of liquidation, winding-up, reorganization, dissolution,
arrangement, protection or relief of debtors;

save and except as otherwise provided in this Contract Agreement, any
reference at any time to any agreement, deed, instrument, license or
document of any description shall be construed as reference to that
agreement, deed, instrument, license or other document as amended, varied,
supplemented, modified or suspended at the time of such reference; provided
that this Sub-clause shall not operate so as to increase liabilities or obligations
of IHMCL hereunder or pursuant hereto in any mannerwhatsoever;

any agreement, consent, approval, authorization, notice, communication,
information or report required under or pursuant to this Contract Agreement
from or by any Party shall be valid and effective only if it is in writing under the
hand of a duly authorized representative of such Party, as the case may be,
in this behalf and not otherwise;

the Schedules and Recitals to this Contract Agreement form an integral part
of this Contract Agreement and will be in full force and effect as though they
were expressly set out in the body of this Contract Agreement;

references to Recitals, Articles, Clauses, Sub-clauses or Schedules in this
Contract Agreement shall, except where the context otherwise requires,
mean references to Recitals, Articles, Clauses, Sub-clauses and Schedules
of or to this Contract Agreement and references to a Paragraph shall, subject
to any contrary indication, be construed as a reference to a Paragraph of this
Contract Agreement or of the Schedule in which such reference appears;
and

the damages payable as set forth in this Contract Agreement, whether on per
diem basis or otherwise, are mutually agreed genuine pre-estimated loss
and damage likely to be suffered and incurred by the Party entitled to
receive the same and arenot by way of penalty (the “Damages”);

“Arbitration Act” means the Arbitration and Conciliation Act, 1996 and shall
include modifications to or any re-enactment thereof as in force from time to
time;

“‘SYSTEM” means “ATMS System”
“Effective Date” shall mean date of this Contract Agreement;

1.2.2.2. Any word or expression used in this Contract Agreement shall, unless otherwise
defined or construed in this Contract Agreement, bear its ordinary English meaning
and, for these purposes, the General Clauses Act 1897 shall not apply.

1.2.2.3. Definitions

Automatic Power Transfer Switch

APTS

Al/ML

Artificial Intelligence/Machine Learning
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ATMS
BIS
BS
CIF
CCTV
DLP
DM
DDMA
ECB
ERT
EN
FAT
FPS
GUI
HDPE
HVAC
ICT
IRC
IHMCL
T
IT™™
ITS
ITU-T
JPEG
LAN
MET
MoRTH
MTBF
MTTR
NAS
NDMA
NDRF
NIT
IHMCL
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Advanced Traffic Management System
Bureau of Indian Standards

British Standard

Common Interface Format

Closed Circuit Television

Defects Liability Period

Disaster Management

District Disaster Management Authority
Emergency Call Box

Emergency Road side Telephone
European Standard

Factory Acceptance Tests

Frames Per Second

Graphical User Interface

High-density polyethylene

Heating Ventilation and Air

Information Communication Technology
Indian Roads Congress

Indian Highways Management Company
Indian Institute of Technology
Integrated Traffic Management
Intelligent Transport Systems
Telecommunication Standardization Sector of
Joint Photographic Experts Group
Local Area Network

Meteorological Data Systems

Ministry of Road Transport

Mean Time between Failures

Mean Time to Repair

Network-Attached Storage

National Disaster Management Authority
National Disaster Response Force
National Institute of Technology

Indian Highways Management Company

IHNMCUL
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Network Management System

NMS

NHAI National Highways Authority of India
NVR Network Video Recorder

OF Optic Fibre

OFC Optic Fibre Cable

O&M Operation and Maintenance

PIJF Polythene Insulated Jelly-filled

PT7 Pan, Tilt, Zoom

SAT Site Acceptance Test

SDMA State Disaster Management Authority
SIT System Integration Test

Solar PV Solar Photo voltaic

SWB Static Weighbridge

TEC Telecommunication Engineering Centre (DOT)
UPS Uninterruptible Power Supply

VMS Variable Message Signs

WAN Wide Area Network

WIM Weigh-in-motion

WPC Wireless Planning Council

Note: The document uses “ATMS Contractor”, “Service
Provider” and “Service Integrator” interchangeably.
They refer to the Agency engaged by IHMCL for
execution of ATMS works.

1.2.2.4. Arithmetic conventions

All calculations shall be done to 2 (two) decimal places, with the third digit of 5 (five)or
above being rounded up and below 5 (five) being rounded down.

1.2.2.5. Priority of Agreements, Clauses and Schedules

1.2.2.5.1. In case of inconsistency between the provisions of this Contract Agreement and
the RFP, the terms of this Contract Agreement shall prevail to the extent of such
inconsistency.

1.2.2.5.2. In case of ambiguities or discrepancies within this Contract Agreement, the
followingshall apply:

a) between two or more Clauses of this Contract Agreement, the provisions of
a specific Clause relevant to the issue under consideration shall prevail over
those in other Clauses;

b) between any two Schedules/Articles, the Schedule / Article relevant to the
issue shall prevail;
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c) between the written description on the drawings/design documents, if any,
and the Specifications and Standards, the latter shall prevail; and

d) between any value written in numerals and that in words, the latter shall
prevail.

Scope of Project
Under this Agreement, the scope of the Project shall mean and include:

a) Construction of the ATMS Facility on the Site set forth in Schedule- A with
provision of Facilities as specified in Schedule-B in conformity with the
Specifications and Standards set forth in Schedule-C

b) Operations & maintenance of the Advanced Traffic Management System in
accordance with the provisions of this Agreement and in conformity with the
requirements set forth in Schedule-C; and

c) performance and fulfilment of all other obligations of the Contractor in
accordance with the provisions of this Agreement and matters incidental
thereto or necessary for the performance of any or all of the obligations of
the Contractor under this Agreement.

Relationship between the Parties

Nothing contained herein shall be construed as establishing a relationship of master
and servant or of principal and agent as between IHMCL and the Contractor. The
Contractor, subject to this Contract Agreement, has complete charge of Personnel
performing the Services and shall be fully responsible for the Services performed by
them or on their behalfhereunder. Contractor shall alone be responsible for the
remuneration and statutory compliance with respect to its employees, contractors or
representatives. IHMCL has no liability w.r.t. the representatives/ employees of the
Contractor. Contractor will keep IHMCL fully indemnified in this regard.

Governing Law and Jurisdiction

This Contract Agreement shall be construed and interpreted in accordance with and
governed by the laws of India, and the courts at Delhi shall have exclusive
jurisdiction over matters arising out of or relating to this Contract Agreement.

Language
This Contract Agreement has been executed in English, which shall be the binding
and controlling language for all matters relating to the meaning or interpretation of
this Contract Agreement.

Effectiveness of Contract

This Contract Agreement shall come into effect on the date the Contract is signed
by both the Parties. The date, the Contract comes into effect is defined as the
Effective Date.

Commencement of Services
The Contractor shall commence the Services from the date of Handing over the site.
Expiration of Contract

The term of this Contract Agreement shall be for a period of 5 (five) years and 12
Months with effect from Effective Date, with the initial 12 Months as the construction
period and the balance period starting from immediately succeeding the completion
of implementation and up to the end of the term of this Contract Agreement as
operation and maintenance period. Any additional implementation work awarded
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during these five years and 12 months period shall be adjusted as implementation
and O&M in such a manner that the said period does not exceed beyond the initial
five years and 12 months or additional extended period thereof, if approved by
IHMCL, as the case may be.

The Contract Period may be extendable up to maximum of 1 year on the same terms
and conditions, at sole discretion of IHMCL. In the event the Contract is extended
beyond the initial Operation & Maintenance (O&M) period of five (5) years, the O&M
payments for the extended period of one (1) year shall be made on a quarterly basis
at the rate of three percent (3%) of the Total O&M cost per quarter. Accordingly, a
total of twelve percent (12%) of the Total O&M cost shall be payable for the extended
one-year period, subject to satisfactory performance, SLA and compliance with the
provisions of the Contract Agreement.

1.2.10. Assignment

This Contract Agreement shall not be assigned by the Contractor to any person /
agency except with the prior consent in writing of IHMCL and IHMCL shall be entitled
to decline without assigning any reason whatsoever.

Notwithstanding anything to the contrary contained in this Contract Agreement,
IHMCL may, after giving 30 days’ notice to the Contractor, assign and/ or transfer
any of its rights and benefits and/or obligations under this Contract Agreement to an
assignee who is, in thereasonable opinion of IHMCL, capable of fulfilling all of the
IHMCL'’s then outstanding obligations under this Contract Agreement.

1.2.11. Severability

If for any reason whatsoever any provision of this Contract Agreement is or becomes
invalid, illegal or unenforceable or is declared by any court of competent jurisdiction
or anyother instrumentality to be invalid, illegal or unenforceable, the validity, legality
or enforceability of the remaining provisions shall not be affected in any manner, and
the Parties will negotiate in good faith with a view to agreeing to one or more
provisions whichmay be substituted for such invalid, unenforceable or illegal
provisions, as nearly as is practicable to such invalid, illegal or unenforceable
provision. Failure to agree upon any such provisions shall not be subject to the
Dispute Resolution Procedure set forth under thisContract Agreement or otherwise.

1.2.12. Notices

Any notice, request or consent required or permitted to be given or made pursuant
to this Contract Agreement shall be in writing. Any such notice, request or consent
shall be deemedto have been given or made when delivered in person to an
authorized representative of the Party to whom the communication is addressed, or
when sent to such Party at the address specified below. The mode of service of any
notice shall be either courier or registered post or e-mail or fax or by hand.

The addresses for service of Notice shall be:
Chief Operating Officer, IHMCL

Address: Indian Highways Management Company Limited,G-5&6, Sector-10,
Dwarka, New Delhi - 110075

E-mail: tenders@ihmcl.com

Contractor: .......coooeeviiniiinn.n.
Attention: ...
Address: ...,
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1.2.13. Time Schedule

The Total Implementation period of the Project shall be <12 months> and Operation
& Maintenance period of 60 Months, which may be extendable up to 2 years as per
requirement of IHMCL.

SL Activity Timelines
#
1 Date of Contract Signing T
Submission of System Design document T + 1 month
3 Finalization of locations for ATMS sub-components viz. TMCS,

VIDES, VMS, VASD and identification of local ATMS Command | T + 3 months
& Control Centers in consultation with concerned PIU/IHMCL

4. “Go-Live” of ATMS systems in 1% tranche of 300 km, including T + 6 months
setting up of local ATMS CCCs

S. “Go-Live” of ATMS systems in 2" tranche of 300 km stretches | T + 8 months
with integration with local ATMS CCC

6. Setting up of Regional ATMS CCC, and integration with all T + 8 months
Local ATMS CCC

7. “Go-Live” of ATMS systems in 3" tranche of 300 km stretches T + 10 months
with integration with local ATMS CCC

8 “Go-Live” of ATMS systems in 4*" tranche for remaining

balance km of project length with integration with local ATMS T+ 12 months
CCC and integration of all projects with Regional ATMS CCC

Note:

o Definition of ‘Go-Live’ - “Go-Live” shall mean the completion of all
associated civil works, including installation of gantries, poles and related
infrastructure; laying of the OFC backbone; supply, installation and
commissioning of the ATMS systems; and successful testing and integration
with the designated Local ATMS Command & Control Centres (CCCs).

e The ATMS Contractor shall complete all the requisite works, including
installation, commissioning, and testing of the systems and Offer for Site
Acceptance Testing (SAT) at least fifteen (15) days in advance for each
tranche of ATMS stretches.

1.2.14. Damages
1.2.14.1. Damages for Delay in completion of work

Failure by the Contractor to complete the works of the Construction Period in all
respect within the prescribed Time Period mentioned in Payment Milestone shall
result in the application of the damages for delays unless Extension of Time has
been granted by IHMCL for reasons not attributable to the Contractor. The damages
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for the delay attributable to the Contractor shall be levied as under:

A. Delay in completing Milestone mentioned in Clause 1.2.17:

In the event of
delay in achieving any of the Payment Milestones specified in the table above,
damages shall be levied at the rate of 0.04% of the value of the respective
Payment Milestone for each day of delay or part thereof, subject to a maximum
of 10% (ten percent) of the value of that Milestone. The amount so calculated
shall be withheld from the Contractor’s invoice for the concerned Milestone.

However, if the Contractor achieves completion of the final Milestone (i.e., “Go-
Live” of ATMS systems for the entire project with full integration with the
Regional ATMS Command & Control Centre) within the prescribed timeline,
the withheld amounts against earlier Milestones shall be released to the
Contractor along with the payment due for the final Milestone. In case the final
Milestone is also delayed, the withheld amounts shall stand appropriated as
damages.

Illustration: Damages for Delay in Milestones:

Milestone Value (% Status Delay | Damages Amount Adjustment on
of (days) || (@0.04% per Withheld Final Completion
Contract days, max 10%
Price) of milestone)
| 1% Delayed| 35 0.04% x 35 = 0.014% Since Final
1.40% of (provisionally Milestone delayed
Milestone | = withheld) — appropriated as
0.014% damages
I 10% Ontime| O Nil Nil Full payment
released
VI (Ei 10% Delayed| 28 0.04% x 28 = 0.112% Withheld amount
(Final) ;
1.12% of appropriated as
Milestone VI = damages
0.112%

Total Damages Appropriated = (0.014% + 0.112%) 0.126% of Contract Price

Once the liquidated damages reach maximum limit, IHMCL may terminate the
contract and forfeit the performance bank guarantee. IHMCL also reserves the
right to debar the Contractor from further participation in IHMCL’s subsequent
tenders due to its non- performance for a period of 5 years.

Upon termination of the Agreement due to service defaults, IHMCL may
choose to allocate the said site to any other Contractor, at its sole discretion
and at the risk and cost of the defaulting Contractor.

In case of delay due to reasons beyond the control of the Contractor, upon
such request from the Contractor and recommendation from the IHMCL (or its
representatives), IHMCL may, in its sole discretion, consider suitable
extension of time (EOT) without imposing any liquidated damages upon the
Contractor. However, the Contractor shall submit such request at least 30 days
before the completion schedule.
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1.214.2. Damages for Non-Compliance to Safety Standards at site

Failure by the Contractor’s personnel in maintaining the safety standards at the site
at any time shall attract damages on every instance noticed by the IHMCL (or its
representatives).

Staff working without safety gears — damages of Rs. 10,000 per instance. In
case of repeated instance by the same staff member of the Contractor, the
damages shall be doubled per instance. The Contractor shall have to replace
the repeated offenders / personal (safety lapses more than 3 times) with
immediate effect.

Improper safety measures at site / safety hazard to the commuters due to poor
workmanship, etc., / Contractor’s vehicle wrongly parked at site / Contractor’s
vehicle moving in wrong direction / working during low visibility hours or at
night time without proper safety measures warning signages and lighting/
improper traffic diversion / non-standard warning signages etc. / unauthorised
lane closure / traffic rule violation — minimum damages of Rs. 1,00,000 per
instance shall be imposed on recommendation of the IHMCL (or its
representatives) . In case of repeated instance, the penalty shall be doubled
per instance. The Contractor shall have to replace the repeated offenders /
personal (safety lapses more than 2 times) with immediate effect. IHMCL shall
also take legal action against the errant staff / sub-contractor of the Contractor,
as such safety lapses may lead to major safety concern / hazard for the road
users as well as the workers.

Damage to Road Assets - In the event of any damage to road assets caused
by the ATMS Contractor during the Contract Period, the Contractor shall, at its
own cost, restore the damaged asset to its original condition within three (03)
days from the date of intimation by IHMCL or its authorized representative.
Any delay in carrying out such restoration shall attract liquidated damages of
not less than Rs. 1,00,000 (Rupees One Lakh only) per instance, as imposed
on the recommendation of IHMCL or its authorized representative. In the event
of repeated instances of such damage, the penalty shall stand double for each
subsequent occurrence.

1.2.14.3. Damages for non-adherence of Service Level Agreement (SLA)

Non-Adherence of SLA during the O&M period would result in damages mentioned
in Schedule-C of the Contract Agreement. The damages will be recovered from
periodic O&M payments.

1.2.15. Payments

1.2.15.1. Contract Price

(i)

(ii)

(iii)

IHMCL shall make payments to the Contractor on the basis of the Price quoted
by the Bidder in the Form F-1 and accepted by the Authority in consideration
of the obligations specified in this Agreement for an amount of Rs. .
(Rupees........... only) (the “Total Price”), which shall be paid as per the
Scheduled Milestone mentioned at Clause No 1.2.17

Except for the Goods and Service Tax (GST), the Contract Price includes all
duties, taxes, royalty, cess, charges, and fees that may be levied in
accordance with the laws and regulations in force. The GST shall be paid extra
upon submitting the proof of deposition.

Unless otherwise stated in this Agreement, the Contract Price covers all the
Contractor’s obligations for the Works under this Agreement and all things
necessary for the Construction, Operation and Maintenance and the remedying of
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any Defects in the ATMS.

(iv)  All payments shall be made in Indian Rupes (Rs.), and the System Integrator
shall bear any foreign exchange fluctuation risks, as applicable.

1.2.16. Advance Payment
Deleted
1.2.17. Payment Milestone

The Payment shall be released to the ATMS Contractor as per following payment

milestones:
Timelin Payment Milestone
Payment Ty
S E— Description e Amount
Implementation Period
| Approval of Detailed Design Document and | T+ 3 1% of Total Contract Price
Sign-off on finalised locations identified for | months
TMCS, VIDES, VMS and VASD and local
ATMS Command & Control Centers for various
projects, pursuant to Schedule-C and
Schedule-B
I “Go-Live” of ATMS systems in 1%t tranche of | T+ 6 Capex Value of BOQ Line
300 km, including setting up of local ATMS | months Items for the Project stretch
CCCs. on pro-rata basis, as per
m “Go-Live” of ATMS systems in 2" tranche of T+8 rates in Financial Bid
300 km stretches with integration with local months Format
ATMS CCC
Y. Setting up of Regional ATMS CCC, and T+8 Note: The entire sub-
integration with all Local ATMS CCC months | system shall be integrated
Vv “Go-Live” of ATMS systems in 3™ tranche of | T+10 | to local, national and
300 km stretches with integration with local | months | regional NMS and its health
ATMS CCC check validated. The
VI “Go-Live” of ATMS systems in 4t tranche for | T+ 12 | integration with distant
remaining balance km of project length with | months | NMS can be exhibited on
integration with local ATMS CCC and appropriate  application/
integration of all projects with Regional ATMS terminals.
CCC.
Operation & Maintenance Period
During the O&M Period, pro-rata Quarterly O&M payments
of the Total O&M cost calculated as per Note (ii) provided
below, shall commence after Go-Live ATMS System for each
tranche of km of project stretch as above as follows:
o
1st Year of O&M — Four equal quarterly payments @ 2% Qtr 8%
o
2nd Year of O&M — Four equal quarterly payments @ 2.25% Qtr 9%
0,
3rd Year of O&M — Four equal quarterly payments @ 2.5% Qtr 10%
0,
4th Year of O&M — Four equal quarterly payments @ 2.75% Qtr 1%
Qtr 12%

5th Year of O&M — Four equal quarterly payments @ 3%
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Where, T = Date of signing of the Contract Agreement
Note:

The quantities of ATMS sub-components such as TMCS, VIDES, VASD, VMS, OFC, etc.,
indicated in the Financial Bid Form are indicative and provided solely for bidding purposes.
The actual quantities shall be determined based on the approved detailed design and
relevant Schedules. Payment shall be made strictly on a pro-rata basis, corresponding to
the actual quantities installed and commissioned at site, in accordance with Clause 1.2.17.

The Total CAPEX Price (A) quoted in the Financial Bid Form shall not exceed 50% of the
Total Contract Price (A+B). In the event that the quoted Total CAPEX Price (A) exceeds
50% of the Total (A+B), payment during the Implementation Phase shall be limited to 50%
of the Total (A+B), apportioned across the relevant BOQ Line Items on a pro-rata basis.
The balance eligible amount shall be disbursed as part of the Quarterly O&M payments
under the Total O&M Price (B), proportionately spread over the O&M Period.

Illustration:

If a Bidder quotes 60 as Total CAPEX Price (A) and %100 as Total (A+B), only ¥50 (being
50% of ¥100) shall be payable towards CAPEX during the Implementation Phase on a pro-
rata basis across the applicable BOQ Line Items. The remaining %10 shall be distributed
proportionately over the O&M Period and paid along with the Quarterly O&M payments.

Payment during Operation & Maintenance (O&M) Period

The ATMS Contractor shall be paid Quarterly O&M payments as indicated above after the
issue of completion certificate during the O&M Period. For avoidance of doubt the first O&M
payment shall be eligible after three months from the date “Go-Live”. In the event the
Contractor fails to meet the Service Level Requirement, it shall be deemed as failure of the
O&M obligation of the Contractor and IHMCL shall be entitled to effect reduction in the
quarterly O&M payment in accordance with Schedule-C.

Change of Scope

i. The Contractor shall be entitled for additional payment over and above the
Contract Price in case of Change of Scope Order is given by IHMCL. Change of
Scope will be initiated in following cases only after written instructions from
IHMCL or its representative:

a. Variation in number of VIDES or VASD or VMS locations with respect to those
mentioned in the Schedule-B.

For avoidance of doubt, any variation in quantity(ies) of equipment, support
system, OFC, Civil/lMechanical Works, Software/Hardware etc. of ATMS
Components whose locations are mentioned in Schedule-B or any
software/App upgradation works mentioned in Schedule-C shall not constitute
any Change of Scope.

b. Variation in number of TMCS: Any increase beyond ten percent (10%) in the
total quantities of TMCS cameras shall be treated as a variation, subject to
prior approval of IHMCL.

Any increase of up to ten percent (10%) in the total quantities of Traffic
Monitoring and Camera System (TMCS) items specified in Schedule B shall
not constitute a Change of Scope (CoS), and Bidders shall factor such
variation into their bids.

Page 108 of 150
IHNMCL



RFP for Design, Supply, Installation, Testing, Commissioning and O&M of ATMS

projects in Zone-Delhi NCR on EPC mode

For the avoidance of doubt, TMCS shall be deemed to include all associated
sub-components, including cameras, poles, LPU, civil and mechanical works,
networking, and communication systems.

Notwithstanding anything contained elsewhere in the RFP/Contract, the Authority
reserves the right to vary the original scope of work during the Contract Period,
based on project requirements, field conditions, operational considerations, or
policy directives as below:

(a) The cumulative variation in quantity for each Component/ individual BoQ line

item as provided in the Financial Bid Form may be increased or decreased by
up to 25% of the originally specified quantity as per RFP, on the same terms,
conditions, and rates as specified in the Contract.

It is clarified that any positive variation in TMCS sub-components under this
Clause shall be considered in addition to the increase of up to ten percent (10%)
in TMCS quantities as provisioned under Clause 1.2.19(b) above.

(b) Any such variation within the aforesaid limits shall not entitle the

Concessionaire/Contractor to claim any additional cost, compensation, or
revision of rates, other than payment for the actual quantity of work executed at
the rates specified in the Contract.

(c) Any Variations in quantity for any BoQ line item beyond the limit of 25%, if

required, shall be undertaken through market discovery by IHMCL, and shall be
subject to approval of the Competent Authority.

(d) The decision of the Authority regarding the necessity, extent, and manner of

variation, including adoption of market-discovered rates beyond the above limits,
shall be final and binding on the Concessionaire/Contractor.

Upon receipt of written instruction from IHMCL or its representative, the
Contractor shall submit the Change of Scope proposal within 15 days duly
including the estimate, design drawing of the work along with functional and
technical specifications and time required for completion of the additional work,
to IHMCL or its representative for issue of the Change of Scope Order.

1.2.20. Project Administration

The IHMCL designates COO, IHMCL, as its coordinator, who will be responsible for
the coordination of activities under this Contract Agreement, for acceptance and
finalisation of the services and of other deliverables by IHMCL and for receiving
and approving invoices for the payment. IHMCL may appoint Supervision Consultant
to act on its behalf.

1.2.21. Fraud and Corruption
1.2.21.1. Definitions

Itis IHMCL'’s policy that IHMCL as well as Contractors observe the highest standard
of ethics during the selection and execution of such contracts. In pursuance of this
policy, IHMCL defines, for the purpose of this provision, the terms set forth below as
follows:

“corrupt practice” means the offering, receiving, or soliciting, directly or
indirectly, of anything of value to influence the action of a public official in the
selection process or in contract execution;

“fraudulent practice” means a misrepresentation or omission of facts in order to
influence a procurement process or execution of a contract with IHMCL; and
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includes collusive practice among Bidders, prior to or after bid submission,
designed to establishbid prices at artificially high or non-competitive levels and
to deprive IHMCL of the benefits of free and open competition;

iii. “collusive practices” means a scheme or arrangement between two or more
Bidders, with or without the knowledge of IHMCL, designed to establish prices
at artificial, non- competitive levels;

iv.  “coercive practices” means harming or threatening to harm, directly or indirectly,
persons or their property to influence their participation in a procurement
process, or affect the execution of a contract;

v.  ‘“unfair trade practices” means supply of services different from what is ordered
on, or change in the Scope of Work which was not agreed to; and

vi.  “restrictive practices” means forming a cartel or arriving at any understanding or
arrangement among Bidder(s) with the objective of restricting or manipulating
a fulland fair competition in the Bidding Process.

1.2.21.2. Measures to be taken by IHMCL

i. IHMCL may terminate the contract if it determines at any time that
representatives of the Contractor were engaged in corrupt, fraudulent, collusive
or coercive practices during the selection process or the execution of that
contract, without the Contractor having taken timely and appropriate action
satisfactory to IHMCL to remedy the situation;

i. IHMCL may also sanction against the Contractor, including blacklisting /
declaring the Contractor ineligible, either indefinitely or for a stated period of
time, to be awarded a contract if it at any time determines that the Contractor
has, directly or through an agent, engaged in corrupt, fraudulent, collusive or
coercive practices in competing for, or in executing, a contract with IHMCL.

1.2.22. Confidentiality of the Assignment/Findings

The Contractor shall not, during the term of this Contract Agreement and within three
years after its expiration or termination, disclose or permit to be disclosed any
proprietary or confidential information relating to the services, this Contract
Agreement or the IHMCL'’s business or operations without the prior written consent
of IHMCL to any third party other than its agents, consultants, or subcontractors who
need to know in connection with the purpose for which it was disclosed and who are
bound to preserve the confidentiality thereof, to any person outside its organization,
any Proprietary Information.

The Contractor and its personnel shall use such Proprietary Information only for the
purpose for which it was disclosed and shall not use or exploit such Proprietary
Information for its own benefit or the benefit of another without the prior written
consent of the IHMCL. Without limitation of the foregoing, Contractor shall not cause
or permit reverse engineering of any Proprietary Information or recompilation or
disassembly of any information or software programs which are part of the
Proprietary Information received by it under this Contract Agreement. For the
purposes of this Contract Agreement Proprietary information shall include but not be
limited to terms of this Contract Agreement, strategies, official secrets, actual and
anticipated research, developments or plans, services, software, source codes,
inventions, processes, discoveries, formulas, architectures, concepts, ideas,
designs, drawings, personnel, financial information, demonstrations, operations,
records, assets, technology, data and information derived whether existing or
derived / analysed out of the information made available to the Contractor in form of
raw data or reports, in any form whatsoever.
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The Contractor alone shall be responsible to ensure the maintenance of
confidentiality as contemplated above and shall be responsible to employ sufficient
measures to prevent any unauthorised access of the Proprietary information.

1.2.23. Insurance cover to be maintained

a)

1.2.24. Labour Laws

a)

b)

c)

d)

e)

The Contractor shall ensure to maintain proper insurance coverage of all the
equipment, materials, establishment against fire, theft, vandalism or any
other perceived risk(s) / natural disaster etc during the entire duration of the
contract period.

In addition to material and equipment, the Contractor shall also ensure to
have adequate insurance for all its personal working/ deployed under this
Contract Agreement. The insurance shall also fully cover the personnel /
workers / labourers of sub-contractors. In case any worker / labourer claim
is not covered by the insurance company, the Contractor shall be responsible
for covering the entire expenses for medical, transportation, wages,
compensation etc. of the personnel in case of any incident / accident/ mishap
/ death, etc. Suitable compensation shall be paid by the Contractor to the
personnel deployed at the project in case of any incident / accident/ mishap
/ death, etc. if any happened on the site/ project or in transit, irrespective of
thereason. Hence the insurance policy shall be comprehensive and shall
cover all types ofrisks and compensation.

The Contractor shall indemnify IHMCL against any damage/ loss of property
or personnel of Contractor working on any site under this Contract
Agreement.

The Contractor shall submit the copy of insurance policies to IHMCL within
15 days of issuance of LOA renewal policy within 15 days of the expiry of the
policy till the end of the Contract period. Penalty of Rs. 10,000 shall be levied
on the Contractor for delay of each working day from the due day of
submission / expiry of the insurance policy documents.

The Contractor shall obtain all relevant labour registrations and comply with
all relevant labour laws applying to its employees, and shall duly pay them
and afford to them all their legal rights.

The Contractor shall make all deductions of tax at source and all
contributions to the Payment of Gratuity, Provident Fund (including
Employees’ contribution) and Employees’ State Insurance Scheme as may
be required by Applicable Laws and deposit the aforesaid contributed
amount with the appropriate authority/(s).

The Contractor shall require all personnel engaged in the Works to obey all
Applicable Laws and regulations. The Contractor shall permit Authority to
witness labour payments for the Contractors direct labour, or the
Subcontractors labour. The Contractor shall ensure that all its Sub-
contractors strictly comply with all labour laws.

Documentary evidence confirming the above compliance, as may be
required from time to time, shall be provided to the IHMCL'’s Representative.

IHMCL shall not be liable for any delay/default of the Contractor in
compliance of the labour laws

1.2.25. No partnership

This Contract Agreement shall not be interpreted or construed to create an
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association, joint venture or partnership between the Parties, or to impose any
partnership obligation or liability upon either Party and neither Party shall have any
right, power or authority to enter into any agreement or undertaking for, or act on
behalf of, or to act as an agent or representative of, or to otherwise bind, the other
Party.

1.2.26. Intellectual Property Rights

All Intellectual Property of the respective Parties shall continue to vest with the
respective Party and one Party may make use of the Intellectual Property only with
the express consentof the other Party. However, it is agreed and acknowledged by
the Contractor that intellectual property rights in the Proprietary Information as well
as any other data or information/ reports generated during the performance of
services contemplated herein by the Contractor shall always vest with IHMCL and
Contractor will not have any right in such IPR whatsoever.

1.2.27. Force Majeure

1.2.271.

1.2.27.2.

Neither party shall in any event be liable for any failure to perform its obligations
under this Contract Agreement due to any events beyond the reasonable control of
either party or any events of force majeure. No Party shall be considered in default
of performance of its obligations under the terms of this Contract Agreement, if
such performance is prevented or delayed for any causes beyond the reasonable
control of the Party affected by such event (hereinafter referred to as “ Affected
Party”), including, but not limited to, fire, flood, explosion, acts of God, public
disorder, riots, embargoes, or strikes, acts of military authority, epidemics, strikes,
lockouts or other labour disputes, insurrections, civil commotion, war, enemy actions
which substantially bars the performance of obligations of the Affected Party
(hereinafter referred to as “Force Majeure Event”)

Reporting of Force Majeure

If a Force Majeure Event arises in the aforesaid manner, the Affected Party shall
within maximum 24 hours notify the other Party in writing of such condition and
the cause thereof. However, in case the Contractor claims to have suffered a Force
Majeure Event, the Contractor shall continue to perform its obligations under this
Contract Agreement as far as is reasonably practical, and shall seek all reasonable
alternative means for performance, unless otherwise directed by IHMCL.

Mitigate the Force Majeure Event

Upon occurrence of Force Majeure Event, the Affected Party shall immediately take
steps as are reasonably necessary to remove the causes resulting in Force Majeure
if within its control and to mitigate the effect thereof. Any costs incurred and
attributable to such event or curing of the Force Majeure Event shall be solely borne
by the Affected Party.

1.2.28. Dispute Resolution

1. Resolution of Disputes

a) Any dispute, difference or controversy of whatever nature howsoever arising
under or out of or in relation to the Contract (including its interpretation)
between the Parties, and so notified in writing by either Party to the other Party
(the “Dispute”) shall, in the first instance, be attempted to be resolved amicably
in accordance with the conciliation procedure.

b) The Parties agree to use their best efforts for resolving all Disputes arising
under or in respect of the Contract promptly, equitably and in good faith, and
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further agree to provide each other with reasonable access during normal
business hours to all non-privileged records, information and data pertaining
to any Dispute.

c) Mediation: In the event of any Dispute between the Parties, either Party may
call upon the Chairman in case of IHMCL or his nominee and the Managing
Director/ /CEO/Director in case of the Service Provider to mediate in arriving
at an amicable settlement thereof. If after expiry of 30 days of receipt of the
documents in relation to the Dispute or such extended period as the Parties
may agree in writing, the Dispute remains unresolved, the Parties shall attempt
to resolve the dispute through conciliation and/or Arbitration under the
Arbitration and Conciliation Act, 1996.

d) Conciliation: The Parties shall attempt to select one of the experts from the
list of empaneled arbitrators of the Society for Affordable Redressal of
Disputes (“SAROD”) as the Conciliator to mediate and assist the Parties in
arriving at an amicable settlement thereof. If the Parties fail to agree on
nominating a conciliator within 15 (fifteen) days or the Dispute is not resolved
as evidenced by the signing of written terms of settlement within 60 (sixty)
days of the notice in writing or such longer period as may be mutually agreed
by the Parties, either Party may refer the Dispute to arbitration.

e) Arbitration

a. Any Dispute which is not resolved amicably by conciliation, shall be finally
settled by arbitration as set forth below:

b. The Dispute shall be referred to Society For Affordable Redressal of
Disputes (SAROD). The dispute shall be dealt with in terms of Rules of
SAROD. The detailed procedure for conducting Arbitration shall be
governed by the Rules of SAROD and provisions of Arbitration &
Conciliation Act, 1996, as amended from time to time.

c. The seat of Arbitration shall be New Delhi and the language for all
documents and communications between the parties shall be English.

d. The expenses incurred by each party in connection with the preparation,
presentation, etc., of arbitral proceedings shall be borne by each party
itself.

e. The arbitrators shall make a reasoned award (the “Award”).

f. The Service Provider and IHMCL agree that an Award may be enforced
against the Service Provider and/or IHMCL and their respective assets
wherever situated.

g. This Agreement and the rights and obligations of the Parties shall remain
in full force and effect, pending any proceedings hereunder. Further, the
Parties unconditionally acknowledge and agree that notwithstanding any
Dispute between them, each Party shall proceed with the performance of
its respective obligations, pending resolution of Dispute.

2. The Bidding Process shall be governed by, and construed in accordance with, the
laws of India and courts at New Delhi shall have exclusive jurisdiction over all

Page 113 of 150
IHNMCL



RFP for Design, Supply, Installation, Testing, Commissioning and O&M of ATMS

3.

projects in Zone-Delhi NCR on EPC mode

disputes arising under, pursuant to and/or in connection with the Bidding Process.

IHMCL, in its sole discretion and without incurring any obligation or liability,
reserves the right, at any time, too.

(i) Suspend and/or cancel the Bidding Process and/or amend and/or
supplement the Bidding Process or modify the dates or other terms and
conditions relating there to.

(i)  Consult with any Bidder to receive clarification or further information.

(iii) Retain any information and/ or evidence submitted to IHMCL by, on
behalf of, and/ or in relation to any Bidder; and/or.

(iv) Independently verify, disqualify, reject and/ or accept all submissions
or other information and/or evidence submitted by or on behalf of any
Bidder.

IHMCL is not bound to reply/ respond to any representation/ letter or request for
Change in Scope of work, eligibility criteria or any relaxation in respect of the
tender conditions.

It shall be deemed that by submitting the Bid, the Bidder agrees and releases
IHMCL, its employees, agents and advisers, irrevocably, unconditionally, fully and
finally from any and all liability for claims, losses, damages, costs, expenses or
liabilities in any way related to or arising from the exercise of any rights and/or
performance of any obligations hereunder, pursuant hereto and/or in connection
with the Bidding Process and waives, to the fullest extent permitted by Applicable
Law, any and all rights and/ or claims it may have in this respect, whether actual
or contingent, whether present or in future.

Verification and Dis-qualification: IHMCL reserves the right to verify all statements,
information, and documents submitted by the Bidder in response to this RFP, and
the Bidders shall, when so required by IHMCL, make available all such
information, evidence, and documents as may be necessary for such verification.
Any such verification or lacks such verification, by IHMCL shall not relieve the
Bidders of its obligations or liabilities hereunder, nor will it affect any rights of
IHMCL thereunder.

IHMCL reserves the right to reject any Bid and/ or declare it non-responsive, if:
i. At any time, a material misrepresentation is made or uncovered, or

ii. The Bidder does not provide, within the time specified by IHMCL, the
supplementalinformation sought by IHMCL for evaluation of the Bid.

Such misrepresentation/ improper response shall lead to the disqualification of the
Bidder. If such disqualification/ rejection occurs after the bids have been opened
and the lowest Bidder gets disqualified/ rejected, then IHMCL reserves the right
to take any such measure as may be deemed fit in the sole discretion of IHMCL,
including annulment of the Bidding Process.
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1.2.29. Events of default by the Contractor

The failure on the part of the Contractor to perform any of its obligations or comply with any
of the terms of this Contract shall constitute an Event of Default on the part of the Contractor.
The events of default as mentioned above may include inter-alia of the following:

a.

the Contractor fails to provide, extend, or replenish, as the case may be, the Performance
Security in accordance with this Agreement;

the Contractor abandons or manifests intention to abandon the Construction or O&M of the
Project without the prior written consent of the Authority;

the Project Completion Date does not occur within the period specified in RFP Clause
1.2.17 for the Scheduled Completion Date, or any extension thereof accorded under Clause
1.2.14.(D);

the Contractor fails to rectify any Defect, the non-rectification of which shall have a Material
Adverse Effect on the Project, within the time specified in this Agreement or as directed by
the Authority;

the Contractor subcontracts the Works or any part thereof in violation of this Agreement or
assigns any part of the Works or the Maintenance without the prior approval of the Authority;

the Contractor creates any Encumbrance in breach of this Agreement;

an execution levied on any of the assets of the Contractor, or if a trustee or receiver is
appointed for the Contractor or for the whole or material part of its assets that has a material
bearing on the performance of the Contractor under the Contract Agreement;

the Contractor is adjudged bankrupt or insolvent, has been, or is in the process of being
liquidated, dissolved, wound-up;

the Contractor has been, or is in the process of being amalgamated or reconstituted in a
manner that would cause, in the reasonable opinion of the Authority, a Material Adverse
Effect or would be in breach of the terms of the Contract Agreement;

any representation or warranty of the Contractor herein contained which is, as of the date
hereof, found to be false or that the Contractor isat any time hereafter found to be in breach
or non-compliance thereof;

the Contractor submits to the Authority any statement, notice or other document, in written
or electronic form, which contains false contentions/ information and can potentially adversely
impact the Authority’s rights, obligations or interests if accepted on its face value;

the Contractor has failed to fulfil any obligation, for which failure Termination has been
specified in this Agreement;

. the Contractor commits a default in complying with any other provision of this Agreement if

such a default causes a Material Adverse Effect on the Project or on the IHMCL;

Gives or offers to give (directly or indirectly) to any person any bribe, gift, gratuity,
commission, or other thing of value, as an inducement or reward:

i. for doing or forbearing to do any action in relation to the Contract, or

ii. for showing or forbearing to show favour or disfavour to any person in relation to
the Contract, or
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iii. if any of the Contractor’s personnel, agents, or subcontractors give or offer to give
(directly or indirectly) to any person any such inducement or reward as is described
in this sub-paragraph (s). However, lawful inducements and rewards to
Contractor’s Personnel shall not entitle termination.

1.2.30. Consequences of Default

Where an Event of Default subsists or remains uncured then IHMCL shall be entitled
to:

1) Impose any such obligations and conditions and issue any clarifications as
may be necessaryto inter alia ensure smooth continuation of project and the
Services which the Contractor shall be obliged to comply with. The
Contractor shall in addition take all available steps to minimize loss resulting
from such event of default.

2) Where there has been an occurrence of such defaults inter alia as stated
above, the IHMCL shall issue a notice of default to the Contractor, setting out
specific defaults / deviances / omissions / non-compliances / non-
performances and providing a notice of Thirty (30) days to enable such
defaulting party to remedy the default committed.

1.2.31. Termination

a) Without prejudice to any other rights or remedies which the Authority may
have under this Agreement, upon occurrence of a Contractor Default, the
Authority shall be entitled to terminate this Agreement by issuing a
Termination Notice to the Contractor; provided that before issuing the
Termination Notice, the Authority shall by a notice inform the Contractor of
its intention to issue such Termination Notice and grant 15 (fifteen) days to
the Contractor to make a representation, and may after the expiry of such 15
(fifteen) days, whether or not it is in receipt of such representation, issue the
Termination Notice.

b) Notwithstanding the above, IHMCL at its sole discretion may terminate the
Contract Agreement any time by giving 30 days prior notice without assigning
any reason.

¢) Contract can be terminated by either party on occurrence of a Force Majeure
event.

1.2.32. Consequences of Termination

a) Upon Termination, the Contractor shall, without delay or demur, transfer all
equipment, relevant documents / information/ software application
developed under the contract / sources code / back up / data/ permissions
to IHMCL or any other entity as directed by it;

b) Upon Termination under clause 1.2.31 (a), IHMCL shall be entitled to
appropriate the Performance Security.

c) Upon Termination under clause 1.2.31 (b), the Authority shall make
Termination Payment for the value of the completed stage of the Works as
per Clause 1.2.17, less payments already made, and shall adjust from the
sum thereof (i) any other amounts payable or recoverable, as the case may
be, in accordance with the provisions of this Agreement, and all taxes due to
be deducted at source.
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1.2.33. Taking over

After the expiry of the Maintenance Period set forth in the Contract Agreement and
any extension thereof, the Contractor shall handover the entire ATMS facility
including all sub-systems, equipment, software, source code, data, backup data and
any other material / document set forth in this Agreement, to IHMCL or its
representative in running condition.

1.2.34. Survival of rights

Notwithstanding anything to the contrary contained in this Contract Agreement, any
Termination pursuant to the provisions of this Contract Agreement shall be without
prejudice to the accrued rights of either Party including its right to claim and recover
money damages, security deposits, and other rights and remedies whichit may have
in law or contract.

projects in Zone-Delhi NCR on EPC mode

1.2.35. Indemnification

a)

c)

d)

The Contractor shall indemnify, defend, save and hold harmless, IHMCL and
NHAI and Ministry of Road Transport and Highways (MoRTH) and its
Officers, Agents, Engineer, against any direct loss, damage, claims, cost and
expense of whatever kind and nature (including without limitation, legal fees,
claims and expenses incurred in connection with any suit, action or
proceeding or any claim asserted, such as fees and expenses incurred), joint
or several, that arise out of or are based upon any order passed by any
statutory authority including courts, tribunals or other judicial/ quasi — judicial
authorities, on account of breach of the Contractor’s obligations under this
Contract Agreement or any other related agreement or otherwise, any fraud
or negligence attributable to the Contractor or its Agents or Sub-Contractors,
under contract or tort or on any other ground whatsoever, all eventualities of
theft, dacoity, robbery, etc., except to the extent that any such suits,
proceedings, actions, demands and claims has arisen due to any breach or
default of this Contract Agreement on the part of IHMCL.

The Contractor shall indemnify IHMCL and NHAI and MoRTH of all legal
obligations of its professionals deployed. IHMCL and NHAI and MoRTH also
stand absolved of any liability on account of death or injury sustained by the
Contractor’s staff during the performanceof their work and also for any
damages or compensation due to any dispute between the Contractor and
its staff.

The remedies provided under this Article are not exclusive and shall not limit
any rights or remedies that may otherwise be available to IHMCL Indemnified
Party at law or in equity.

The provisions of this Article shall survive Termination.

1.2.36. Compensation for default by the Contractor

1)

2)

In the event of the Contractor being in breach of this Contract Agreement,
unless such default or delay is on account of Force Majeure or through no
fault of the Contractor, the Contractor shall pay to IHMCL, all direct costs
suffered or incurred by IHMCL as a consequence of such breach, within 30
days of receipt of the demand supported by necessary particulars thereof.

The Contractor shall pay to IHMCL all direct costs suffered or incurred by
IHMCL incurredas a result of any and all losses, claims, damages and
liabilities (including, without limitation, legal fees and other expenses incurred
in connection with any suit, action orproceeding or any claim asserted, such
as fees and expenses incurred), joint or several,that arise out of, or based
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upon:

any untrue statement or misrepresentation of a material fact provided by
the Contractor or an omission to state a material fact required to be
communicated;

any non-performance or breach of the roles, responsibilities,
representations, warranties, undertakings and declarations contained
herein by the Contractor or its directors, employees, personnel or
representatives.

negligence, fraud or misconduct of the Contractor or any of its
employees, agents,affiliates or advisors.

1.2.37. Cap on Liability of Parties

Notwithstanding anything stated herein above and under any circumstances, the
liability of Contractor under this Clause for each site shall not exceed the total contract
price.

1.2.38. Representation and warranties of the Contractor

The Contractor declares, represents, and warrants as follows:

1) Itis duly organized and validly existing under the laws of India, and has full

2)

4)

9)

6)

9)

power and authority to execute and perform its obligations under this
Contract Agreement and to carry out the works and provide services
contemplated hereby;

It has taken all necessary corporate actions under Applicable Laws to
authorize the execution and delivery of this Contract Agreement and to
validly exercise its rightsand perform its obligations under this Contract
Agreement;

It has obtained all necessary internal/external approvals, registrations and
certifications required from relevant authorities and other entities for fulfilling
its obligations as set out in this Contract Agreement;

It has not violated any of the conditions subject to which such approvals,
registrations and certifications have been granted or any other applicable
regulations and / or guidelines or directives or statutes;

It shall ensure that such approvals, registrations and certifications will
remain in force, including, by taking prompt steps for timely renewal of the
same;

It undertakes to continue to comply with all Applicable Laws with respect to
its roles /obligations under this Contract Agreement;

There are no actions, suits, proceedings, or investigations pending before
any court or before any other judicial, quasi- judicial or other authority, the
outcome of which may result in the breach of this Contract Agreement or
which individually or in the aggregate may result in any material impairment
of its ability to perform any of its obligations under this Contract Agreement;

It shall at no time sub-contract any of its obligations under this Contract
Agreement without the prior permission from IHMCL. IHMCL. Provided that
in case in case the Contractor proposes to sub-contract any of its obligations
under this Contract Agreement, it shall seek written permission along with
the details of the activities that it proposes to sub-contract to third parties;

No representation or warranty by the Contractor contained herein or in any
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other document furnished by it to IHMCL in relation to Applicable Laws
contains or will contain any untrue or misleading statement of material fact
or omits or will omit to state a material fact necessary to make such
representation or warranty not misleading;

10) No sums, in cash or kind, have been paid or will be paid, by or on behalf of
the Contractor, to any person by way of fees, commission or otherwise for
securing the award of this Contract Agreement or for entering into this
Contract Agreement or for influencing or attempting to influence any officer
or employee of IHMCL in connection therewith.
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Schedule-A - Site of the Project
1. Site of the Project

This Zone covers the ATMS projects in Delhi NCR covering approximately 1205 Km of
which Full ATMS Implementation of about 408 Km and ATMS Upgradation with VIDES of

797 Km. The PIU wise details are provided as below:

Full ATMS ATMS. Total Length (in
S. . Upgradation
PIU Implementation . . Km)
No. (in Km) Approx with VIDES (in Approx
Km) Approx
1 | Rewari 77 190 267
2 | Mathura 0 59 59
3 | Ghaziabad 0 113 113
4 | Meerut 37 193 230
5 | Baghpat 252 78 330
6 | Bhiwani 43 163 205
Grand Total 408 797 1205

a. The details of ATMS Projects under various PIUs are as below:

Length (in

Full-Scale ATMS

Sr. . OR
No. Project Name PlUs AKn:Z)x ATMS
PP Upgradation
1 Muzaffarnagar-Miranpur section of NH-709AD Meerut 26 Full-Scale ATMS
2 Spur to Muzaffarnagar project Meerut 11 Full-Scale ATMS
Six laning & strengthening of NH-248A from Existing
3 Km 2+740 (Rajiv Chowk) to Km 11+682 in Gurugram Rewari 9 Full-Scale ATMS
on HAM in the state of Haryana (Package-I).
4 Delhi-Gurgaon-Kotputli NH-48 Rewari 63 Full-Scale ATMS
5 Dharuhera-Bhiwadi Link Road Rewari Full-Scale ATMS
: . ATMS
Delhi Meerut Expressway (NE-3) PKG-1 Ghaziabad Upgradation
7 Delhi Meerut Expressway (NE-3) PKG-2 Ghaziabad 19 ATMS.
Upgradation
8 Delhi Meerut Expressway (NE-3) PKG-3 Ghaziabad 22 ATMS.
Upgradation
9 Delhi Meerut Expressway (NE-3) PKG-4 Ghaziabad 32 ATMS.
Upgradation
10 | Delhi-Saharanpur (NH 709B) PKG-1 Ghaziabad 15 ATMS
Upgradation
11| Delhi-Saharanpur (NH 709B) PKG-2 Ghaziabad 17 ATMS
Upgradation
Western UP Tollway Private Limited, Operations and
12 Maintenance of NH-58 from km. 52+250 to km. Meerut 78 ATMS
130+560 Meerut — Muzaffarnagar section in the state of Upgradation

Uttar Pradesh
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Full-Scale ATMS

Length (in
3;‘_ Project Name PlUs AKm) A?I\I}S
pprox Upgradation
Four-Laning of Meerut-Bulandshahar section of NH-235
13 from Km 8.800 (Design chainage Km 8.800) to Km Meerut 61 ATMS
66.482 (Design chainage Km 73.512) in the state of Upgradation
Uttar Pradesh on Hybrid Annuity Mode
14 | Meerut-Najibabad section of NH-119 Meerut 54 ATMS.
Upgradation
Six laning & Strengthening of NH-248A from existing
15 km. 11.682 to km. 24.400 (Design Ch. Km. 9.282 to km. Rewari 13 ATMS
22.000) under NHDP phase |V in the state of Haryana Upgradation
on Hybrid Annuity Mode(Package-II)
Construction of the proposed Panyala mode Narnaul to
16 Dhani Bathoda and Section of NH-11 from km 12.00 to Rewari 46 ATMS
km 31.00 as an Economic Corridor & Feeder route in Upgradation
the state of Haryana on “Hybrid Annuity Mode”
Construction of the proposed Narnaul Bypass and Ateli
17 Mandi to Narnaul Section of NH-11 from km 43.445 to Rewari 41 ATMS
km 56.900 as an Economic Corridor & Feeder route in Upgradation
the state of Haryana on “Hybrid Annuity Mode”
Upgradation of Rewari-Ateli Mandi section of NH-11
18 from Ex. km 11.780 at Rewari to Ex. Km 43.445 at Ateli Rewari 30 ATMS
Mandi (designed length 31.000 Km) as feeder route in Upgradation
the State of Haryana on “Hybrid Annuity Mode”
Construction of Proposed Rewari Bypass (Designed ATMS
19 | Length 14.4 Km.) as Feeder route in the State of Rewari 14 Uparadation
Haryana on Hybrid Annuity Mode: P9
4/6 laning of Narnaul Bypass Crossing to Paniyala Mor
(NH-148B) (at NH-48 Junction) = 31.24 Km, Nizampur
20 Link Road=2.76 Km & Narnaul Bypass Crossing to Rewari 45 ATMS
Pacheri Kalan=11.30 Km (NH-11) in the State of Upgradation
Haryana under Bharatmala Pariyojana on Hybrid
Annuity Mode (HAM)
Construction of Six lane access control Highway from
DND Maharani Bagh to Junction with Jaitpur-Pushta
21 Road Section of NH-148NA (Design Ch.0.000 to 9.000 Mathura 9 ATMS
in the National Capital Territory of Delhi on Hybrid Upgradation
Annuity Mode (HAM) under Bharatmala Pariyojana
(NHAI/BM/DND-KMP/NH-148NA/IE-I)
Construction of Six Lane access-controlled Highway
from Junction with Jaitpur-Pushta Road to Junction with
Sector 62/65 dividing road on Faridabad — Ballabhgarh
29 Bypass Section of NH-148NA (Design Ch. 09+000 to Mathura 24 ATMS
33+000) including spur from Design Ch. 13+200 to Upgradation

Junction of Faridabad -Ballabhgarh Bypass with NH-19
near Badarpur Border in the state of Haryana on Hybrid
Annuity Mode under Bharatmala Pariyojana
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Full-Scale ATMS

Length (in
Sr. . OR
No. Project Name PlUs AKn:Z’X ATMS
PP Upgradation
Construction of Six Lane access-controlled Highway
from Junction with Sector-62/65 dividing road on
Faridabad - Ballabhgarh Bypass to Junction near KMP ATMS
23 | Expressway with NH-148N (Delhi-Vadodara Mathura 26 Uparadation
Expressway) Section of NH-148NA (Design Ch. 33+000 P9
to 59+063) Pkg-lll in state of Haryana on Hybrid
Annuity Mode under Bharatmala Pariyojana
24 4L PS of EPE Cossing to start of Shamli Bypass from Baghpat 61 Full-Scale ATMS
Km. 92.20 to Km. 155.025 of existing NH-709-B
o5 2L of HR/UP Border - Baghpat - Meerut from km. 0.00 Baghpat 44 Full-Scale ATMS
to km. 41.36 & from km. 45.84 to km. 48.26
4L PS of Meerut to after Bridge over River Yamuna, Baghpat Full-Scale ATMS
26 | Haryana via Shamli-from km. 0.00 to km. 88.476 of NH- 84
709A
Shamli Byapss- Saharanpur from km 92.2 to km Baghpat Full-Scale ATMS
27 63
155.025
8 Panipat — Shamli Baghpat 36 ATMS'
Upgradation
Shamli — Muzzafarnagar Baghpat ATMS
29 43 .
Upgradation
30 | 4L Ismailabad-Ambala NH-152 Bhiwani 43 Full-Scale ATMS
Delhi-Amritsar-Katra PKG 3 Bhiwani ATMS
31 31 :
Upgradation
Delhi-Amritsar-Katra PKG 4 Bhiwani ATMS
32 29 .
Upgradation
33 Delhi-Amritsar-Katra PKG 5 Bhiwani 38 ATMS
Upgradation
Jalbehra-Shahbad NH152G Bhiwani ATMS
34 23 .
Upgradation
Bhiwani-Hansi NH 148B Bhiwani ATMS
35 43 .
Upgradation

2. Location of Regional ATMS CCC

The Regional ATMS Command & Control Center (CCC) is proposed to be located

at Sohna, NE - 4, Ch. 000+000 km.
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Schedule - B

1. Project Background

The Advanced Traffic Management System (ATMS) is a flagship initiative of NHAI
aimed at enhancing road safety, enabling intelligent traffic management, and
ensuring seamless enforcement across India’s National Highways and
Expressways. The project seeks to establish a future-ready ATMS backbone in
identified project stretches in select PIUs of NHAI in Zone 1 — Delhi Region by
leveraging Al-driven technologies, advanced analytics, and integrated surveillance
and

Development of the ATMS Project shall include Design, Supply, Installation, Testing,
in Commissioning and Operation & Maintenance of Advanced Traffic Management
System (ATMS) at the stretches listed in Schedule-A, with the provision of facilities
and Scope work as specified in Schedule-B, and ensure compliance with the
Specifications and Standards outlined in Schedule-C.

The Project execution shall be categorized into following implementation types:

e Full-Scale ATMS Implementation: For corridors/stretch/projects requiring
end-to-end installation of the complete ATMS system with sub-systems,
defined as per NHAI Guidelines, October 2023 or as amended from time to
time, including enforcement, traffic management, and field communication
infrastructure.

e ATMS Upgradation with VIDES Components: For corridors/stretch where
older ATMS systems are already deployed by other stakeholders and require
upgradation with VIDES component and connectivity and requisite
manpower set up in the existing Control center.

2. Key Project Objectives

a) Deployment of Al-enabled Advanced Traffic Management Systems (ATMS)
on National Highways and Expressways

b) Upgradation of brownfield ATMS projects for improved incident management
and enforcement (Upgradation with VIDES component)

c) Establishment of a multi-tier ATMS Command & Control Center (CCC)
framework to enable corridor-level monitoring and incident response, zonal
supervisory control and enforcement, and centralized data aggregation for
analytics, national dashboards.

3. Description of the ATMS Project

a. The Authority has envisaged implementation of ATMS system on the project to
enhance road safety, make road-travel efficient & sustainable, and enable stress-free
travel by adoption of ATMS.

b. Advanced Traffic management and control systems shall be composed of field
equipment and sensors that will collect information on road conditions, traffic
conditions, violations, incidents, and shall be sent to the ATMS Command and
Control center. ATMS system shall provide necessary information on roads, traffic,
incidents, and environment to road users, and alerts regarding violations and
incidents to the enforcement agencies / rescue team 24 hours a day 365 days a year
to ultimately ensure safe and smooth traffic as described in this Annex-Il of Schedule-
B.
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c. The ATMS Project shall include the following components to be provided as per the
functional and technical specifications mentioned in Schedule-C:

¢ Video Surveillance System / Traffic Monitoring Camera System (TMCS)
¢ Video Incident Detection and Enforcement System (VIDES)

¢ Vehicle Actuated Speed Display System (VASDS)

e Fixed and Portable Variable Message Sign (VMS) System

e Communication Network with OFC Backbone

« EmergoncyCalBox [Deleted]

e ATMS Command & Control Center (CCC)

o Power Supply for Field Equipment as well as for ATMS Command & Control
Center

e Operation & Maintenance (O&M) of the entire ATMS Facility

The entire system should function efficiently as an integrated solution during the
entire O&M period.

d. Multi-Tier ATMS Command & Control Framework

The project entails establishing a multi-tier ATMS Command and Control Center
(CCC) framework by setting up multiple Local ATMS CCC at the project level, setting
up of one Regional Command Centers at the zonal level, and then integrating the
regional ATMS CCC with a centralized National ATMS CCC at NHAI headquarters.

This hierarchical architecture is designed to enable seamless coordination and real-
time monitoring of traffic conditions and incidents, support effective enforcement
integration, and provide a unified platform for centralized, data-driven decision-
making across the entire NH Network. The schematic diagram is provided as below:

Integrated Multi-Tier ATMS Command & Control Center Framework

A unified National-
level ATMS
Command &
Control Center for
centralized
monitoring, data
aggregation,
analytics and
decision-making

National CCC - HQ

Various Zones | l
| Regional Command
v

Control Centers at

C 11 I 111 RO Level providing
'___l zonal supervision, e-

.Q. .Q .E. Challan Facilitation
et .__- o e S across multiple Local

S| e CCC, analytics
Regional CCC - Zone 1 Reglonal CCC - Zone 2 Regional CCC - Zone ‘n’

v l v v l l v l v On-ground Local
Sub-Control Center
for real-time
monitoring, Incident
management, and

Local CCC Local CCC Local CCC LocalCCC iccc Local CCC Local CCC LocalCCC Local CCC field-level response
Project 1 Project2 Project n’ Project 1 Project2 Project'n’ Project 1 Project2 Project'n’ coordination.
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4. Specifications and Standards

The ATMS Project shall be designed and constructed in conformity with the as
per the functional and technical specifications mentioned in Schedule-C.

This RFP describes functional requirements envisaged by IHMCL. In addition, the
minimum technical specifications have been prescribed in this document, wherever
indispensable. The Contractor is responsible for the design of complete project and
the system architecture to deliver state-of-the-art solution to IHMCL fully complying
to the functional requirement specified in the RFP and site conditions. Any
consideration affecting safety, security, redundancy, and compliance to stipulated
provision prescribed by Government Authorities is the responsibility of the
Contractor and shall be duly taken care of to ensure adherence to minimum
functional and technical requirement stipulated in this document as well as the SLA
parameters.

5. Scope of Work
5.1. Broad Overview of Scope of work

The ATMS Contractor shall be responsible for the end-to-end design, supply,
installation, testing, commissioning, operation, and maintenance of the
Advanced Traffic Management System (ATMS) on a turn-key basis at all
specified project locations, including comprehensive 5-year Operation &
Maintenance (O&M) services. The system shall be delivered in full compliance
with the functional and technical requirements outlined in Schedule C and
operated and maintained throughout the entire contract period.

Broad overview of scope is as below:

i. Undertake end-to-end site surveys and feasibility assessments for the
deployment of all ATMS components, including finalization of locations for
key sub-systems such as the Traffic Monitoring Cameras System (TMCS),
Video Incident Detection & Enforcement System (VIDES), Variable
Message Signs (VMS), and Vehicle Automatic Speed Detection (VASD).

ii. Prepare detailed design documents and drawings, including civil
structures such as gantry design, etc. in accordance with the
specifications outlined in the RFP and as per NHAI Policy
Guidelines/Standard Documents/2023, Policy Circular No. 11.53/2023
dated 10 October 2023.

iii.  Procure and supply all required ATMS equipment, materials, spare parts,
test instruments, and tools; ensure secure transportation and timely
delivery to the designated project sites; and carry out all associated civil
works necessary for the erection of poles or gantries, providing robust
pole/gantry structures designed to withstand site-specific wind loads and
environmental conditions, in accordance with NHAI/MoRTH specified
standards

iv.  Carry out testing, commissioning, and trial run of the ATMS systems at
the specified project locations, ensuring rectification and closure of all
punch-point items identified during Site Acceptance Testing (SAT) and
obtaining approval for Go-Live.

v. Design, implement, integrate, test, commission, and maintain a secure,
high-bandwidth OFC-based digital communication system linking all
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ATMS tiers—field devices, Local, Regional, and National CCCs—
including full-scale ATMS Implementation project and ATMS upgradation
with VIDES projects, with responsibilities covering corridor survey,
network planning, civil works, equipment supply, feasibility assessments,
alternate connectivity where OFC is unfeasible, stakeholder coordination,
statutory clearances, and end-to-end operations, maintenance.

Integrate any other ATMS projects implemented under various PIUs within
the Region/Zone, in addition to the ATMS projects specified in Schedule
A, with the Regional ATMS Command and Control Centre (CCC) for
centralized monitoring of ATMS equipment, live video feeds, and
incident/event data. The Bidder shall ensure seamless interoperability,
real-time data exchange, and unified monitoring at the Regional ATMS
CCC in accordance with the technical requirements, interfaces, and
standards specified in the RFP.

Ensure uninterrupted 24x7 power supply to all ATMS field devices and
Command & Control Centres by arranging and maintaining primary
electricity connections, UPS, solar or other renewable sources, and DG
sets at its own cost, including all applications, approvals, electrical works,
protection systems, testing, recurring charges, and alternative
arrangements as required, with no financial or operational obligation on
IHMCL/NHAL.

Provide comprehensive 5-year operation and maintenance (O&M) of the
ATMS, ensuring 24x7 availability, optimal performance, preventive and
corrective maintenance, software and network support, spare parts
management, and deployment of dedicated qualified manpower, while
adhering to SLA requirements, safety protocols, and timely reporting to
maintain uninterrupted and reliable operation of all field and control centre
equipment.

Deployment of ATMS Hardware and Integration with Common ATMS
Software

a. Deployment of ATMS Hardware

i. The Contractor shall be responsible for the supply, installation,
testing, commissioning, and maintenance of all ATMS field and
control room hardware at the designated project locations, in
accordance with the Technical Specifications, Drawings, and
Applicable Standards provided in this RFP.

ii. The scope shall include, but not be limited to:

1. Field devices such as CCTV cameras (Fixed/PTZ), ANPR
cameras, Traffic Monitoring Sensors (Radar/LiDAR/Video-
based), Variable Message Signs (VMS), Environmental Sensors,
and associated mounting structures.

2. Networking equipment including switches, routers, firewalls,
media converters, and communication infrastructure.

3. Power supply systems including UPS, cabling, earthing, surge
protection, and integration with available raw power supply.

4. Control Room hardware including servers, storage systems,
operator workstations, video wall controllers, display panels, and
associated peripherals.
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5. The Contractor shall ensure that all equipment is installed in
accordance with OEM guidelines, relevant IRC/MoRTH
specifications, and industry best practices. All hardware shall be
interoperable, scalable, and capable of seamless integration with
the Common ATMS Software platform.

Integration with Common ATMS Software

The Common ATMS Software application shall be provided
separately by IHMCL. The Contractor shall ensure complete
integration of the deployed hardware components with the said
software platform.

In this regard, the Contractor shall:

1. Provide all necessary APIs, SDKs, communication protocols, and
interface documentation required for integration.

2. Ensure that field devices support open and standard
communication protocols (such as ONVIF, NTCIP, REST APlIs,
or other standards as specified).

3. Facilitate configuration, device mapping, health monitoring, event
triggering, and data exchange with the Common ATMS Software.

4. Undertake joint integration testing in coordination with IHMCL
and the software provider.

5. Rectify any hardware-level incompatibility issues identified during
integration at no additional cost to the Authority.

Interoperability and Compliance
The Contractor shall ensure that:

1. All deployed devices are compliant with interoperability
requirements specified in the RFP.

2. No proprietary lock-in architecture is introduced that restricts
integration with the Common ATMS Software.

3. Firmware and software versions of field devices are compatible
with the centralized application.

4. Cybersecurity provisions, including secure communication
(SSL/TLS), device authentication, and role-based access, are
implemented as per prevailing guidelines.

Testing and Commissioning

The Contractor shall conduct Factory Acceptance Testing (FAT),
Site Acceptance Testing (SAT), and System Integration Testing
(SIT) in coordination with IHMCL and the Common ATMS Software
provider.

Final acceptance of the ATMS system shall be subject to:
Successful hardware installation and commissioning,

2. Seamless data flow and command execution through the
Common ATMS Software,

Demonstrated device health monitoring and alert generation,
Compliance with defined Service Level Agreements (SLAs).
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e. Responsibility Matrix

i. For clarity, IHMCL shall provide the Common ATMS Software
platform, while the Contractor shall be solely responsible for:

Hardware readiness for integration,

Interface compatibility,

w =

End-to-end functional integration at device level,

4. Resolution of hardware-originated integration

5.2. Detailed Scope of Work

5.2.1.

5.2.2.

Detailed Site Survey and Feasibility

Undertake end-to-end site surveys and feasibility assessments for the
deployment of all ATMS components, including:

Finalising locations for key ATMS sub-systems/components such as the
Video Incident Detection & Enforcement System (VIDES), Variable
Message Signs (VMS), and Vehicle Automatic Speed Detection (VASD)
in consultation with concerned PIU/IHMCL team.

Requirement gathering, identification and recommendation on sites for
local ATMS Command & Control Centres in close coordination with the
concerned PIU and IHMCL.

Assessing the availability and adequacy of network connectivity in
existing ATMS projects where upgrades with VIDES are planned and
recommending necessary enhancements.

Identifying and proposing suitable mechanisms for establishing reliable
connectivity (e.g., fibre, MPLS, or other secure communication links) to
support seamless integration

Submission of Technical Design Document

The ATMS Contractor shall prepare comprehensive technical design
documents and detailed drawings strictly in line with the specifications
outlined in the RFP and in accordance with NHAI Policy Guidelines/Standard
Documents/2023, Policy Circular No. 11.53/2023 dated 10 October 2023.
The design submission must provide a complete technical solution and
system architecture for each ATMS module and shall cover, at a minimum,
the following aspects:

a.

Technical Solution Requirements: Tools & Technologies for Each
Module, Storage & Database, Data Processing & Analytics, Backend
Services, Frontend Applications, etc.

Scalability and Performance: Strategy for horizontal and vertical scaling
to handle projected traffic loads, Performance benchmarks, latency
targets, and response-time SLAs for each module.

System Architecture for Each Module: present a layered architecture
diagram and narrative description for each ATMS module, addressing,
API Layer & Integration Frameworks to ensure seamless interoperability
across systems, Protocols & Communication Standards (e.g., HTTPS,
MQTT, WebSockets) for secure and efficient data exchange, Polling
Intervals & Data Refresh Cycles for timely updates, Data Processing &
Analytics Pipeline defining data flow from acquisition to actionable
insights, Reporting & Visualisation Engine to provide dashboards and
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analytical reports, User Interface / User Experience Layer ensuring
intuitive and responsive operation, Security & Identity Management
covering authentication, authorisation, and end-to-end encryption.

Deployment Strategy and Timeline: Provide a detailed deployment plan
and time schedule for completing the entire scope of work, including,
phased rollout of each ATMS module with defined milestones,
integration testing, user acceptance testing (UAT), and final
commissioning.

The ATMS Contractor shall conduct the field survey, preparation of
design drawings and supply of ATMS equipment and materials, spare
parts, test equipment, tools and materials, factory inspection (inspection
of equipment & materials upon delivery), training, transportation and site.
delivery, construction and installation, preparation of as-built drawings,
testing and commissioning and operation and maintenance of the ATMS
system.

5.2.3. Construction of Supporting Civil Infrastructure

a) The ATMS Contractor shall be fully responsible for all civil works
required for the successful deployment of ATMS site components.
This includes site clearance, construction of foundations, chambers,
etc. and the erection of gantries and poles at the designated
locations. The design of gantries and poles shall be approved by IIT
or NIT prior to erection. All foundations and structures shall be
constructed using appropriate concrete grades and materials in
accordance with NHAI/MoRTH standards for similar works.

b) The ATMS Contractor shall adopt a uniform and standardized
walkable gantry design for installation of ATMS equipment across all
project locations. The gantry design shall be finalized in consultation
with the NHAI Design Cell and other relevant institutes/agencies to
ensure consistency in structural design, safety, and aesthetics, and
to facilitate ease of approvals. The ATMS Contractor shall also share
the finalized gantry design with the concerned civil
contractors/authorities, wherever feasible, for incorporation of
required foundations and provisions during the highway construction
stage to minimize retrofitting and associated costs.

c) The Contractor shall ensure the structural integrity, stability, and
durability of all erected gantries and poles, implement all necessary
safety measures during construction and installation, and shall
remain solely responsible for the proper erection, alignment, and
long-term performance of these structures to withstand site-specific
wind loads/pressure, environmental conditions.

d) Any damage caused to the highway or associated infrastructure
during these works must be restored to its original condition at the
ATMS Contractor’s cost. Any delay in completing the restoration work
shall attract a penalty as per the applicable contract provisions.

e) Utilization of any Existing Signage Gantries for VIDES/ VASD/
VMS Installation - During the implementation phase, the feasibility
of utilizing existing or proposed signage gantries for installation of the
Vehicle Incident Detection and Enforcement System (VIDES),
Vehicle Actuated Speed Display System (VASD), and Variable
Message Board (VMS) shall be examined and finalized in
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consultation with the respective NHAI PIU/IHMCL. Such utilization
shall be subject to suitability of site conditions, structural adequacy of
the gantry, compliance with prescribed visibility and performance
requirements, and adherence to applicable safety standards. The
decision of the PIU in this regard shall be final and binding.

In case any existing or proposed signage gantries are utilized for
VIDES/ VASD/ VMS installation, the corresponding cost towards
supply and installation of such gantries, as provided for in the
Contract Price, shall be suitably adjusted.

5.2.4. Supply, Installation, Commissioning & Go-Live

The Contractor shall be responsible for turnkey, end-to-end supply,
installation, and commissioning and Go-Live of all ATMS hardware,
software, and associated services at the specified locations as below:

a) Procure and deliver all ATMS equipment, poles/gantries, cables,
connectors, junction boxes, and accessories with secure packaging,
spares parts, insurance, and timely transportation to the designated
sites, obtaining all necessary statutory, regulatory, and site-specific
clearances required for delivery and installation.

b) Install all ATMS components with correct alignment, region settings,
and unobstructed PTZ camera coverage; securely mount devices on
poles/gantries ensuring visibility, accuracy, weather resistance, and
protection against vandalism; and provide smart, weatherproof,
vandal- and theft-resistant enclosures and junction boxes with real-
time tamper detection, relocating or re-aligning equipment as
required during System Acceptance Testing.

c) Conduct comprehensive pre-commissioning checks, system testing,
and trial runs of all ATMS components (TMCS, VIDES, VASD, VMS,
cameras, sensors, communication links, and backend integrations)
at specified locations to ensure full functionality, performance, and
compliance with RFP specifications under actual traffic and
environmental conditions.

d) Perform Site Acceptance Testing (SAT) in coordination with
IHMCL/Representatives of IHMCL/NHAI to identify and rectify all
deficiencies and punch points, test logs, and certifications for all
corrective actions taken. Submit all required documentation,
including test reports, as-built drawings, calibration certificates, and
commissioning records as part of the handover process.

e) Obtain formal Go-Live approval from the IHMCL only after successful
SAT and trial runs, after closure of all point points, if any.

5.2.5. Power Supply for ATMS field devices and Command & Control Center

a) The ATMS Contractor shall ensure 24x7 power supply to all ATMS
field equipment and the ATMS Command and Control Centres,
including both local and regional CCCs, using electricity from the
local Electricity Department as the primary source, supported by
UPS, renewable energy sources (e.g., solar), and DG sets of
adequate capacity to ensure uninterrupted operation.

b) There shall be NO obligation of IHMCL or NHAI with regard to
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providing power/ electricity supply/connections for testing
commissioning, operation & maintenance of any component of the
ATMS.

The ATMS Contractor shall carry out all necessary applications and
approvals with the Power Company for electricity supply to the field
equipment, ATMS CCCs in their own name or IHMCL/NHAI as
applicable. All costs associated with such applications, connections,
and execution of work shall be borne entirely by the Contractor.

Complete all electrical terminations for ATMS devices, and install all
necessary lightning protection, surge protection devices (SPDs),
earthing and grounding systems to safeguard equipment against
electrical faults and transient over-voltages The Contractor shall also
test and certify the electrical installations for safety, reliability, and
seamless integration with the ATMS power and communication
systems.

Provide raw and solar-powered connections for all site components
as per Schedule C, including panels, enclosures, stands, cabling,
conduits, foundations, and all necessary accessories to ensure
continuous and reliable operation.

The ATMS Contractor shall make all necessary arrangements to
ensure electricity supply for the execution of works and the O&M
period for the entire contract duration. In case electricity is
unavailable from the power company, the Contractor shall provide
alternative arrangements, including renewable energy or DG sets.
No extension of time shall be granted by NHAI for milestone
achievement due to the Contractor’s inability to arrange electricity.

All charges related to power supply, including fixed charges,
installation, recurring charges, electricity bills, DG fuel, and
maintenance for field equipment, ATMS Control Centre, Contractor’s
site office, or any other facility used under the contract, shall be borne
by the ATMS Contractor for the entire contract period. IHMCL/NHAI
shall have no financial or operational responsibility in this regard.

The Contractor shall submit the electrical design for all ATMS
components, including electricity load requirements, cabling,
distribution boards, and clean earthing systems, ensuring suitability
for continuous and reliable operation of all ATMS equipment.

5.2.6. Setting up OFC based Digital Transmission system through 2 x 48 Core

a)

b)

The ATMS Contractor shall design, supply, install, test, commission,
and maintain a comprehensive OFC-based digital communication
system to provide secure, high-bandwidth, and resilient connectivity
across all ATMS tiers. This shall include establishing seamless
communication links from the field devices to their respective Local
ATMS Command & Control Centres (Local ATMS CCC), from each
Local ATMS CCC to the Regional ATMS Command & Control
Centres (Regional ATMS CCC), and further from the Regional ATMS
CCC to the National ATMS Command & Control Centre (National
ATMS CCC) which shall be located in Delhi-NCR.

The Scope shall include the laying of two (02) 48-core OFC cables in
accordance with the standards and specifications set forth in
Schedule C, preferably along each sides of the stretch, so as to
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provide connectivity across the highway stretch, service roads,
underpasses, entry/exit ramps, and all locations where ATMS field
equipment or control facilities are deployed.

OFC Works

The ATMS Contractor shall be responsible for the complete design,
implementation, and maintenance of the Optical Fiber Cable (OFC)-
based digital communication system, encompassing the following
scope of work:

OFC works shall be carried out by the IP-l licensed
companies registered with Department of
Telecommunications in terms with Clause 6.17 of the RFP.

OFC works shall be carried out in accordance with the
guidelines  and  specifications of  Department  of
Telecommunications.

Network Design and Planning: The Contractor shall conduct
a detailed topographical and utility survey of the entire corridor
to finalize the OFC route, including service roads, underpasses,
and entry/exit ramps. A robust and scalable OFC network
topology shall be designed to ensure redundancy (ring/mesh),
future expansion capability, and compliance with uptime and
latency requirements for real-time video and data transmission.
Detailed engineering drawings and technical specifications
shall be prepared for all network layers, including cable routing,
duct layouts, manholes, chambers, and termination points.

Trenching, Ducting & Civil Works: The Contractor shall
execute trenching, duct laying (manual excavation or HDD),
manhole  construction, and installation of  route
markers/chamber covers in medians or alternative Right-of-
Way (LHS/RHS) as required. Warning/safety tape shall be
provided at one foot above ducts prior to backfilling, with proper
soil/lsand filling and compaction. The Contractor shall
coordinate with local utilities and authorities to obtain necessary
clearances and right-of-way permissions, as applicable, to
avoid service disruptions.

OFC Supply & Laying:

The Contractor shall procure and lay high-quality feeder and
distribution optical fiber cables with appropriate armouring and
specifications. Precision splicing, termination, and jointing shall
be carried out to meet defined performance parameters. Each
OFC segment shall be tested and certified for attenuation,
bandwidth, and continuity in line with industry standards. The
short haul connections like between field equipment to access
points, access points to OFC backbone etc shall be done with
minimum 12 Core cable. The OFC shall be laid strictly as per
the Standards and Specification given under Schedule-C.
ATMS contractor to lay OFC underground at-grade level, and
crossing if required under paved surface should be done
through HDD without affecting the road surface or any road
infrastructure. ATMS Contractor shall be held liable for any
damage to the road surface and road infrastructure while
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implementing ATMS works. The network devices at the
roadside unit shall have the optical bypass facility to avoid the
network outage caused by the power failure at that field
equipment level.

Active Network Equipment: The Contractor shall supply,
configure, and integrate all active and passive components,
including termination panels, patch panels, multiplexers,
routers, switches, and UPS/power supply systems. All
equipment shall be designed for 24/7 operations with
redundancy in both power and communication paths.

End-to-End Connectivity: The Contractor shall establish
dedicated OFC links from every ATMS field device (e.g.,
VIDES, VASD, VMS, ANPR cameras, sensors) to the
respective Local Command & Control Centre (CCC). High-
availability backbone OFC shall be provided between Local
CCCs and their designated Regional CCCs. Secure, high-
bandwidth OFC shall be laid and integrated from each Regional
CCC to the National CCC in Delhi NCR to enable seamless,
real-time data and video transfer.

Integration, Testing & Commissioning: The Contractor shall
integrate the OFC network with all ATMS subsystems and
required external interfaces. Comprehensive testing—including
OFC integrity, network performance, and end-to-end
connectivity—shall be conducted prior to Go-Live.

Network Security: A robust network monitoring platform shall
be implemented for proactive fault detection and performance
tracking. Multi-layer network security measures, such as
encryption, access controls, and incident response
mechanisms, shall be deployed to protect the network against
unauthorized access or damage.

The Contractor shall have complete, end-to-end responsibility
for survey, design, procurement, installation, integration,
testing, commissioning, and lifecycle maintenance of the entire
OFC-based digital communication system to ensure
uninterrupted, secure, and scalable connectivity.

Where OFC-based connectivity is found to be unfeasible, the
Contractor shall conduct detailed feasibility studies and submit
recommendations for alternate connectivity solutions—such as RF,
wireless, or other suitable technologies—for prior approval of IHMCL.

In case of ATMS Upgradation projects, the ATMS Contractor shall be
fully responsible for establishing OF C-based connectivity to integrate
the VIDES component with the existing ATMS Local Control Centres
or the toll plazas currently serving as the operational hubs

The ATMS Contractor shall, where the existing OFC
infrastructure is found inadequate or absent, design and
implement suitable solutions to meet the required
communication performance. The Contractor shall provide
solutions such as laying new OFC, utilizing available dark fibre,
deploying radio frequency (RF) links, MPLS circuits, or adopting
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hybrid communication technologies, as necessary.

ii. The ATMS Contractor shall coordinate with NHAI project
stakeholders, including EPC/HAM/BOT/TOT concessionaires,
utility agencies, and local authorities, to ensure smooth
execution of all network-related activities, while carrying out all
works with minimal disruption to highway operations and in full
compliance with applicable statutory and safety requirements.

iii. The ATMS Contractor shall ensure uninterrupted connectivity
to all VIDES installations within the upgraded ATMS network,
accept full responsibility for any downtime attributable to
communication or network disruptions as a service-level breach
subject to applicable SLA penalties, and provide continuous
operations and maintenance support, including proactive
monitoring, fault diagnosis, and prompt rectification throughout
the contract period.

Setting up of Local ATMS Control Center and Regional ATMS Command
& Control Center

Local ATMS Control Centre

The Contractor shall setup Local ATMS Control Center at judicious locations
preferably every 75 to 100 Km distance.

All the Local ATMS Control Center should be connected to the stretches
under its jurisdiction as well as to the Regional ATMS Command & Control
Centre through suitable network architecture as defined in RFP.

For establishing Local Control Centres, the Contractor can use existing Toll
Plaza buildings, ATMS Control Centre available in the project stretch. In case
Local Control Centre space is not available at a desired location, the
Contractor shall establish the Local Control Centre in Porta Cabin/
Containers of suitable size as per provisions of Schedule C. For avoidance
of doubt, the Contractor shall establish such Control Centre at their own cost.

For Regional ATMS Command and Control Centre

The ATMS Contractor shall be provided a space in Delhi NCR as specified
in Schedule A for setting up of Regional ATMS CCC, The Contractor shall
be responsible for interior works, MEP works, etc. for construction and setting
up the ATMS Control Centre, including any related electrical, lighting,
generator set (preferably eco-friendly Gas powered), power backup, HVAC
works, access control, air conditioning, CCTV, PTZ cameras, firefighting,
alarm, extinguishers, etc. shall be in the scope of the Contractor. All
operational expenses towards electricity, diesel/fuel, and other consumables
shall be in the scope of the ATMS Contractor.

The Contractor shall be responsible for interior works, MEP works, etc. for
construction and setting up the ATMS Control Centre, including any related
electrical, lighting, generator set (preferably eco-friendly Gas powered),
power backup, HVAC works, access control, air conditioning, CCTV, PTZ
cameras, firefighting, alarm, extinguishers, etc. shall be in the scope of the
Contractor. All operational expenses towards electricity, diesel/fuel, and
other consumables shall be in the scope of the ATMS Contractor

ATMS Contractor shall provide dedicated workstation for the usage of
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representatives of Traffic Police or other Enforcement Agency at the
Command and Control Centres for verification/ validation of violations, e-
challans etc.

The ATMS Contractor shall be responsible for the seamless integration of
the ATMS Common Control Centers (CCC) with the e-challan system,
coordinating effectively with various enforcement agencies and the National
Informatics Centre (NIC) to facilitate automated e-challan issuance and
processing. This includes ensuring data interoperability, real-time information
sharing, and compliance with applicable interfaces and protocols as per
project requirements.

Connectivity between Local ATMS Control Centres and Regional ATMS
CcCC

The Contractor shall design, provide, operate, and maintain a secure,
reliable, and scalable connectivity architecture to ensure seamless and real-
time communication between all Local ATMS Control Centers and the
Regional ATMS Command and Control Centre. The Contractor shall map the
owned OFC, and any additional requirement of fiber, electronic hardware,
transport equipment, etc., shall be undertaken by the ATMS Contractor.

The connectivity framework shall include both primary and secondary
(redundant) communication links as per feasibility, using appropriate
technologies such as owned OFC networks, MPLS, VPN, leased lines,
utilisation of available dark fibre, radio frequency (RF) links, wireless
systems, or any hybrid combination thereof, as required to meet performance
and reliability standards.

The proposed architecture must ensure high availability, minimal downtime,
adequate bandwidth, and low latency, along with robust cybersecurity
measures for secure transmission of all system data.

Further, the connectivity shall support uninterrupted transmission of live
video feeds, incident and traffic data, alerts, Al-based analytics outputs, e-
challan information, voice communication, and system logs between Local
Control Centre and Regional ATMS Command and Control Centers. The
Bidder shall utilise the existing OFC connectivity to the extent possible.

The ATMS Contractor shall, to the extent feasible, lay the OFC within the
Right of Way (RoW), preferably along the median, subject to site conditions
and statutory provisions. The alignment and methodology for OFC laying
shall be carefully planned and executed so as to minimise the risk of
accidental damage, fibre cuts, and service disruptions during both
implementation and the operation & maintenance period. The Contractor
shall adopt appropriate protection measures, including but not limited to
maintaining adequate trenching depth, provision of HDPE ducts, installation
of route markers, and suitable protective structures at vulnerable locations.
The Contractor shall be solely responsible for ensuring the integrity, safety,
and uninterrupted performance of the OFC network throughout the Contract
Period.

Operations & Maintenance

The ATMS Contractor shall be responsible for the comprehensive operation
and maintenance of the ATMS for a period of five years, ensuring 24x7
availability and optimal performance of all system components, including field

IHNMCUL

Page 135 of 150



RFP for Design, Supply, Installation, Testing, Commissioning and O&M of ATMS

projects in Zone-Delhi NCR on EPC mode

equipment and Command & Control Centre systems.

A. Scope of Services

Vi.

Vii.

viii.

The scope of Services under O&M period are as below:

The Contractor shall provide on-site support, adhere to all safety
requirements, manage tools and spare parts, maintain vehicles for
prompt service response, and comply with all Service Level Agreement
(SLA) parameters.

The scope of O&M shall include deployment of dedicated, qualified,
and experienced manpower. An Aadhaar biometric attendance system
shall be implemented for all personnel, with monthly system-generated
reports submitted to the Authority, and any changes in manpower shall
be reported in advance.

The Contractor shall provide on-site support, adhere to all safety
requirements, manage tools and spare parts, maintain vehicles for
prompt service response, and comply with all Service Level Agreement
(SLA) parameters.

Maintenance functions shall cover scheduled/routine maintenance to
ensure reliability, extended equipment life, and efficient system
operation; breakdown or corrective maintenance for repair of minor or
major faults; periodic software upgrades; calibration of relevant
equipment; software, data, and network support services; technical and
engineering support; and supply and management of spare parts to
meet SLA requirements.

Routine  maintenance activities shall include inspections,
measurements, cleaning, lubrication, verification of voltage levels,
system integrity checks, and prompt rectification of defects, following
manufacturer specifications and agreed maintenance schedules.

The Contractor shall provide monthly performance reports, summarize
rectification of notified issues, and notify operations teams in advance
of planned maintenance to ensure minimal disruption to highway
operations.

The Contractor shall ensure the ATMS system operates continuously
as intended, enabling timely monitoring of highway incidents and
uninterrupted provision of essential services to commuters, while
maintaining all system components and infrastructure in a fully
operational condition throughout the contract period.

Before the start of O&M Period, the Contractor shall deploy the O&M
Personnel mentioned in this RFP with prior approval of the Authority.
The resumes of the proposed personal shall be submitted in the format
as specified by IHMCL.

The Successful Bidder shall ensure that no manpower is deployed at
the Command-and-Control Centre without completion of background
verification including police verification. The Bidder shall maintain
proper records of all background checks and submit the same to the
Authority upon request.
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B. Manpower Requirement:

The minimum manpower requirement for various ATMS Project shall be

as below:

a. For Local ATMS Control Centre —

i. The minimum manpower requirement shall be as per
requirement provided below:
SI# | Position No of Minimum Educational Minimum
Personnel Qualification Experience
1. ATMS Incident 1 (in general | MCA or Graduate in At least 5 years’
Manager shift) Engineering experience in
similar field
2. OFC/Network 2 per shift Diploma in Electronics | At least 2 years’
Technician & Tele-communication/ | experience in
IT/ Computer Science/ | similar field
Electrical & Electronics/
Instrumentation
3. Incident Operations | 2 per shift Graduate (preferably 0-1 year
Staff science) experience in
similar field
ii.  The manpower requirement mentioned above are minimum, the
Bidder shall deploy sufficient manpower for maintenance of
ATMS equipments across all the projects.
b. For Regional ATMS CCC - The Regional ATMS CCC shall be
housed with following minimum manpower:
S| Minimum Minimum
- Position No of Personnel Educational Experience
Qualification
1 ICCC Manager 1 person in MCA or At least 8
general shift Graduate in years’
Engineering experience in
similar field
5 10T/ Network 2 persons in BE/B Tech in At least 2
Engineer general shift Electronics / IT years’
or similar field experience in
similar field
3 Al Analytics & 3 persons in MCA or At least 3
Applications general shift Graduate in years’
Engineer Engineering experience in
similar field
4 ICCC Operators 2 persons per Graduate 0-1 year
shifts (preferably experience in
science) similar field

Note: Any increase in manpower requirements at the Regional ATMS
Common Control Center shall be provisioned in accordance with project
needs and accounted for at the agreed-upon unit rate.
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Broad Roles and Responsibilities of above resources are as below:

a.

ICCC Manager: Overall in charge of Regional ATMS Command and
Control Centre operations, responsible for coordination with the
Authority and State enforcement agencies, monitoring system
performance, ensuring compliance with approved SOPs, overseeing
incident management and reporting, and reporting to the concerned
PIU/RO, and other concerned authorities

loT/Network Engineer: Shall be responsible for operation, monitoring,
and maintenance of network, communication, and loT infrastructure,
including connectivity between Local ATMS CCs and the Regional
ATMS CCC, field devices, data transmission systems, cybersecurity
coordination, and overall system uptime.

Al Analytics & Applications Engineer: Shall be responsible for
management and optimization of Al-based analyses of traffic and
incident data, including application/ equipment performance and
generation of actionable insights and reports.

ICCC Operators: Shall be responsible for round-the-clock monitoring
of various ATMS systems, facilitation of enforcement and e-challan
processing including validation of image evidence and incident
logging, coordination with Local ATMS CCs, field teams, and State
agencies, and timely escalation as per approved SOPs.

C. Vehicles for ATMS Control Centers:

i. The Contractor shall deploy minimum 2 maintenance vehicles at
each Local Control Centre to attend the maintenance
requirement during the Operation & Maintenance period for the
entire ATMS project stretch Maintenance Vehicle shall be
compliant with Route Patrol Vehicle Mentioned in NHAI Policy
No. Policy Circular No. 12.36/2024 dated 12th December 2024
or as amended from time to time.

i. The Contractor shall deploy a SUV (minimum 2100 cc) vehicle
for Regional ATMS CCC for day-to-day project requirement.

D. Data Archiving

i. The Contractor shall establish and implement a comprehensive
data archiving framework for ATMS as per NHAI/IHMCL
guidelines, including classification and segregation of incident
data and image/video data, with defined retention periods based
on regulatory, evidentiary, and operational requirements. All
archived data shall be secured against tampering through
appropriate mechanisms such as encryption, hashing, and
access controls, with strict role-based access and audit trails. The
system shall ensure scalability, efficient indexing, and timely
retrieval of data, along with robust backup and disaster recovery
provisions. Data archiving practices shall comply with applicable
laws and standards, ensure interoperability with external
systems, and include lifecycle management with secure disposal
of expired data, while preserving critical incident data for entire
Contract Duration.
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i. Data Recording and Archival: Image/ Video streams from
individual cameras shall be recorded on respective
NVRs/Camera Servers and subsequently archived to centralized
storage systems such as NAS/RAID backup devices. All data,
including video, audio, and system logs collected from various
ATMS components, shall be archived in the ATMS servers to
enable quick and efficient retrieval by authorized personnel. The
archival and retrieval processes shall be designed such that they
do not adversely impact the performance or response time of the
ATMS software.

iii. Data Backup, Export, and Audit: The system shall support
archival of historical data, including call records and logs, onto
external media such as Tapes, HDD, or RAID backup devices, as
required. All such archival, backup, and data export activities
shall be properly logged, with detailed audit trails maintained to
ensure traceability and accountability.

iv. Access Control and Data Management Tools: All workstations
shall be equipped with necessary software tools for playback,
archiving, and management of recorded data, including video and
call records. Appropriate role-based access controls shall be
implemented, ensuring that only authorized personnel, including
designated managers, have sufficient rights to access, playback,
and archive such data.

E. The System shall store all camera recordings
(TMCS/VIDES/Command Centre CCTV etc) for a period of 7
days at Local Control Centre and 30 days at Regional ATMS
Command and Control Centre or until SLAs have been assessed
for that period, whichever is later.

The System shall have provision for recording of image/video
streams on NVRs/Camera Servers, with archival on centralized
storage (Tape/NAS/RAID), ensuring efficient retrieval without any
impact on system performance. The System shall have provision
for data backup, export to external media, audit trails, and
disaster recovery mechanisms. Role-based access control, along
with necessary tools for playback, archiving, and data
management at designated workstations, shall also be provided
as part of the System.

5.2.9. Others

a)

The Contractor shall propose the ATMS solution and equipment to fully meet
the functional requirements of this RFP. The quantity and the technical
specification of the equipment shall be proposed by the Contractor for each
ATMS sub-system, unless until specified in this RFP, such that each sub-
system fully meets the functional requirement as per the site conditions and
SLA requirements.

The Bidder shall quote for the entire system and facilities on a “single
responsibility” basis such that the Contract Price covers all Contractor’s
obligations mentioned in or to be reasonably inferred from the Contract
Documents in respect of the design, manufacture, procurement,
construction, installation, adjustment and testing of the Works and remedying
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any defect therein and operation and maintenance of entire setup for the
contract duration. This includes all requirements under the Contractor’s
responsibilities for testing and commissioning of the systems and facilities,
and where required by the Contract Documents, the acquisition of all permits,
approvals and license, etc.; the training services and such other items and
services as may be specified in the Contract Documents.

The requirements stated herein shall be construed as minimum requirement
and meeting the respective requirements shall not relieve the Contractor
from the responsibility of supplying the ATMS that functions efficiently as a
system and carry out its Operation & Maintenance for the entire Contract
Period.

The Contractor shall be responsible for Integration of ATMS system and sub-
systems with the NHAI Mobile apps for the road users as per the requirement
raised from time to time by NHAI or its authorized agency.

The Contractor shall also undertake the works that are not specifically
mentioned in this RFP but essential for the efficient implementation and
operations of the ATMS to meet the functional requirements specified in the
RFP.

The Contractor shall be responsible for Integration of ATMS system and sub-
systems with the NHAI Central Command Centre and ATMS systems of
other projects as per the requirement raised from time to time by NHAI or its
authorized agency. Additionally, the ATMS Solution shall include provision
of IP/API based feed to enforcement agencies as per the requirements raised
from time to time by NHAI or its authorized agency.

The Contractor shall be responsible for integration of ATMS system with
1033, Vahan Database, Police Control Rooms, Dial 112, and others as per
the requirement raised from time to time by NHAI or its authorized agency
(NHAI will facilitate Contractor by writing letters to external agencies for
integration / sharing API, as applicable, on written request of the Contractor
and recommendations of the ITS Engineer). All technical coordination will
have to be carried out by the Bidder at its own cost.

Growth and maturity levels — the proposed system shall be capable of
meeting the requirements arising due to the increase in traffic in the coming
years without any additional cost implication to NHAL.

The ATMS Software shall perform health monitoring check of all field
equipments and generate an equipment downtime report based on the same
as per provision of Schedule C.

In addition to the above requirements the ATMS Solution should include all
the functional and technical requirements mentioned in schedule C.

The Contractor shall have sufficient infrastructure and capability to
keep/store spares required for maintenances and will at all times during the
contract period maintain sufficient inventory of spares and consumables for
operating and maintaining the ATMS and to meet the Service Level
Agreement.

Standard Operating Procedure (“SOP”): The ATMS Contractor shall
design a detailed SOP Manual listing all the steps that need to be undertaken
by the personnel in the Command Centre and the on-road units for all
incident types and sub-types. The SOP Manual needs to be submitted to
NHAI and/or its representative for review and approval. The schedule C has
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listed high-level standard operating procedure envisaged for management of
all incidents. Time to time ATMS contractor based upon the need and
experience may suggest the amendments for the SOP and seeks the
approval of authorities.

In case GNSS-based Electronic Toll Collection (ETC) is implemented in
future, the VIDES solution shall be incorporated to support validation and
dispute resolution. VIDES will provide stationary validation by allowing
queries of vehicle passage data at VIDES locations along the project stretch
for the past 30 days. The ATMS Contractor must develop a common REST-
based web APl with 98% uptime and strict access controls, enabling
authorized NHAI personnel to retrieve all instances of a vehicle registration
number (VRN). Each record will include the ANPR camera image showing
the VRN, overview camera image, timestamp, VIDES gantry location
coordinates, and an on-demand 5-second video clip from the overview
camera. Video will be stored as continuous footage, with the system
automatically extracting requested clips in real-time (within 60 seconds) or
asynchronously (within 30 minutes). Detailed API specifications will be
provided by IHMCL. This ensures efficient enforcement support and dispute
resolution for GNSS-based tolling.

5.2.10. Common ATMS Software Integration

IHMCL is in the process of developing a centralized and standardized
Common ATMS Software platform for deployment across ATMS projects
in India, with the objective of enabling centralized monitoring,
interoperability, standardized data formats, unified reporting, analytics,
incident management, and seamless integration of ATMS field and
backend systems.

Accordingly, the Successful Bidder shall design, develop, supply,
configure, and implement all ATMS equipment, subsystems, applications,
databases, communication interfaces, and associated software under this
Contract in an open, interoperable, and integration-ready architecture.
The deployed system shall support standard industry protocols, APIs, and
data exchange mechanisms to facilitate future integration with the
Common ATMS Software.

Upon notification by IHMCL regarding deployment of the Common ATMS
Software, the Successful Bidder shall, without any additional cost to
IHMCL, integrate all ATMS equipment, applications, and subsystems
deployed under this Contract with the Common ATMS Software. The
Successful Bidder shall provide all necessary APls, middleware, SDKs,
documentation, technical support, software/frmware updates, and
interface developments required for seamless integration and
interoperability without affecting ongoing ATMS operations.

Till such time the Common ATMS Software is developed and deployed by
IHMCL, the Successful Bidder shall deploy, operate, maintain, and
support its own proprietary ATMS Software compliant with the
requirements, SLAs, performance standards, and cybersecurity
provisions of this RFP. Post integration with the Common ATMS Software,
the proprietary ATMS Software deployed by the Successful Bidder shall
be discontinued; however, the Successful Bidder shall continue to provide
necessary technical support and coordination during the Operation &
Maintenance period to ensure uninterrupted interoperability and smooth
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functioning of the integrated ecosystem.

6. Network Management Software

The Network Monitoring System (NMS) should be capable of monitoring all
network devices within the System. It shall support loT/SNMP protocols for
capturing health and performance data and provide a web-based interface
accessible via a public IP/domain for remote monitoring. For ATMS
upgradation projects, the NMS shall also monitor all existing ATMS
equipment deployed along the stretch and generate necessary reports.

The NMS shall include a configurable dashboard with widgets for device
status and health, auto-discovery and management features, and a network
map (fixed or GIS-based) with color-coded indicators. It shall also provide
fault and downtime management screens, SLA reporting with viewable
reports, configurable alerts (sound, visual, email), and automated downtime
calculations based on device connectivity status.

At a minimum, the NMS shall capture: (i) for servers/LPUs/workstations —
OS-level integration, hardware and performance metrics, network
communication, and availability; (ii) for network switches — port usage and
device availability; (iii) for firewalls — speed, connections, and blocked traffic;
(iv) for cameras — availability, CPU usage, fps, storage, bit rate, and serial
details; and (v) for non-SNMP devices — connection status, availability, ping
response, and packet loss.

7. Cyber Security and Data Ownership

7.1. Cyber Security Framework

The Contractor shall implement and maintain a comprehensive Cyber Security
Framework to ensure the integrity, confidentiality, and availability of all ATMS
systems, software, networks, and data assets. The framework shall conform to the
latest CERT-In/MeitY advisories, ISO/IEC 27001:2022, and the Digital Personal
Data Protection Act, 2023.

7.2. Core Security Controls

The Contractor shall deploy the following minimum controls:

a.

b.

Network & System Security: Multi-layered protection including firewalls,
IDS/IPS, endpoint security, and 24x7 SOC-based monitoring.

Access Management: Role-Based Access Control (RBAC), Multi-Factor
Authentication (MFA), and periodic access audits.

Data Encryption: Encryption of data at rest and in transit using standards such
as AES-256 and TLS 1.3 or higher.

Vulnerability Management: Regular vulnerability assessments, penetration
testing, and patch compliance as per CERT-In guidelines.

Incident Response: Documented plan covering detection, escalation, and
reporting to IHMCL within six (6) hours of any breach or incident.

System Hardening: Secure baseline configurations for all servers and network
components.
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7.3. Data Protection and Privacy

All data generated or processed under the Project—including video feeds, incident
logs, and analytical outputs—shall be treated as confidential and protected in line
with applicable Indian laws. The Contractor shall:

a. Store and process all data within India as per MeitY guidelines as issued from
time to time

b. Maintain secure backup and disaster-recovery arrangements; and

c. Apply anonymisation/masking where required to protect personal information,
as applicable

7.4. Data Ownership and Intellectual Property

All data, reports, configurations, source codes, and outputs created under this
Contract shall remain the exclusive property of IHMCL. The Contractor shall neither
retain nor share such data except as authorized. Upon completion or termination, all
project data, credentials, and documentation shall be handed over to IHMCL, and
all copies shall be permanently deleted with written confirmation.

7.5. Audit and Compliance

IHMCL may conduct or authorize independent security or data-protection audits at
any stage. The Contractor shall provide full access and promptly implement any
corrective measures directed by IHMCL.

7.6. Liability

Any data breach, unauthorized disclosure, or cyber-security lapse shall constitute a
material breach of contract and attract penalties and legal action. The Contractor
shall bear full liability for losses or damages arising from such incidents.

8. Equipment site plan / Indicative Equipment Location:

The ATMS Contractor shall conduct a comprehensive site survey and propose
precise locations for ATMS sub-systems. The finalization of locations for various
ATMS sub-systems and the Local ATMS Common Control Center (CCC) shall be
done by the Contractor in close consultation with IHMCL. These finalized locations
must be included as part of the design deliverables, accurately marked in the KMZ
file corresponding to the project highway.

8.1. Indicative number of Location for Various ATMS Sub-components

The following indicative list outlines the quantities of various sub-components for
different ATMS projects. This list serves as the foundation for preparing the detailed
bill of quantities for all ATMS sub-systems to be deployed. Indicative Location details
of various ATMS sub-Components
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a) Summary of Quantities of all Sub-system

i. Full-scale ATMS Implementation

Full ATMS
S. No. PIU Implementation (in Km)
Approx.
1 Rewari 77
2 Meerut 37
3 Baghpat 252
4 Bhiwani 43
Grand Total 408
ii. ATMS Upgradation with VIDES
ATMS Upgradation with
S- No. PIU VIDES (in Km) Approx
1 Rewari 190
2 Mathura 59
3 Ghaziabad 113
4 Meerut 193
5 Baghpat 78
6 Bhiwani 163
Grand Total 797

b) Detailed Project-wise Location

1. Full-scale ATMS Implementation

sL#| PIU Name of Projects Lane :;ﬁ“,gtnh) TMCS | VIDES | VASD | VMS
in km (inno.) | (inno.) | (inno.) | (inno.)
Muzaffarnagar-Miranpur
1| Meerut | section of NH-709AD 26 32 6 4 2
2 | Meerut | SPurtoMuzaffarnagar 11 14 4 2 2
project
Six laning &
strengthening of NH-
248A from Existing Km
3 Rewari | 2+740 (Rajiv Chowk) to 9 11 2 2 2
Km 11+682 in Gurugram
on HAM in the state of
Haryana (Package-I).
.| Delhi-Gurgaon-Kotputli
4 Rewari NH-48 63 76 14 8 2
5 Rewari Dharuhera-Bhiwadi Link 5 6 2 2 2
Road
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Baghpat

4L PS of EPE Cossing to
start of Shamli Bypass
from Km. 92.20 to Km. 61 74 14 8
155.025 of existing NH-
709-B

Baghpat

2L of HR/UP Border -
Baghpat - Meerut from
km. 0.00 to km. 41.36 & 44 53 10 6
from km. 45.84 to km.
48.26

Baghpat

4L PS of Meerut to after
Bridge over River

Yamuna, Haryana via 84 101 18 10
Shamli-from km. 0.00 to
km. 88.476 of NH-709A

Baghpat

Shamli Byapss-
Saharanpur from km 63 76 14 8
92.2 to km 155.025

10

Bhiwani

4L Ismailabad-Ambala

NH.159 43 51 10 6

Total

408 494 94 56

20
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2. ATMS Upgradation with VIDES

SL #

PIU

Name of Projects

Lane

Length
(in
Km)

TMCS

VIDES

VASD

VMS

in km

(in
no.)

(in no.)

(in
no.)

(in
no.)

Ghaziabad

Delhi
PKG-1

Meerut Expressway (NE-3)

8

Ghaziabad

Delhi
PKG-2

Meerut Expressway (NE-3)

19

Ghaziabad

Delhi
PKG-3

Meerut Expressway (NE-3)

22

Ghaziabad

Delhi
PKG-4

Meerut Expressway (NE-3)

32

Ghaziabad

Delhi-Saharanpur (NH 709B) PKG-1

15

N

Ghaziabad

Delhi-Saharanpur (NH 709B) PKG-2

17

Meerut

Western UP Tollway Private Limited,
Operations and Maintenance of NH-
58 from km. 52+250 to km. 130+560
Meerut — Muzaffarnagar section in the
state of Uttar Pradesh

78

16

Meerut

Four-Laning of Meerut-Bulandshahar
section of NH-235 from Km 8.800
(Design chainage Km 8.800) to Km
66.482 (Design chainage Km 73.512)
in the state of Uttar Pradesh on
Hybrid Annuity Mode

61

14

Meerut

Meerut-Najibabad section of NH-119

54

12

10

Rewari

Six laning & Strengthening of NH-
248A from existing km. 11.682 to km.
24.400 (Design Ch. Km. 9.282 to km.
22.000) under NHDP phase IV in the
state of Haryana on Hybrid Annuity
Mode(Package-lIl)

13

11

Rewari

Construction of the proposed Panyala
mode Narnaul to Dhani Bathoda and
Section of NH-11 from km 12.00 to
km 31.00 as an Economic Corridor &
Feeder route in the state of Haryana
on “Hybrid Annuity Mode”

46

10

12

Rewari

Construction of the proposed Narnaul
Bypass and Ateli Mandi to Narnaul
Section of NH-11 from km 43.445 to
km 56.900 as an Economic Corridor
& Feeder route in the state of
Haryana on “Hybrid Annuity Mode”

41

10

13

Rewari

Upgradation of Rewari-Ateli Mandi
section of NH-11 from Ex. km 11.780
at Rewari to Ex. Km 43.445 at Ateli
Mandi (designed length 31.000 Km)
as feeder route in the State of
Haryana on “Hybrid Annuity Mode”

30
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SL #

PIU

Name of Projects

Lane

Length
(in
Km)

TMCS

VIDES

VASD

VMS

in km

(in
no.)

(in no.)

(in
no.)

(in
no.)

14

Rewari

Construction of Proposed Rewari
Bypass (Designed Length 14.4 Km.)
as Feeder route in the State of
Haryana on Hybrid Annuity Mode:

14

15

Rewari

4/6 laning of Narnaul Bypass
Crossing to Paniyala Mor (NH-148B)
(at NH-48 Junction) = 31.24 Km,
Nizampur Link Road=2.76 Km &
Narnaul Bypass Crossing to Pacheri
Kalan=11.30 Km (NH-11) in the State
of Haryana under Bharatmala
Pariyojana on Hybrid Annuity Mode
(HAM)

45

10

16

Mathura

Construction of Six lane access
control Highway from DND Maharani
Bagh to Junction with Jaitpur-Pushta
Road Section of NH-148NA (Design
Ch.0.000 to 9.000 in the National
Capital Territory of Delhi on Hybrid
Annuity  Mode (HAM) under
Bharatmala Pariyojana
(NHAI/BM/DND-KMP/NH-148NA/IE-

1)

17

Mathura

Construction of Six Lane access-
controlled Highway from Junction
with Jaitpur-Pushta Road to Junction
with Sector 62/65 dividing road on
Faridabad - Ballabhgarh Bypass
Section of NH-148NA (Design Ch.
09+000 to 33+000) including spur
from Design Ch. 13+200 to Junction
of Faridabad -Ballabhgarh Bypass
with NH-19 near Badarpur Border in
the state of Haryana on Hybrid
Annuity Mode under Bharatmala
Pariyojana

24

18

Mathura

Construction of Six Lane access-
controlled Highway from Junction
with Sector-62/65 dividing road on
Faridabad - Ballabhgarh Bypass to
Junction near KMP Expressway with
NH-148N (Delhi-Vadodara
Expressway) Section of NH-148NA
(Design Ch. 33+000 to 59+063) Pkg-
Il in state of Haryana on Hybrid
Annuity Mode under Bharatmala
Pariyojana

26

19

Baghpat

Panipat — Shamli

36

IHNMCUL
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Lane Length
SL # PIU Name of Projects (in TMCS | VIDES | VASD | VMS
Km)

in km rf::) (in no.) rf::) n(gr)
20 | Baghpat Shamli — Muzzafarnagar 43 0 10 0 0
21 Bhiwani Delhi-Amritsar-Katra PKG 3 31 0 8 0 0
22 Bhiwani Delhi-Amritsar-Katra PKG 4 29 0 6 0 0
23 Bhiwani Delhi-Amritsar-Katra PKG 5 38 0 8 0 0
24 Bhiwani Jalbehra-Shahbad NH152G 23 0 6 0 0
25 Bhiwani Bhiwani-Hansi NH 148B 43 0 10 0 0
Total 797 0 186 0 0
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Schedule-C — Standards & Specifications

The Contractor shall comply with the Specifications and Standards set forth in Annex-I of
this Schedule-C for the ATMS Project.

ADDENDUM TO SCHEDULE - C

The following Addendum is issued for Schedule C:

S|, Section Existing Clause in Schedule C Clause to be read as
No.
1 Chapter 5, Vehicle C. Minimum Monitored section C. Minimum Monitored length
' Actuated Speed length: 500 m shall be 90 meter or better
Display, Section 5.3,
Point 6
2 Chapter 5, Vehicle Shall maintain time stamped record Shall maintain time stamped
' Actuated Speed (speed and vehicle image) of each record of each case of over
Display, Section 5.4, case of over speeding in a log file speeding in a log file that can be
Point 6 that can be retrieved over the retrieved over the connected
connected network or using a network or using a locally
locally connected laptop. connected laptop.
3 Chapter 4, Video b. Overview Camera (wide range b. Overview Camera (wide range
' Based Incident with 60-100m viewing) with IR or with 60-100m viewing) with IR or
Detection and Thermal or other Night Vision Thermal or other Night Vision
Enforcement Mechanism for 60-100m range. Mechanism for 60-100m range.
Systems, Clause Additional camera(s) par with the
4.3.1 point (b) specifications of overview
camera may be added for
viewing from side for ATCC
purposes.
4 Chapter 4, Video 1, The ANPR Cameras monitoring 1. The VIDES cameras in

Based Incident
Detection and
Enforcement
Systems, Clause
4.3.3.4, ATCC

every lane shall be use for
Automatic Traffic Counting and
Classification

2. Each Vehicle Passing from under
the Gantry shall be recorded by the
ANPR camera. The same will be
used to classify the vehicle that is
passing.

7. The ATMS software shall also
identify vehicles whose Class as
identified by the camera visually
don’t match the class returned from
the NPCI FASTag mapper API.
These violations shall be passed on
PD or IHMCL for further action.

combination or otherwise, shall
be used for visual Automatic
Traffic Counting and
Classification.

2. Each Vehicle Passing from
under the Gantry shall be
recorded by the ANPR camera.-

7. The ATMS software shall also
identify vehicles whose Class as
identified by the camera visually
don’t match the class returned
from the NPCI FASTag mapper
API. These violations shall be
passed on PD or IHMCL for
further action along with
photographs and other evidence.
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S| Section Existing Clause in Schedule C Clause to be read as
No.
Chapter 4, Video . Clause 4.4. Video Camera

5 Based Incident Clause 4.4. Video Cam(?ra (Overview and Sideview)
Detection and b.| Imager Interline
Enforcement transfer 1/3” b. | Imager | 1/3” format
Systems, Point 2 format CMOS ? CMOS

Minimum 0.15 Lux =y
F 1 luminati | (F1.2, AGC f, mm'm“ ?,;1152L“A’230
on On) at 50m lllumina On) at 100 m
IRE tion IRE
(Overview)

g. | Chapter4, Video b. | Imag | Interline transfer b. | Imag | 1/3"format
Based_lnmdent er 1/3” format er CMOS  with
Detection and CMOS  with Full HD with
Enforcement Full HD with Global Shutter
Systems, Clause 4.5. Global Shutter
ANPR Camera, Point
12

7 Appendix C - ATMS

' Control Centre N | Role/ No of No Role / No of
Organization and o] Position Personnel Position Personnel
Staffing, Clause 1.1.

The Organization. .
4 | Incident | 1per5 4 Incident | 1 per 5
Operatio | VIDS Operati | VIDS
ns Staff | per system ons per shift
Staff

8 Schedule C, Chapter

' 3, Video Surveillance | r)- Tilt Range +10 to -92 r)- Tilt Range +10 to - 90
System/ Traffic degrees degrees or better
Monitor Camera
System (TMCS),

Clause 3.4.Technical
Requirements, Point
12,
9 Schedule C, Chapter 1.  The video wall shall typically 1. Individual monitor utilized

10,
Clause 10.1 Scope,
Point (iii),

And
Clause 10.3.2.1.

Video Wall (large
display board

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.

2.  The typical video wall display
size shall be 3x2m.

12. Separate Video Wall shall be
provided for VIDS with minimum
75" smart TV

should be full HD or better. The
video wall controller shall be
capable and flexible enough to
accommodate varied different
monitor matrix geometries as
dictated by space availability or
constraints.

2.  The typical video wall
display size shall be a minimum
of 45x2m.

12. Separate Video Wall shall
be provided for VIDES with
minimum 75” full HD smart TV
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Natlonal Highways Authority of india Aubsansed Tralfic Masagament Syatem (ATMS) on NHs

Functinral snd Techoboal Specifeations
_ ACRONYMS and ABBREVIATIONS

AFTS Automatic Power Transher Switch

(AL Artificial IntaligencaMiaching Laaming
ATMS Advanced Trafic Managament Systam
BIS Huremt of Indian Standards
| BS Sritish Standard
GIF Common Interface Format
CCTV Ciosad Cireuilt Telavision
DLP Deafects Liabfity Period
On__ Disasier Management

DDMA Distrizt Disaster Management Authority
ECB Emergency Call
| ERT _ Emergency Road aide Telephone
EN___ Eurcpean Standard
 FAT  Factory Acceplance Teets
| FPS  Frames Per Second
GUI Graphical User Irterface
HOPE High-density golysthylens
| HVAC Heating Vientilation and Air condifioning

IRC _indian Roads Congress
ITM__integrated Trafic Managament

ITS __ intelligent Transport Systems
ATUT Telecommunication Standardization Secior of the Inlernatons Telecommunication Unian
_IPEG loint Photographic Experts Group
| LAN  Local Area Nelwork

MET Meteorclogical Data Systams
MaRTH Ministry of Road Transport and Highways
| MTEF Mean Time betwean Failures
MT"I"% Mean Time to Rt Repair
HAS  Network-Attached Storage

_ NDMA National Dieaster Management Authorily
NDRF Natonal Disaster Response Force

MWHAI Hatianal Highways Authority of India

HMS  Network Management System
| WWVR  Neabwork Video Recorder
[ OF | OF __ Optio Fibra

QFL Iz Fibre Cable
D&M  Operation and Maintenance

| PP Polythene Insuiated Jaly-filed

PTZ Pan, TiH, Zoom

SAT  Site Ac fca. Tesks

| SDMA State Disasier Managemen! Authorily
SIT Systam Infegration Test

_Solar PV Solar Pholo voltaic
EWB _Static Weighbridgs ——

 TEC _Telecommunication Engineering centra of the Govemment of india
UPS  Uninferruplible Power Sunply

VME  Wariable Message Signs

| WAN Wide Area Metwork

Wind _ Weigh-in-moticn

WPC  Wirsless Planning Council

Mote: The document uses "ATMS Contractor”, “Service Pravider” and “Service Integrator”
interchangesably. They refer to the Agency engaged by NHAI for execution of ATMS works. |
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Chapter 1 INTRODUCTION

This dorumant [5 2 port of 3 gt of dosuments ta Facllitate MHAI for implementation of the
Afvanced Traffle Manapement System on Mational Hiphwesdys, Govemment of India
Ministrycof Boad Transport and partlculary, NHALD have mben the iltative to provide
guidelines for ATMS Implementation in the past and the references can be found in
IRC-SP:BT (Mapual of Specification and Smndards for Si-laning of Highways through
PPF), TRC:SP:84 (Manuwa] of Specilestion and Standands for Four-laning of Highways
threugh PPP), TRC:EP:99 [Manual of Specification & Standsrds for Expressway) and
MoRTH manual prescriblng Spedfication forBoad and Beidge Warks [5' Revision) ete. As
these references fovused broadly on road infrastristurs development, this decument is
facused naainiy an implementation of comprebensive and integratad Advanced Traffic
Management System [ATM 5] on Natonal Highways,

1.1 Purpose of this Document

Thiz Bocument is the revist of NHAI Pollcy Ciroular No Technical 21472016 dated
150592016 for Implementatlon af Advance Traffic management System [(ATMS] on
developed Sections of National Highweoes with HHAL The adequacy and rebevance af the
provisions of the Clrcular dated 1500 201 6 vwas examined and it was obgerved that while
majority of the provisions under the Glrcular are still relevant, some provisions requiresd
Impravements as per labest technalogy., the Purpose of thls doeument s te Eantify the
exsential components £ sub-compenents that should necessarily be ncluded B such a
projectand provids detziled functlonal requiremonts and standards o be adhacad to by
such cxmipanents / sub-gomponenis to ensure schigvement of desired safety, reliatdliog,
avallability snd environmental reguirements,

The Funcfional and Technical specifications prescmibed in this document are the
miniriy mfbenchmarl requlrsments thdividuslly and collectively o be fulfilled by
varlous ATMS equlpment and systems, However, to encourage adoption ofbest practices
with upbosning improved techoologies in the fidd of Intelligent Transport System (IT5)
with the passags of time, the implementing apency shall ensure to offer latest and most
relevant technical solutlons.

1.2 Scope of Document

Broadiy, the ATMS lmplementation shall cover design, supply, nstallaton,
conmmlsioning amd aperatinn and mainbenanca of Advanced Trathc Managemant
Sy=lems (which ks one of the components of [ntellipast Transport System -~ 1T5]. The
system would Incdude sut-doar sguipment mcluding emerpencgy call boxes, varizhle
message slgn systerms, Vehicle actuated speed system, | Traffic momtoring close cironit TV
camatra [CCTY) syztem; traffic counting and dassifieasion aypstem, mobile radie
commmuilcation systen and trandmission systenc Theindopr equipment would comprise
z large display board, central compater [with Metwork Management Systern — NME],
CETV monibor systen, call centre sysism or management of emiergency call boses houged
Ina control centre with uninterrupted power supply. Any new technology. meeting the
requirements specifled in these specificarions shoukd not be exchigled. Tle systams shall
el Bl g aljje ctives:

& Lpooth ond uninteriupted traffic flow

& Enhancs rosd safeny

= Realtime infermation and gusdance to users

*  Emergency assistance round the cleck

& Alores for shnormal vasd and weather conditions

Fusictianal aed Techaical Spacifications
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Adwvanced Tratfic Managemont Systers (ATMS) on MHEs
Enstlonal and Terhnfcal Spedfications

=  Reduced journey time and Inesnvenience
®  Enfsrcemant through eChalians

Keeping Inwiew the alove objective, ATMS shall mber-alts provide the following Sacllities

o various ghake holders,

Make emergency calls to Contral Centre in cose of accidents,
treakdowm, fire apdambulance.

Recaive alerts ¢ alarms messages about whosual condlilon an tha
raad.

Data ¢ information for efficteat and elfective hamdling of tralfic
Contral gystems o configure [ changs vasiable messape sign from
contral centre

Information regarding location of any accident, incoming cails; help
required and messpes to be passed to thind parties [nther stake
hialdars]

Mabilize, maniter and gulds the movement of a mbufances, cranes and

patralling wehicles with Informaticn regarding trafic congestion,
speed and weather conditions.

Provigion of reviewing live feed and / or recorded archives of CCTY
video fastage aswell as voice massapes

Live audly Patch-up with the highway stretch momager and f oz
ambulance facilicy and Trawma Care Centre

Help assessment of traffic pesition at specific location on MHs for
authority to take adeguate ackion thereu poi.

Live read of the GIS map-hised monitoring SGcllity of the entire
highway stretch including all detalls related toincident management.
Activa monitoring of porformance (by sampling] of ATMS System
Service Provider

Comparisen of similar data betwean two or mors selected ATMS
enabied stretches and Video conferencing with one or more ATMS
conirg] cenlses.

Candinndus learming ta Improve process, sultabllite of technobogy,
I.'IFHH'IM bl en d-fd-uvj-nﬂl,f eruipment fur continaiois enhancement of
MHATs roed =afecy mission,

Highway Users =
%
Traffic Managers »
¥
=
=
Raglonal Leve] | B
Controll Centre -
and Maswer
Control Certrefor | ©
NHAL HQ i
3
=
"
Local Traffic l-
Faolice and =
Enforcement
*
AREncy
=

Provision of reviewing [hee faed and [ or recarded archives of COTY
video footnge a5 weall s woloe meessages

Help assessment of traffic positlon at specific lowation on NHs for
autharitr to take adequate acton theredpon,

Previslon of dedicated work ststlon in ATME for Traffic Police
Fepresentative w sitand improve coordination and surveiilance vis-4-
vis traffic police operations

|I'|‘EEEHI'J|:|:| with Vahaan and daka shzring for elhallan generation

A typical ATME Implementation shall comprise of &t least the systems / sub-systams
deplcted [n the table beltw and meet the applicable latest wergions af tha
international fnational standards, fncluded thereln:

i | Bubsyctem lirms Dasigned to confarem CerHfied ta
M Stndaril
1 Video Surveifance LLTY Fixed AL, BSEN 267512, EH 61004,
Syztem [CCTV) Camern THYIF specificstiong profile IEC SO0SE-2-27,
CETY PTTComera | 58 prodibe &, EH EDEE"F[IF‘EG{I
0% EN G267 G-2-2,

BEEN 62476-2-3

Video Encoder

HIG4 (1EC | 4408 E00),
Bl 62670 1-2,

BEEM £2676-2-2,

I8 EN £2675-4-3
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. Tochnical Spocificationy
5. | Subsystem Tems Designed w confern Coevtlfled o
Mo, Stzmedaind
BEoad-side Heusing | BS BN 12767 EM 84529 [IF55]
andd Suppart
| Struwcturao
2| VidueIncident Ve Camem FalL, B5 BN hE6T8-1-3, EX 51000,
Dptecticay @ B ENGRGTE-2-2, Belevant B1S
Enforoemeent ELEM hFa76. 2.1 e Hibcation
Symtem EN 64524 (1P65]
(VIDES] Larenl Stake Speed
Cafibratios ote,
Howd-side Howsing. | B3 EN 12767 EM G06Z% [1P5E)
& Suppore
- Struchire
3 | Vehids Aetusted Display BN 12566 N OS24 (1F 5£)
ek Dl SupportSrroomre | BSEN (2767
4 | Emergency Koar Fhipna Sysiam
Epde Talephona Rogdside Hewssing | EN GOSZY [TPE5],
Eyatem and Support BE M 127 A7
= Structen:
§ | Variabip Mazsage Display IRE &7, [BG 5PAS EMN 12965
Efgns (V5] [Freed X BN G059 [1F5E
and Portahls] Moad side Housing | BS BN 12767 BN 60550 [IF5E)
and Suppart
SCrucTung L
& | Auicomatic Tradlic MoRTH = Specificatons for
Caunter cum Remd & Bridge works 1 511
Chagsiflar (AT Hevlsion
7| Hewwark) Cakis TEC Approved]
Communioxtan Protoml [EEE 802.x, RS 405,
lInlrastructy se o
=) Mohile Eadie ETSIDME ther2 [/ ETE]
Cortmumlcation DPBIR Mocle 37 HEDHN
‘Hyrstem Trunking
% | ATME Contral " ENS8132.7_ Ralevan: NTCIF
Captre standards,
THG 12207
HOTE: Other relevant standarts and codes regquired to be ddhered to by the servios

provider are listed in Chapter 16 of this document Guideline for placement of
wariouws ITS devices and subgystems Is detalled o Appandiz - A of this document

1.3 Documents Layout and Contents

Thit dociiment details the tochndcal gpecifications for the design, supply, installation,
comttilssioning aml maintenance requirements for a comprehorsive and integrated
Achvanced Traffic Maragement Swkem [ATMS] for National Highways in [ndia. This
dacuwment descrihas sach fype ol ATMS equipmentunder tlie following headings:

Scnpe

Emqulpmmient Fanction

Functional Requiremsmis
Technical Bequirements
Envireomental Kequirements
Testing
Insgallation Requirements
Malntenance Baquirements
% Operational Reguiramants
The first gection af the document deotzilz tha general provictons for ATME equipment,
withthe following sections providing details for each type ol eguipment Hazed in secdon
13, Where detalls specified within the specific equl pmeit sectins overlap with those
of the General Provizsion for ATMS, the spect fic equl pment section ghall take precedenie

b
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1.4

Functional and Technical Specifications

Scope of Work

Briefty. tee ATMS components to be deployed shall interalia include:

(2}  Video Surveillance System ) Traffic Monitoring Control System

(b] Video Incldent Detection and Enforcement System (VIDES)

(£} Vohicle Actusted Radar Speed Diaplays

[4] Emergency Roadside Telephones

{e} Fixed /Portable Variakle Message Sign

{f} Avomatc Trallc Counber cutn Classifler (a5 partod VIDES)

(] The ATMS Control Centre Including the eguipment [hardware.
software, and local networking)

(h] Communicstions System utlizing PpBc fber, point<to-point  wireless
links, G5M/GPRS and Wi-Fi Communications linked to ATMS Contral
Centre.

(il Power supplies for feld equipment: working on Malns power
supporbed with bad-wp [largaly oo renewabls energy) to facilitate 24
& 7 oparation and forthe ATMS Conitrol Contre working en Mains power
supported by UPS and Diesel generator seb of adequabe capacitias, to
Faciitate 24 x 7 speration,

Uy Disaster Masagement Support System.

141 The essential featisre of the proposed ATMS is the presence of an Integrated

142

1.43

144

145

Traffic Management and Rescue Consple, The Traffic managemens and rescue
console, under the leadership of the ATMS Control Centre, is intended to
Introduce an automated check-list based approach to ensure an mtegraced
and efficient service delivery to the various stakeholders o prevent accidents
and in case the accident does happen, then tmely coordinsted action in
rescuing acoldent Wietims and early restoratian of traffie,

Services shall be governed through Service Level Reguiremsnts ([SLR)
menbioned in Appeodix-B w this document. Service Lewel Requirements
basically prescribe identified key performance standards and minkmum
benchmark to be achleved by the Sarvice Provider in service delivery,

Service Provider shall be responsible to deliver complete turnkey solution of
ATHMS and entire responsibillos for systam design, testing, civil and electrical
works Including cabling / conduit, clectrizal powar regquirement inchuding
provistonof uninterrupted power supply (UPS] of adequate capacity shall west

with the service provider

ATMS Control Centre; The most crucial and important part off the projectshall
be ostablishing the ATMS Control Centre that will accommodate and operate the
entire ITS systems. The Figure shown below provides an indicative layvout of
the ATMS Contral Centre facility thae will accommadateand nperate the ATMS

systems te facllitate operations such as:

{#] Emergency Besponse Systenu call logging (Emergency wayside phones)
and incident management on the Integrated, visual consale and audic
tommynivation staticn;

(h] Drata arcalys=ic and rEporting syshems;

(€] Trafflc Management system logging vehicke speed & ow data;

(d) Operational procedures

[e] Emergency events and incident reporting databaze.

It = proposed that the ATMS Control Centre [adlity be established In &
building o the hizhway approximately midway of the corridor within the
ROW where feasihie. Rescue & Patrel vehicles shall be located st more
thaticme strategic location along the highwssy to ensure an adequately rapid
Page {00 113
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response during rescue and trafflc management A possible cholce could be
situate it with the Trafflc Ald Post and Medical Aid Post that the
Concessienaire ls required to provide within Article 17 & 18 of the Concession
Agreement. Where as in case of public funded projects the Service Frovider
shall prepare atleast thres alternative proposals of ATMS Control Centre and
submit to NHAI for approval, Prierity be given to choose a location which is
within BolW and is in close vielnity to infrastructure [BTS/Exchange) of any
telecom service provider o that netwerk connectivity from ATMS Congrel
Cantre mayeasily he ensured.

R R [ et e aae B i

1

E-” WD W R T e W T

BT
b e [0 Tt

S} SRS | gt

Coitcept Layout of ATMS Control

146 Service Providers Responsibility/ Obligations
The Service Provider agroes and undertakes to fulfil the mindmuem service
requirements) abligations prescribed undesr Appendix B oo this document.
Broadly, these shall inter-alfa Include

1461 Setting up of an integrated ATMS solution (ncluding ATMS Control
Lentre as per requirements including all related dvil and mechanical
works on the kighway.

1462  Coordinate with respactive agancies for ebtaining the necessary
approvals before commencing works. Systerm Installatian shallbe done
with minimal disyuption to en-guing operztions,

1463 Strictly comply with the prescribed timelines and technical
specifications,

1464  Operating the ATMS to meet the: Service Level Bequirements (SLR)
preseribed

1465  Performing system maintenance to ensure  adhenng to the
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1466

1467

LG

1446%

145610

requirements for system maintenance,

Ensure ATMS architecture |s capable of remote monitoring, NHAI
wiitld monitor the service performed and [ or status of fraffic
Shlghway administration including bandling of incidence by
tighway patrel through veal Sme sooess of ATMS Contrel Cantre of
the Service Provider through NHAI: Reglonal Control Centre aod /
ar Master Control Centre in New Dethl / NCR. Service Provider shiall
provide on-lineascess to the eantrol centre far NHAL and far NHAl's
representative meeeting the preseribed provisions, WHAI may
prescriie Eiectronic Data Interchange (EDT) Protoool] for real time
access to ATMS data and Service Provider will be bound to foliow
stich EMM protascol

The service provider shall he responsible to comply with all
slatutory reguirements concernlng the subject matber vz
compliance o Labour Laws, Tax[es], employvee insurance etc, and
indernmify NHAI and [ts employees or reprecentabive against any
such clalms.

The service provider shall be responsible for arcangement  and
provision of all sources of electrical powar and commmunication for
setting up the ATMS and providing the required services in
complianceof SLR,

The Service Provider shall suitably interface their ATMS system
with the 24X7 National Highways Helpline (1033] to meel the
service level requirements.

Reporting Requirements: Providing monthly performance reports

related to oporations and maintesance of the preject. Repart
formats will be developed in consultation with NHAL and shall
include all parameters considered under SLE.

140 Technical Resowrces | Persomnnel

1471

1AT2

1473

The service provider shall form a mult-dsciplinary team  for
undertaking this asslgnment The agency shall be fully responsibie o
deploy its resources / personnel whase qualifications and experiance
fully commensurate with the wsk/responsibilities assigned and to
achieve the objectives under the, The Personnel deployed should be
xperienced enoupgh and should have proficlency in the requisite
techniques / skills 55 as to provide practical, realistic and actionzble
service, Indicative minimum staffing and qualifications requirements
far ATMS Control Centre and the process flow I3 attached to this
docurment [Appendiz £,

Removal and for Replacement of Fersonnel

If MHAF (i} finds that any of the Personnel has committed serious
misconduct or has been charged with having committed & criminal
action, of (i) has reasonzhle cause to be dissatisfied with the
performance of any of the Personnel, then the service provider shall,
at the NEAI's written requast, forthwlth provide 2 a replacement a
person with quallfications and experience accepiable to KHAL

Performance standards:

The service provider shall undertnke to perform the services with the
highest standards of professional and ethical competence and
Integrity, Keoping in view the sensithvity [nvolved, the psrsonnsl
deployed should maintain conffdentiality / integrity at @l times and
work in o professional manner t protect the Interest of NHAL The

BAdvarced Traffic Managament Syslem [ATHAS) on MHs
Fanctipeal aad Technlcal Specifications
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firm shall prompdy replace aoy personnel - assigned under this
contract that NHAlIeansiders unsatisfartary.

Chapter 2
GENERAL PROVISIONS FOR ATMS EQUIPMENTS

2.1 Dverview

2.1.1 Purposa
This section describes the general requirements for the design, supply,
Installation, commissioning and maintenance of ATMS syshems.

2.2 Non-Functional Requirements
2.2.1 Performance
1. Each equipment specification contatned in this document details the speafic
performance requirements pertaining to that specification,
2. Al ATMS equipment shall werk 24 hours a day on all days of the year.

2,2.2 Reliability

. Each type of ATMS equipment shall be designed to operate continuusly fer a
perind of Bme a3 specified in the relevant section of this document, when
tsedin the ATMS project epvifonment

2. Genemally, each item of ATMS equipment shall have & Mean-Time-to-Repair
[MTTR) {time to full normal operation following a failure} speciied under
required serdcs levels in the associated Service Lewel Agreement comtract,
Equipment failyre and MTTR melrics will be monitored and cecerder]
throughan exclusive, computerized ATME Asser Management system to be set
up by the service provider that shall be continucusly malntained for sudit by
NHAI or ity suthorized representative.

£.2.3 Maintenance
Routlne snd preventative maintenance procedures shall be provided for all ATHS
equipment to ensure that the equipment continues v work within the prescribed
service levels:

2.2.4 Envirenmental
L All ATMS equlpment must maintain full functionality snd continge to operats
within the limits of this specificaion when subjected to the warking
envirorment af the project
2. All equipment shall function and perform as per the specification, or hetver, in
ambient temperatures ranging Irom - 10°C to 55°C and in 95% relative humidity
nen-concensing.

2.2.5 Documentation

The ATHS Service Provider shall be adequately prepared with necessary
documentation for effective operatons and maintenance. Towards this, all
ATMS Equipment chall be supplled and used with techndeal docurmentation
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Fusstional and Teckilal Specieations

comprising such manuals and handbooks sccompanied by maps,  plans,
drawings, diagrams, specifications, computer programs, flowr diagrams, coding
Hsts, library programs, and all such information as may he necessary for the
Service Provider o effectively operate and maintain the system.

L. The documentation shall be provided under the fallowing peneral headings and
indicative comtents (which are net necessarily exhaustive] as may be
appropriate 1o the equipment belng supplied;

a) G5 Based Design Plan of ATMS
i} The Service Provider will submit a GIS based file with the proposacd
placement of all key hardware such as sll different types of cameras, VMS,
VEDE, VIDES, ECE location of command centzrand any. other installations.
The KM or QGIS project file has to be submitted for approvalto NHALor
representative nominated by WHAL before the finalization of the locations
of ke hardwars,
i} Anindicative Strip Chatt as shown in Appendix-E should alze e submitted
For ready relerence.
b} Hardwars details;
i) Basic technical data, &ype nos. ratings, product codes, et
i) Detoils of energy usage at defined logd calcwation
fif] Technizal description
)} Warmnings amd Frstrictions
W) Drawimg fsts, parts ity
vi) Module fdentification codes
vii | Mass and averoll size afach type-numbered ftem
wite)  Pachaging materinl detalls

£} sofiware manuals:
if Datn, dezeriptions and aetails.

d} Drawings - mechanical and stractursl;
I} Gengral arrengamonts
i} Privcipal detoll drawings
el Drawings - eleczrical and elecoronic:
i) System schemmtics, clrewlt and wiring diagroms.

f) lustallation IRstructions:

i) Compreheastve (nstroctions (fncluding drawings for aite assembly) jor
eorrect inttallation ard cornection of ail parts of the Equipment, ta he
retoinga for reference purposes

H] Mstructlons refating to eoch Mtem of eguipment [ikely o be (nstofled
separately.

8] Commissioning instructions:

i} Set-up details of addresses, operating poramsters, control ranges end
fimits et

it} Commisioning procedures ond System Integration tests,

h} Dperating instructiens:
£} Procedures for normal eparation

il Maintenance Instructons:
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1.

i s

£ Petails of rowting meintenience

li} Cleaning instractions

i} Troubleg-shooting and foult-finding charts
i) Meintenance informution cards ar booklets,

k) Product “End of Life® Flan:
0 Instractions far dismantling the equipment withou! causing damage
it} Dematls of resusable/recyciable comporents and materialy atd the coding
syalem emed b identifr tham,
iif} Details of any precious metals
v} Details of any harordous sulbstances, beavy metaly or other pollutents
withipstructlons on thefr safe hopdiing and dispesal

Documentailon shall be produced in accordance with the standard as
requiredby the NHAI or NHAI'S representative and shall be approved by the
MHAL o NHAI's representative beltore the system is accepted.

Documentation shall use Sl units in accordance witd 150 80000-1.

Detsiled design drawings and structural caloulations for each type of pols
gantry or structure [including foundations) used to mount ATMS equipment
shall bre submitted to the NHA! and for the NHAL's nominated representativa for
approval after due certification by a Licensed Structural Engineer using state of
the art softwares, The design calculations shell be carred oot in accordance
with relevant MoRTH/TRC standards where applicable,

The drawings shall show materials specification and fnkshes for each (ter of
equipment praopesed for use, All weld fvpes and sizes shall be {dentified on the
dezign and construction drawings,

Poweer schematle diagrams fac all ATMES installations shall be submitted to the
NHAI and/for the NHAL's nominated representative for approval.
Telecommunications schematc diagram shall be submitted to the NHAI and/or
the NHAI'S nominated representative for approval. The telecommunications
diagram shall include all systems, subsystems and components, Inclnding
eonbections o modems, devices and the telecommuenications access and
backbone netwark

As-budlt record drawings shall include longitude-and Btitude data accorate 1o
within two () metres for each of the ATMS equipment and Infrastroctre
installed.

Documentation shonld be organtzed so that unsecessary repetttion 19 svaided.
Toplcs 1ikely to be frequently referenced by the service provider {eg operating
and maintenance Instructlons) should be given prominence. As 1t s recognized
that the volume of the documentation and drawings to be provided will vary
considerably with the complexity of the equipment being supplied (ranging
from one ring binder to several volumes), the NHAL ar NHAFs representative
should be consulted for jts apreement on the presentation and layeut of the
documents to be provided.

Dacuments and drawings shoukd be maintained &t site as well as provided to
HHAI on CD-ROM In Adobe Acrobat {pdf} file text recognition format [ie,
eanverted to pdf from the source program rather than scanned) wsing the
version current abthe time of supply. A minimum of two sets shall be provided.
The dishs shall be virus checked and fully marked up / labelled prior to dispatch

&dvancod Tralfic Masapomen System [ATME) on Mbs
Functioral snd Technical Szecificationy
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ta the NHAL

12. The NHAI or KHAI's representative may additionally require two ssts of final

14,

15,

documents and drawings in full size paper form for record purposes, which
shall be provided on a duc confirmatien fram the NHAL or MHAl's
representative.

When paper coples of text docementation are 1o be matntained at site and [ or
provided to NHAIL they shall be in A4 format bound into durable binders. The
manner in which drawlngs in paper farm are hound may vary with their size and
shpuld be agreed with the NHAL or NHAIS represantative prior Lo delivery.
Installation instructions to be included in the package of any item of equipment
Hkesly to be installed separataly or in conjunction with the ATMS equipment, shall
be in the form of a leafet or similar. It shall bave suffictent information{with
diagrams) for the item concerned to be sorreclly installed in pediton and
connected, and describe any necessary set-up procedure,

Mzintenance information cards or booklets, one set of which 1s o be secured
within each eguipment enciosure or cabinet shall be encapsulated in a durable
weatherproof format. They shall show the general layout of eguipment and
companent modules and references in schematic form, and set-up addresses for
on-site replacement of component modules.

The format and extent of alectronic media and/or hardeopy presentation ol
techsteal shall be agreed with NHAL/ NHAL'S representative before finalversions
are produced.

2.2.6 Submittals

7

All ATMS equipment shall, as a minimaum, meet all te requirements listed in
these specifications. Future technological advances may allow for ATMS
equipment to he provided that excesd the minimum requirements in these
Specifications,

2. Systemsand subsystems that minimize the possibility that faflure of any single

component or module will cause totzl system failure shall be provided,
Faflureof one tompunert or modufe shall not Guse the filure of any other
component or madule,

Product data, design and construction drawings for atl of the companents shall
be submited to the NEAI andfor the NHAI'S nominated representative for
approval,

4. Heat-load caloulation sheets, accompanied by related manufacturer’s data

sheers 1o support justiflcation of proposed coolingsystems shallbe submisted
to the MHAL andfor the NHAI't naminated representative for approval, Power
constmption caloulations to support proposed power distributlon type and
size shall glsg be submitted,

2.2.7 Quality Assurance

1. The ATMS equipment provider shall hawve in place a quality System
documentition complying with 180 9001, for the activities of design,
devalopment and production of the ATMS equipment to be supplisd unless
atherwiseagroed by the NHALar NHAT'S nominaved representative The qualiey
system shall cover each and every location where such activitios are

uneertaken,
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2. The NUAI or NHATS nomipated representative may  aucit the p&tenﬁ?l-m
supplier’s quality system and test facilities before approving use of the
proposad supplier who shall assentially have an inhouse facility to intzgrate all
major Beld equipment's and demanatrate to the NHAL NHAL recerves the right

for the same,

3. The following requirements must #lso be considered:

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

b} The service provider shall be reguired 1o provide, at their swn expenss,
samples of the proposed equipment and all associated approvals, test
raports and schedules to verify that the equipment meets all of the NHARs
requiraments,

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

1. Field-Access: All the equipment of the ATMS system shall prowvide access for
data extractinon and control (where applicable] in a secure manner from a local
laptop computer, The access shall be eithes (i the form of a wired cornecton
vwia & standard interface like TCP/IP (In the form ofan Ethernet conmection}, RS
732, BS 485 or Wireless Lan. [t shall be further possible in a secure manner t
view and transfor sich accessed data on to the approprlate ATMS server
database ta ‘male-geod” any data Loss that may bave oocurred during normal
operations. Such an-operation of data extraction and transfer to the ATMS
server database shall be sutomatically detegted and logged into the system
asan cvent for causing a svstem abert and appropristely included inthe event
TRt

2. The service provider shall use an appropriate GUI supperted software (s] for
the performing the above data access, control and transfer 10 the ATMI
database.

% The systems commisstoned by the Service Provider shall provide, during the
entire period of the Contract adequite remote ob-line access [via-
internetjhaving a cedlcated 1P for the NHAl and  or MNHALS
representative/Local Traffic Agency for on-line evaluation of the functioning of
cach cquipment / sub-system, Including all field equlpment. The Sarvice
Provider shall also provide the NHAL a sultable Mopdular software for the same.
Ini the case of FTE CCTY Cameras, this tool shall alse support the Ecility of
obgerving real-time lmages fram sach camera by remate operation of the Pan-
Tilt-Zoom facility, NHAL reserves the right to include the resules of-any such
examination by NHALand forbts representative inthe achieved service levels
for e period under evaluation.

4 For the purpese of enabling the above on-line access facllity, exch of the
equipment / sub-spstems shall be Internet Protocol (IF) based supporting the
Simple Notwork Management Protocol (SNMP], TCP/IE, RTSE of sultable
method.

5. The Service Provider will be required to configure direct online access of vides
stroams for each camera through cither RTSP. Port Forwarding. HTTE,
WehRTC, Cloud NVH or any protocal supported by NHALATHMS Cloud at 110 and
Local Traffice Agency Command Control Centre:

6 Each camera (VIDES , COTV or one placed in Command Centre) shall be
registered on MHALATMS Module &t HQ. This registration will include but not

Page IF of 113




Mational Highways Authority of ndia Aduancnd Traffic Mamagement System (ATMS) cn Mifs

2.3

Fureitianal and Technbol Specifications
limited ta lat-tong, public IF, RTSP url suthentication details if any and weh-
link to access the straam of individusl cameras respectively.

7. Theabove tool shall alsoipeiude a fepture by which the NHAL and [ or NHAD S

representative can generate detalled performance, operation and malntenance
raports without the need for any support / intervention from the Service
provider’s personmel.

B, Where applicable, the ATMS shall be integrabed with the Lecal Traffic Police's

Command apd Contral Certre. Thic shall include sharing of live feeds of afl

TMCS and VIDES cameras for viswiag and/or controls @nd any additienal
modular software that allows for the same, Ifview-only access can be provided
through login Into ATMS software such that above recuiremients are met, that
may also be considered.

Functional Requirements

2.3.1 Pawer Supply

1

=1

10,

The field squipment shall have the lscally available mains power supply ([rom
the electricity utility through Regulated scurce ) as the primary source and
supparted with a relevant Renewable enérgy - based power supply for hack up
atd S or genetator back up toensure 24 x7 oparation.

The ATMS Control Centre shall have the locafly available mains power supply
[from the eleetricior utility) as the primary souroe and supportad with a UPS
and gererator back up to ensure 24 x 7 aperation.

Bxcept where detalled n spedilc sections below; all ATMS equipment shall be
powered from cither

a) Asingle phase 230Wac 50Hz supply.

b} A three phase $80Vac S0Hz supply.

. ATMS enclosures shall Include a power distribution subsystem for supplyving

pawer supply to each companent within the enclosure and related [ Inter-
connected ATMS equipment The circuit breakers shall be properly skzed
according to the expecied loads of the ATMS equipment and to meat relevant
elzctrical code requirements,

il efectrical aquipment and cabiing shall be provided In accordance with
relevant B1S standarde [n cage there mo rebevant BIS standard exists the B3
To71 standard shall be applicable

The power distribution panel shatl be directly fed by the main circuit brealer
at the electrical point of service. The power distribution sssembly shall include
an interface and connectlon to the UPS {where provided). The power
azaembly ghall be connscted to the earthing system,

The enclasure shall be earthed in-accordance with the relevant BiS regulations.
The enclosure shall include & 280Vac 15 Amps 3-pin dual sockel power
outletcenforming to BIS standard,

The power sockets chall be installed in acoordance with relevant BIS
standard

A Muld-stage Transient Voltage Surge Suppressor (TVS5] shall be provided for
each esternal cable (relsted to power supply, signal. data or any other),
connectlon which 1z terminated at any item of exposed external equipment, or
routed through an outdoor ares. The TVSS shall be rated in accordanee with BLE
rediirements,
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11. The TVSS shall be capable of handling minimum 30KEA fault current, Proyision
shall be mado for protection of sarthing and the shield farmaur of coaxial cables
and TVES for each sipnal conductor

12, The TVSS shall not only ciamp the voliage, it shall also diverc the fault
curren st groand IF 2 TVSS i destrackively tripped. thers shall be a clear
visual indication that the ATMS equipment |s no lonper protected and the
TWES necds a reset or replacament,

13, ATMS equipment shall automatically regain full eperational functionality when
related electrical power supply & restored, without the need for manual
Intervention,

2.3.2 Uninterruptibie Power Supply (UPS) Subsystems

1, The worst-case power-load data shall be used to deslpn the elect-ical
conductor sizes, These shall be submitted to the NHAL and for the HHAs
representative for approval,

Z. A UPS shall be provided wherever required. The UPF5 shail meet the
requirements of relevant stapdards of BIS.

3. Unless otherwise stated in the design drawings and/for specifications, UPS
with & mintmum of Sk [8) hour backup shall be provided for all ATMS fGeld
equipment and telrcommunications device locations, The Batteries of LIPS
system should be regularly replaced so a5 to ensure the specified back-up.

4. An Automatic Power Transfer Switch [APTS) shall Yo provided |nside the
ATME ground moeunted enclosure which ransfers power from one of the
External soirces tothe electrical distribution system. The APTS shall monitor
the status of the primary power source amnd transfer the powsr conmection Lo
the secondary power cource when primary power source falls or suffers
degradation. The APTS shall be provided with means to operate In mamzeal
mods,

b, The AFTS must be able to transfer the connectlon with the Internal power
system, fromm the primary power source, 1o the fecondary power sourse
within 1 mains power cycle [Jess than 20ms),

G Additional equipment necessary to eliminate the delay in the transfer of
power sources which may canse the ATMS equipment to reboot shall be
provided.

7, Each external power supply line shall ke termbnated at the APTS,

2.3.3 Earthing
Al eartiiing of ATMS equipment shall comply with B1S regulations.

2.3.4 Telecommunications
The field equipment shall be connected to the ATMS Cantrol Centre wia an optic
fibre: network using suitable interfaces. Refer to section 12 within this
documentfor detalls of elecommunications and networks,

2.4 Hardware Design Requirements
2.4.1 Mechanical and Housing
RequirementsNon-Ground Mounted
Equipment
1. ATMS equipment not contained ina ground mounted squipment enclosure
will hawe specific hotizing requirements depending on Incation, weather
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conditions and vibration from read vehicles.

2. The houslng hall be strocturally rigid. Mounting accessorles: such as nuts
holts, studs, locks, washers etc. shall be of corrosion resistant stinless
/mildsteel. 1P 65 or better . The whale assembly shall withstand vehicular
fames withnut degradation for its sntire service life.

%, Housing design shall be conduchve [0 5y mainbenznce,

4. Housing shall secure the housed equipment, from ampering and theft. Means
shall be provided to raise an alarm i the control roam in case of tampering.

5. Cable entries to cennect the signal, power and contrel wires to the encased
equipment shall be provided and the housing shall eet 1PG5 to the minimuin
(unless otherwise specified for a particular ATMS equipment under the
relevant section of this decument)

6. Housing shall have adeguate space to accommodate cable overages normally
provistoned for future re-connection.

7. Forced aircoolingwithin the housing shall be provided if insuallacion situation
demaneds,

% Viewlng window m case of camira housings shall net Introduce distortions or
artefacts on the Image.

9, Suitsble arvangements to prevent misting within the housing shall be
provided where aver pecessary.

10. Further detsils are included in sections relevant o each type of ATMS
eguipmunt

2.4.2 Ground Mounted Eguipment Enclosures and Poles
2.4.2.1 Ground mounted enclosures and mounting arrangements

1. The ground mounted enclosure shall house Elecommunications squipment,
power and other related equipment necessary for the operation of ATMS
eqLipment

2. The equipment must continue to work within fs pormal opersting
parameters in this environment, regardless of locatlon.

3. The ground mounted enclosars shall be westher resistant and conform to BLS
requirements with an ingress rating of IP5, a5 a minimum. Where the ground
mounted enclosure nesds to be penetrated, such as to facilitare installation of
cahles, provisions must be made to the penetration(s] inorder o maintain the
enclosure rating,

4, The enclosure shall lnclude a secure locking mechanism to mike Jt tamper-
proof, Further there shall be a provision o generate automatically an
electronic sigmal on any attempted tampering that can be used to generate an
audis-visual alarm at the gontrol centre.

5. Each enclosurs door shall be equipped with an adjustable deorstop 1o held
the door apen

6. Warning labels shall be provided for all electrizal panels inaccardance with BIS
or BS 7671, Asset jdentification information shall be provided on the outside of
the endosures and shall be weather reslstant

7. All Internal eonnectars, components and wire terminations installed i the
enclosure shall be labelled in accordarce with the design drawings

8, Racks and shelves shall be provided In the enclosure to mount aquipmint as
nneded, induding telecommunications devices and power assemblies. The rack
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shall comply with: BIS requirements [or approved equivalent international
standard),

9. “The rack shelves shall be capable of sustaining & constant 10 kg foad, For all
enclosures utilizing telecommunleations services fram a telecommunications
network provider, a nominal mounting space af 200mm x 3mm x 75mm shall
be provided for interface modules nsad by the service provider. The enclesure
shall provide anadditional fused or breaker protected, UPS- powered receptacle
for relabed power requirament

10, The round meunted enclosure shall include an LED Hghting fixture, minimun:
ruting § walts, complete with lensor shleld and high-cfficiency LED lasmp diiver.

11, Ground mounted enclosures shall ba mounted on 3 coscrete foundation of the
concrete tlass and dimensions shown in the detailed project deslyn drawings. A
cabloet riser shall be included when the cabinet is located below grade to
protect against watar incursion,

12. All mounting arrangements for ATMS equipment shall alse comply with the
requirements of that equipment as detailed b this specifiration.

13. The foundation and the foundation bolts for Ground mounted enclosiires, Tt
and fixed poles exc 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.

14. Galvanized Nuts, locknuts, locking pins washers etc, shall be supplied a5 @ part
of the foundation.

15, Fixing templates with a plscement accurscy of at least +/- lmm shall be
provided to allow for the corvect arientation and installation of the steel
Toumdatlen on o the concrete base.

16, The strangth of the foundation assembly shall be suitable to bold the
Enclesnre/Pole while withstancding weather conditions of the site for a perind
of &t least 25 years.

2427 Poles
1. The poles shail be désigned te offer a steble platform for the imaging
equipment to operate. Each pole and its assoclated hardware shall be
fahricated nsing material appropriate for s installation site.
2. Nominal mounting helght may be assumed a5 12 meters (Qowever, some
situations may warrant different heights.

ZA.ZZ1 TIE Pole

1. The polss shall be designed to offer @ stable platform for the imagiag
equipmant to operste, Each pole and it associated hardware shall be
fabricated vsing materlal appropriate for it Installation site (Gl marine
grade 55, poveder coatad steel or enamel paintsd ebc)

2, Poles shall incarperate a mid-hinge tils arrangement with = suitable colnter
welght 1o ensure a balanced tilt. The structural design shall conform to
relavant standards and shall be certified by a statutery actherity for
strustural integrity and maximun allowakle vibration (typically caused by
wind forces and other external stimull} to ensure astahle image at full optical
zoom ¢f the tamera mounted en it

3 The desgign ghall he mpering gradually over the whole lengeh with the
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minlmum cross section at the tap.

The design shall be base plate mounted with a2 matching foundation.

5, The poles shall be supplied with a reousting template, rag foundation bofts
and other associated installation herdware.

6. Anaccess doorat the bottom of the pale shall be provided at a typical height
of (L5 maters from the base for the termination panel. The sypical door
dimensiens shall be 125mm wide by 500 mm high or suktmble siae as
required,

7. ‘Thedesign of thi pole and hinge arrangement shadl be such that the mounted
equipment does not touch the hase of the pole or ground when lowersd.

B Suitable eyelets, anchors, palleys, etc. shall be incorporated I the pole design
to allow for ease of raising the pole aad to regulate the speed of lowering.

4, ‘The design shall incorporate secure latching systems at the hinges to hold the
twe sections rigidly, Thera shall also be & provision to pad-lock the Two
sections o prevent unauthorized paople from lowering the pole

1. The base plate shall be designed to allew underground appropriate plastic
JGalvanizad fron ennduits to enter the base of the pole.

11, There shall bie a tapered hole located not more than 158 mm from the top on
the side of the pole to accept conduit fittings to rovte cables o the mounted
imaging eyetem components,

12, The astembly shall be of stalnless steel/gahmnized /Enamel
Fainted fpowder-coated o an appropriate minimum coating thickness.

13. Defloction dus towind shall not exened 0.1 degress ata wind speed of at least
26m /s with the equipment mounted on the pole.

14. Sultably slzed powder coated terminal box and terminal block assembly shall
b provided and be treated ¢ a part of the fixed pole. 1t shall be installed on
the pole nearthe bottom end and the jolnt cable entry fexit points {or ghncds)
shall be sealed using a water proof sealant to avoid water Ingress into the box
erthe pole bage,

-

2.4.2.2.2 Fixed Palg

1. Fixed poles shall be used to mount Dashing traffic lights and cameras in
sumne of the lecations.

2. Fixed pole eross section shall either he droular-with a typleal outer
diameteraf 150 mim o SOuare cross sectomn,

3. The joint{s) shall be seam welded,

4. The fully [bricated pole column shall be of stainless steel/galvanized
JEnamel Mainted/ powder-coated to an appropriate miolmwm ceating
thicknsss,

5, The peles shall incorporake suitably designed holes on the sides to allow [or
electrical cables to enter or exit the pole undamaged.

& ‘The bottom pertian of the pole shall be weated for corrasion resfstance in
accordance to the installation site,

7. The structural steel and design shall conform to relevant standards wsd shall
be certified by a statutory authority for structeral integrity and maximuam
allowable vibration [oypically caused by Wind forces and other externel
stimuli) to ensure 8 stable Image at full optical 2oom of the camera mounted
an it

B Deflection due vo wind shall not exceed 0.1 degrees 4t wind speed of at
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least 28m,/s with the equipment mountad on the pole,

9. Sultably sizad powder coated terminal hax and terminal block assemhbly
shall be provided and be treated as 3 part of the fixad pole. IU shall be
installed on the pole near the bottom end and the joint, eable entry/exit
points {nr glands) shall be sealed using @ water proof sealant to avekd water
Ingress into the box or the pole hase.

2.4.3 Heating, Ventilation and Alr Conditioning (HVAC) Subsystem

1. Where required, the ground mounted enclosurve shall fnclude an adr
conditioning system. The air conditioning system tan be either passive or
active, Tha design shall be submitmed to the NHAL or NHAL'S representative for
appruval.

2. Where a couling system involving slr conditioner or other heat-exchnnger is
uged, the cooling system shall be mounted next to or on the exterior of the
ATMS enclosure. Where the enclosure mecds to be penetrated, such as to
facititate [nstallation of pipes for coolant supply and returm Jines,
provizionsshall be made to the penetration(s) in order to malntiin the
endosurs rating,

2.4.49 Installation

1. Theground mounted enclosuce shal be installed according to appropriate good
engineering practices. All internal components and UPS (if cequived) shall be
securely mounted,

2. For ground mounted enclosure Installation, UV-resistanl caulking material
gliall be applied along the joints of the enclosure For maunting under acamars
lawering systern, the enclesure shall he positioned away from the space
diractly belos related camera

4. Peovisiens shall ba made for all ducts {i.e. power, telecommunications, ate], in
accordance with the desipn drawings and for specifications, that will facilitate
the conpection between the enclosure and the ATMS squipment

4, Whero eables enter the ground mounted enclosure, thay shall be fived and
secured agaltst movement and to relieve stress on the cable terminatdon. All
pengrrations 1o the enclosure shall be sealed with silicone sealant to impede
potry of gas, dust and water

5. Al wires/cables within the enclosure shall be secured and labeled. Earth wires
from all electrical devices, including surge suppressors, shall be terminated
directly to the dedicated earth torminal in the enclogure. Earth conductors shall
not be daisy-chained from device o device

6. All conductors carrylng electrleity at 50Vac or higher shall be segregated from
all telecommunications, signal concluctors and conductor camrying electridty
[oveer than &0V & mintmum of 75mm shall be provided between these two
conductor groups. Where condurctors helonging to these two groups need to
cross sach other at distances closer than 75mm, the instailer must ensure the
conductors are at a 90 degree angle [perpendicular) to each other.

7, Eachwire shall be identificd on both endsof the wire with heat shrink, thermal
transfer tube type wire markers in English. Adhesive labels are not acceptable.
Thewire markers shall be white with black lettering. Hand marking of the: label
iz not acceptaile.
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2.5 Testing and Training

2.5.1 General Testing
Any tost facillity commissioned b camry out environmental, electromagnetic
compatibility or optical performance tests or salety testing of telecommundcations
equipment shall have adequate accreditation meeting a relevant BIS standard or 150
standard or set up by a relevant government apgency as a central facility,

1. Quality systems relating to the design. development, testing. supply and

maintenance of softwars shall implement the guidance of 150 9000-3.
2. The Service provider shall eperate an Environmental Management System
complying with the requirements of [30 14001,

3. Any certification or accreditation necessary to comply with this specification
shall have validity curront at the tima the Contract is placed and be maintained
valid throughout the pedod of the Cantract. Evidence of this certification or
accreditation shall be provided,

4. The ATMS service provider shall be responsible for any testing andfor
certification of equipment needed to meet or demonstrabe compliance with
statutory of regulatory Instruments and Fequiraments.

5. The ATME equipment shall provide reasonable sccess and facilities for Che NHAI
or the NHAI's nominated repressntative to audit the operaticn of its quality
systems and test facilltes ms deemed necessary by the NHAI or the NHAI's
nominated represantative,

6. The ATMS service provider shall accept all responsibility for the satisfactory
quality, desien and workmanship of the ATMS equipment being supplied and
every part of the system and squipment whether manufacturad by or supplicd
to the ATMS setviee provider by supply chain partners and whethar specified or
approved by name ornot,

7. Documentation detailing the proposed schedule aftests to be undertaken ot sach

staps of the fest process for all ATMS equipment shall be previded, fs a

minmimum, tha tests shall include TFacery Acceptance Tesis [FAT) Site

Acceptance Tests (SAT) and System [ntogration Tests (BIT). All eogts for such

tests shall be boroe by the senvice provider.

All st equipinent shall ave a vilid cllbraton cerdilcation.

9. Theaoceptance ofeach stags of testing does notimply that testing Is complete at
that stage. If problems are found ot a later date or stage of testing, 1t may he
necessary Lo Taturn to-an earlser stage of testing alter repairs have been made ko
the system, If at & later stage of besting, an Item of equipment iz replaced,
repaired, or significantly moedifled, the equipment shall be retestad e the leval
necessary to isolate any problem and establish a course of action to remedy the
- ANE Faled

10, Yest procedures, checklists, test forms and data summary sheets shall be
provided for each ftem. The propesed test procedures shall include a description
of the test topics, applicable pass,/fail metrics, planped test method and planned
test mstuments and fools. The NHAD andfor the HNHAs nominated
representative shall he notified of the dote, time and place of each test, as 3
tninimum at l=ast 28 calendar days prior to the date the test is planned to be
condweted. The tests shall be conducted in the presence of the NHAL and for the

:‘ Page 24 of 113

®




Mational Highways Authority of ndia Achanced Tratfic iansgeiment Systom (ATMS] on Nis
Eunctinnal snd Tedhnlcal Sogcificstions
NHAI's nominated representative undess specifically authorlzed in writing by

NHAI stherwlse

11, The NHAI and/or the NHAI's nominated representative shall sign the trial test
documents as proof of & successful trial test for each item of ATMS equipment
and ancillary components, If the test trial Is unsuccessfl, the NHAL and for the
NHAT's nominated representative shall be given minimuom seven [7) full busingss
days' prior notification before rescheduling another test trial,

12, ATMS Equipment that fails to conform to the roquirements of any test will he
considered defective and the equipment will be rejected by the NHAL and/or the
NHAI's nominated representitive. In the event a defect is determined, it shall be
determined whether it is limitad to 2 spocific unlt or could be potential problems
inall such units. Equipment rejected hecause of problems limited to the specific
whit may be offered agaln for retest provided all issues of nen-compliance have
besr correctod and re-tested and evidence thereof submitted to the NHALand /or
the NHAI's nominated rapresentative, The evidence thereaf shall Include a5 a
minimum a technical reporcdetailing the investigation that has been undertalen
to determine the muse of the fallure. The report shall detail, a2 a minimum, the
symptoms, cause and what action was required to remedy the faflure. This
repart, shall be submitted and spproved by the NHAL andfor the NHAs
nomlated represantativa poior to a new test dats being schaduled.

13. In the event that the ATMS equipment malfunctions during the test period, the
NHAI and/or the NHAF's nominated representative may declare a defect and
raquire replacement of all equipment at no additisnal cost. When 2 defect s
declared, the tast and test period shall be restarted from the beginning for that
apecific ATM S equipment

14 1If ATMS equipmest has been modifiad or replaced ds 2 vesult of a defact, a repors
chall he prepared and detiversd to the NHAI and/or the NHAL'S nominated
representative for acceptance. The report shall describe the nature of the failure
arwd the carrective action{s) taken, If & failure patters, as defined by the NHAI
and for the NHAPs nominated representative, develops, the NHAR and/or the
MHAI'sS nominated representative may direct that design and construction
madifications be made to all similar units without additional cost to the NHAL In
the case of problems common Lo many units, all units shall be modified at fio
additienal cost to the NHAL

15. See relevant subsections belew for a detalled description of mich type of testing
and what |t [nvelves,

2.5.2 Factory Acceptance Test (FAT)

1. The Factory Acceptance Test {FAT) shall be undertaken to ensure tha ATMS
squipment has besn completed to the required functionality, safety and quality
and meets all the contractuul specifications:

2. The FAT shall be undartalcen bofore shipping to site to ensure the equipment
has heen completed [constructed, programmed and pre-commissioned] to the
required guality and s fully operational. This will include equipment
assembled toits final deliverable state either inslde or outside the ATMS project

3. The FAT shall be undertaken on the equipment due 1o be shipped to the site to
fullil their uperational requirement and not on an alterative product,

#, The factory acceptance test is used 1
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a) Provide proafof ﬁmrl:ln[;il_l'l:jr.quallw and Integrity with & comprehensive
checking process against the product specifications
b Verify all-important documents (manoals, instructons, plans, drawings)
to ensure they accurately reflect the requirements and the equipment
ppRerticn
£) Ensure that the equipment performs a5 expected under the testzhle
range of foreseeable conditions, including misuse and errors.
5 The FAT may be wimessed by the NHA! or the NHAPs nominated
representakive.
6, Each FAT shall be specific to the product belng tested but shall nclude the
following a5 & minmumy
a] Pre-inspection testing and inspection
b] Pre-configuration of settings and software
t] Preparation of a tast register
d] Rewview of drawings and decumentation
e} Adequate testing of functionality
F Interface testing
gl Full coommumnications festng

h] Full cycle of powering up, logeing on, logging off amd powering down
7. In the event of a test fafling for any reason, the equipment provider milst

undertale an analysis of the fault If the fault is conswdered to be Irresolvable,
then an exception shall be logged in the test register, At the end of tha FAT, the
completud tests should be evaluated with the test team including any test
failires that occurred. An evaluation meeting shall agree on the natune of any
fautts encountered and discussing if the FAT should be continued.

8. Oneof the following actions shall he taken dependent on the extent of the fault:

&| The FAT can he compieted if the faults are minor, and the spstem shall be
consideced acceptable, subject to the fault belng fixed before system
commlsshonlng at site, A FAT shall also be repeated on a new version of the
system incorporating 2 fix for the fault.

b) Testing fanits resulting from tast progedure error or Dperator sIror shall
be repeated, The test may be repeatsd immudiatedy ifthe errer is detected
at the time ofthe FAT,

€} Major faulis during the FAT shall lead to abandoning the FAT and
rescheduling it for a later date pending the fault being reselved
appropriately by the equipment provider,

) The FAT tests specified shall be repeated for the SAT.

2.5.3 Site Acceptance Tests (5AT)

1. A 5ite Accepiance Test (SAT) shall be utidertaken ot each ATMSE equipment
location to verify that it meets the requirements described In the detailed
project design specifications.

2 Following the instatlation of equipment, but prior to the conngction with other
ATMS systems and subsystems, a SAT shall be conducted on each pieee of
equipment and witnessed by the NHAI and/or the NHAI'S nominated
represantative,

3, ‘The test shall exercise all standalone (non-network] functional operations of
the ATMS equipnent and ancillary components installed and shall démonstrate
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conformance with the requirements described In the detailed project design
specifications, relevant standards and manufacturer specifications

& The quality of equipment and its instaliation shall be judged and verified lo
ensure compliance 1o relevant standacds oudining operational safewy, Ingress
protection, Surge/ |iphthing protection and Radio Interfarance.

7. Equipmant installation shall be inspected to confirm compliance to equipment
manufacturer's installation good practice recommendations.

6. The ATMS equipment provider shall ensure that the reguired lesting
equipment, ncluding a portable cnmputer and test software i provided for the
SAT.

70 [Fany ATMS equipmient or ancillary component Rils to pass ils SAT more than
twice, it shall be replaced with new ATMS equipment or andllasy component of
same meke and model-and the entire SAT shall be repeated untll proven
suceessiul,

8. The SAT shall be conducted for each and svery place of ATMS equipment and
anclllary components.

9. Time extensieos 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

2.3.4 System Integration Tests (SIT)

1. The S[T shall also incorporate the network-manageabls portions of the ATMS
gystem inciuding the ATMS system interface to the Regional and Main Control
centres. Tha SIT shall begin after earlier stapes of testing bave been successhully
completed (Le. FAT and SAT) and sccepted by the NHAL and/for the NHADs
nominated reprezentative, When possible, the 5[T ghall be conducted during the
harshest environment period deemed for that particular equipment. The
duration of the SIT will be agreed with the NHAI or the NHAls nominated
represcrtative prior to starting

2 1n the event of a system. subsystem, ATMS equipment, or ancillary component
failure, with the exception of consumable Iems such as fuses, the Froject shall
be' shut down for purposes of testing and correcting identified deficiencies
[System Shutdown), System Shutdown is defined o5 any condition which, due to
work perforimed by the Service previder, results in the Project or any system,
subsystem, ATMS equipment, or ancillary component thereof to ceassaparation.

3. ThesIT shall be re-started after the identified deficlency has been corrected

. IWthe total number of System Shatdowns excesds thres [3] due to the same system
or zubsystem, ATMS equipment, or ancillary component;

a] Thesystem, subsystem, ATME equipment, or anillary compenznt shall be
rermoved and replaced with o new and unused unit.
bl All applicable FAT and SAT, as deemed necessary by the NHAT and for the
MHAL'S nominated represeotztive shall be performed and the SIT shall be
rostarted upon weltten appgoval Trom the MHAL andfor the NHAI's
neminated representative;
5. Time extenstons shall net be granted to perform the ST due @ any failares,
Failures during the SIT shall be rectified at no additional cost by tha NHAL
6. Upon the successful completian of the 5IT and all the required  submittals,
testing. ralning, and documentation bave been successlully submitted to
and approved by the NHAT and/for the NHAI'S nominated representative, the
NHAL andfor the NHAI'S nominated representitive shall provide written
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noticeat Final Acceprance,

7. The notice of Firal Acceptance implies that the system i ready far commercial
opepslicn subject to adequate training providsd to the Operatons and
Maintenance parsonnel [Ref section 2.5.7).

2.5.5 Defects Liability Period [DLP)

L Any 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 8 written
notice during the Final Acceptance [Rel 254 abuowe) shall be pectified during
the Defeces Liability Period, The above defects list chall alse Inclede any defects
that surface during the DLF which shall also be rectified by the Service provider
guring the defined DLF [Xself.

2. Suitable tests for conflrming the rectification of defects shall be performed by
the Service provider to the satisfaction of the NHAI and/or NHAI's
representative,

3. The DLF shall i in force for a period equal to the contract/concession period
under the main Contract / Coneesston Agresment succeading the notice of Final
Acceptance,

2.5.6 Integration

1. Integraton activitles of the ATMS projoct shall be coordinated and undertaken
such that all systems, subsystems, ATMS equipmentand ancillary componests
are integrated with the ATMS Control Centra hardweare and in accord ance with
the detalled project design speciflations.

Z. All integratton activates shali be coordinatee with the NHAT and for the NHAI's
aeninated cepresentative prior to comencoment of any Integration sctvitles
and shall be agreed in accordance with the preject program.

3. Integratian activities shall Include the telecommunication nodey [Le. Managed
Ethernet Swiktches] with the existing and/or preposed fibre optic Ethernes
telecommunications netwerk for the design and cennectivity of the ATMS
Frofect.

4, All ATMS equipment shall be managed and operated by the ATMS Control
Centre, The ATMS equipment shall be inteprated as identtfed [n the deslgn
drawings and for specificetions, into the ATMS Contral Centre.

2.5.7 Training

L Training shall be provided for the eperation and maintenance o all tie ATMS
equipmestand ancillary components.

£, Certification by the NHALand / or the NHA's representatives s mandatory far
the Sepvice provider to begin commercial operations of the system.

3. Training shall be desighed to familarize the Service provider's ewm
Operations & Maintenance personnel and NHA's representatives with the
desigh, Inatallation, aperwtionand maintenance of the ATMS equipmentand the
overall eystem. The training shall alss cover functionality, theory of operation,
callbration, testing, performance and operating parameters

4. A singh organized training shall be conducted by the Service provider. A
romplete course outline and summary of e experience and gualifications of
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L
the instructors shall be submitted to the NHAI andfor the NHAI'S nominated
Tapresentative for approval prior to commencement of training, Training
sesslons may be combined and for shorteped with the sgreement of the NHAL
The training will be conducted at a lecation agreed with the NHAL
The training materials shall be provided in English. The training materials shall

B hede &t 2 minimea s

#&.  Course putilne

b. A Microsofe Office PowerPaint pressatation showing detailed subject
material

€. Uperation and maintenance manvals in both electronic and paper format

d. Test pguipment and tools

e Any otheér required information,

Training shall alzo Inchude the imparting of practical 'hands-on' experience to

the tralnees during each tralning sesslon.

At the end of each training session, a test shall be conducted on the tralnees to

gauge their learning and the effectiveness of the training.

IE, at any tirse during a training course, the NHAI and for the NHAl's nominated

representalive determine that the course ks not belng presented in an effactive

manner, the rainlng session shall be suspended, The Semvice provider shall

make the necessary changes to the course, resubmit the required training

materials for approval and reschedule the tralning course,

2.6 Systemn Operation and Maintenance
L. The Service provider shall perform System Dperation and Malntenance

{0&M) (after Final Acceptance of the system] meeting the requirements
contained in the Terms of Reference.

The Service provider shall deploy adequarte 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 NHAI reports as reqguired on thels
Operation and Malatenance,

2.7 Computer Software Requirements

These requirements inchude these that are required to ensure adaquate
availakility& sustainability of the ATMS software during the contract period

« Thie softwdre for the System shall be designed and developed for adequate

2.

4.

scalability of exieting system functionallty, additon of pew functionalitye and
ensy mitintainability. The medium used for sterege and loading of programs
shallbe sultable for the way they are likely wbe handled and stored: and shall
ot require closely controlled snvironmental conditions.

The software development methodology used should  ensure the
devalopment of modular sofbemre

The ATMS service provider shall ensure that the development environment is
adequately malntained during the contract perod to ensure adequate
support for the maintepance of the software under use and farther
additiens /modifications to its fanctionality a5 may be required.

All decumentation, diagrams (Inchuding soltware schematics or automated tool
output] and specifications, shall be produced to recognize Standards and, apart
from where ather standands are agreed, shall use conventions, symbals- and
terminology defined in the appropriate European or International stangards.
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There ghall be at least two setx of all source programs held on the agreed

medivm. For reasons of security one set shall be kept remate from the ather{s)
and regularly updated as changes are made. By agreement the NHAI or the
NHAI's naminated representative may hold one set.

The ATMS service provider shall hold at least two sets of all operationa|
prograns including, where appropriate, site-specific data and programs held in
dppropriate modia.,

All programs being deployed shall be clearly identified and include the
approgriate lssue details 2nd date

Mogular Data & API Integrations: All the data generated for incidents,
violations, trafflc ete as collected by varlows censors will be intograted with
ATMS command centre software/data. This data may be required to be shared
with NHAI HE) through AL in rew or aggregased format as desired through
AFls

NHAI may requice from time to tme twoeway AP] integrations with
software/apps under contral af NHAI HQ, These API integrations shall be part

hohvarced Traffic Mamage ment Systam (ATRAS) on Wi

ol sxisting ATME contracts ab no additional cost,

10. The documentation held at site shall be fully anmotated with Esus number, date

and section reference and shall indude the fallowing:

a) A concise description of the overall functien ef the software.

b) Details of the comrputer hardware of the system, upon which the software
in installed amd sny proprietary software products used, including
datalases, operating systems and their version;/issue status,

g} A complete list of all medales in the seftware with their functional
description and interactien with other modules. .

d] Clear operatitg Ingtructions.

2.8 Information Security and Data Protection

I,

Providers of ATMS system are required @ ensure that the system  being
provided operates In a secure manner. The solutions offered shall be in
atrerdance with Information Technology (Regsonahle security practices and
procedures and sensitive personal data or Information) Rules, 2011 published
vide Government of India Mot Acation No, GSRE 313€ dated 115 April, 20711
Brany other Government Order isswed from time to time regarding security
norms of video surveillance system or any other sub-sypstem of ATMS,

- TheService provider is expected to have familiarly with (50 27001 or procure

the necessary expertise in developeng and delivering solutions in line with
information svstem security best practloe.

The Provider of the ATMS sistem shall ensure that the daca  collected
throughout the conwact period 15 securely kept and usape Lmited in
purposeof that of ATMS, The 81 shall be governed by the Digita? Persopal Data
Protection Bill, 2023 and any relevant Government of Indiz rules notified
thireon,

The contractor shall éarry out an IT security audit of the ATMS application
software through STOC  (Standardization Testing and  Chuality
Certifieativn] fCERT-In {Computer Emergency Response Team) ampanelled
wendors at least ones in & year as per dirsctions of NHAT from fime to time,
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2.8 Equipment Security
L. The centractor/concessionaire shall be sale responeible for safaty af 3l the
ATMS system, sub-system, equipments ogainst thel, vandalism etc, Ay
eqjuipment stalen fvandalised has to be replacad

2. The contrector/roncessionaice may use adequate manaal safefy measures or
implement suitable electronic security mechanizms for same,

3. All the systems, sub-systems and equipments should be adequately insured
to affsot loes due to vandalizm thefl e,

2.10 Civil Design

The foundation of all the equipment shall be adequately designed as per
relevant IS Codes using minimum M25 Grade of cancrete and Pe500 grade
steel reinforcement,

2.11 Warl Area Safety and Traffic Control

2111 General

8 Dbstructions and excavations in the work areas shall be adequately fenced
and guarded at all times and proper traffic contral devices shall be Instalied
to protect the workers and the public. Particular attention shall be paid to
the positioning of traffic barriers and traffic cones. Unnecessary hlocking of
traffic lanes shall not be permitted Hoads and sidewalks shall not be used for
the unnecessary slorage of materfls,

b Adequate traffic control devices shall be in place before work beging and all
such devices shall be removed immediately when the work s complated. A
work progresses, warning devices which were appropriate atoae tme but are
no fonger applicable shall be removed |mmediately,

€ Slgns, lights, barriers and other traffic control devices shall be maintained in
gaad arder and in the corvect position day and alght Signs shall be neat, clear
and lagible at all times.

4. Compensation for meeting the requirements of ihis section shall be included
In the variaws bld items and no soparate payments will be made, therefors.

e Penalties shall applicatde as prescribad in the Penalty clause abive, in case of
Any non- compliance or safety vislation.

2.11.2 Highway Lane Closure

No lang elesura shall be permitted on any road during peik hours except with prior
approval of the NHAIL During non-peak hours, one or several traffic lanes fmay be
closed provided that at least one lane in sach direction Isopen for traffic. at- all times.
On two-way, two-lane roads, any lane closure shall be first approvid by the NHAL
Notwithstanding the. provisions above, the NHAI and the police shall have the
powerta order the ke closure removed or 1o require better trafie control

mEasures,
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2.11.3 Warning Signs

Fimctizral and Techideal Specification

a Al work area warming signs shall conform 1o the requirements in the relevant

ragulations in India

b, A "LANE CLOSED AHEAD® and a "LANE CLOSED® sign shall be placed
upstream of the lane closure site ar a distancs of approximately 100 meters and
50 meters rospectively when one lane of the roadway is closed, These signs
shall be placed further upstream of the work area if more than one lane af

the roadway isclesed,

e All work area warning sighs shall be made of reflective sheet or material if

thesignz areto remaln in place during hours of darkness.,

. The design, specifications, quantity, location, placement of the Signages shall

fully comply with |RC 67 2022, and, or applicable nternational code.

2,114 Temporary Warning Flashers

Temporary waming flashers of Amber/red colour LED and minimum S00mm dia
shall be used during the hours of darkness if taffic cones, barricades or other
barrlers are to remain Lo posidon at sight. Lamps shall be kept alight at all times
during the hours of darkness The flashers shall dearly mark the site of ohstructions
and delineate the transition zone, Minimum 4 nos. waring Mashers shall he epralighe
at mach zuch koearion

2.11.5 Traffic Conis

Tralfic cories and water filled barerizrs shall be placed on the roadway In advance of
the wotk site to form a transition taper. The length of the transition taper shall be at
least 30 maters so as to guide traffic smoothly from the full width section to the
narrowed down gecrion. Spacing between the cones shall be no more than 10
Meters.
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Chapter 3
Video Surveillance System/ Traffic Monitor Camera
System (TMCS)

3.1 Scope

This speclfication lays dewn the general, functional and technical requirement of
the Closed Circuit Television {CCTV) System to be used a5 a sub-system of ATMS
Implementation. TMOS shall indwde menitoring through pale mounted PTE
CAMmEras.

3.2 Function

1. The system monitors vehicular and other road related activity along the
highway stretch et more than interval of 1 km alternating side/median
mounted an Poles. In case certain stretches include regular curves ete (hilly
s ete] netallowing central line of ght, then additionsl TMCS camera shall
be put to ensure effective surveillance of the entive stretch,

2. CCTY system i5 required to ensure effective surveillance of the target road
section and related surrounding areas and generate & tamperproal record for
post avent analysis,

3. The PTZ cameras aliall be programmed such that they are able to cover 500m
In each direction using presets.

4. This will cover the entire stretch and will be primaty survelllance method
While primary usage will ba manual survelllancs, TMOS cameras shall have
baxic intelligance foe “Accident Detection” and “Stalled Vehicles Detection”.

3.3 Functional Requirements

L The System shall provide anonline display of video images. [tshall bepossible
tr use monitors with latest display techmology or similap display devlees
located in ATME Control Centre,

1. Proposed CCTV system chall follow an open standard and follow an 1P based
nelwork centric architecture to pravide a high-speed system implementation
for best performance.

4. Systemn shall use video signals from various types of CMOS colour cameras
installed &t road fFocations, procesz. them for  wiewdng on
workstitions/ monitarsat ATMS Contral Centre and simultaneausly recard all
the cameras,

4. Fouwtape should be used o conductautematic detectlon of key events which are
central to Incldent responise and road safety. These events are coarse gnough
tobe identified through cameras even at a distance and hence separate from
VIDES Gimeras, The key svents are as follovs:

o Aecidents [oollkslons, erashed vehiclas, amabee ete)
b, Parked/Stationary Vehicks
5 Iwill be up to the service provider to conduct analytics on cdge ie. at the
camera level and then convey the results to the command center arcentrally
at the ATM 5 software or cloud as long as events-are detected automatcally
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and conveyed back to the ATMS software In =5 seconds of kappening in

reality.
6, Whenever any accident o stalled vehicie is detacted by the THCS camera
the following will be sequence of events:
# The camera will pause in that Incation for the time heing.
b Alarm will be initiated (audioand visaal) inthe command center aml
the view of this camera will be highlightead or brought to foows by the
TMCS softwars.
. Opertor will assess the information and take action:

E Accident [Motily Emergency Response teams)

il. Stalled Vehlcle (Dispatch RFYV, zoom into number plate and
record evidence (photo, number-plate etc) for appropriats
action incase parking is caused by avoidable reasons.

7. ¥ideo Footages should have besn compressed using H.264 [MPEG & part
10/ AVC) standard prior to vecording.

8. Any new ATMS setup shall use Digital IF cameras only. Analeg CCO/CMOS
cameras with external encoders are pnly permitbed (FATMS has already
been setup before issue of this circular, Analog CCD cameras should connect
to a Hardware encoder through s cabile and the combination shall support
minimwim dual streams. The hardware encoder used shall ba capable of
producing streams at 25 FPS foreach connected camers, 17 the camera is [P
based, it should be UTP ready. The eompressed video shall be streamed over
the [P network. Any new setup shall have [P camers ooly, I newer
Echoologles of camera such as doud-first etc are available, they can be
plloted  at rigk of the 51 and deimonstrate that same functionalities as
regps red by 1P Cameras are baing met,

9. Encodars shall have less than 200 ms of latency and shall suppect dual
stream— H264 (MPEG 4 part 10,/AVE] o [FEG

10. The recording resolution and frame rate for sach camers shall be user
programmiable,

11. Surveillance TMCS/CCTV carneras shall aperate on 230 W, 50 Hz single-
phase power supply. | the camera or connecied Accessory operaes on.a
different valtage ar lrequency, necessary converalonfcorrection device shall
be supplied along with the camera

12, Encoders shall be FOE comphant and connected to Layer £ or Layer 3 switch
a5 per system daslgn using UTE CAT & Cable or fibre optic cable and the
required connackors as per standards,

13. The encader shall be built on embedded processor, preferably with (ks owm
RTOS and should convert Analog Composite/S-Video inpat inte goeod gaality
digital stream op real time basig, It shall be able to transmit as
Unicast/Multcast IP packet with low latepcy [less than 200 msec) for Hve
vigwing as well 45 for recosding.

14. The minlmum video resolution shoold be 2 MP.

15. The encoder should generate H.264 [MPEG-4 part 197ANVC) or JPEG video
ctream CompliEnt with 150 /IEC 1449610 standard. The encoder should be
nterchangeable with any standird encoder of any other make which
generates H.204 [MPEG-4 part 10/AVC) video stream Comgliant with
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ISQ/IEE 1449610 standard.

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

17.The TMCS cameras ean also be used to keep an eye on the [legal
encriachment, broad O&M defiects as visible from cameras, plantation stc. A
dedicated operator with civil englneering background shall be deployed to
seanfioom the highway ta identify DEM related defects and report them to
HHAI One through dedicated Jogin prepared for ATMS provider.

1B.1f Vehicle has been manyally identified to ba driving in wrong direction
[contrallow) for more than 1 ke (iwe TMCS) cameras then command centre
shionld immediately dispatch RPV,

3.4 Technical Requirements

. The rated resalution should be sufficient to view the Garget area in-accoptable
detall for all cameras, Vehicle characteristics and vehicle class shall be
discernible from a distance of 500 meters from the camera (at fll optcl
#onr ] in day condition atleast,

. All cameras shall have a minimum sensidvity of 0.02 lux for colour images ata
shivtier speed of 1/15.

2. AGCand Aute iris combination shall provide a light range adaptationof 100001
or hatter,

4. Al cameras should be rated for sutdaor use,

% All cameras shall have day-night IR filter for brilliant daytime eclowr and
excellent night vision under low [ight

B Cameras shall have inhyilt 1R Muminator of 100 merers for night vision
functoialities,

7. Ability tu communicate using a choice of technologies [Either Wired ether-net,
WIFL, OFC, 46/56 etc,) to allow for system scalablity and smooth invegration,
as the communication infragtructiire is chanped or upgradad,

8. FTI cameras shall allow for 360 degree pan, 2 to 92 depree titand at least 35x
optical zaom and 16x digital zoom 1o provide for coverage of a wide target area
and yet malntain the required image detsil. All PTZ cameras shall have Closed
luop speed control with Integral pan / tiltmotor drive to enable smooth. precise
pan-tit for fine control and accutate tracking, even ax high zoom levels,

9. Al cameras shall have Flat glass window with internal heater for hetter optical
performance in rainy, humid environments.

10.All cameras heusing should be waterproof, weather-sesled and corrosion
resistant.

11, Itshall be ensured that the Camera mounted on the pole provides an adequacely
stahle image up to wind speeds of 200 Jem [/ h guch that a vehiele's maloe and
model can b clearly identified on the control room display, at full zoom, Such s
stable image shall also be ensired when vibrations are enceuntered during the
passage of heavy vehicles closa to the CETV pale.
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12 CCTY PTZ (TMCS) Canieras shall comply with the fallowing Physical and
electricalspeciications:
a) hmage Sensor 1/53%ar botder
] Active Plxels TZB0H] 960 [V] or better [2 MP)
¢} Rezolation Mintmam 2 MP
d} Senstvity 0005 lax(BW], less than 0046 Tux [Cobeur’) or better
@) Focus 3 Snem bo 129 ar better
f] Orptical Zoam 354 ar betmer
gl MMpital Zoom 16x%
h) Night Vision upto LOGm
i] Sigmal t Molse =54 dH
il AGC Automatic
k) White Balance Autnmatic
I] ElgctronicShutter Auta/Manual, 11 =~ 1||"3|}.|}|:IEF
m} Tris Contral Autamath
i) Emcoding H2é4 ar 265 ar [FEG.
o) Widea Dutput Ethernat 10,100 Hase-T
pl PanRange 0 o 360 degraes, Auto flipat 180 degress
q] PanSpeed variahle 0.7 Seprees persec, (o B0 degrees per ta,
#] TitRange « 100 4o <02 degrads
g] TiltSpaed variahle 0.2 degrees persec, 1o 40 degrees persed
i} Pra-satPositions 255 minimun.
u] Housing [FE6 or bettar,
w] Powar 330V, 50 He domesticsupply
w] Protection Clzss = D for data/signal linez and class B for pawer

3.5 Environmental Specifications
1. Cameras & connected outdeor equlpment shall he sultable towocle from -
10" tn 55°C with Relative Humidity up to 95% non-condensing. IF amy
additional equipment(s) isfare needed to achieve this range, i shall be
supplied along with the camera/outdoor equipment
Z. Camera housing shall be of 1P 66 or betier ratng.

3.6 Testing

Since each CCTY installatinn is different it would be the responsibility of the
manufacturer/Service provider to demonstrate the viabiliny of his solution with a
previows work of o similar capability or a pllot on the proposed ATMS site,

3.7 Installation Reguirements
1. Power shall be abtained from 230V 50 Hz mains provided on site (or from a
rempwable energy power supply rated for a nominal valtage of 12V DC, wihere
ever applicable]).
2. Location of COTV Cameras shall be within the ATMS swretch as verified by
MHAI's represencative.

3.8 Maintenance Reguirements

1. The equipment supplicd shall remaln operable for at [east the contract period
from the date of commissioning.
2. The Service provider shall undertake to support/malntain and {or) provide
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spare parts Gll equipment reaches end of lifg, which shall not be less than
cantract periad from the date of supply.

3.9 Operationzl Requirements
The software supplied and installed at the ATMS Control Ceéntre to operate
the CCTV swatems shall be shle to integrate with/Export data to and Impart
data from the ATMS unified database located in ATMS Control Centre.
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Chapter 4

LML

Video Incident Detection and Enforcement System (VIDES) -

Video Based Incident Detection and Enforcement Systems

4.1 Scope

This specification sutlines the peneral, functional, and technicsl cegquirements fer
video-based incident detectian and enforcement systems The primary objective of
theose systems is to not only detect accldents end Incidents that may lead to accidents
but alss lesuwé waralngs to incoming traffic and deter viclabars through supparting
evidence for generation of eChallans. The scope of the system includes the following
major functiomalities:

1. Detection of accidents fincidents:

= The system should be capable of detecting accidents and incidents
thathave the potentlal to calse accldents

s IncldentsfAccidents o detected shall have the Tnllowing uses:

1 It should ezpture evidence to faclitzte the genecation of
eChallans, discouraging such unsafs behavivr,

2 Immediate relay of information te associated Variable Message
Signs [VMS] Flashing Lights and the Hajmarg Yatraapn showbd
be provided to warn incoming drivers.

3. Pap-up video feeds at the command centre and therefore aliow
quick dispatch of emergency response vehicles for resolution

2. Auremmatlc Traffic Counting & Classification:

« The system should have tha abllity to sutomatically count and clasclfy
traffic, providing valuahle data for traffic management purposes.

The VIDES svstem will inclide software at ATMS conmand centre that will allow for
walidadng of the |ncidents & number plates of vielators for integration with
stakehclders for eChallan peneration: Any incident detected should be hiphlighted
with necessary audio/visual alarm to the operater in the command center to take
appropriate acion [Dispatch BEY Ambulance etc) The system offered shall have the
capability to- aleo operate in lew light eonditions normally experienced during
nightln very poor viElbllity conditions sade a= durlng winter feg fsmeg, the system
shall detect the condition of poor visibility and generate visual alerts

Previously, separate mechanisms were In-place for VIDES, ATCC and Vehicle Speed
Dutection, éach getting placed separately. Current specification provides for co-
locating these linctonzlities on siogle VIDES Gantry. This will allow for
aptimization |n use of sansers, economy, prudent re-use of cameta footage and ease
of consolidated malntenance.

The VIDES system shall Include Cantry mounted ANPR Camers|s] and Overbead
Dvepview Camera sufficient in nambets to cover all the [anes mecluding shoulder
portion on each side of Highway, The Gantry Mounted VIDES system shall be placed

Foge 38 of 113




festianad Higinm ya Authority of Indis Advanced Traffic Management System (ATRHS) an His
PE— cfication
at every 10km on both gide of Highways. While choosing the location of a VIDES, it
should be made o colneide with highway locations such as vulnerable merger polnts
of Service road with the main carviageway, blind corners J turns on the main
carriagewsy, road junctions, overspeeding and Incldent prone areas. The setup

should be on main-carrageway and looling towards incoming talllc and accident
Prong argds,

Sntup lor VIBES & TRACS st Blackspot

4.2 Function

The YIDES, essentially consisting of fixed overview camera(s), ANPR camerals) and
an sttached {co-lomted or centralized) Video Image processing unit, shall perform
real- tme remaote incident decection at desipnoted spots on the highway section,
record Information on violators at ATMS software end for generation of eChallans
and immusdiately provide lneal waming v nearby travelers / road-users on detectian
of relevant Incidents It shall also communicate such detecked incidents to the ATME
comtrol Centre [er storage, anslysis & reporting,

4.3 Functional Requirements
L The system shall nclude gantiy-mounted cameras connected to a co-Jocated sr
centralizedcloud video lmage processing modules that ean detect incidents
based on video analytics and autematically trigger alarms on detection (o specific
VM5 Lights/App and Command Centre eperator, The above equipment shall be
suitably mounted an full gantry. A fingle unie of VIDES shall consist of the
fallowing:
a] Widdo lmage procasaing unil]s]
B Dheerview Camers (wide-range with 60-1{8m viewing] with 1B of Thesmal or
oiler Niglt Vision Mechanism for 60-100m rangs.
] ANPR Camera (low-anglelalong swith TR lumingtor
4] Bistant Pole/gantry mownted flashing warsing lights and for VME
e} Surge Suppressor
0 AwdloVisuslAlerts for Dperator at Command Cenkbre o Bring Foous to camera foed
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wlth wislatian

gl Back-offioe Software for Validstion of Violstion data captured and integrationwith
Enforcemant Ageney [olhallan/Vahain)

b Al other necessary equipiment foF operation

2. The system shall autematically detoct incidents fanalysis uging videa
analyticsmentioned in 4.3.2 saction:

3. A vypical setup for a partcular dnsction will have ANPR camera[s) facing the
traffic covering all lanes and overview cameras which enable viewing 60-10Hm
in each direction covering all lanes during both day & night

4, A typical serup will Include one ANPR camers for every lane end averview
camera(s} suitably placed to cover all lanes and facing traffic in each direction
The setup mavbe sultably modified depending on the shuation as long a5 each
lane 15 adeguestely covered to meet the Runctional requirements as pec the
performance standards spacified in this section. The equipment setup should
be designed to minimizetotal mumber of camerassensors,/LPUs elc while
maximizing the udbizavdon of camera/sensor Reds/oanputaton, ensbling
multiple functicnalities withour the nesd for separate cameras for sach purpose.
For eg. if 81 is able to do number plate recegnition across all lanes with lesser
number of cameras without dlp in performance and more economically, the
same shall be encouwraped. Howewver, any ceviation from typlcal setup as
ekplalned above shall requlre POC and prior approval of the Employer.

5. The number of cameras & positoning of eack In dils sysiem should be such that
Incidents are detected in both direction across all lanes and the numbser plate is
captured for all wehicles passing under the Gantry.

g, Onecomplsts VIDES system will comprise both LHS and RHS, To meaningfully
cover g blackspot, It maybe sometinies peceszary to soparately positien the
LiSamd BH3 ganeies but the distance should notbe beyond 500 meters,

7. On detocton of an incident the systern shall actvate approprizte flashiog
Hghtsor LED blinkers, andfor display appropriate incident message on nearty
VM3 to locally to wam road users;

f. In case of VIDES placed to cover MORTH Blackspot or an emerging high-risk
accident spot identified by NHAL FD, VM3 will be used to [ssue alarms and
warnings in place of Mashing lights.

0, Simulteneously the detected Inddents shall be communicated o the ATMS
Conbtrol Ceokre,

10, The ATMS Contrel Cenlre software will be responsible for immediately and
programmatically broadcasting the incation and type of incldent to the RajMarg
Yatra AP] in the standardized format This information will be broadeasted o
Fajmang Yatra users in the vicinity of the incident. The ATMS Conorol Centre shall
be responsible for informing the Rajmarg Yatra when tho incident &5 no longer
active as well. Basic S0P for the same as Section 10.3.6,

11. Mot withstanding other provisions, a small video recording of select types of
inchdents {minimuom 10 saconds beforeand after] will be recorded and kept at
thie ATMS software For at least 100 days oruntl] SLAs have hesn agsessed for that
period, whichever |= larger. In case of Accidents they will be kept for the entire
period of the contract and for enforceable challans they will be kept till the data
hias been trapsferred to relevant local awthorit:.

12, It shidllalso be possible to wiew on-line and record at the ATMS Control  Centre,
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the video images from camerss belonging the VIDES

13, Gantry/Pole mounted fashing lights of 300mam diameter with a visibility of atleast
S504m shall be used for local warning where VMS Is not being used,

T4, There shall be at least two such warning Lghts /VME each mounted ypically at s
distance of 200meters and 300meters before the incident menltoring polnt
[Gantry locakion] when seen rom the direction oftravel. The abowe distances shall
b suicably optimized during detalled enginesring.

15.The WYM5 shall be programmed to show appropriate message to the drivers
pertaining toeach Incident point, Details are i 4.3.2. The specifications ofVMS shall
b dictated by the appropriate chapter on VMS,

16. The led blinker shall bé inter—onnectad with the pedrby incident detectionsyitem
elther by cable ar by wireless.

17, During periods of poer visibllity, as detected by the VIDES, the lights shall go into a
flashing mode wrtil visibilicy tmpreves to a level for adequats incident detection.

18. The ahowve lights stall stop Aashing either on the eveat of the disappearance of the
detscted incident{s] or on the occurrence of a reset fram the central ream.

19, All VIDES cverview feeds shall be displaved op the video-wall at all dmes and the
VIDE software at the Command Cantre shall enzurs alarms related o detected
incidents shall be also be enunciated on the above superdzsory computer shall be
andio-visual [blinking. alarms, highlighting the video on ATMS GUT ec).

20, Incase internet connectivity is lost intermittendy, the VIDES shall coatinue
functoning locally; when internet connectivity is restored, the VIDES shall send the
data hack to ATMS automatically for processing withowt manual intervention

4.3.1 Video Image Processing Unit
L The Video Image Processing Unit shall combing indoor [ outdaor traffic fow
monitoring and autsmatic inckdent detectan.
2 The system offered shall be medular and muli-fanctional

3. The Video Image processing unit coupled to the overview camers shall have the
capacityto detect the presence ofvehices In the entire field of view of the cameara.

& [f the service provider wants to centralize the intelligence for detection of
ingddents at the command centre or on choud, they need to ensure te [nference
limes is <2 seconds , and that the centralized software £ connected (o the locl
warnings Hghts A'MS for ssuance of wamlngs for tnooming traffic. Further, in
case of internet connectivity is lest Incidents will be autematically processed
post-facto when data 45 streamed hack on retaining Internst connectbvty.

4.3.2 Incident Detection

1. The VIDES [combination of ANPR and Overview] cameras will work In
tandem tecover the Incidents and enforcements lsted balow.
2. Thesystem shall provide detection of the following mcidents:

Pags 41 af 113




feaiionad Highways Authar ity of indim

Oydvanced Traffic Management System (ATHS] on NHs
| and Teshnical Semciieations

Functiona

Incident Name Proposed Frecision Actionables/
and Description Primary & Recall SLRs
Camers

Accident Deerview 97 Recall RPV & Ambulance

L0% Precision Dispatch
Collizions of Automated
vehlcles, welicleg Message to VMS
ramming inte side Aubomated
rails, medians, Flashing
vehicles with
smake/flre coming Vidled by be gaved.
BiC.
feal-time
Detection & Alert
[Pay and might]
Opposite Slde ANPRE/SOverriew S0+ Recall elhallan'/ M5
Traffie i+ Precisian Fleshlap
Detection of
Igg-hh:[ﬁ ml]'.llﬂ.l Yideon to be saved.
from the direction
opposite  to the
allowed direction
of travel and
vehicles  traveling
In & direction that
iz acrosz  the
allowed  direciion
af travel
Real-time
Delection & Alert
Stalled ar | Cherview S0% Precisien oCnallan  [Manual
Stationary 90% Recall Challan & In
Vehleles Section 3.3.6 and
Derectdon of Section  10.3.2)
slationary BFY Dispatch
velileles  within Flashing Light VM3
Cmac Message Caution:

Facked  Vehicles

fHeal-tinre Ahead
Detection & Alert Video b ha saved,
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Detection of fog | Overview 900 Precision
ke visibiliny
during day tme 0% Recall Flashing Light
or smoke in the
wlew Vil s Messapa)
Caution: Low
Real-time Visiblin: Ahead
Detection & Alert Kajmarg Yatra
Detoction of Chrervlew 0% Precislon RFY Dispatch
debris Tall objects 0% Recall Flashklight V15
of size that can Caution: Drive Skwly
liipiact tralTlc or | Deforis on
road safety. Road
FRanl-tine
| Detection & Alert
Pedestriarn [hrerviow 0% Precision Flzshing LightVs:
Crossing SO Recall Caution: Drve
Slowly Pedestrian
Real-time Crossing
Detection & Alert
Animals on the D rwitw 953 Precision RPV Dizpatch
Carriageway QL0 Hecall
Flashing Lights
Renl-tHre
Detection & Alert | YMS: Cautlon:
Animals Crossing.
Dirive Slow
Wrang Lane | ANPR Qi Precigton eChallan
Driving 90% Recall
Heavy vehicle Video to he saved,
moying in the fase
lane
Feal-time
Derection & Afert
Seathelt Vipkation | AMPR B0% Precision Day | eChallan
and Night
Vidleo to be saved,
FRenl-tima ned 655 Recall excopt
recessary (backs during direct sun
affice pracessing glareon
permitted] windshild, anti
plare coatings ofc
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Nio Helmet in Two
Wheelers

Real-tfme rot
necesmry fhack-

wfice processing
permitied)

ANPR

Q0% Procizion
Qi Recall

Aubsariced TradTe Management System [ATMS] on Nits
Functtonal and Technical Spetifichtans

eChallin
Videao to be saved.

Triple Riding in
Twvo Wheelers

Real-Hme nat
necessary (hack-
affice processing
permitied)

ANPR

04 Frecsion
0% Recall

"eChallan
|
Video o be aved,

Two Wheeler or
other Bapmed
Vohides on

Expressway

Feal-time
Defaction & Alert

0585 Precision
250 Hecall

eChailan

Yideo to e saved.

Overspeeding

feal-time
Deteckinn & Alert
Detailed in Below

Overview and for ANPR
amd for Any Dthar
Sensers

Mindmuom speed of
180 kmph with
Q8% accuracy, Dayd
Might Conditions

elhallan

Vidao to be saved.

Tralfic Flow

Detalled |n Balow
Saction.

Real-time not
necessry fimck:

affice processing
permitied)

Tandem

Analysis/
Messaging

3. It shall be possible o defing an ouipet for each alarm. The feld electronle
modeles shall save imoges in case of alarm and send them to a server in the ATMS
Control Contre. Stch an image sequence shall consist of number of images with
the pre-incldent information and number of images with the post —historical
Incident information In addition to the above it shall alio provide following

alarms

a) Video qualicy bad f o

) Novideo signal

o Cemmunicaden prablem
4. In the event of communlcation probdem with the central server the Incidents
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shalfbe saved on thi local field slectronie module.
5 The central server shall clean the data on the local madule ance the detalls are
transferred on to the server, I
fi. This Videa Image Processor-incident Monitor shall combine traffic (ncident
detection and traffic flow monitoring in one single field electronkc module,
7. There shall be facility during set-up, for alarms e be enabled or dizabled for a
specific tepe of traffic fow [eg. no stopped vehicle alarms during quese
candibions),
Eadh camera shall be calibrated specifically for the scene (lanes, junctions etc)
It should be possibls to contnuously [remotely or otherwise ) update the comeras
with Improved Al models and With newet incident types If required by NHAL
without any physlcal changes in the setup,

o m

4.3.3 Flow Maonitoring

1. The system shall be able o distinguish between minimum 5 types of traffic llows
[levels ofservice] based on How speed and sone'orcupancy.

4334 ATCC

1. The ANPR cameras menitoring every lane shall be use for Automatic Traffic
Gounting and Chassification.

2. Each Vehicle Passing from under the Gantry shall be recorded by the ANPR
cameta. The same will be used to classify the vehicle that is passing

3. The indicative classification of éomman vehicles for the ATCC is given belaw:
#  TwoWheelers
b. Thres Wheelsrs [Auba/Tempa)
¢, Four Wheelers {Cars, Jeeps, Vans etc]
d.  Light Mokor Vehlcles
2. Trucks/Buses
£ Muld-Axle Vehldes

4. The ANPR cameras shall be claszifying vehicles In any case for spoed
violationand other Incldents.

5 The vehicle wise traffic data from each Gantry shall be stored Ina relaticonal
database In the command centre for & period of 180 days or until SLAs have
been agsessed for thae perind, whichever (3 larger. (Vehlele Type, Number
Plate, Date, Time etc), Photo i5 only saved Ifany violatlon has been detected.

6. The data shall be passed o PD oc represeatative of NHAL or IHMCL for
comparison with dataas recoived from NECT for toll-callestion onthatstretch
andd [dentify veéhicles that were identified using ATCC to be on the stretch but
nok found oo it days transaction data from tofl-plaza.

7. The ATME software shall aise tdentifir vehicles whose Class as identified by
the camera visually don't match the Class returned from the NPCT FASTag
mapper AFL These viokitons shall be passed on PD-or THMCL for futher
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4,335 Speed Detectlon

1.

WIDES shall be able to do both spot speeding and section based spacding
during the day and night. Spot based cpeeding means estimating ths spead of
the vehicle in the immediste area the Gantry is looking at and section based
speeding will be caloulating the werage speed of the vehicle based on the
(irmeit takes te ravel bebween twe VIDES ganiries every 10 km.

The speed violation detection technigue should be aligned with relevant
MORTH and Traffic Pollee puldelines snd notifications.

The accuracy of the speed detection technique should be 98% and capture
up to mindmum 180 kmph speeds during day and night for all types of
vehicles,

Sodution provider may employ visual speed detection {entry/exit frames)
using cameras or through ather sensore {radar ste) — choosing whichever is
able to meat funciional requirements the most economically,

The system should be ahle to differentiate /mark between multiple vehicles
even If parallel driving, tall-gaiting, crowding etc and measure speeds for
mare than 20% of the vehicles passing under the Gantry,

Evidence collected during speed detection should be such that can stand
serutiny of court of law et challepge for both spotand section based speeding.

System shall be capablo of anforcing separate spead limits for vahicle fpes.
The Service Provider shilll séek the specific speed [Imits to be enforced for the
seretch from the NHAIPD inwriting.

Section Bazed Speeding If Vehicle A is at VIDES Gantry at time-stamp #hand
reaches VIDES Gantry at time-stamp tl, the-average speed of the wehicle s
distance between the twe gantries divided by the Gme-talen by the vehicle
betwesn the two Gantries, This would mean tat the ANPE cameras will be
capturing the Heense plates of all vehicles and not just limited to the ones
breaking spot-incidents mentioned in 4.3.3.2, Il the average time so caloulated
Iz over and above the prescribed speed limit for that vehicle tepe for thiz
highway, than thiz shall be considered an enforceahle violation for purpose of
eChallan.

. The speed snforcement roechanizms shall b calibrated to the satisfaction of

the local enforcement stakeholders [Traffic Police etc] and confonmance to
L&A of Motor Vehicle fck

4.4 Video Camera (Overview)

1)

The unit shall be a high resalutlon, 173 Image format CHOS camers, designad
for professional video serveillance sysiems Incerporatibhg the latest In
technology, the video camera shall provide detailed video without lag, lmage
retention, or genmatric distortion.

The camera shall have great low light sensitivity, electronic shutter, automatic
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gatn contral and back -light compensation to enable camera to operate in wide
rangeé of lighting conditions. Apart from visual sensors, the camera shall
accompany [nfrared Hluminators or thermal sensors to ensure verview Camera
related incidents (debri fog, sccidents, pedestrian amimal cressing st} are

antoryatically detected In night conditiens ales in the ranee of G60-100m.

2] The IP Camera shall have the folowing speciication:
w. | Roted inpuzvaltage 230 VAL, 50 Hertz
b, | Imager Interling tranafer 143 format CMUS
c | Syno Spstem Tnternal with Crystal External with Maing
(N | Symchronization or better
d | Active plicture elements 2 MP or higher if needed ta mest functional
negLirements,
g | Slgnal o noise ratla =30 dB mintmum
O f | Mintmam umination 115 Lax [ F1.2 . AGC On) at S0m IRE
g | Elestronlc Shutter Manuial: 1/50 to 100000 sec, B selections possible
Autoristie: AES 150 T0/1 /100000 Sec. .
h. | Back Light Campengation & Zanes o theeugh better technnlnpies.
i | Gaimers Text in Plcture 15 Character tlle anywhere on scron.
i | Encoding for integration with H.254 { MPEG-4 Part 1T0[AVCYSTPEG

the ATMS controf centre

Night VislonCapabilities Throeph IR ar Thectnal ar any cther methods 25 fong a5

ITNNEL

Fapctions Requiremants are metin the mast economis

Mote: The bidder /5T may alse offer 8 OOTY Camera svatem with a built-inV¥ideo analyrtics fnakiine
maeting the requiremeants,

4.5 ANPR Camera

1)

)

1)

4]

5]

5}

Each Lane will have on ANPR camera facing the tatfic flow including hard
shoubder. IMhere are camera configuration where less number of cameras can
mare sconomically cover all lanes and specified functional reguirements, the
same may be utilized after POC with prier approval of the Employer.

ANPR cameras will capture the number plate of every wvehicle passing
umderthe gantry irmespective ol whether any spot Incident has been delectil.

The ANFR camera should correctly Enk the wehicle number plate with the any
incident [speed etc) as detected by the overview camera, They shall be
operating in tandem wheie reguired.

The ANPR camera shall be able to captuce both retro & non-refro reflective
license plates.

The ANPE eamera will identify incidents itself suitable for its viewing angie
{seat belt, triple riding, no-helmet etc)

Success rate of ANPR shall be more than 90% during day/night tima and
capture plates from vehicles [incloding twe-wheelers) with speads ap to 180
KMPH for standard or near-standard number plates. The solutlon provider
will improve the modal through the operation period to satisfactory lavels

andchanging number plate desigrs
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7)

H)

9)

The AMPR caniera shall ba able to function in adverse weather conditions.

In case ANFR L5 unable to recognize the plate for a vehicle, the image will ba
captured by the software for manual number plate recognition, No predictions
or Jow confidence recognitions will be manually annotated by staff-at the
command centre and Fed back o mprove the model. The software ab tho
enmmand eenbre will allow command centre operator to zoom b, correct

numiber plate recognized from the snapshot

Each challan related numbar plate recognition will be manually vetted by the
command center staff before handing over to local enforcemsent agency.

14)The software znd cameras should be callbrated and tested on a monthly basis

by the proposed representative of NHAL

11]The assoactated command centre software should have provision for being

loaded with number plates alarms for stolen vehicles, hodist ste and

Immediately notify traffic operator such that the operator can communicte
the same the pollce/enforcement agency.

12)The |F Camera shall have the following specification;

a. | Roted input voltage 230 VAL, 50 Herts

b | imager Interline transfer 1,/3" format CMOS
with Full HD with Global Shutter

o | Sme Setem Internal with Crystal External withMains

synchranization

d | Active plotire glements.

& 8P Par Lane of Coverage by Camera [-I_g.
ita Camera 1a b serve moce Tanes, Higher

2 Slgml o TEise et

APt e v accordinigiy}
=50 dE muRimum

[ | Minimwm Dlumination

315 Lux [ F1.2 , AGE D} at 50m [RE

E | Electromic Shutter

Manual: 1,50 to 1,/ 10000 sec, 0 salections

pn.'lElHE'.
Auterakic: ARS 1750 TO 11000040 Sec

Advanced Tralflic Marsgement Systom [ATHS) on NHs

lh, | Bacl Light & Zones or through better technology
Compensiation
i | Camera Text in Picture | 16 Character title anywhere on screen.
i | Encoding for ictegration | H254/TPEG (MPEG-4 Part 10(AVC])
with the ATMS corurol
centre
k| Might Vision IR ilummator
Lapabilities
4.6 Housing

Camera housing should have P66 rating and following specifications:

a) Camera mounting
sitereguirement
b] Cobleentry

¢} Flnish

i} Comstnicthon

Vandal-proof wall fpalefcormer flaanging mount as per

1B&E compliant cable pass-thmugh
DT ibe sarmi-gloss
Alumindum orenglreering plastic with aptically clear

Uvprotectad polycarbonate dome.
2] 24*7 fan assisted thermostatically controlled Heater/defbgper forced aircogler
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4.7 Environmental Reguirements
1, Cameras & connected outdoor eguipment shall be sultable to work from -
10 to 55°C with RH up to 95% non-condensing 17 any additional
aquipment(s] is/are needed to achieve this range, £ shall be supplied along with
the outdoor equipmenl
2. Equipment housing shall be of 1P 66 or betier rating,

4.8 Testing
Since each Installation s different, it would be the responsibility of the Service
provider te demonstrate the viahillty of his selution with a previous work of a
gimilar capability or a pilot on the praposed projedt site,

4.9 Installation Requirements
L Power shall be sbtalned fram 230V 50 Hz mains provided on site (or froma
renewable enerpy power supply rated for a nominal voltage of 12V DC, where
wver applicable),
2. Location of CCTV based VIDES shall be within the project highway stretch.

4.10 Maintenance Reguirements
1. The equipment supplicd shall remain operable for the coatract period from
the date of commissioning.
2. The Service provider shall undertaks to support/maintain the equlpment gl
the complation of the contract peried.

4,11 Operational Requirements
Thee software supplied and installed at the ATMS Control Centre to operate the
CCTV-bazed VIDES shall be able tn integrate with/Exportdata (o and import data
from the ATMS unified database beated in ATMS Control Centre.

Functional aivd Tochmical Specficntisns.
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Chapter 5

Vehicle Actuated Speed Display

5.1 5cope

This specification lays down the general, fusctivmal and cechnical requircment of
the radar based Vehicle Actuated Spead Display to be used as a subsgystem of
ATMS implementation. The VASD system shall include gantry mounted Radar-ancd
Spead Display system to warn the rosd users. These speed displays shall be
installed to warn road users of over spesding and therehy acting 15 2 deterrent.
They shall also have the capability to collect and relay real time data for subsequent
analysis in the ATMS Contrel Centre. Eg. Which VASD Jocations are we seeing
constant over-speeding or under-speeding In the fast lane. YASD in itself will not
inclede any enforcement mechanisms other than showing users their spesd and
whether €12 beyond lipit orwithins imic

5.2 Function
The speed display shall provide textual or graphical warning to the vehicles
axceeding the presat speed limit The present limits can vary by lane. VASD
compeizing Dizplay and Radar will be placed atevery 20 ks subject to minbmum
Zin every Project Package. The positoning of this should be such that It s
eonsiderably separately from the VIDES Gantries as they ate for snforcement while
VASD are for wamings only.

5.3 Functional Requirements

1. The system shall perform during day snd night as well as in adverse
svpathercondicions,
2. It shall have built in diagnestic octons to guickly asses the validity of
spepdcalibration.
3. 1t sheall adjust display letensity automatically to suit the ambient light
conditiens.
It ghall be madular s constructon for eage of malniznance
5. It zhall display numeric speed data as well as graphical [standard [RC road
warning sign] (preferably] ! t=xtual warning,
. Measurement:
2. %poedrange: 1kmhbo 200 kmh
h. Maximum Meazuringerrors: Upta 100 I-l:r!'l.l."h = £ ¥, Abere 100 kmfh
i 5 kmyh
e Minitmem Menibared gectinm lepngth - 500 m

5.4 Technical Requirements

1. The speed dispday shall be formed using individual modules,

2 Speed display must be copstructed nsEng cormesion resistant panel with
LEDpixels in rove colums matrix

& Scanning/Mult plexing ratio shall be 178 or belter

4, The LED Claster shall consist of individual LER"s rated for cut-door use,

E  Shallsupportan industry standard communication interface such as TCP/IP
on copper, Wi-Fi, andfor fibre optic to help setting the presst spesd -and

retrieve bop dat,
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Shall maintaln time stamped record (speed and vehicle image] of sach case of

over speeding ina log ke that ¢an be retrieved over the connected netwarle
or wsing a lecally connected aplop,

It saall optinnally be possible to configure the display o send real bme
vinlation event record (speed wehicle image and time stamp] over the
connecte d network while recording the same,

It shall be possible to contral the hrightress of displays astomatically using
built-in light sensors.

All PCB's shall be of FR4 material, 1.6mm thick and LED matrix PCB shall be
Z4mmm thick. PCEs shall be of the quality suitable for use in eavirenment
contitions specified.

10, The equipment shall allow local diagnostics via laptop connected to its

cammunication port

11. Fault diagnastics shall be provided to tnclude the following a5 & minjmun:

a) Camern Fallurae
b] HadarFallure

12. The equipment shall comply with the followieg Plysleal and clectrical

specifications:
Function Specification
Drapday sl o inches 15 high & widthy per digit or character
| Yinwing Angle 15 to 30 degree:

Color and Waeelength (nb] Red [G25], Amber [590), Green[525]

Luminnus |ntensity 7500 eandela per meter square,

g i Z30VAL @ 50HE, with Battery backup and preferably solar
E‘hﬂT‘EIiJﬂI

Maunting Flxed over exlsting gantry ora separately erocted pole

Hu il ity 0t 5% Non-Candenzing

Orperating Temperatire ARGt EE

[Ambiznt)

Construction Weatherproof nutdoor non sealed ventilated

o gt Ethernet o Copper, Fibpe, Radlo (3GGPRS, Hue-tooth
and Wi-F)

Hroktmool TCP AR NTC1P SMME
Sofoware for VAS display glgn configuration and Log fla

Dperation S

5.5 Environmental Specifications

The VAS shall meeet tha following dimatic and enviranmental requirements:

SN TEST REFERENCE

1, Changs of Lemj tesy 155000 Part KIV Sect 11

% Dy Dot test [EC-577: 15: 20 Part-11[ Sect 3
3 Cold test B5 9000 Part 11 Sect. 111

4. Dampheat test (Cyclic) LSOO Part W Sect 2 Variant 1
L. 'Ihrnphun.thzst ['Sb:\.n-l:],' state sborage) 158000 Part 1Y

. Saltmist test IS0 Part X1 proced ure 3

r Dt best 15 900 Parc 311

i Rusmnp test 1580H) Part VIL Sec. 2
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| Vibration tast TEC [IPT LOD1A revizad)

5.6 Testing
The equipment shall be ected for functional requirements 22 below:
1. Speed lmit shall be progiammed using the provided software over the
networkor through a locally conpected laptop teominal, as the case may be.
2. Brightness of pixsly, amblent light sensor, radar scouracy and false positives

5.7 Installation Requirements
1. Power shall be ohtained from 230% 50 He mains provided on site or from
pr-board solar chargeable batteries,
2. Solar panels (if supported] shall be installed on the same fixiure as the
displayipole or gantry]
3. Location of speed display shall e within the project highway stretch.

5.8 Maintenance Reguirements
1 The equigmient supplied shall remain operable for at least the coniract
periodfrom the date of commissloning,
2. The Service Prowder shall undértaks to support/maintain the equipment
the completion of the contract pefied

5.9 Operational Requirements

1. The software supplied to configure and retrieve logs shall oxport data that
wauld integrate with ATMS unifled datahase located (o the ATMS Control
Cenire.
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Chapter 6

Emergency Roadside Telephone System

6.1 Scope

This specification laye down the general, functional and technical reguirement of
the Emerpency Roadside Telephone (also referred to as Emergency Call Bax] o be
used a4 o sub-system of ATMS implementation. The term "Emergency Roadside
Telephone” or the term "Phone” covers the phone instrument, mounting hardware,
pede ot any ether mounting structure along with grouting, the charging statlons,
secondary power source such as e batteries, and the solar modules in case the
unite are solar |:'|1.;||'Bl|:|. The ECRS are advised o be insmlled on all access
cantralled Highwivs and Hilly roads at an intecval o every 2 kms For-all ather
Highways, requirement af the system may be assessed by NHAI and system may
be de-scoped as per prowvizion of the Contract,

6.2 Function
Emergency Roadside telephones are to be used by the road users to make
emergency calls to the local ATMS Control Centre to repart incidents such as
accidents and for other emergency situattons on the highway requicing
immediate help / intervention.

6.3 Functional Requirements

1. Sultahle for working on a Pibee Optic [ dedicated copper transmission
wirelessnenwork as per requirement

2 Bullt-in speaker and microphons for hands-free operation.

3 Clearly labelled and dstnetdy [destifable “activats” butten o Initate
communication,

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

& Multiple numbers shall be programmed [at [east three) into the device so
thatincidents of line busy are minimed,

G The wunit shall dial each mumber In seguence artomatically till the line is
connected orcall is cancellzd by the road user.

7, Shall previde amneans to racord the message in case all the lines are busy.

. Provision to -operate the phones in case of primary power Failure
Battervbacked power source shall be used and preferably, it shall be solar
charged.

9. The ERT Phones shall operate in duplex mode.

14, The ERT Phones shall have the front Facls suitable for rugged outdoor use.

11, The ERT phenoe shall be desipned w provide the fellowing operation related
functiomns:

111 Theuser will push the call button to Initiate a call from the phona,
112 The calling user shall hear a ring tone if the all 5 successflly
inittated. Alternatively if the line is busy, a busy towe sccompanied by
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& volce meszage bath in Engllsh, Hindi & Local language shall sound.
When the system is not functioning a suitable message shall sound
along with & distinctive tone that is other than the ring tone o the
busy tone
113 The phone units shall have sell -diagnostics to test thamselves [ur
carrect operation. Any malfunction detected shall be reported to the
control room system immediately along with the nature of the fault
114 A scheduled test of all phone units shall be performed at regular
interals 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, resuls of self-diagnostcs vesis and data related 1o the ERT system
shall be lngged toa central database, Attempted damage as detected by the anti-
tampering sensor shall be recorded separately for quick accass

6.4 Technical Requirements

1, Echo cancellstion should be implemented in the phone,

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

3, To preveat vandalism it & eszential that the components and PCE shall not he
usable ag a regular phome even after modification

4. The phones shall be remotely configarable using seftvare at the control cantra.

5. The phones shall also be locally configurable using a lapgtop ond provided
software.

& The phones shall remain operable up to a neise level f 95dB

7. [fusing cables, there should he at least 20% spare capacity to replace faulty
palrs without laying additional cables,

B Confipurition, Diagnostics amd other commuonications shall not interfere with
the vilee communleations. These sipnale and- their significant harmonies
should be beyond the audible range.

9, Protecdon rem ESD and Hshining should meet or exceed clazss - D for data lines
and dass - B for power lines,

10. Bemobe Rult diagnostics shall be provided to indude the following minimum:
a) Power Failurs low high voltage at Fhone sibe
b] WVaolce data transeabszion freceptionfcommunication Bilure detaction.
¢} Correctoperatian nf:p-ea.'hﬂrmd.mlﬂ:nphnhu.

d) Crosstallcdetction
&) Storage battery corntition information.

11. The ERT phene shall have a front panel locking arrangement which shall
recquire a special tool f key to acoess the door,

12.In the event of any Lmpering (&g door open condition) the Emergency
Roadside telephone shall generate an autematic electronle gignal that can be
detecterd and displayed {in the form of an sudio-viswal alarm] at the ATMS
Contro! Cantre,

6.5 Environmental Specifications

1. The housingshall be fibre-reinforoed plastic sportinga prominens colaur that
can be easily recopnized by road users,
& The heusing shall meet or exceed [P35 standards of water ingress protection,

3 Oparating Temperature -i0*Cto+55°0C
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4. Relative Humidity: Up oo 95 % [ Non-Condensing)

5 The electronc subassemblies shall be certified to mest or exceed the

fellowingspecillcadons

SN TEST REFEHENCE

1 l:lungn nFtnnlp tegt 1S 0060 Pare X1V Sact 11

. Dy lizat st IEC-571; 15: 9000 Part-Il Sect 3

3 Conjedl L= IS5 %000 Part 1] Sect. 1

4, Damp heat best [Cyelic) IS50060 Part V5ect 2 Yariant 1

5 Damp haat tost [Seady state storage] 152000 Pare IV

i, Salt mist test [S90HM) Part X1 procedure 3

e Tust best I5 9000 Part X1

B Bumyp test IS5 2000 Part V1L Sec, 2

g Vibration test TEC [IPFT 1414 revised]
6.6 Testing

The equipment shall be tested for fanctionel requirements as below:
1. Earth continuity

Insulation resistance

. Call from phone bo operator- Ringing tona

4, Checlk for the speech path

5 Checle for hold tone

G Check for busy message

7. Check for call back facility from operator station 1o phone

8. Checle for pledne vest Facility from oparater station

9. Checl for Programming of ECB address

10, Chiack for Tamperalarm

6.7 Installation Requirements

1. Zones ol Telecommunicstion blscle Hpﬁﬂ shall ba dentified on the p'l'Dil:ICl
highway for locating the Emergency Roadslde Telephones{ERTs])..

Z. Onlonger (> 2 km) stretches suffering from telecommunication Wackspots,
ERTs shall be installed at intervalks of 2 Kim (+/- 100m) on bath sides of the
highway such that a distance of Tkm (+/- 50m) is the maximum  one has o
tave] b reach the nearest avallable ERT.

3. Power shall be obtalned from Solar PV charged on-board hatteries rated o
aperate the phone for a mioimum of 3 davs in the abisence of adeguate solar
radixton. .

4. Spdar panels and charpers (if applicible and supplied] are to be installed in
accordance with the slte requirements.

5. The ERT phone shall be installed 2 meters away from the edge of the hand
shoulder, [Lshall be mounted snametal pale with a basa that shall be grouted
over s 1mX 1 m X 0.3 m concrete platiorm provided with & liapd rail {with a
suitahle accese apening) for protecting the user from vehivular rvollisinn
Further the direction of the ERT phone shall be such that the user can have 3
elear view of the arriving traffic during access and use of the phone Further 4
myinimum length of 10 meters of erash barrier shall be installed for protecting
the EET phane location from arriving traflic,

6. [luminated guide signage shall be placed approximately 50 metres and 10
ereters on either side of the phone.

7. Suftable mounting fxtires such as poles.and other sultahls/related pquipment
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shall be supplied and installed by the service provider.

6.8 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 to support/maintain the equipment till
the completion of the Contract period,

6.9 Operational Requirements

The software supplled and instalied ot the ATMS Contrel Centre (o operate the
facility shall be able w integrate with/Export deta to and import data from the
ATMS unified dztabase located in ATHS Control Cantre. ]
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Chapter 7

Variable Message Sign (VMS)

7.1 Scope

This specification lays down the general, functional and twechnical reguirement of the
Varigble Message Sipns (VMS] to be used as a sub-sysiem ol ATMS bnplamentation
VM5 shall inclisde both Fized (L & M Gantry) and Portable vartable messape sigos
Inciucling the trailer & apchoring mechanisms {for the Portable YMS).

7.2 Function

The VM5 shall provide road users advance information of road conditions shead and
shall be controlled from the local ATMS Cantrol centre. VMS system is one of the
Important and effective tool to manage traffic in response to road incidents, special
events and constricion of maimmtenance adtivities on the road. When drivars are
to be warned af an incldent, advized to opt for an altarnate route, guided to reach a

specific Inscation or dear a lane as a response to an incident, the message posted
should be appropriate god precise. The messages and the procedure for displaying
them should be such that the information |s grasped by & driver whose primary
focusis driving his vehicle while ensuring his and his co-passenger's salery.

VM3 hoards envisaged are of 2 types: (1) Foced YMS, and (i) Portable VM5, The main
functon of a fized VMS (Incated ot the entries tothe highway and typically before
major junctions leading to alternate routes) is to dispiay highway status and travel
puldance information and wirn vehlcles of traffic congestion in the citizs / villages
immudiately ahead. The Portable YMS [toll be temporarily commissioned near the
incident location] will be used to warn road users of road works and incldents that
affect traffic flow, Portable VMS stall be mounted at the back of mobile vehicle to
ghow thesign of ‘men at work’ and / or speed limite in the constructien zone and [ or
traffic kine restrictions, Thase shall be powered by solarenergy and § or ailery
Under no circumstances shall VM3 be used for advertisiog of any liad, Lt weuld be
inablank rmode when traffie, raadway, snvironment ar pavemant conditions e piklic
service announcements do not warrant the display of message or messages.

7.3 Functional Reguirements
1. A VM3 message should be affective, To ensure effective meossages, the

messapcthemselves:

a] Shall il a purpose

&) Shall command askort-span but dafinite attention,

] Shall comeey Infosroation thatis wnaosblgumes and sloeple to comprehend

] Shall aim tonlicita definite and desired respanse from the driver

=) Shall ke dizpayed early ensuigh to providaadequate thme teorespond b the evand.
2. The display procedure shall be such that:

a] Themessage accuracy s authenticated.

b) Relevapes of the meszage B malntaived by contgnupally mondtoring the
Incidant andupdating the display.

@] Avoid stating the ohyioes.
d] Cradibility of the informatlon 1= maintined and ensured.
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3 Should have procedures to post atter, and delete messages interactively to
ensure message relevance and credibiity,

4. Should have an intultive user interfes for the aperatar o learm, operite and
manage the system.

5 Should be mwdular in construction for ease of malntenancs,

& Tha VMS should have sufclent graphics capability to display multi-lingwal
messages | English, Hindi and the Jocal language that will be specified by NHAT)
and stapdard I1RBC road signs,

7. Themodules shall be field roplaceable,

B. Thesystem deskgn shall be such so as the display is legible from a distance of at
leasy 250 metres,

4. Integration with adiacent VIDES for autemated messages for select
incident/accident types,

7.4 Technical Requirements

1, The display board shall be formed weing individual modulss.

&, Dizplay panel must contain a corrosion resistant panel with LED pleels in
rowicojumn matrx (Full Matdx display).

3. Scanping/Multiplexing ratio shall he 1 /8 ar hatter.

%, The LED Cluster shall consist of individual LED rated for out-door use

5, Fallure of one Text row shall oot affect the Other Rows. It shall also be
possible o query the status of each row to determine its health and
configuration status,

6. Shall use Unicede to display messiges in English, Hindi and a selected local
lanpuage.

Vo -Slsall have bullt fn st and monitoring Geilites © enswre data integrity ol the
USSR

g Shall wdjust display intensity autematically based on ambient light conditims
to ensure readability atall tmes,

9. The display backgrownd should be non-reflective and the display should ba UV,
resistant. Shall support multlple industry standard commurication interfaces,
minimum being RS-422, TCP/IP en capper, WI-F, and optionally fibre optic.

1k Shall support at least the NTCIP and any ene of defined and documented
communication protecol{s] such as' NMCS2, MESSAGE CONTROL, TEZD70D,
Version 2 or ather squivelent intersativnal protocel.

11 It shall be pozsible t control the brightness of displaye sutomatically using
built-in light sensors or remotely through the provided YMS control software,

12. All PCE’s shall be of FR4 material, 1.6mm thidk or betterand LED matrix PCH
shall ba Z.4mm thick, PCBs shall be of the quality suitable for use In
environment conditons specified,

13, The controller shall allow local diagnostice wia laptop connerted too its
commuleation por.
14. The equipment shall cornply with the following specificationms:

4]  Langihiminbmam § 16E0 & 100 mumy For Portable YME Trolley Mounted
by Eelght [mininum ] 2000 & = M0 for Portshle YME Tralley Meunied
o} Length [minlmmim | 24k - 1Honm for L Ty pe Fixed V45

d)  Fleight [minimom] 1A A1 00 for L Tepe Fised VME

e]  Lengih [minimum} SAHMD 4 -0 mom Tor M Type Pull Flied VM5

fy  Helght fminimim] LA +- 200 me for M Tyoe Full Fixed WM5

il Cepth [mindmoum] 200w [Toc all Gy pes]
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15. Fault diagnastics shall be provided ta include the following @ 3 minkmam:

a} Pewer Falureat VS

bl Processar PGB Fallare

] Display [ine Fallure

.l:]] | rcorming daia rgq:nprlunl.'rnmmuljnl:inn ertob detectinn.

28] Temperaturs within theenclesum nfarmation,
16. The rechnieal specifications of VMS shall be as per the provisions given In latest

eiltion of IRC &7 and [IRC 5P 85

17. VM5 shall be provided at the start and the end of the project (Full Gantry),
hiackspot locations [ Type), junctions with NH /Expressway (Full Gantry) or
any other location specified in the contract/Concession agreement, Minimum 2
Trolley Mounted Pactable VM3 shall be provided in each Project.

7.5 Environmental Specifications

The ¥ME shell meet the fllowlng climatic and environmental requirements:

1; Operatng temperature;-10 7 Ctn a RRIC
2. Belative Bumiding Up to 95 % [non-condensing]

AN TEST REFERENCE

i Change of lemp tegt 159004 Part XIY Sect 11

¥ DOry heatbest IEC-571; 15: 9000 Farc-il1 Sect 3

i Cobd test 15 50D Part 1T Sect. 11

4, Damp heat test  Cyclic) ISFOO0 Part ¥ Sect. & Variant 1

5 D hent best {Steady atate storage] ISO000 Part 1V

b, Zalt mist test 153000 Part X1 Procedurs 3

? Duest test 159000 Part X1

i Burnp test 159000 Part VI, Sec. 2

i Vibration test TEC[IPT BOO1A revised)
7.6 Testing

The equipment shall be tested for functonal requirements as below:
1. Messapes shall be displayed using the ceniral sefiwares local terminal

2 Fanlt copditions shall be simulated. Meszages f fault logs shall he chacked for:

a Tt Hew Fault

b, Communication fallurs
.} Power fallure

d. Brightness of Piceks

2, Rear Door open

7.7 Installation Requirements

L Power thall be obtained frem 230V 50 He mains / UPS/ Diesel Generator Sat
provided on site or from on<board [ead-acid automobile batteries rated for a
nominal voliagge of 12V 0C (Tor mobdle VMS), [fpowered froman UPS the source
of charging shall be preferably a renswable eneryy soures (eg. Solar PV, wind
etc)

2 Fixed YMS shall be mounted on & sturdy and acsthetically pleaslng pantry
struzture whervby the vertical desrance of at least 5.5m is available from the
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road.

4 Safety barriers shall be provided at gantry support columnfs) for their
proteciion and for safety of road users.

4. The structure on which the VM3 is mounted shall be sturdy and capable of
baaring wind loads up to 200 lkmph.

5 The concrete pedestal for suppart column should he flushed with groand bat
In o case should pratrude more than 1.5m.
Minimutn distance of VM5 on-expressways should be 1.5 km prior 1o decision
point and that for National Highways it chould be 1 km: The signs should be
visible from a distance of 250m. it shoubd not be located on a carve and on @
highway sectlons having grade exceeding 4 parcent.

7.8 Maintenance Reguirements

L The VMS and its sub-systems shall testydiagnose on a regular basls as well on
request & log svent of any problem for each individual equipment, Such
problems shall be avtomatically flageed st the ATMS control centre and also
logged in the ATMS server

2. The equipment supplied shall remain operable for at leact the contract period
fram the date of commissioning,

3. TheService provider shall undertake to support/malntain dll the complegon of
the Cantract period

7.9 Operational Reguirements
Tha softwara supplied and installed at the ATMS Control Centre to operate the
V4 shall be ahle to integrate with /Export data to and impert data from the
ATMEunifted datibase located in ATMS Contral Centra.

Functionsl snd Tuchnica! Sperificationy
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Chapter 8

Mobile Radio Communication System (MRCS)

8.1 Scope

Mobile Hodic Comimimication system should be @pable of providime wireless
communication between ATMS Contrel Centre and Vehlels Mounted Units &
Handbeld units for Emergency response as woll as routine Operations & Maintenance
activities for the Highway,

The Mobile Radlo Communicationsystem should have Vehicle mounted units fitted
onambulances, Cranes and Patrolling Yehicles for facilitating tnstant communieation
evan when these are on the meve across the highway. In addition handled radio anits
will alse be required for Maintenance activities on the highway. The vehicle
motntedf handheld units shall communicate wth the ATMS Control Centre as well
s amongst themselves, The ATMS Control Centre besides having basefrepeater
Stations and Control equipment should have a provision for a voice logper to be
attached with it for recording all eommunication. The MRCS are advised to be
installed on all access contralled Highways and Hilly roads at an interval of every 2
ks Fovall other Highways, requirement of the system may be assessed by NHAI and
system may be de-scoped as per provision of the Coptract

8.2 General Requirements

The Mobile Radic communication system should be designed/engineered and
implemented In such & way so as ts have 99% of the highway area covered with
coverage nabiability of a minimum 95%. The system should provide ervstal clear,
statlc free communication even for vehicles moving at high speeds. The system
should be based on a state of the art Digital technology. Ability of the system to
operate in mixed (analog and Digital} mode, though not mandatory shall he desirabie
for reasans of additional flexibility, The System should be maodular in design to aid
quick dizgnasis and efficient onsite maintenance, The systoms chall neither nduce
radis interference toaffectfunctioning of othertelecom eguipment in proximity, nor
bo susceptible to interference from adjscent mounted radic equipment, Bach uni
shall be uniquely addressable, and preferably, be ESH validarsd. Mohile Radie baze
statlon undt Instalied at the ATMS conwaol center shall seamisssly integrate with the
celocated Emargency Respinse integrated audio communication unit

8.3 Technical Requirements

Al cemponents used I the assembly of equipment shall be of industrial grade
specificatton. The equipment shall conform o ETS Eurapean stendards and shall be
suitably protecied through shielding/grounding  against external  EMIFES)
[nterferense, snd shall be mmune to RFL ESD arnd lightning. Detailed technil
requirements of the Base unit {Repeater and base station) &5 well ag the feld
unit(Hand held and vehlcle mownted) of the Mobile radie gystem are as under:

Repeater/Fixed Base Station
1. The Baseunit shall include a controller for switching and control function.
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]

1. The Base unit shall connect to other repeaters I need he
3, The Base unit shall have call logging and alrtiove acoumalation facklity.
4. The Base unit shall be configurable throngh the fnstalled software on 2 locally
connectedcomputar or owver a TCPSTF link
5. The system shall have capability to interface with the Public Switched Telephone
Network [(PSTH) for emabling remote access as well ns Mobile/Handheld to
telephone calls and vice versa
6 [tshall norbe possible to program the repeaters withouta hardware security lock,
Handheld/Yehicle Mounted Radio
1 The field unit shall have an alphanumeric display.
& The Vehicle mounted radio shalf supportintegration of GFS
i Itshall nat he passible to program the radios without software security key.
4 The radies shall have a Data Messaging Capability and shali have facllity 1o
receiveand send pre-defined status messages (at least 12 Character Messages),
B The radios shall have the facility to store at laast 24 addresses,
&, Al least 16 stabus meszages shall be selectable in the radio For zending to the
ether radios
% The caller shall be ientifiable through display of the PTT 1D [of the radio sending
themessage] on the display of the radio receiving the message.
g The radios shall have the capabllity to récelve Short Messapges [at Ieast 40
Characters]from a Conkrol capine,
a9 The radios shall have enough memery 0 store minlmum 6 received Stitus

messapesalong with the sander's 1D and 2 nos. Short Messages received along
with the sender's1D.1 1.4 Functional Requlrsments

The system shall satisfy the following fanctonal requirements:

1
pt: 1
14

i 5

14

The radioshall supperta broadeast call eragroup call oran Individual Call.

It shall be passible to establish an ATMS to fleld unlt link;, feld unit to ATMS

link orfield unit to field unit Hok for communication, as the need arfses,

The mobile radic system shall be Integrated via the Fiber optic communication

system | 2.8 Inter-tower communication].

The system shall have the facilities for walting calls, holds calls and transfercalls,

IbJEII queting shall be supported in case all communication pathe/ channels are
sy,

Shall support mulbipla priovty levels with pre-emption

Fiold unit to field unit calls shall auto-terminate i aither of the party hangs up

of the ATMS control centre [nitiates o callto one ofithe perdes orthe comversation

exceeds Sminutes,

Late entry feature

[t shall be possihle to bridge the regular PETN netwards to the mobile radio

networkin rase of emergencies,

Basa unitinstalled at the ATMS conkrel center shall be capable of processing at

least3calls simultansously.

[n case of emergency, |t shall be passibie to exchanpe quick, shart status falarm

S ERAEIS,

The system shall have suitable voting system to select the better signal at hase

stations ag well 28 mobile units

Selection, positlening, planning and installstion of equipment shall ensure that

g localized faflure does nol eollapse the entire communication. Bedundant paths

shallensure nosr total eoverage even in such cases.

The system shal] use frequencies to be obtzined by the ATMS Service Provider

from WPC in the complote stretch as per seope
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15, The gystem shall be protected against sny damage due o power supply
Auctuations transients and surges.
16, Frequency & Power output Specifications

Advarced Treffic Management Sysiom [ATPE] an BiHs

5r, Noo loomam LIHF 200 MH=
5
400-430 Mz ar i ki
L PRt | Sration RX
$50-480 MHz ar H451-870 MHz Ense
4B806-512 MHz Etation TX
) Poaver Distpak
Maxlmurn power outpai
2.4 of Base station/Rapeater | 1080 \Wakt B0 Walt
with Power amplifier
b Maohile 30 ¥Wakt 5-15 Wakt
2o | Hand held terminal 5 Watt 1 Watt
125 KH=/25 Kifx 125 KHx/25 KH=
fanalogus] [Analogue}
3
fdjacenichannal specing 25 12.5 Kt .25 KHa/12.5 Kz
(Digital) (Digital)
4 Dniplex spacing 10 MHz 45 MHz
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Chapter 9 Network Infrastructure for Data

Communication

9.1 Scope

This Specification lays down the general, funaional and technical requirements of
Communication [afrastructurs %o be used as a sub-system of the ATMS
implementation,

9.2 Function

This systemn provides connectivity between ATMS Comtrel Centre and
outdeor equipment such as Emergency Roadside Phones, Variable Message Slgns,
Mobile and fxed CCTV cameras, Speed Displays, VIDES, | etc.

It alse provides the external dats connectivity required between the ATMS control
centre and the NHALATMS Claud ax well 15 between the ATMS contrel centre and the
MNHAI ATMS Mazter & relevant Regional Contral Centres,

9.3 System Configuration
1. Thasystem shall comprise:
a] CahleSystem
b] Interface System
¢} Dptical Fibre Transmission System
d] Power Supply System

Node: As part of optimization of the communication system high-capacity
polat- to-phint wireless links may be included to suppert the Optical Fibre
canle-based communicathon systen. Howewer such o wireles link shall
never ferm = segment of the main Optical Fibre backbome. The
communication backbone shall be preferred to be reallsed via optical
fibre. The wireless link can however be included as a divect link from a
device likke a CCTYV Camera o an approprizte node (inchiding the end
nodes) of the Optical Fibre backbone. Such an approach may be oilised
to connect road-side equipment to the ATMS control centre that may be
otherwise difffeult tor do 50 wiz only the eptical fbee link
Further, lseeping in view of recent developments in 4G /56, direct to claud
and wireless technflogies, and pspecizlly but not limited to areas or
projects where setting OFC |2 not feasible, ATMS provider may suggest
use of aliernative backbone. However NHAI may approve and accept such
wireless links, proposed by the service provider, as part of the ATMS
gystem network infrastructure onlyafter e successiul carrying out of
proof-af-copcapt tests by the Service providerand conflimation from the
Service Provider that no functional or service requirements will be
vinlated purely because of this decision. The costs for such proofof-
concept tests shall be antirely borm by the service provider,
2. Cable System: The system shall comprize:
a] Hackhone{FL caliles

Functioral st Technizal Speificaticns

by Auxiliary OFC Cablex linking access points to the back bone and road
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sideequipment to acress polnts
¢} Palythens insulated jelly filled cutside plant CatSe/Catly copper cable
(PIJF 05Pcable) lUnking various readside copper based equipment o
accass points
d] Coaxial cables.
3, Interface System: The system shall comprise:
a] Sensor inverface squipment
b Optical fibre cable interface equipment
¢} Control Centre Interface equipment
4. DFC Transmission System: The system shall comprise:
a] Dptical line terminals
bl Interface Cards
¢}  Network management
5. Power Supply System: The system shall comprise:
a] 12/24V/48V DC powar supply systems a5 per dasign requiremesnts
atwariouslocations,
b} 230 VAL, S0HZ power fepd as per requirements at various locations.
¢) Solar PV -based power supplies for 230 V AC, 12/24 V DC ag per
recuirgments atvarious locations.
d) UPS, batteries and battery chargers, solar panels and chargers if
applicabls] atContrel Centre,

4.4 General Requirements

1, The cable system along with interface equipment shall work sztsfactorily
underadverse conditions like storm, st

2 The jointing and other accessorles shall be suitably housed and be of
compact and rugeed design with sudtable accessibility for ease of
malniEnance,

3. The Individual sub-zystems shall perform theirassigned functions and Inna
way affector influence adversely the perfonmance of adjacent or associated
sl SysTems.

4, The backbene Fibre cable for safety and relinbility shall be kept
Independent of athercommunication and power cables — such as
a) Other OFC Cables used for interconnecting the field equipiment to the

back bone /main control centre; copper cable ete.
b} Cahles that carry poweer tothe various ATMS field Devices.

9.5 Functional Requirements
1. PIJF OSP CATSe/CATS Cable System

4} Road side equipment such as Emergency Roadside Phanes, Speed
display, VM5 Displays or other equipment shall be connected through
the PIJF Cable and terminated at an Ethernet switch in the nearest
Arcess paint

b} The PIF Cable usad shall electrically comply with CatSe or Cath
{preferred) standards

¢} Suitable punch-down lightning and surge protectors shall be used at

prior to erminating cables at both ends.
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Z Optical Fitre Cable

aj

L))

d}

i)

f

The backbane of cable system shall interconnact ATMS Control Centre
with access points situsted at suitable distances fram the ATMS
Contral Centre. Otheraccess polnts shall Link o the backbone wia
auxiliary OF cables form theselocations.

The OF Cable System shall carry signeks from all cutdeer equipment
such as Emergency Roadside Phenes, Varlahle Meszage Signs, ATCC
Portable and fived CCTV cameras, Speed Displays through the
network equipment at the access points to the Control Centre.

The OF Cahle syetem shall [nterconnect &ll the access palnts o the
ATMS Control Centre and zlso if required with associsted network
devices for signal transmission withoutany impairment

The backbone sommunication OF Cable aystem shall not ba hrolen
avwhere inbetween to link access points 4 road skde Equipment.
This cable shall be terminated only at the designated access points and
the ATMS Control Centra. [tshall not be allowed to nterface any other
sub-gystems in the field to this cable or any spare coves In the cable
directly or through branching.

The separate and. independent OF Cable system shall be used for the
transmission of vides signals; data signals from the equipment
locetions tosccess polnis where the copper cable has [mitatons for
Eransmission of signals,

The OF cable shall provide for dedicated spare fibres to cater to any
fusture needthal may arize

3. Co-axigl Cable System

)

The Co-axlal Cahle System shall provide immediate interface to carry
slignals from analog CCTY Cameras [if used]) to the encoders situated
at the nearest access poinl

k] The OF Cahle shall also be uzed with transmitters and receivers il the

£}

distance islarge and high quality signal transmission and reception 15
tot pogsibie using co

~axlal systerm,

The signals shall, withoot any Impairment, be routed w the ATMS
Control Centre via the equipment at the access point, awcilizry OFC and
the backbone DFcabie

4, Interface System
al The Interface System shall cover the PIJF Cable, Co-axial Cable and OF

b

Cable System & transmit and process the composite signals o achieve
the désired I'eliubi.|i:l.'_|fl,|"a\r;ll'|.]|:ﬁ]ila.r requ Iremeants.

The Interface sub-systems shall be capable of handling the composite
autdicy, video and data signals at vasious lnterface levels and process
thent

The terface sub-systems shall be designad apdmally at various
levels Le. from the individuzl sub-systems Jevel to integrator through
to the Control Centre.

5. Pawer Supply Systam

The Power Supply Svstem shall support the requirements of
Inclividual sub-systems

MhdﬁmnmlmmniﬁTH!Iml’ﬂh
Burticnal and Technica Spocifieg
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2. The Fower Supply System proposed for inl:lial subms shall
take intoasceount the overall availabilivy freliability requirements
3, The Power Supply System design shall take inta consideration lacal
poweravallability, temperature and other climatlc variations, and easy
rrtintainabilicy.

9.6 Technical Requirements
L PIJF 0SP Cahle

a] The Cable shall b¢ Caté manufactured by reputed manufacturers such
as Lucent, Amp et

h] Tha FIJF Cahles shall be lald In suitable trenches with protection
agalnst corrasion, inadvertent cutting fooding, radents and termites.

Z OF Cable

a] The Back bone OF Cable shall have a fibee count of minimum 12 filhres
(24 cores). This cable shall not be ysed for any other connectivity.

b] Thecable used for short=haul connectivity between outdoor squipment &
Access points, access point bo backbone ete. shall have fibre count as
per the design requirements (B/12 cores). These shall be based on the
lecation of equipment along the highway.

¢} The fibre size, stranding. Blllng and sssoclated technical and testing
details shall alse, a5 2 minimum, comply with the TEC specifications
approved by Department of Telecommunications, Govt of India.

] Mathadology for cable laving, Insllation, splicing and protection
measites shall be descrived in detail by the Service Provider for
approval of NHAI and shall conform te standard Industry practices.

3 Co-axial Cahle System

a) The Co-axial Cahle Systern shall connect the cametas with the Control
Centre via the access points, [t shall have capability to interface with
the OF Cable network for slgnal traremizsion.

bl The Co-axial Cable System shall conform to refevant ITU-T standands
For signal crapsmission and protocols.

4 Interface System: The Interface System shall broadly operate at the levels
as described belaws

a} Wayside [Emergency ) phone to access point via PLF Copper Cable.

B VMBS Signs to Accase peint via copper Cat & patch cord or OF Cable,

€] CCTV System to ATMS Control Centre via Co-axlal to encoder {1
required]) and further via OF Cable,

d] [ntegration with the NMS eguipment st different beveds for monitoring
logging and coptrol of individual sub-systems.

%) Interfaces stappropriate system and sub-svstem levelz shall fall pw the
protocolsand standards of R5232, R5485, R5422 and [TU-T, IEEE, I'TU-
R or other approved international standards for transmission and
networldng of veles, videe and datasignali. These shall ba as per the
detailed specilication in the tender elsewhere,

5 Power Supply System

) The power supply arrangement at individual sub-system level shall be
destgned for thelr aptimum and rellable operation.

b] The design shall take cave of avallabllity of local utility power and
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necessary backup to achieve the desited performance shjectives,

c] Video Camerasand Varlable Message Signs located on the roadside in
partdeular shall be supplied backup power supply for operating inall
types of wieather conditions

d} Deesal Generaters and UPS {Solar PV-based or otherwise) as required
shall be included as part of the systern design as perthe nesd fior suh-
svstems/ Comirel Centre. Design calculations to establish the
capacity of these subsystems shall be furmished by the Service
Provider.

s} The power supply design shall take care of voltape and frequency
Auctuations and redundavcy to achieve the required system
perfarmance.

f} Suitable Hghtning protection and earthing shall be providad o puard
apainst system malfunebon.

9.7 Cable Laying and Installation
L The cable laying, installation, termination and wiring shall follow standasd
international practices. The Service Provider shall be solaly rezponsibie for
the properexecution of the work.
& CableLaying

a) The Service Pravider shall submit & cable roote plan with distribution
chart for theindoor snd cutdoor requirements.

b] Ezcavation of cable trench shall bedone o all kinds of zoil toa mbndswm
depth of 1.65m feom the ground below the centeal median/ edpe of ROW
depending upon the avallability of land along séthe highway and to a
width of not less than 0.3m and also provide proper protectlon as
recuired by NHAT wiils crogsing power cables, pipe lines o, The
bottem of trencheshall be levelled and gotrid of any sharp material.

£] The cables shall be laid as far as pessible an one side of the road. The
Service Provider shall restore the road surface, diversion and other
modifications a5 & result of the trenching to the original state after
completlon of this work. Wherever required depth is not achievable
additional protection shall he provided in consultation with NHAI and
with prior writben approval of the NHAIand / or NHAT'S representative,

d] The optical fibre caldes shall be Rid in permanently lubricated HDPE
ducts of appropriate dimensien with protection against molsture
bngress, termites androdents.

&) The OF cable and the PIIF cable shall be laid in the same trench. There
shall be twoor more ducts lald in the rench as per the reguirement..

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-wize glall
ke provided.

g] Right of way will be provided by NHAL

b} The trenching and cable laying activities shall @use minimum
dizsruption to the traffic flow on the hiphway. The material, cable drums
and the manpower uged shall not inhibit the Aow of vehizles in any
manner

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

i} Thetranching snd cable laying shall take Into account likely diversions
on bridges, woll plazas, built-up area, ERT [Emergency Road Side
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k] The cable lald along the bridges shall be suitably protected [ via G
conduits] and camped

I} Adequate extra length shall be left at the end of the cables to meet fature
ExipEnCies,

mY Cable atress the road from the backbone of OF /PIF cable for ERTs and
other sub-systems alang the route shall be lald in ducts below the bed using
trenchless ductsthrough horizontal direction ddliing. The procedure shall
be deployed after written appreval of the NHAI and / or NHAI's
representative.

n] These shall ba lakd on one side of the highweay. Crossings and cuts on the
highway shall be provided with trenchless excavation. Sultable route
marlers every 500 metres shall he provided. Sultable no. of patch panels,
joint boxes, termination boxes, pigtails and patch cords, ete. shall be
provided,

#] Waste material such az unused ducts, cable cut-pieces, and other debris
shall be cleaned and sultably disposed us per the relevant recycling and
disposal standardshy the Service provider,

p] The service provider shall provide adoguate perforated cable trays and for
cahle supports as per industry best practices.

g] All cablesghall be vumbered with ferules inaccordance with the universal
cable numbering system,

¢} All cables shall he 151 marked, fire retardant low smoke type and shall be
rminated with proper lugs and joints as per bestindustey practices.

Handbole and Manhole
The indicative sizes of the standard type of Handhele and Manhole shall be as follows:

ir Fdlmhu.-r Lengt Twidth i ahble

| 4 oiDucts h{ﬁ] ) [m éﬁﬁi}ﬂ!
Handhole : '

HE-1 18 1.20 0.6 .85 Due side
E:iinhule .

MH- 19 180 1.00 ]u.sn One sida
1

9.8 External data connectivity to the NHAI ATMS Cloud
and the MHAI ATMS Master, Regional or Traffic Police

Control Centers

A sultable lessed-Hine [wired or wireless) supporting a- minimurm 100 Mbpsdata
link shall be provided by the service provider for the purpose of connection bo
the WHA| ATMS Clud, HHA| ATMS Master & relevant Regional Control Centres and
Local Traffic Police Controd Centre: Such a link shall make the ATMS system directly
on-line accessible to the above NHAI faciliies and shall provide the [ollowing
Information:

1} Video images & requined data strings to the NHAI ATMS Clood ar pre-
programmed intervals and on demand,
) Providing streaming video data, streaming audio data and data strings on
demand from the NHAI Master & relevant Regional & Traffic Palice Control
Centres,
Further this link shall alsn Rilly support the on-line aceess of the ATMS system by
NHAL / NHAIs representative as described in Clause 2.2.0.3 of this document
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Chapter 10

ATMS Control Centre with ATMS Software

10.1 S5cope

This Specification lays down the general, functional and technical tequirement of the
ATMS Controf Contre.

The Contrel Centre shall accommodats follewing equipment and seftwars:

(f]  Centril Compurer Server (with integrated ATMS Softwsre mcluding the
traffleManaemant and Rescue module, integrmted sudio communication
tnlt & support for relevant Mobile smariphone applications)

[ill  Emesgency call managerment systern equipment and saltware

(1] Invegrated Traffic Management {ITM™) consale consisting of mainly the
ITM werketation(s] tie Intograted audie communbcation unitand farther
ntmgrated with the
1, Large Display Board based an the Video-wall 3x2 nreters
L, CCTY Consale,

3. VIDES consoleand Dedicated Yideo-wall {Minimum 75" Smart TV)
4 otherequipment

[i¥] ATMScoftware

(v}  Moblie racdio sperator and configuration equipment and software

(vi] Backbonecommunication equipment and Nevwork Management System for
Hie same

[¥il) DIrinter

(¥iii} Uninterrupied Redundant Power Supply with supply system and back up

Firewall I05, 175 o vty netwark socuritg coom po nent and critical systens such

a5 BErers, shorage efc.

(lx) TMC Central Processing Servers In hot sandby configuration [Primary +

Secondary)

{(x]  Buckup Video Hecording [Only [ncidents) Server with adequate kbl

Erarage and hot standby.

(X1} Mains Fower supplysystem and Diesel Generatorset equinment

The ATMS Contractor shall also undertake any additonal civil works, interiar works, MEP works,
tor setting up the Command Center, inchuding all additional related electrical, lighting lectricsl
connection, DG set, pewer baclap, BVAC works, access control, building CCTV, PTZ cameras outside
bullding, firefighting system, atirm, fire extinguishers. ratsed Oeor, housekeeping, building deaning,
maintenance, recurcing charges including electricity bills, telephone bills, DG fuel, servidng
securlty.

10.2 Function & Architecture

ATME Control Centre would be the faclity from whaere all the activities of the ATMS would be
centrolled. ATMS Contral Centre would primarily comprise of the in-deor portion of CCTV, VMS,
and other support systems. All the aforementioned sub- systems shall preferably reside o 4
dedlcated permanent structure with adequate floor area to house the required man power and
squipient, Where eversuch a permanent Boor/building/soructure cannaot be made available, the
ATMS Control Centre shall be housad in temporary portable cabins.
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A schematic of the ATMS contrel cenire system is shown in figure 1 below:
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Fig 1 ATAAS Controd Centre system
Mot

) Evam though speciic workviatinns have boan sllattad s aarh qaeeile funesianalty, sach of the spplicatons
[o.y. VRIS, ATEOC, SETV, WIDE wich shall suscste om any of the abovs werkstations If required

b} Ain pdditional workrtation sall be used b presentfdepia .hww Aaldicanslly some of the
CCTV Manivors ey itea b e,

10.3 Functional Requirements

Since the ATMS Control Centre houses the in-door funttional components of all the inswalled
ATME sub-systems( CCTV, VIDES, ATCC, VM5 etc), the following subsections describe the
funcranal requirements including a brief sperification for the temporary portable cabin.

10.3.1 General

1. Each sub-system shall bé designed (storage capacities etc] with at least 10 years of
traffic increase in the kighway from the tme of semwp,

Z. EBach sub-gystem shall be expandable e account for Increase or decrease in field installed
devices, Minimiim 2 25% spare capacity [rounded offto the nearesthigher whole numbear]
should he ensured.

& Al the supplied squipment shall operate on 230 V, 50 Mz single -phase power supply,
Fower for all the equiprment will be regulated using an-line UPSwith minimem 30 minutes
or more back up. If any equipment eperates on any voliage other than the supply
voltage and supply froquency, necessary conversionfvorrection device(s) for such
requirement shall be suppiied along with the equipment

4. All the contral equipment eg fileservers, database servers, NVR/COTY CAMERA SERVER,
Video Analytics NAS/Raid backup device; decoders, netwarking squipment ete zhall be
provided in sndard Racks.

5. System sholl hove provigan of WAN/SG connsctivity for remote manitoriig

o Online backup should be maintained to protect against storape filure.

¥ The system provider shall provide all technical detalls regarding dara formats

communicition pretocols, packet formats, etc, o NHAL
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B All sub-system software modules shall be available in all the workstations, so that, with
minlmum: intervention of System Mainienancs, ose user-groug can perform theic
aperations on a different workstation. However, for security reasens, only the
functionality based on the expected user-group who s wtilizing the worlstation for day-
to=day operation shall be avallable for immediace use.

. Al Sub-gimtoms shall penerate and report alerts when o pre-defined event occurs.

[a) Safety related alerts / reports: Further afl the software modules of the sub-systems
installed (CCTV, YMS, Speed display, Roadside Communication et:) shall dellver safety-
centric reporis [eg fatal collislons in a given stretch, vinlation of regulation etc.),
enforcement-centric (number of tickets issued, romparison of vielations on monthiy
basis ete);

{&) Equipment related alerts [/ reports: Fafled packets, number of repoirs
carried out on fleld devices, down fime on account of major faults ete.

{c) Al sub-system (eg CCTV, VM3, VIDES, VASD aw) related alerts & events:shall stso be
communicated to the Traffic Mansgement congole for display on the Video wall f Traffic
management console worlstation,

{d} Further each sub-systemn shall dlso accept commands [/ messages from the Traffic
Management console for ensuring the schisvement of an Intograted ATMS systom

10 The system shall provide detalled reports related tn the System Operations [insluding the
aclions of warious stalcbolders during Inddenl Management] and operations, The
format for the same shall be finalized by the service provider in consultation with BHAL
and forthe NHAs authorized representative, Maintenance reparts, at the minimuwm, shall
include the current operational status of each squipment, actual events of dewn-times of
wach squipment, actual events of Mean Hme to Repair of sach equipment and actual mvents
of Meantime between failure of each equipment and the preveontive & repair maintenance
log,

11 The giystem shalk also provide 2 method to'log and report read highway incidarits. Dara
used tor logging and reporting shall ba ‘picked-up’ automatically from the road-gide / fiald
equipmentand other sensors as applicable.

12, Further the system shall provide a facility of penerating user-formatted reperts that can,
for examnple, bring together the oceurrence of highway Incldents, values of various
sensors and the operational status of varlous equipment on aconumon time Jine [ scale,

13.System Security

a) It shall be possthie toocontrol 0 pestrict all functiond f sub-Functions [can e menus,
submenus, buttons te pecform specific operstion], etc, available inecach module hased
an the user group in general and in certaln spectal weer graups viz, Project Manager [
Administrater, the control shall be possible at the user lavel.

b} The Access contral shall have 3 jevels of sccess, Resd, Write, and Modify. It shall be
possible that any wser J user proup can be assigned none J all fromthe abowve Jewsls
for & specilic funcdon

c} All the manual override options shall be considered separate functiens and [t shall be
passihle to disasle these functionalities oy simply net allvwing aceessto tiese
functions for wry user) wser group,

d} Detailed kst of Aocoss rights shall be evolved during detailed ongineering .

] At the end of session, the operator logs out from the application and the logoutshall
be recorded {n the database.

f} It shall not be possible jor a different user to open a separate instance of the
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applkcathn without the current user logout in the same workstation.

£] [t shall be possible to exit the application only with Administrator
authentication Inchuding ubername and pasaword.

1p.3.2 CCTV & VIDES
L. There shall be a Supervisury Monitoring & Control System with Digital Video Survellance
Cottrol Software to mansge all the video surveillance devices,
2, The Supervisory Menitoring and Contral System shall consist of ab least a Camera
Switcher contraller, Joystick, Camnera server, NVE, & adequate numberof workstation
[COCTY B WIDES workstation). The system shall ba.ahle to provide streaming wides images
o the vides Wall and [ oF the above monitors 2nd / or workstation,
3. The supsrvisory monitoring and control software sheuld be capable spough b display
and manage the entire surveillance systam, [t shall support a varlety of devices such as
cameras [FTZ, Fixed & VIDES), widon encoders, video decoders, FTZ controller, VR NAS
baxes /Raid backup device ete,
4, Tha manufacturer of the CCTV Switcher Contreller /NVE /Camara Server shall be
a] A welFknown and estabilshed company worldwide in the field of
Informiation Technology.

k) Has established and appainted representative or authorized agency nearpreoject
lncation,

¢] Capable of providing adequate after-sales service and support on 24X7basks,

5. The software shall opecate on open archivecture and Integrate/ co-exist with other
subsysrem soltware that are isalled wmanage VMS, WIM, Speed Dizplay, snd Roadshde
Communication et

6. The software shall store confipurstion of encaders | decoders and camerss There shall
he options to generate reports of stored device configuration.

7. The control software should provide for alanns and alaom log Alarm sewings need to ba
individunlly configurable for each alarm and esch camera prerscord duraticnm.  The
duration shall be selectable frorn a llst of values ranging bebween 2 seconds or less to &
minutes ar more, There shall be provision to achisve, print and dispiay the log wsing
device filter, dewice group filter andor a time windew.

#  The administrator should beable o crmate, add, edit & delets vsers. He should be able to
sdminister access rights to system resources and Rinclionality as well as access
permissions tooa list ol camera & user can view and cobbosl

9. The administrator should be able to place wsers in a hierarchy. The higher pelocity user
should inherit the rights of a lower prierity user autematically when he is taking
overriding control of cameras, which argalready being controlled by a bower priovity user.
Thare should ba minimum 3 herarchical levals of security lor praviding user bevel lagin,

10, Tha system shall provide User activity Iog (audit trail) with uzer id, time stamp, and acton
performed, ot

11. For monitoring purposes, Video walls [For TMES and VIDES) shall be satup with suitable
mounting arrangements, as deseribed In section 13321 Fadlity for viewing and
controlling al thie cameras at various other locations g on CCTV menitors [supporting
HOML, RGB & [P-hased), a5 reguired, shall be provided in addition.

12, The Ared uricler surveillance shall be monitered and controlled from ATMS Comtrol Centre
through workstations and |ovstick contrallers with the helpof Digital Video Surveillapcs
Workstation Frontend Software as part of the Supervisory monitoring and control system
Software.

13.The Workstation Frontend Software should alse beworikiag on a hrowser hased system
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Furctonal and Technical Specifisatons
for romate users to allow any authorizged user to display the vides of any desired camera
om Ehe moniter with full PTZ and associated controls. This provision may also be used to
provide access to NHAL HG PR/RO and local Traffic Pelice representative

14, The seftware showld Support Bexible 1,2 /4 Windaws Split soreen display mode or sceall
muode on the PC monitor or on preview monitor as pet requitement.

LE. The software should ke ablé to conbrol all cameras iz, PTZ control, Iris contral, auto- |
mianual fecus, and colour balance of camern, Selection of pre-sets, Viden tour selection ste,

16, The user shall have the facilicy to reguest for visw o control of any cimera outside his
rights for a reservation period. Control of camera is released after the reservation period
[Request enhanced control rights for & short duration),

L7 ATMS Control Centre may lave one or more Dperators simultanecusly controlling the
installed field video hordware.

LE: The recording reselution and frame rate for each camera shall be user programmakle.

19, Recurding modes such as contipuous, manual, or programmed date-tme- duration
muodes, camers, group of camera-wize, Al modes may individually be dizabled ar enabled
using scheduled configuration. It should also be possible to search and replay the recorded
fmages on date, time basis as well 35 camera basis, It should previde onscreen controls for
remote operation of FTZ cameras. It should have the facllity for scheduled recording,
Different recording speeds {Tps] and resolution foreach recording moude For each camera
should be possible,

20, The MVR / CAMERA SERVER ean be an embedded-type or server-based or cloud based if
meeting all functional requirements. However, the NVE JCAMERA SERVER suftware shall
run on off-the-shelf available servers (Camera server & Database server]). Each NVR
Camera Server shall be able to handle 36 or more cameras.

21 Wetwork Video Recorder shall offer both video stream manogement and video streqm
storage management Recording frame rate & resolution in respect of Individual channel
shall be programmable.

22 Sysiem should ensure that once fecorded the vides cannot he altsred! Ensuring that sudit
trail ks intact for evddential purpases,

23. System shall store all camera recordings (TMCS /VIDES /Command Centrs CCTV ete] for a
period of 160 days or until SLAs have been assessed for that period, whichever 15 larger.
Storage should be suficient such that video can be stored @@ 25 FPS ab 2 MP or better
quality using necessary compression technigques for all cameras [extended capacity of
cameras i.e. present capacity + 25%),

24 System must provide bullt-ln facility of watermarking or Digital cortificats to ensupe
lamperproof recording so that these can be used as evidenoe at a later date, if 5o desired,
The recording shall support audit trail feature,

25 All camers recordings shall have Camera I & Incation/area of recording as well as
dateftime stamp. €amera 1D, Locatlon/Arvea of recording & datefdme shall be
programmakie by the system administrator with User [T & Password,

26, Facllity of caméra recording in real-time mode {25 FPS)/15/125,/10 o7 lowear FP3 as wall
&5 in any desived combination must be available in the system,

27, Faciliey of Camwera recording in 720p/ 1080 or in any combination i, any camera can be
recorded Ln any quality - Selective or Group of cameras must be avallable in the system.

28, Vldeo shall be compressed using MPEG-4 ar better standacd and streamed over the [P
network. Once nn the nebwerk, vides can be viewed on 3 Controd room werkstation or
over the Internet remotely or on anabeg monitor using a hardware decoder [MPEG-
4/campatible standard Receiver) and shall be recorded on NVR/CAMERA SERVER and
shail be backed wp on NAS/RAID Backup device.
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29.5ystem shall be triplex Le. 1t should provide Bacility of Viewing, Recording & Replay
simultaneously.
30, The offered system shall have facility to retrieve/exporty backup [on Pen Drive, Fxternal
HOD, €O, DVD ete.) the desired portion of clipplag {from & desired date/time ta another
desired date/tme) through the search fanctionality of the application software, Viewing
of this recording shall be possible on standard PC using standard software like windows
media player ete, Log of any such activity should be maintained by the system for audit
PuUrpnses,
31, Redutidancy/Pall-over feature i required ie. in case of fallure of an NVR/CAMERA
SERVER the relevan: cameras shall sutomatically switch over to the redundant
HYR/CAMERA SERVEER.
3Z Database Server shali keep track of all configurations, error data, configuration events,
usage svents and error events
33, Video stream from Individual cameras shall be recorded on respective NVR/Camera
derver & subsequently, archived to NAS box/RAID Backup device,
A% The Necessary script/algarithm for the shove must be available in the Application.
35, All the workstations s LAN should be providad with sefowars ta view and conteol the
cameras, encoders and retrieve the recorded video images from the NVR/CAMERA
SERVER/NAS /Raid backup device seamlesshy.
36. A similar such dedicated workstation shall be provided for the usape of representative of
Traffic Police or other Enforcement Agency as reguired.
37 VIDES
] ltshallbe possible to switch andview video streaming Images on-Tine fom all VIDES Ovorviaw
earnEras o the CCTY monliors and VIDES Videowall and the CCTV, YIDES workstation

b} The supervisory softweare [ exsouting on the VIDES Supervisery ompiter]
shalidetormine the foflowing paramaters related totrafMe Aow manitoring
) Traffic volurme [No of velices detected during the time interval);
(i) Oceupaney (Lane accupancy measure in percentage of ime);
(hf} Vehideclagzifcation Flow rote [vohicle par haur per lane];
[I%) Hoadway [Average time interwal bibween twe vahicles);
[¥) Speed, Level of Sarvice
(i) Spaceoccapancy &
(v} Traffle Density from bath the ATCC and the VIDES data captursd

From therespective Hald equlpmant

[wiil) Al incidents and analysis as defined in Chapeer 4.

0} Tha altowed errors om count and detection will be as mentioned in Cha prer 4

38, Violation Vorification Madube and Vanhan Database Inbegration:

a} VIDES software shall be integrated with Yahaan Database for creation ofeChallans for all cases
where violatisns have been detected sutematically or manually.

k) Primary searce for violations will be the VIDES [Dvorview + ANPR)} cameras whichwill he
intapraced with thiz madule

¢} The module shall allow for registering of vielations as detected manuslly thougliRPVs or

threrugh TMES Cameras, Such ovents as received from ground stafffenforcement agency shall
be verified by contes! ream manager and uponzuthentication from the manager, the gperator
shill create the event in the application,

d} Each event/vicladen should have necessary evidence and data ac requirad by Vaahan
database for eChallan genermthon,

€} The module will allow oparator tn verify the numiber plate as capured by the ANPRand tncage

the number is wrangly read there will be anaption ta &dit the same, Each edit shall be saved

I the databaze for 100% aidis by manager.
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10.3.2.1 Video Wall (large display board)

1. The video wall shall orplcally be a matrix of 353 but the controller shall ba
capable and flexible snough to accammodate varled different mondtor matrix
gewmetries as dietated by space availability or constraints

2, The typical video wall display size shall be 3x2m.

3. Video wall controller shall bo capable of captiring and displaying video
infarmation from different sources such as DV], DisplayPort, VGA, [P streaming
ate,

4. The manitors used in construsting wall display matrix shall have bezel edae
sizes less than & mm.

5. The video wall shall be an integrated package of control room display
management and configuration software, display  controller capable of
handling at l2ast 48 monitors, and the required number of slim bezel monitors

5. The video wall system shall support bot-plugsing and redundancy,

7. Video wall controller shall support aute calibration and auto colour balancing.

B, Mounting arrangements for individual imonitors within the wall matrix shall be
destigned to allow for easy replacement and hot plugeing,

9. Tha manufacturer of the Vidoo wall shall be
a} Awel-knvwn and established company wordwide
b) Have an established and appainted representative or authorized agency In

projectiocation,
c} Capauunfmvldingn&cmalﬂs&ruiu-andsuppuﬂun Z4XT basis adequarzly.

10, The wrget Image on tha Video wall shall be freely resizable and re.
positionablecn any part of the Sereen.

11.The Video Wall shall be capabls of accomimodating multiple displays In
multiplerows and columns bohaving as single logical screen.

12 Separate Video Wall shall be prosided for VIDES with mindiiwn 75° smar TV

10.3.3 VS

1. There shall be a Contral System with Variahle Message Sign Contrel Software
tomanage 3l the YME Doards within the installation.

L The software should be capable of managing at least the mumber VMSs
designed for the package. It should support VMS boards of varying sizes

4. The suftware shall operate on open architecture and Integrate co-axlst with
other subsystem software that are installed to manage CCTY, VIDES, WIM,
Speed Display, and Readside Communication, apart from e Traffic
Managerent module (whare appilcable} etr

4. The software shall store configuration [VMS 113, its actual locating, hrightness
levels, horizontal pixel size, number of lines supported, Regional Language
supported et} of each VMS that it cantrols. There shall be options to generale
reports of stured device conflguration

5. TheVMS boards associsted with the VIDES should be Inusgrated witd: the YIDES
such that incidents identified by VIDES that need to be warned to incoming
traffles are automatically relayed without any manual Intervestion. Details of
which incidents require automsated warning messaging are n the relevant
section in VIDES,

&, Thegystem should support adaptive display brightiess to adjust readability to

the changing outdouer envirenment.
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7. The contred software shauld suppart some form of CRC! oh display data and
control command packets for device error reporting.

B The administrator ehould be able to create, add, edit & delete users. He should
he ahle to administer access fghts tosystem resources and fundionality as well
a8 acress permissions to @ st of TMEa user cin control.

4. The administrator should be able to place users in a hierarchy, The higher
priority nsar should inherit the rights of 2 lower priority user automatically
when he is taking overriding contral of VM35, which are already being
controlled by a lower priority user. There should be minimum 3 hierarchizal
|evals af security for providing user level log in.

10. The system shall provide User activity Jog (audie trail) with user id, time stamp,
and action performed, etx,

11 ATMS Contrel Centre will have 1 workstation for YMS operation. Facility for
controlllng all the VM35 at various other lecatlons, a5 required, shall be
provided,

12, The ¥YMS tn be controlled shail be sccessed from ATMS Contral Cetitre through
workstatlens with the help of VMS Contral Workstation Frontend Software.
Further the shove software shail also accept messages for display from the
Traffic Manapement console programmed on GUI interfaces provided by this
software,

13,45 the VM3s can be configured to display messages in g chosen regional
language, the software should be able to control VMS confllgured for any
regional language.

14 The user shall have the facility to request control of any YMS outside his rights
for a reservation period. Contrel of VMBS 15 released alter the resérvation period
[Request enhanced control rights for a short duration).

15.ATMS Control Centre may have ome or more Operslors simultanecusly
enntralling the installed Yiiss,

16. As stated earliarn, all data and command packets shall bave a suitable CRC
attached to them, All packers sent would be acknwwledged by a response
packet from the respectdve dieplay with it own CRE.

17, The respanse packels from VMSs shall include status [command exacuted or
ncrt) as well a5 error codes to indicate the naturs of error.

18 Tha system shauld support muldeaste (hroadcast to a predefined group of
digplays] and broadeast, Multicast or hroadesst packets shall have no response
packets from YMEs.

19. A gingls message may ba showm as a statlc sign ora grovp of messages may be
shown in a reond robin fashion Hll @ new set of messages are not relayed 1o a
peurticular WS

20, The time duration for which a message s displayad while in round robin mode
will be progriammable from §Lsecond te 255 seconds,

'yelic Redundanoy Chick
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21. VM5 and the assodated software shall support the following taxt animations:
a} Seroll right o lefi
] Flashing [For example, this would be to atmact sttention o speed limies]
€] Typing
U] Curtsin lop b okt
e} Curtaln: bottom to lop
fl Replace left torlght
Bl Replace right tolef
h] Taxtwithout sny effect [for exsmpls, this woold be default for most text)
22_The use of text effects shall be strictly & policy of NHAI road safely experts
dictated by situation and hence, should not be a fired global parameter, [t
shallbe dynamically assignable and remain valid for 2 text string for the current
instance alone,
231t shall be possible to sond ton strings in round robin mode.
24 Database Server shall keep track of all configurations, error data, configuration
BVENLS, Usage events and error events,

10.3.4 ATMS software

4] The ATMS software integrates the field equipment [ike CCTV cameras, VIDES,
& YMS with the Integrated Traffic Managsment [ITM] console to ensure the
availability of an effective spstem for Trofic monitoring & incident / aceident
management

b) The ATMS software shall be based on 2 modern archivecture and - shall
optimally esecute on the [TM workstation and the ATMS server to ensure
that

L The syitem fesponse are Inamnteneons to sppes =fectve Tolffic
Managerment (e, Traffic manitoring and incident f accident mansgemant]
actions on the ITM worlstation.

L Monformaton (dats, vides stream & andie stream] from any soareeis ost
Further all such informotion s made available st tha Integrated Traffic
Tarrminal, with fnodelay, preciselyr at the time they are regquined.

il Effective Integration with the CCTY system, VIDES system WIS systemand
othar relevant ATMS aquipment i catried out In 8 seamless manner with
no- diseuption of f disturbance to the Trafc masigement function {la
Traffic monitoring and incident [/ ameident management). Far such
Integration, standard intorfaces (wg. NTCIP] shall be used wherover
available,

v, Al informeton (Data, widoo amd asdie streama) coflected from vanos
gources shell e archived in the ATMS Sstver foc gulck retriaval by
anthorized persoanel, However the performancs of the ATMS sofftears in
terms of responsa timas shall not be affectsd during such & retrieval
Process.

) The ATMS software shall be & modular system comprising of at least the
following modulas:
A Data acquisition module for acquiring data, vides streams and awdio
streamafrom field equipment
E  Highway Traffic Menitoring moduls
C Inchdesit f Aechdent Management Modnla
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B Imtegrated aixlio communication module

E  Reportgenerstion module and Dashboasd
. System Administration modele
i,

Communication module for authorized nooess by exberual systems (eq.
HIHAI sReghinal cantral centre & tie Maln control cenire]

H  AF1 Integraticns with Vaahan, NPCl FASTag Mapper, NHAl's ERF
[Catakakes atehe thme of (R nokice], 1033 CAD, Rajmarg e

1L HebworlkManagement Software
A. Data Acquisition moduls

I. The Data Acguisition enables the acquiring of data from the warious feld
equipment in the form of data strings, video stream: and audio streams,
Examples include
v Db strings fram VD sysbem, ATCC system, WM spstem, WAS systom
¢ [iata strings of Date and Tiose and dewails of events [ eg the time an
Emergancy Call was attended toon the 1033 telephone Hne or on the ERT
phone system), alarms and faults retated to any part of the system

¢ Videns Ztreams from COTV Camera, VID Tamera

o Audio Streems related t¢ conversations on the 1033 Emergency Teleplone |
Boad-side Emergency Telephons

ii. The module allows the user to configure the acquisition conditions as follows:

oAb regulare imtervals of thoee with the interval belng uwsar spacified (e, Fom
thiy ATCC system)

»  On tha occorrenee of Traffe meleted ewsibs 1 the Meid I:E.g. data fram the
Yisstem, instances ol mlls{oim Emeigency Teléphiaed]

&« Ondemand -[_l.g. Video streant fram s CCTV E:.rm.-l‘;!f]

»  On the acurnepce of  system related events like equipment filure
andrestoration user login / logout

1. The above information thus acquired shall be stored inthe ATMS server using an
petablished database package like Oracle ar M5 500

B. Highway Trallic Management module & G185 Dashboard

I This module shall support effective Traffic montbaring on the highway. The
targeted road sectlon or the entlve stretch shall he depicted on the Latge
display [video wall] and [TM warkstation, (o the form of animated screens
including Graphie User interfaces not limited to specified under Clause
£161 to B1617 of Specifications for Bosd and Bridee Works of MoRTE&H.

ii, Anipteractive GIS map {free agd open source such as OpenStreetMaps etoor
propriztary] shall be available for all workstations and on the vides wall, The
GIS map should Inchide:

fit. feams for which CCTV, VIDES, VME and other devices,

v, O clicking the device it should open up the video ed of the cameras or
show the message being displayed on the VM5 and allowing for modifying the
miessage [Fom thers I user has permizsion
¥ It should be posstble to update the message on the VM5 from hero
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vl Any incident triggered from VIDES of TMCS shall appropriately modify the
jcan of the camera ob this GIS map to call artentlen of operators,

viL When the viden stream for VIDES or TMCS 15 chicked and pullad up, it shoukl
e possible to “create an event” for e dispatch. This would autermatically
capture the photo from the seream, location and allow to choose type nf
ineldent detactad if manual. This event in one-click should be possible ta be
dispatched to nearby emergency vehiche if ICAD has beew s=tup,

wiil The map should show at all times the five location of the Crane,
Ambalance and REVs through data received [rom AIS140 or [CAD selution.

i Section of the highway stretch should highlight to show traffic How as
\dentified by VIDES [different coloars for different fows, separated by
direction].

%, anydevicels not fanctioning, the same shall also be eastly seen from thiz
GI5 map o the lcen of the dévier Is appropriately chanped during
malfunction.

%i. The G15 mapshall show if any event has besn passed to ATMS through 1033,
{CAD or Raimarg Yatrs based on the location of the Inckdent..

%L, It should he pessitie to diclkon an incident either from VIDES, TMES, 1CAD,
1039 or Rajrmarg or Manually on Any location of the Mapand create an event
for emergency response dispatch,

il The GIS map shall have an equivalent strip chart interface.
%iv. The map shall allowing zoaming into relevant sections with no loss to
dielInitien,

xv, The details of the preject-apeciiic composition of the GU1 will be finalized
during the project execution phase between the Service Provider and NAl
{or its antharized representativa).

G Iniclilent f Accldent Management module

This modube shall support Incident / Areldent Manapement hy:

L Allowing the Traffic Management console operatar o locate and mark
[with & meuse) an accident / incidenton the G15 map of the highway and
initiate the Incident management actions.

Displaying 2 contextual on-iine checklist for the operator to follow in

sequence, Further the clicking on each ftem of the checklist shall

automatically activate the related ATMS equipment b ald In the

management viz

a Seamless audic conpecton for the Traffic Manapement console
aperator, via the integrated asdio communication UL, rrespective
of the communication media (Mobile radio, Moblle phone flandilne
road-side Emergency telephone), to the ambulance, Trauma Care
Centres, Patrol & ather O&M vehicles.

b Autematic Pan, Tilt and Zoom of the nearby camerz o view the
accident

. Bringing on the VMS -wise message edit screen [by interfacing with

the VM5 Contral software to create and dispatch misssages tm VMS
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il

i

boards and maohile apps of registered road users), The checklist 1tself
shall bederived fram the relevant Traffic Management and rescue
procedures capturad sither in the Operation (O8M] mansal of the
highway or based on world-classbest practices.

. Logging the tme-stamp of the aperator operating each clement of the

checklist to aid in “‘post-facto’ analysls of the operator’s  performance
towvards establishing his fher efciency and further training needs and
SLA monltorlog needs.

Automatically performing pre-defined actions related to sach of the above
elements (e Identification of the acckdent ipot on the road shall control
the nearhy CETY cameras to Took’ In the direction of the aceldent spat)
Alding on-line tracklng (via GPS) of the various O&M wehicles [e the
Ambuiancy, Tow-yehicle and the Potrol vehide supported with dynamie
display of information bike shortest routs, travel timie to the accident spat,
Trauma Care Centre abe

Froviding a vser-programenable fcility, as an ald, for the automatic
generation of VMI messages depending on inckdents based on eg.
information measured by the MET sensoms and sensors installed on then
highway (w.p. the generation of @ Visibility Alert signal in the event of
vicibility going below 1 km). This modulz shall alert the spermtor on
generating the message which shall ien ke deployed on the opsrator’s
appreal,

The detailed workflow of this module lvolving various checklists, shall be
firalized between the service provider and NHAI during the project
execution phase.

vit The madule should be able to have complete fumctionallties as glven under

0. In

Chapter -4 including incidence response and Goilitating generation of e
challan through NIC

tegrated sudis communication modiile

fcvmnond Traffic Manapement System [ATREE] am MiHs
functioral asd Techbnical Speciications

This module shall ipterface with and conbrol the nteprated audic
communication unit fo ald the operatar seamlessly communicate with varlous
stakeholders via a host of communication media like telephona landlines,

mabiie telephony, mebile wirelass ste

E Report generalion module & Dashboards
i This module shall generste periodic as well as on-demand statistical
reports using data recefved from VIDES, TMOS, Automatle Traffic counter
cur Classifier for traffic planning and mabagement, &g well a3 traffle
forecasting. There shall also ba 3 provision to generate reports bo aid

planning and stratagizing enforcemsnt,

IL While tabular reports arc necessary, the ATMS software shall include
visually appealing and usefil dashboards and charts for efficlent day to

day management, moniocing and operdtions.

il Further, the Database Pata Analyst in the ATMS shall en their initiative
and oo request conduct statistical analysis on the data being gereratad

pod provide insights to the manager and MHAL PD on a monthly basts,

iv. The reporting module shall provide a range of reports on demand

[ncliding those
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o rolatid to the acquired data;

o VM5 messages edited and sent,

o Bysteim generated Equipment availability and downtime.
4]

&)

=]

System malfunction and resteration
User login - logout
Daily Accidents that kappened on the hiphway aid thelr action
takenreport
o Manually detected and Automatic VIDES svents defected by ncation,
vehicle type, and action taken, end t end response me s,
o eChallans generated (manual vs automatic] and sent to Vaahan.
& Mobile App messages received
o Traffic fAew volume (Mo of wyehicles detected during the time
Inberval) Oecupancy (Lane ccoupancy measare in percentage of time),
Vehicle clesslficatdon, Flow rase [wehicle per hour per lang),
Headway[Average fime interval babwesn two vohicles], Speed, Level
of 3ervice, Space cocupancy & Traffic Pensity from both the ATCCand
the VIDES data capturad from tho respective field squipment.

¥,  The ATMS Software shall have provision to sefect end of day reports
through APl automatically to MHA: Data Lake or equlvaleak.

vi  The module shall further provide detailed performance reports onall
aspects ranging from detection of Incidents, through the feld
Dperations team (Patrol vehides, Brealk-down cranes and Ambulances)
actions, Trafflc Management Consols operator sand other ATMS Control
Centre operater activns. Automatic system generated repoiis
gupporting the service providers clalm of meeting the service level
requirements with respact tooperations, shall alss be provided,

vil. The Report Generation Modile will ensure that all the metrics
muenbloned in the SLA In Aonexucs are easily avallable and autematically
generated. Incase manually verification ef rand om loptage is requiced In
SLA caleubation, the reporting module will pravide exisy module to fegch
footape inany dme perled/equipment as needed,

Whale, Detailed Farmiats of each report shall be Anakissd by the Service Provider
in consultation with HHAL = formats for select key standardized reports has
heen adided in the Anmesurs

E. System Administraton module
Thiz module shall essentially enable the definiton and maintcnance of
LSS Taroriints,

. Communleation madule
Thiz medule will manage avthorized access to the ATMS system by
1. Autherized NHAL parsonnal / represontatives
4, DOther authorized NHAL Systerns lke the Begional office Coneol ‘Cantre
ATMSsystem and the Maln Control ceatre ATMS system
3. Anyother system authorized by NHAI
Basecd an rEfuests From the abave entitles the commuonication modole shall
provide the folkswing | nformation to the Fequesting antity:
L VideoStreams [ Liveand Archived)
i, Audicsireams {Live snd &rchivad]
il Daeastrings and Dacg elesments (Live ond Archivad)
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Fu
The standard data sxchange protocols for the above will be shared by

MHAL with the Serwice Frovider.

H. Integration with Vaahn Databhase, NPCLFASTag Mapper, Police Control Roains,
THal 112, Datal.ake, 1033 1CAT, Rajmarg efe.

ATMS saftware shall be reguired to be lntegrated wikh IT systems from MHA o
other Government Apendes from tine o time basis. This shall be pessibleat po
additiomal costwhether du rin; instnllation or O&M phﬂd:u ol the coatrast.

I. Eguipment/Network Management System

The Solutien should provide fault & performance management of the
infrastruchure and should manitor [P/SNMP etc ensbled deviges like
Cameras, Routers, Switchas, ATMS Softwianre, Emergency Call Boxes,
Sensors, 17, (12, all devices supplied a5 part of soope]). This system shall
also help monitor key KPl metrics like availability, in order to measure
SLAs It shall Include key Functionalities that are required to assist
administraters to monitor network faults, uplime & performance
dagradatians in arder to reduce dewntinies, increase availability amd
take proactiveactions bo remediate & restors equipment services. The
Contracter will provide a real-time dashboard for monitoring
equipments/network for which MHAL will have access to check and
moniter SLAS at any time. The Network Management System should
ensure that the ftems mentioned inthe SLA In Annesure ars automatically
calculwted and reported in the requisites forvrat thereby making it easy to
manitor the 5LAs at glance,

10.3.5 integrated Audio Communication Unit

The Integrated Aadic communication wnit. enables the Tralfic Manager
speratar to communicate with all stakeholders in & =eamless mshner
Irrespective of the medium of communicitions. Using 3 hardware like a digisl
telephone exchange that supparts software control, this unit allews the Trafic
manager wearing a headsst with & microphone (or & handset) to’ seamlessly
communicate with the stakehaolders in traffic operations using various adlo
communication media ke Mobilo wiraless radios, Mabile [GEM) telephones,
Telephone [andllnes as well as the road-side Emergency Telephone, The
commmunication s iniGated on salectionola context sensitive checklist element
ar by seléction of suitable (cons on the [TM workstation screen during the Traffic
manitoring or accdent [/ incident manespement. This unit shail support
communicaticn between the Traffie masager and 2 single stake holder or a
groupof stakeholders. Az a back-up optiop this unit shall alse snakle suck
communication v physical push-buttons located on the unit All czlls will be
logged and recordings kept for 2 perfod of 1B0 days or until SLAs have been
sssassed for that period, whichever is largar.

Mote: All calls to the command centre and from the command centro to
stalosholders will be recorded in the system and logged automatically through
the Integrated Audio Communication Unit. These call Togs will play an imprtant
rolein meniboring of SLAS.
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10.3.6 Interface with Mobile Phone Apps

1. Rajmarg Yatra App for Boad Users: The ATMS control céntre system shall
seampessly interface with NHAPs Rajrsarg Yata cheough stmiardized AP
Interfacesor through modube on Rajmarg prepared far ATMS, The integration
should he regarding the following but ot lmited:

a) Getting live information frem incidents reported by highway users on
the partoular stretch. The ATMS system should be able to generate an
incident svent (6 similar fashion and alert operator about lsation of
incidents as reported by User through Rajriarg App. The APL shall the
location, photo and incident type etc. The nearest TMCS camera should be
identified automatically based on the incident location for the oporator to
confirm the incident and dispatch necessary support

b} ATMS software and its subsgystems [VMS, VIDES and TMCS) should be

ableto sepd information regarding tralfic, congestion, malntanance wark
identifisd incidents, accidents and mapual messages to Rajmarg Yatra users
through elther APl or chrough misdule prepared for ATMS Manager on
Rajmarg webportal, These messages will be geo-tageed and broadcasted
by Rajmerg oo wusers lo the wiclnlty of the incidentx For events like
construction ete, the ATMS software shall also Inform  Rajmarg whan the
event has closed.

Z. App for Enforcemant Agencies/Highway Traffic/Route Patrol Agencies: In
the event & centralized integrated computer aided dispatch [ICAD) system s
utilized by HHAL the ATMS Software=hall be integrated with it:

A,  Any incidents as identified by 1033 chall be communicated o the ATMS
Command Centre by creating lopins for Dperators on the 1CAD oF
theough APl integration with the ATMS GIS Map or relevant modules such
as VIDES et

b Incidents as identified by command centre through VIDES or Manually
that required emergency vehicles [RFY, Ambulance, Crane etc] being
digpatrhed should be eommunleated to response teams through the
centralized |CAD. A module will be created on [CAD or ATMS software
which would allow sending tickets/events to dispatch vehicles and
therean tracking by operators and closure of events by, emergency
yehicle app users,

10.2.7 Emergency Telephone console

1. Thereshall beaCantrol Systom with a Control Seftwsre to receive all Emerpency
Communication frem the NHAL 24 X 7 Natonal Highways belpline and the
Emergency Road-side telephones (shorteoede "10237,

2. The software shall operate on open architecturs and integrate/ co-exist with
nther subsystem software that are installed to menags CCTV, VMS, WIM, and
Speed Display, apart from the Traffic Management module (where applicsble)
eic,

3. The software shall store configuration Emergency Boadside Telephome I
Location on the highway siretch et of each Bmergency Roadside Telephane
it eontrals. There shall be optlons to generaste reports of stored device
confipuration

4. The system shall record all clls on to o dedicated server with adequate
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indmeing to retrieve the same on a later date.

5. The help deslowill be manned by call managers / operaturs. The administrator
should be able to ereans, add, edic & delets users {call managers/ operators].
He should be able to administer access ights of the eatire highway orasection
the ol to Che call masager,

6. The administrator should be able to place call managers in a hisrarchy. The
higher priority manager should inherit the rights of 2 lower priority manager
automatically when he is taking overriding control of Emergency Roadside
Phanes, which aro already being controlled by a lower priority manager.
There should be minimurn 3 hierarchicsl levels of security for provitding user
tevel fog n.

7. Thesystem shall provide activity log (audit trall) with user id, time stamp, and
action performed, ete.

& Thesystem shall perform communication health check {link quality checld] on
all the connectad field communication devices and repart errers if any on the
administrator console,

9, ATHMS Control Centre shall have dedlcated workstations for Call management.
Far monitoring purpases, Video monitors shall be sstap and would show the
lcation of eriginating and on-hold calls clearly on relevant map sections of
the highway uslip Aoadside communication Fruntend Software,

14, The Roadside Communication Fromtand Software shall allow disennnection/
termination of the call by call manager anly after the call s snswered,

11, The user shall have the facllity Yo request for eontrol of any sectien of bighway
outside his rights for a reservation period, Comtrol of the sald section fs
raleased after the reservation perind [Request enhanced contral rights for a
ghork duration].

12. ATHS Conkrol Centre may have one or more Operators simultaneously lngged
in to the Roadsids communication softwars o manage their respective
sections of the hiphway.

13, Each workstation and theassociated seftware should allow up tonine calls to
he malntained on hold while the current call is being serviced,

14 Call manager operator logoff shall be allowed only when no callis in progress
or on hald,

15.8ystem should ensure that onee recorded, the audio cannot be alvered;
ensiring Qe audit trail is intact for ovidence purpases.

16, System shall provide sulficient storage of all call recordings [or entive period
of the contract,

17.The call manager/operator shall have the faclity to call back any Emergency
Roadside Telephone,

1. The call managet/ operator thall aise have the facility to patch any call from
the Emergency Telephone to an external tolophone line [fied and mobile]),
[esest] intesream at che ATMS Control Centre and the local mohile radie netwaork

1%, The rall manager foperator shall have the facility to [nitiate communication
health chack oo any devies within kis soction of the highway.

20, It shall he possible to switch calls. That is, if a call # 1 is in progress, the il
manager tan open any other call that is in hold status. Call # 1 shall go hold
shalus.

21. The offered systenyshall have Bclity to retrieve fexport) backup (enCD, DVD
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or Blu-ray recorders] the desired portion of call record [from a desired

date/time to another desired dareftime) through the search functienality of
the application software,

22, It shall he possible to archive old call records and loge on C0, DVTI, Blu-ray
recarders, or RAID backup devices. Log of any such activity should be
mafntzined by the system for audit puarposts,

23, Database Server shall keep track of all configurations, error data,
configuration events, usage events and ermrT eVents,

24, All the workstations: shall be provided with software to play recordings,
archive and manage calls. However, managers would require sufficiont access
rights tio use play and archive modiles,

10.3.8 Speed Display

1. There shall be Software to acquire and manage datz from all the Speed
Disploys within the installation.

2, The seftware should be capable of mamaging any number of Speed displays,

%, The software shall operate on open architecture and integrate/ co-exist with
sther subspstam software thot are installed to manage CCTV, VMS, WIM, and
Roadside Communication, apart from the Traffic Management module (where
applicable) ete,

4. The software shall store configurstien (Current Preset Speed limit, Maximum
eonfigurable speed limit, etc.) of each Speed Display in the installation, There
shall be options te generate reports of stored device configuration.

5. The administratorshould bhe abls to creste, add, edit & delets users. He should
be able to administer access rights to system resources and lunctionality as
well as access permissions 1o & list of Speed Displays a user can access,

&, The admlnlstrator ghould be able te place wsers v a hisvarchy. The higher
priority user should inherit the rights of 3 lower priority wser automatically
when he s taking overriding access rights of Speed dizplays, which arealready
being accessed by a lower pricrity user. There should be minimum 3
hierarchical levels of security for providing user level log in

7. Thesysiem shall provide User activity log (sudit trail) with wser id, time
gtamp, and action performed, ete

B. The software shall receive amdl process packets of real tme online data
arriving fronyall the Speed Displaysifsuch a feature 13 supporied by the speed
display.

g, The Speed Displays shall be accessed by ATMS Control Centre operators
through workstations with the help of Speed Display Control Worksmtion
Frontend Software.

10. The user shall have the facility to request access rights of any Speed Display
asutside his rights for a resarvetian period, Access right of Speed display is
refeased after the reservation perfod (Reguest enhanced control rights for &
short duration).

11.ATMS Contral Centre may have one of more Operators simultaneously
accessing the installed Speed displays.

12 The Spéed Display Saftware shall have options to check configurstion
infarmation, remots diagnostics, datafvinlation record dewnload stc

1% Datatase Server shall keep wack of all conflgurations, error data,
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configuration events, usige events and ercor events.

10.3.9 Communication medium and Infrastructure

1, The communication medium and cablicg depends primarily on bandwidth

reguirement, which ln turn is drivan by the following three major factors:
&] Equipment Dype
1) installatlon teprlogy and
] Violome [Quantity] of equipment.

2. Since factais a, b, and to some extent ¢ 15 dependent on vender solutlon, a
prescriptive specification may be counterproductive. However a5 a general
guldeline the following is expected as a bire minimum,

) ATMSControl Centre Intarnal Cabling - combination of Maltimoda O and
cab-5E or cat-k Frhernet

b} CCTV - Single mode FO backbone or dedicated polnt to point BF links
[whars ) it not possible) with single mode FO, Cat-5e/Cat-b or copper
eeaxia] Iinks batween switches, camers, encoders et

€] VMS, Speed dieplay snd WIM = Low valume traffic can share backbone and
switch ports with GCTY, Switch to device may be FO, Cat-hefCat-f or
capper conxlal /Tuisted pair links In casm the equipment communlcates
through RS -85 or RS- 422, suitable Ethernet to 485422 converters need
to be providad,

10.3.10 Contalner Office Cabin

1, Itshall be a modular and Pre-fabricated for use as ATMS control centre un sike
whiere no concrete building ls made available on RaW by NHAL

2. While being light in weight, it shall possess a high strectural strength.

3. It shall be spacious enough to house all the ATMS Control Centre equipment
{including the Yideno wall) ax well as the operations and maintenance personnel
consldering the requlred seating area {as per ergonomic reguirements) for sach
person and apprapriate furniture required. Further itshall be possible ts ensure
the optimal viewlng distance for the video wall size regquired as -per
apecifications provided In the FAT specifications document.

4 It shall provide adequate space for & conferends room [with projecton
facility)to seat minlmum 10 pessons. There shall further he provislon to include
twa cabing within the facility for use by senior personnel.

& It shall he provided with appropriate Fire detecton, alarm and Fire
extinguishing systems,

fi. It shall he provided with a suitable acciss control systers,

7. 1t shall provide adequate Tellet / washroom [acilities for the personnel and
visitars.

£ The Power supply equipment {generator, UPS etc] may be housed in an
adjatent cabin suitable for the same.

10.4 Key Hardware Technical Specifications

Servars and Stocage showld be sn 10 GHE LAN network. Firewall is mandatory for
field hardvare and Intermet ennrectivity.
Motailed minfmum technical specifications of the key ATMS Confrol Centre

nardware components are as under;
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1. NASStorage:

Adwanced Tradflc Manasgement Systom [ATRE) on MHs
Fumstional ard Techoiial Spacificasinns

TP Laters: Intel prequivalent AM I Mrsessor wills stes speed wsuilsh|e
in the market
O -nnerd Memory KGR RAM of moce a5 per reipsnerent
Mumber of HDDs Sspported 12w 25" pe 355 BATA A0k, IO kol eagmiHe
HE v An por Sk ridin e
Hesst Interface 2 $0hps Fitme, 2x 1t Copper and 2x ¢03ps A3 Fouts
AL Sugevi FalD fevela, 1, 3,54 6, b+
Hetwork Adapter Dul-pont [BGBE netwaork expansion chrd
Mebwark Transgan Protoenly TCRIP
Metwerk Fibe Praloenls {!I:F!l_, WFS, HTTRHTTES, FTP, NTP. S0P, SMTF, DHCF and
s
Drvew Slatug Spues Moniboring Supported
o5 ME Windows pr Linus with an-sita pappart
Power supply Hut plugguble Redurdm Povweer Supply
I, Worksiation:
I CFL Latest Inted Proseeisor ar AR wilk Tosbest spocd available in the market
: (H7 o abave o eqpaivadend in ABIY]
: Merbier Board Inbel Cheiginn] Bathor Boand
| Memory L5 G LHIR BARM or more &5 per requiremen
A v [ TE 5310 or mrs ws s oquiamernl
i Video Card 2 o o dars aveclerated o7 Connectig, § menitors
[ RALL Suppocied
| Memwork Adapoer Tubeprsted 100K | Gl Base ~T
" Eound Cad Bulkh
i Disk writer | CD, DVD and Bl Ray
I Ifomiior' Kavhosnd henss 17 LED TI T MulifmediaOptical
i Os M5 Windows OF Latswt versiun al e time of lendi
| AnS-Vmg Soffware Latest 2ofiweae at e time af tender

3. Camvera/Filo/Databaso Server

Khi Boand CPL Latest Initel Processoe ar squilent ARE it fasicer ggead
availablein the parke
Mmooy 12 GH RAM or mwmd i pa’ requariiesal
Herd Lirives 4 TH 5500 o higher asvequired by demipn of ATHS wilh RAID 5
St (A per requaTemant in sy of camern aimvery
Dhiek: wrikor OB, DD and Wi Py
Memwodk Adaplor Praslepaiuy 1000E setworks expansion oard
Vit e Hardware svoebormiod [CLILA basad GFL or squrvaeat e Al
mwchels are ctisralizpd)
Jeereen 21" LEDFTELAMu e Oatical
05 WIS Watkawear Linux Lasesd vermsan al o time o 1ender
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functiorsl s Technice Seorifcation;

Auriit=Yiras Sodbuase Labest saftware o the thne of fendes
Putwer Sspply Hiot plg palile Redufedant Powe Supply
4, NVR
Chanmnelk Suppmz=d e
) Latest Intol Procossar with Gastos spoed availatlon dwa markes
Flashs S12Mb (DM
LED tmlizarors Sutus, LAK, eSATHA, 10G0E
LED o7 Butter Drsgilay Supgorted

Humberof HDDE Supparbed

B 3. G=Inch SATA | BATA 66by/s {backward compatible with
HATA 368 8]

HOD Capacity 31 T nor movre s peEr renqoinemant

HO Brive {is per systom nlqulrl:_lan;

Hok Sweap Supported —|
RATD Suppar RAID bevelz0, 1, 5. B, & 6 |
Gigaioit LAN pory 1 :
Recording Modeg Continuimss, Scheduled, Manuel, Alarm I
Tro-tvent and Pos: Up 42 300 secumids pro and post

evirtfemmnling

Audle recording Supparted

Maminin Resalution Supported | FOll HDGROE (HOMLVGA outpat)

Dirfwe Statur Spaoe Mondtaring | Supported

05 ME Witdows ot Etbeckled Linus with ore-side support
 Power supply Hat pluggable Redundant Power Supply

5. Vider Wall Contraller
Pravesaor [=be] core-iT 60 3AGH: or hetber
Memuory 1668 or Mare
Hard Dish Z % 500GH oF mote In RAID-1 supportiag hat-plug and redundant |
Ethernet Em'murlﬁlllh-lt-ﬂthrnﬂ'r parts 1
Resolution Suppertup tu 32768 x 32760 pxel deskitop
I-ﬁr-ﬂlhl'-":il'dfﬁ:l Multichannel {4 ar mera) crds 2560 « 16008 @ 60Hz on
Display Portand 1920 & 1200 8 60 Hx vn DV _

Videe Enputs DV, DisplayPork, compoalte, RET aralog, [P Streanting =l
[nput Stapdacdn supported PAL NTSC VOA MTEGE MTEGH. H.264, MIFD. V20 :
Pavewr supply Enial 230 G 51k Kz inpor redundant et swap compatible.
Form facta)r 19" Rack maunt

Q5 43 Wit ar Lt with on-sdi= support

10.5 Environmental Specifications
All the cantrol equipment shall be saitable for eperation from 0°C ta 45°C and

rejetive humidity up to B9 %

nor-condensing.
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10.6 Testing
1. Fuanctionality testing of all the subsystems
2, Verfication/Inspection of servers, switches and other hardware,

10.7 Installation and Power Requirements

L Fower shall be obtained from 230V 50 He mains provided on site supparted
bya mintmum 2% 10 kVA {rppical) 2 phaze UPS of a standard approved miake
anda 25 kVA 3 phase Diesel Generator set of s standard approved make These
power back up systems shall provide power ofadequate quality ard durability
tio this system in order to meet the service level requirements.

2. Cabling shall be a5 per standard structured cabling norms.

3. All Server racks e be hacked up by suitably rated exclusive on-line UPS of
adequate capaclty with a backup time of 2 hour or mare. The UPS shall beofa
standard approved make,

10.8 Maintenance Requirements
1. The aquipment supplied shall remain operahle for atleast 10 years from the
date af supply/Insiallatlon

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 [rom the date of supply,

10.9 Dperational Requirements

Funcklonal software modules supplicd and installed at the ATMS Control Centre to
handla difforent cperations like CCTV, VMS ete shall be shle 1o Integrate
with/Export data 1o and import data from the ATMS uniffed datalase locabed in
ATHE Control Centre servers,
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Chapter 11 Other Relevant Standards and Codes

11, Standards

Equipment and squipment installation shall comply with the latest revision of the
applicable Bureau of ladian Standards (BIS). Whers no BIS exists for any aspect of
equipment manufacture, supply, installation, (dentification, protection, testing of
uperation, then the relevant [BC or 150 standard shall apply. CEM or CENELEC

standards shall apply where no BIE,

150 or |EC standards exist

With respect to the above some of the specific standands [ Code of Practices include

the latest versions of the following:

BlMe | Standard Helovant ta
I [RC &P Eal TROBT | For Verakes | Changsnble mussupe signa
1 157 IEC 1508 Functianal sslcty
1 IS T4, “EMC compai iy BMOC Emission complimes!
CENELEC EM EMC Ly
500811
CENELED BN
SR
F] 15752 mr A% 7671 | Blscricsd wishng intlhbon (BI5 713 o Wiring
Hegulatives (B8 TETL)
5 15 1308 Lighining protectson
i 15 1M Flecirics] Fanilng
7 IE52i6 Safety procedhums and aracices m Ebectrical
i
5 7689 Contre of ubdesieble stmic elecimly
15 G54, 15 1554 PV Iremilzied Coble
T EM&12204-1 Fibre-Uipoz TiEld st r ki
il L5 pas2? EﬂilhTﬂ.Luitu;l:.!ED.lninglrm.m-
Th EMSULTE Genmlommoraned cabing
] IEC 60520 Dugrees ol Penlzction provided by Encloaees |
] 5 W00 Part XIV Chanpe of lemgerature test
et 1T
] [EC-571; 15 9000 | Dy hesn tzst
Pot-100 Sacr 3
0 | IS 9000 Pert Il Sect, | Loldsest
118
7] 00 Fart ¥ Sect? | Damp hem st (Lyele)
Wariant 1
¥ 4 TR900 Part TV Tramng beat st Stesily st somg)
7 T Sall guil test
procecime
T 15 000 Pars 2l [t lost
a3 15 9000 Papt VIL, Bump 1l
Secl
37 | BE136] AN Pawer Ditlst
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wnctiond] snd Techrical Specttications

Famn
; SiMe | Saoedand Bclevant fn
ED) IEEE C62A1 Serse Pritecsion
CLASS & o BS
BN K205
T TECEAZ0T or DIN | Mouiting Racks and Shelves
104
L 150 14001 Favircament Maagement System
& 15436, 1513920, Civii Works
15183
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Chapter 12 Use of ATMS during Disaster Management

12.1 Introduction
A digaster may be defined as an (ncident that

a] Directy affectslite and /or health of many people,

b] Adversely affecks the environment resulting in an altersd environment
proving tabe detrimental ta human wellbeing

c) Damages materisd assets ona large scale.

[izasters may broadly be of three Lypes:

a] Matural disagters such as Noods, earthquakes et

b] Human systems Biluwres suck as & dam collapse, hullding collapse and mere
leportantly those relsted to Chemical, Biological, Rodictogical and Buclear
[CERMjemergencies.

) Canflict ha red disasters such ag war, berfmrigm she

As the consequences of g disaster invariably arsona larger scale, the standard
teals and operating procedures for managing emergencles at facilities lilke hospitals,
highways et may turn out to be inadequate. Thus quickly allocating additional
resources comrmensarate with the scala of the event and establishing procedures to
enable It coordinatad use by Services and agendes of different disclplines would
asoume paramownt imporiance in dissster managemeant

Avery important goal of a pond Disaster Management (DM) stategy is to
ensure sustainable mobility during disaster events, as only thisin turn can ensure the
realization of important goals of saving lives end reducing sconomic damage. Thus
the relevance of a kighway in Disaster Management arises from this contextle azan
Invaluable lifeline for evacuation of those affected by a disaster and fer reaching relief
supplies to the affocted areas. Further highways themselves are wulnerable to
disasters in the form of floods, carthquakes ete. Any disaster that befslls a human
setthemnent also affects the highway[s) connecting it to the rest of the werld.

The highway ATMS with its capability ts sense and capture’ the conditions on
the highway and 113 environment, its abllity o supportstructured decision making
and Implementation, as well ag itz versatile road-user communication via on-road
equipment and moblle devices, becomes a valsable ool to strongly enable  the
highway's role as the core lifeline.

12.2 Disaster management framework in India

The MNational Disaster Management Authority [NDMA) | the apex agency
having the responsibility for laying down policles, plans and guldelines for Disaster
Manapement and voordinating thelr enforeament and implamentation for ensaring
titmely and effsctive response to disasters, The above guidelines assist the Central
Ministries, Departments and States to formulate their respective DM plans m be
subsaquently approved by the NDMA. The National Executive Committee {NEC)
playing the role of the executve committes of the NDMA, the State Disaster
Management Authority (SDMA), the District Disaster Management Authority
(DRMA), the National Disaster Hesponse Force [NDREF) and the National [nstitute of
Measter Management are the assocfated institutions that play important roles in
disaster mapagement ln lodla.
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12.3 Phases in Disaster Management

The phases includ= Mitigation, Preparedpess, Respanss and Recovery. During the
Mitigetion phass; although not Hme crivicl, it s important a ail velated organizations
gat Interconnected with adeguate dats / isfermation transfer. Durlng the preparedness
phasse, which ka however ime-oritical, the warning data regarding the disaster iz shared
atnong theabove arganiwstions. The pesponse phese requires the astablish ment of crithcal
omline crmmunication batwesn the organizations and the slfected poablic farachieving
guick response ta the disaster events, The TECOVESY phnm:. ngnln not time criticul, involves
the sharlag of large amaintof dsia between organizations for the acts of reconstruction,
lessonglearnt iz

12.4 Highway management agency’s perceived role vis-

a-vis the Disaster Management framework

It car he seen that the Highway Maragement Ageeey has to play the vale of an
organizatian acthrely linalved fn all phas=s af the BEsastor Management listed above.
Specifieally, among the above institutions related o Disastet Management In Tndis, the
DOMA{nnder the leadership of the Distrlct Callectar |/ Digtet Maglstrate) acts as the
planning coordimativg snd lmplemeanting body for M a0 the Tdstvset bewel and takes all
nEcessiry measures for the purposes of disaster mamagement In acconliance with the
gukdedines laid dewm by the NOBMA and SOMA, Thus it logically fallows that [t % weith e
DDMA and (18 azsociabed institurions sach highway ménagement agency haa to interact
wilth ko derive and play irs coord inated part i disaster management, Furtharshs highway
mdnagement agencyshbould actively support the NDRF with adequate information (visual
and other] when actively engaged inresponding toa disaster situation,

With the DO MA 2 three phasse interactiom is regquired. [nthe indtial planning phaze
thaspodfle role of the highway management agency in DM is evolwed alang with the
checklists required o be included (n the ATMS forimplemeantadon dering OM, The seoond
phase indades the on-line sharing of highway status and other lmpartant information
collzcted by ATME, The thivd phase, after the M phase s concluded, b5 an interaction to
evalieabepeiTarmants anel penarate bessons learnttn h:lp etithancement aF e thecklises,

A schematic of the envisaged Intaraction 1= shown in fipune 1 below.

LA BY NHLAI { Master &
- " RO Contrnl
T THEINTINS .
Interact to Derdve
NIAL RS roles &lasks
ru NDMA [NSTITUTIONS
DDMA
T g s
Ripeing . 'H:ﬁm’ﬁgpf /
Guslumoe Informativn support during : :
dizaster management

Figuee L Envisaged interscuien of Highwiay Management for DM
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12.5 Role of ATMS during Disaster Management

The ATMS Ik the single most important tool for use by the highway
management agency durkng disaster manggement. Table L0 balow [ists ot the
services that can be provided by the ATMS,

& M Beenficiary ATHLS serviee j}TI'rq'}'Hndh
i R Lisae: ) Highway stnfns information mcboding n}  Waniable Messape Sigm
i) Flovding and pesential finoding of Bl NMAIMobile App

highmeasy lacarioms, hridpes

ity Truffic Sizhe f oonpestion on varou
sections ol the Mighwsy aml ot
Highreays ¢ roails connechng o

i) Eatirmuisd Travel time

v} Highwwy elde guality

¥l Audverss weathercondioes

wi] Al mady apon Soboaod sl

wikl L & coder digbiey il sprofic koations |

2 Fead Lser Specifics of ahove infamarion i the farm Sapport  vie  the Mmool
of Clusstion ¢ Arsivers highway Emorgeney help line |
3 MEORF ny BHosd stales a3 obove including |&) Speeifts NHAEMobile
Btz travel imes A
b Bt roetes to achaffected areis W Wis  direct  auwdio

coETimamicaton  wikh

the ATMS Conrol

Cenire

F Via vis ¢ the
ATHS Cioniood
Conire |6 examine the
highewny status and
discuss ple ol
aastism ()

Table 1.0 Services provided by the ATMS fur Dlsaster Managenieat

12.6 Enhancement of ATMS for Disaster Management

I arder ka play an effective rele diring T the ATMS shall be enhaneed &t least
withithe Eellowing faciilties.

a) Satellit= telephone atthe ATME Control Centre 1o commimicate with the HDREP
and rolated agencies. This is expected to be provided by NDMA,

by  Establishing s temporary Savcllite data link at the ATMS control centre to transfer
datzon-line to the NHAT RO 2nd Mastor control rasmsin case of fiure of the existing dats
link (g MPLS] at the contrel centre.

) Partable high Bandwidih [Micowawe] wireless communication sguipment 1o re
estahlizh data links where the Flise optic consectivity has fGiled { due to physical cable
damage] duato Aaoding / escthquake ete,

g  Establishment of an sstomatic software driven checkiizt for disaster manapgenens
as part of the [ncident managerment module of the ATME seftware, The checkliat shall be
ganerated forthe highway in consubtation with the DDMA far warises tyrpes of dizasters

Poge 85 nf 113




Mational Highways Auzharicy of india duaread Tradls Banagamant System [ATHS] on NHS

Appendix — A - GUIDELINES / RATIONALE FOR
LOCATING - ATMS DEVICE / SYSTEM

5 | ITEDevice fSystem | User Nead [ Application Hationate for Equipmaent location

1 PTZCCTY Camerm for | To monttor traffic conditiens | Min, 1 camera pur ki, aflernaling
TACE  with  basle | (Day & Mlght) on the hMghway | on both sides or on median,
aralitics streteh  incdteding  punctions, |Additiens] camerss to be put up
EuryEs, ramas depenchng an nan-linear
structure, thovaers, interchanges
etc such efHectve sureillance of

the entire highway stretch s
mchbaad,

1| VIDES (Dwersiow To  automatically  detect | Min, 1 VIDES at every 10 km
nnd..ﬁ”'ﬂ.ﬂ:numsﬁ vialations of fraffic rules and | covaring eack side. of Highway.
for VIDES with collect svidence for eChafian | Exact location of the VIDES should
videoanalytics, Generation. Further, monitor | be such that & & placed facing
erforcement and | [Day and Hight) and warnrosd | eccdant and boldent prons areas
supported with focal | wiers on the main carrageway | |blackspots, polemial  acciden

WaCTing I'gl'rt:,ﬂl'?.ﬂ about danganaus traffic | spot locakians; ihoarars,
and g-challans | conditbons |eg Contraflow, | Bterchangss, busy Junctions efc),
genaration slapped waflic at Senvice road | Additionz] VIDES can bs put up

merger paints; bind tirms an | depending on number of such
the maln  carrageway & | Bcations as per sudit by NHAI o
junctions  with considerabla foad  Safety  Exparts  or
trafflc fecommendation of Local Traffic
iFolice

Pravisian of warming with flashing
Tights:
150 m efore the area of
dateLiinn

150 m hefare the ares of
datection To  wern  arriving
wehlcles.
Provision of WAAS linked to VIDES
on Blackspots of high acdident
| prons Iocations decided by Bl
|  WHAR

150 m before the area of
detection
|25I:I m befare the ares of
cetection,
If ‘warring VWMS B used then
warning fashing lights miay not be
wned on that lacaticn,
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Adyaneed Traflic Maorspement Systam (ATME) on ks

software} integrated with the
ATHE finld mgEpmen, it

Functional amd Technieal §pedficatiang

5 | TS Device [ System | User Meed / Applkation Rationale for Equipment lseation

[ ]

3| WS Digplays {Fol Ta Infermiwarnguide road | At entry and  exit af Project
GaEnlry n 26 Lans uters 8t start of  highwey | stretch, Biackspot locatinns, Major
Highwaawss stretch & imiportant junctions Iunetions with
Exprassways and L on highwoy conditiors for | MH ERpressways
fType in  H4PS | trave planning Minimum visibie distance on the
Highrasays, Blaskspal highway: 150'm
Locetioms, Wajor Message languages: Hindi, English
lumetians with & Lecal langusps
WH/Exprassways)

4 | YMS{Porkable) Te provide local guldance to | MinEmum 2 i each Project to be
road users at lpcations of | Tempedarily  deployed before
traffic ingldenss & roadworks: | letatione related to road works

and Incidents  affecting  ‘traffie
moveEmen L

Reasiage  lamguages Hinudi,
Enpinh & Local Larguage

5 | Emergency Foadside | To edsble a caller from the | Only  for Tones  experisncing

Telephone highway to provide wrgent | telecom blackspotsalong bighway
messages  on Accidents/ | need to be provided by ERT. On
incidents and rosd congestion | long highway stretches (> 2 km)
for supporting the Emergency | siffering from tedecom
rasponse Systam blackspots, ERT 10 be locaked at
every 2 Km on both skles of the
higbwway strateh.

6 | Vehila Actuated | To warn moad users an owver Gamiry Mountzd System to bo
Speael detestion and | spesding lacated after every 20km with
WETTHIE SYSLEM minimum 2 ineach packape; Coact

| of Location of VASD shall be sudh

ket It I &t masimum digtarice
fram nearhy VIDES to avod
duplicatinn as VIDES takes care of
speed viclatlon as well wheress
WASD |5 just for warning, Further,
oversperding prone areas may ke
cansldersed Far exact placement

7 | minhile Ty support the ORM team in | Mobie wilreless towers
Communication traffic  management  and | [towers for the main bade statian
Systemn systern malntenance and repoater statms) o b

approprately  designad  and
quanifies acrived sl deponding
malnly an the highwey terain,
Handzets with relsvant mambers
ol the OEM team -along with
Paortabde/Mobie wireles seis on
QA vehicles

B ATHS Contral | Using 2 siiiabde slectronic and | Typically at 1 location per 100 km
Canira T systern  (hardwsre  and | far s highway or one par project

depending upon the schems
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Advanced Tralfe Management System [STAYE) oo HHe

Femctional amd Technical SgecHiations

fT5 Devics § System

User Meed [ Application

Rationale for Equiprment ladation

st centralizad
Monitaring af highwey stretch,
recefning emergenty calls and
actiee  management  of
acciderits incluchng prowiding
system Bided puidance and
suparvision of rescie and
traffic Management acthvitles
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Advanced Traffic Management Systam |BATRS] on NHs

Fumctional and Techinieal Specilicatinng

Appendix B - Service Level Agreements and Penalties

During O&M Period

Widia jmabdurd Dulochicn Spums B jepeih e sgrecia B
ighmunp poivel i cir: eg o age 18 el besd ol apiBag or sosd wi)

Sl AUR DR THEA LG E IR A
CEHEA AINEEHLH ey

A4 Boaldes | Bl v oo (s Tt 3 L el Y e Trdlading

& ey
Fest Bt ol Lrverg vy weblk b sl Highavap [aiesl vafricdr
“Sebiofion o gl ity oo monieveoe s ROEE I den BnerlE
- Thrualy Comuma si0atken 1 Nowd eory Wa srossd (il vl
P device R A e U e smen on Bid asudea)
eral peimised DRIEG Lol ik
« Cimviraman o progres ol Terrg v il
* irogrew of A 111 T
* Pvigrami of vl ke bachasd T Trstia Hacmalinniion
+ Byatilieg bk Brormas o 1 i stakehd vy b
TRoghied B B derdiend ok uling ol ki o edord e
b e Fi

+ Mg fna Wy e R strmionn s dl RSLK
L[ T L R R ————
Thraa of whidrell roached o B imaTeci® e

Tie of Tee'f warwai D

Fedmaparialy weeallag Barwics e

service Level Agreement [SLA) shall become part of Agrosmont barween Empleyer and the
51 SLA defines the Lerms of the 50's responsibility in ensuring the timely delivery of the
deliverables and the coprectnass of the same hased on the agreed Padformance Indicators as
detailed In this section. The 51 has to comply with Service Levels requirements (o ensure
adherence 1o Project dmelines, quality and availablly of services.
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_ Functional and Teckaical Soecificstions

It will he the responsibility of the SIto supply software/antomated tools to monitor all
the 5LAs mentioned below, Unless otherwise specified, calculation of SLAs should be
automated through system generated reports,

Note: Fenalties shall not be levied on the 51 in the following cases:

L, There Iz a Force Majeure event effecting the SLA which is beyond the cantral of the SI
including natural disasters, adverse weather conditions or network lssues attributahle
ts the ISP [to be determined through nvestigation by the concerned autharity).

2. The non-compliance to the SLA has been dus to reasons "hayond the control of the 51°,
Theft cazses by default would not be considered as "beyend the control of 51" and will be
decided on a tase<to-case basis. Damages due to any accident/mishap shall he
consideradas "heyvond the contrel of 51°, Hawewver, Power shutdown ar deliberats
damage to field devices such as Cameras, Andio Systems ete., would not be considered
as “beyond the control of 517,

i [fthere s power-cutage in the maln grid beyond the necessary backup time, the same
may be considered as "beyand the control of 51" after due cage and intimation has been
made toMHAI rogarding the same,

The purpose of this Service Lovel Agreement [hereinafter reforred to as SLA) is to clearly
diefine the levels of service which shall be provided by the 51 to the Employer for the duration
of this Agreement.

Payment Terms:

The SLA metrics provided specifies performance pammeters os scoring method, termination
trigger and measurement mechanism. Irrespective of payment duration, all 5LA caleulations,
hreach conditions and deductions thereon will be done considering guarterly time perind
The SLA also specifies the liquidazed damages for lower performance and breach conditions,
Paymsent during the O8&M plase is linked to the compliance with the SLA metrics, The malrix
specifies three levels of performance, namely,

L. The contractor will get 100% of the Contracted value dus for the perlod (as per the
‘Payment Schedule’ section of the Terms of Reference] if all the baseline performance
metrics are complied with and the cumiulative credit points are 100

2, The contractar will get lesser payment In case of lowsr performance. [For e IF SLA
pointscore 15 B then the 51 will get 20% less on the periodic O&M payment - The'
armula calewlating the deductions is "( 100 - SLA Paint Seare] %),

1, Invase the overall performance is less than 50% in the quarter, no amount will be paid
forthe entire quarter,

4. In case the score falls below 50 for two conseoutive guarters, the Authority can invoke
thetermination clause.

5. IFthe perfermance of the Ageacy In respect ol any parameter Ells below the prescribed
termination trigasr (in terms of performance metric for a specified time perlod), the
concerned authority will have the right to invoke the termination dause. The periodic
payment during O&M phase shall be made after deducting for lower performance as
mentioned above The aforementioned SLA parameters shall be measured as per the
Individual SLA parameter requirements and measurement methods, through
appropriate SLA Measurement tools to be provided by the Contrartor and audited by
NUHAI or nominated representative for accuracy and rellability.

-

NHAI'shall alse have the right to conduct, either itself ar through any other agency as it may
deem fit, an audit / revislon of the SLA parameters. The definition of SLAS, shall be reviewead
by NHAI on snannual basis after consulting the 51, Project Manager and ather exparis,
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Addvanced Traffie Managenent System |ATME] on BHs

All eamesas imo@
WVIDESanil have o be
funetionleg  Ffor  ihe
VIDES upit w be
camidered Wp.
(irespective . fisues
wilh powst, nebwark
eec)

5 poines iF =-5FE and
<58
0 paleita for <005

quariersina 12 month
pariad.

Funcliongl 2ng Techiical Specicationg
Performames Area Searing Termination Trigger | Measurcnseni [
— o Mechanism |
ErECECY & points if all 170 paints in iy taro. | Dhally shilhowise
All calls from 1033 ar | emergency calls e q,umP:n ina lzﬂfmm nuinrln; far -
Emergency pickead in los than 30 | pecind. handling of ALL calls
Telephones we tobe | secomdsin first &l #ciion skea, tme
answered im kessthan | sitempl ko resal ve et
A secandsof calling. | 0 pointaif 1 or mare
el have been Funieority may take
mised, pepert from 1033 Call
Caetes for achual or
miek calls to assess
whether SLA las bean
agread upon, The
ageiee G be wsed for
ealculation of
Zo i petnlties,
VIDES 1) points for 0-5 70 points [a any twe | Manusl dewcctlon of |
-Phubuu;ti:.i:ﬂmnﬂm}r ;‘nlﬂcﬂ m;‘k::l;l:- guiarbery ina [2 month | selest incident
all igide poips if =5 pericd, categories om the
testegarized &3 roal- | missed incidents stredich which i% not
finde i 4.3.2) inarcis. | O pelms iFmors than logged by the
ur:du: CHEISCA 10 missed (neidents Coastiind Centre
srveeilnnce sefiware awlomalsally
through YIDES or
TMLS software.
MHAT miay randomily
| andit videos colbected
wncder VIDES
caferasio check thiy
o —— m"‘*.
| Vi I.'IH:’:- _ 1k proenis 1 all Tripaintzinany twe | By rodesly sssessing
Inscicent Dhetection Incident Types meet | quantersing 12 month | sulomatically detected
Brecision below thedr reqained penod. i il ]
acceptable limits Précigion Criteris manually adessing
5 peints M only 2 or through video
loss incickent Iy pes frg whuthier ihey were
not- meeting reguired comecily Nagped ar
Precision Criteria nol (Eg FIDES says
3 points i moee than 2 weTig -fawe alviing
Ineident THpis are st fual v sarewaify
mesting Redquired ehiecking widea if fs
Procision. Critenin correct lane,
VIDES Uptime Hours | poistsif>—33% 1T podms i anoe twn | Hetwaork MEnagement

Bvstem with real-dme
epeess peovided fo
WHATD or noaminated

Ieprescnlinve
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curnulntively e, vl

=484,

petiod,

Functioral sed Technical Specificatlons
Perfurmunce A res Beoring Termimation Trigger | Measunement
e Mechamizm
TMCE [ poLnte §f = 955 I 0 points innny two - | Mebwark Management
Uptime Howes i pointg iF>-90% and | qusrlersing [2nanth | Syeten with real-tims

actess providel to

mivinber of hors each - | 4 points for <9095 MHAIL of Mominated
TMCS camers ks Reprdsuniative,
beon up{number af
CRmMETRE X tatal houng
in billing peried)
THICE [k primts aE00 0 poinds in any two | By manunlly asscasing
accidentsor incidents | gquartersinta |2 monlls | recarded videas of
Automaied or Manual | missedin detectedin | perid. TS anil vomipiring
Datection of afl lesg thisn 00 seoends with the ticketing
accicents and siafled | -5 poins P and <=5 sysiem where each
vehiclesinareagunder | sccidemsincidents and wvery
camem surveillance i | missed in detection in apcident/incident i
Lesgs thon B0 secomdy off | less than W seconds g e, TF
BReurancs of event U points if =5 accidentiineident La
aceidenta’ineadents noit lagged, it wifl b
missed in deteiiog in considened u violation,
leis than M0 secondds L .
ANPR 10 points if >=03% TF0 podmie o any two | ST will suse-genarate
Accurapy of AMIR § pobats iF90-05% guorters ina 12 mamb | repers aii nimbes of
GRmerad [ guzingls §F <915 pericd. niumber plates thai
wer wranghy rasd
andor missed
cornpletety from
raading,
Further, MIIAT ar
noaisaled
represenintive can
comduet randem audits
an e reeaidsd
Toosages fromy any
ANPH camerns
wClnllan 5 poincs if zere IFd points inamy two | By auditieg ibe
Walslating and offences have been quarters in & 13 momh | inckdeist gensration
Uploadieg svidence missed in uplosding perlad, time an the
on Government's 1.8 poimts iF =0 and VIDES software
e halbaan scofiwars for | =<3 offences bave with the eChallaan
processing in bess than | been missed in upload
45 bours of YVielstion | upliading receiptetima
Cigenming C peiita i oo than 5
| edTsnces have been
R missed in upkoadiag
Trvideni Reiponse 5 points 1] oo L0 poinis inany bwa | By suditing the
Driapatch of imstances of dispacches | quarers ina 12 mamh | incident peneration
AmbulanceBEY in leges mmre than 30 pesingd. fime anthe YIDES
lzng thar 0 seconds.of | seconds; sofravare the time (n
pocuEreng of 2.5 pointeif [-3 which the
aceidentimzident instances of dispatches BV Al arsee was
toeaks moee th 90 rikified abwpit thae
arconds mimits peeident through
0 points if =3 knstance calliradio any othor
af’ dispatches ook acceptad mechanism
ncire than M ssoonds s ogped
MHMA msy conducs
meecle-diills ag el fo
cheelothiz SLA
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Performance Ares 1 Seoring Termingtion Trigger | Memsurement
Mechanisim

Viden Wall 5 pointa §f == 000 I poinis in any two | Mobwork Management
PG uptite in the L3 pointsif ==85% | quasiers ia 12 month | Syateni with real-time
billing perind and <00%, periced azcess prgwlded in

@ paints for <954 MHA] or Momingted

N Representative,

ATME Command - podists i =000 T poini in any fwa || Metwork Mazagement
Centre 2.5 palnteiF=bisg quasiersin o 12 manth | System with ceal-time
Drernll spalication aind <094 period. LTss provised
avadlability w 0 paints for <95% MHAY or Nominated
Command Centre Flepresentative,
Variable Messaglog | 5 puintg == 25% IF 0 poists in amy two | Network Mansgement
Syatem Uptime 4.5 palnte if =00 uasfers in g 13 month | Systetm with real-time
Target Uptime = ang <B5% patiod, mccess provided to
Number of VMS & 0 peoints far <90 MNHAT o Nominted
Murnber of Tlours in Representative,
Billing P=rind
Variable Messaging | 5 poauts (T D instances | 10 points in Hiy thve | By nuditing system
System Usage where incident was quarterina 12 manth | generated VIDES

detectod by VIDES | paricd and VIS lops,
Waether W5 was Tnatmof updated o
Updated with relevant | nearby Vs,
infarrmation when 2.5 painis (=0 and
relevant incident wns | <=5 instances whene
deieaed in proximity | incident was dafected
el VM3 (Chagter 4 by VIDES bat not
VIDES), updated on ncarhy

VMS

O paints if maore than 5

N misgind ilistances -
Viehicle Actiusied i poinis il == 55%, I G-points in aay two
Speed DEsplay 0.5 pointz i =000 guarterg ina | 2 manth
arid =54, peeriod,
Torget Uptime = .
Numberaf VASD x| 1 points for<20%
Mumber of Hours in
Billimg Perjedd)
Instance Based Decductinm

Thhege dedisetions dre to be bovied for each vialatian that occus. These deducticns ace appled
i e periodic Q&M bill over and shove ths S14 bazed papment coleulation ahove. Inatsnce
baseddeductions are incromental and cumslatively add up.

Tnsiance ‘Crileria ) Fenally |
AP based Lata Sharing with | AP or Uplosd baced eharing of spacts [ SO0 per Instance
MELAL ERPMIS Systeen from ATMS sofiware to NHAI ERPas | of dain  sharing
presceibed] in the comtmet and any mitged by 5T a8
nitkflcation'cinculars Bsied from time o priscsiked
limee, | szhedhcles.
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—— Fuifi ¥l pingd - deim
| Insnace Crilarin Penalty

Remate ¥iden Check If for any ressons iwrong [Pipassword, | SO0 per camera
etwork downtime et the footage isnot | per diy

MHATL shoold be able ta secess | viglhls then [ wil be comsidered 2
ay  Remots  TMCS o | violatics. Sdmpke sereenshot with daietime | Same eamers will
Dverview camera through 1P | visible shall be enough to frove vinlution | not he  checked

{#nd suibemication  detmils | by MHAL ngain in te anme
provided by Command Cantrs dmyr 8F wvinlatlan
i ali tiines. IFE1 has not uploaded ropistersd camera o nnd

detaile on ATME Module on WHAL oo,
ERFP/LS it shall alao be considered
| vialatien g3 part of this:

Mos-avatlabiliy of  video | Self-explanatory Rs 25, M- per
recending of accalent oocurmed IELalEns

in surveillapce Fore of TMCE

or VIDES

Note: Any downtime for maintenance should be within the SLA periods and with written
intimation to NHAL Only in speclal circumstances and in written consideraton of the PD that
thedawnt me may extend SLA period.

All 5LAs (instance based on parcentage bazed} are mutualiy exclusive. For eg. If 2 incidents EC
unnticed during unplanned downtime of the VIDES cameras, it will still be considered a breach
5LA reparding incldent detecting,

Non Compliance to Safety Standards atSite

Failure by the System lotegrator's personnel in maintaining the safety standards at the site at
anytime shall attract penalty enevery Instance noticed by NHAI (or its representatives),

= Stafil working without safety gears = penalty of INR 10,000 per instance. In case of
repeated instance by the same stall member of the System Integrator, the penalty shall
oe doubled per instance. The System Integrator chall have to replace the repeated
affenders faub-System Integrator (safety lapses more than 3 tUmes) with immediate
effect,

» Improper safety measures at site / safety hazard to the commuters due o poor
workmanship, etc, [ System Integrator’s vehlde wrongly parked at site ! System
Integrator’s vehicle moving in wrong direction [ working during low visibillty hours or
atnlght time without proper safety measures warning signages and lighting/ improper
traffiediversion | onstandard warning signages etc. / unautherized lane closure /
traffic rule violation - minlmum penaly of INR 1,00,000 per instance shafl be imposed
on recommendation of NHAT [or itz répresdntatives) In case of repeated Instance, the
penaltyshall be doubled per Instance, The System Integrator shall have to replace the
repeated offenders / sub-System Integrator [safety lipses more than 2 tmes) with
immadiate affect NHAl or its representatives shall also take legal adtion agalnst the
errant staff / sub-Systemintegrator of the System Integrator, ag such safety lapses may
tead to major safety concern/ hazard for the road uzers ae woll as the werkers,

Penalty for Delay in Staff Mobilization and/or Absence Post Mobilization

Dhelay it submission of detailed written statements and /or mobilization of Key Personnel in
0fM period [Section 1.1 in Appendix ©) shall atoract penalyy @ INE S000/- [Rupees Five
Thouzand) per day per Pecsonnel, In casze the delay {5 more than 3 weeks, NHAI reserves the
rightta [nvele the Bid Securing Declaration and PRG towards the aloresald penalty and may
proceed with the revocation of LOA or termination of the project, as the case may be. [nease
of post-mobilization mebilizatlon,the same penalty will be applicable for each day of
absenteelzm. Service Provider has to have replacements atall Hmes and enswre 10084 staff
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Farctianal agd Technicl Specification;
avallability. Raplacements have to be be informed to PD in writing beforehand and to be wel]
trained and mesting qualification requirements. Attendance of all staff and replacaments s
to be monitored through blometric system.

Penalty for Data Manipulation, Fudging or Other Fraudulent Practices

I the System Integrator is found manipulating any data that it reports or stares (Including
SLAreports but not limited to), a penalty of Rs 10,00,000 will be imposed with an warning
anel the fthe fudging was related te SLAs the entire due amount for that quarter will be
deducted. For any repeat Instance of data fudgleg or manipulation, NHAL may consider
termination of the contractand forfeiture of performance bank guarantee.

Penalty for Data Breach or Mis-use of Data

As per provisions of Digital Personal Data Protection Bill, 2023 or any other relevant acls or
rulenotified by the Government. The ATMS provider will be governed s a Data Fidueiary
and the principles so prescribed under the DPDPE'Z3 Act,
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F
Appendix C - ATMS Control Centre Organization and

Staffing

1. ATMS Control Centire Drpamization and Staffing

11 The Organization

The ocganization for Gparations and Maintenases {DSM) ol ATMS on NHs is captured In figere below,

Mininswe educational qualifications and sxpersence of the ATMS Cartral Centre persneme i summasked

bl
Mo | Role / Positon Kool Mintmum Guallfications
Pu;unn Educational Work Experience
1 | Traffic manager 1 Engmeering Graduate in | Minknam 5 vear experience in
Civilengi s=ering with managing fontra] room
Traffic Managemant eperaizans [aHighway Traffic
Elecilyie =g ment
I | Shift Supervisor 3 Grachrate Minimum 3 year experience in
[# per (preferzhly shmilar positing in Highwey
ghift] Selence) TrafficManagement
§ | TraficOperations Staff | (Number | Greduate Minimum Z year experiance
: o TMOS | |prefembly In & -gimilsr position in
Cinee person shonldn'e :
| esemgmeans | St | S TN
TMCS canieras] g
per shift)
Total 3
shift. |
4 | Incidemt Dperations 1perk Graduate 3 years of experiance
|| Suff VIDES
pes systam

5 | Maintenance Manager

Engineeriag Graduate in
Rlectrondys

Hitiimisn 5 poars in
mninkenance j
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manapement of similar spstems

Maintenance Englneers 9 Diploma n Electrobics | Minlmum 3 pear
(3per | and experionce inmaintiinlog
£hift) Certificate coimrse in simmikar systems.,

RetwnrkManagement -

Database /1T admin 3 MCA or Graudsse Minimumn 6 pear expecience jn |
1 pes- inEngineering imeatnaming Simiar sysiemg
shift] Databiases, IT setups

hardware and
seftware]

[aka amalyst 1 MEA or Graduste Minirsum 3 year sxpeiencs in

inEnginzering iata analysis, visusdizaton and
[ Businessintel liganoe.
Highnwray DEM Aralyst L{only | Groduate er Diploma Minimum 3 years of experience
day (Gl i
shift) | related) Highway G&M Inspections
—f
12 Stakebolder Interaction

Propesed interaction hetwees members of the D&M organkzation and their inferaction
with the stabeholders iechown in figure below.,

B b [m--'ﬂ'l] | ":h_—_— |............a_
5 |
- T — ek
- e
f (SR 1o il o amay
Esminor
Mabrdamrreg £ gt

13
1.4

D&M Team - Stakehalder Inierasction

Dredicatec Vahicl: should be deploped 2627 for atimsding neaintananes vequivsment of ATMS.
Radhaae biometric based attendance system shoukl be there for all staff and maonthly
System generated atlandance reports should be submitted Any elvings in personmel has

o he reparted by she Consessionaire to Authority In wriieg befare the change has ke
place. If any staffother thanreported stafl iz found present in the command centre, it will
bead b penakies pertaining to sheencenf expected stall,
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2 Uperations of the ATMS

21 Exsemtial operations
The essential operations related w the proposed ATWS inchade 1] routine monitaring of
the highway and bjManaging acciderts / incidents an the Traffic management and resose
cumsole. They sie required to be appropristely carvied cut by the Traffic Opesatar with
sultasle cappart (rom other stalf

i3 Rnles of membars of the Operations team

221  Highway 0&M Analyst
TMCS camers provide view of the endee highuay. The rols of the Highway Glb saalyst
will e woscan the TMCS feeds to ldealilfy Highway O&M defects {potholes, (legal
enchroschinents, illegal median openizgs otc] on the highway that an lead to road-safety
concerns anid report them NHAI'S 0% Module/App tarsugh dedicated losin created
o Thie ATHS syatani

£33 Traffic Operstor
4} Rouiine monitaring of the highway including
. Hamfiing Emesgency Calls on the Emergency Call console(s) [or calls ariginasing
from roadside emergency telephoresand those received from 1033 Natlonal
Highways Incidence Managsmest Helpline Sumber, maléng lscidant repints
and alerting the Trafllé operator manning the Tealfic management and rascee
console.
Ik Traffic monitoring
a)  Visual monitoring usieg CCTY casmerss lncated along the highway
b) Dot evadoation of wallic My nseasured by the lecileat detection sysknas.

- Moaltoring of movement of utility vehicles (Ambubance, Patro] Yehicles asd

bererakelown craries) vis GPS tracking supportsd by CCTV mon koring.

v, Monitring of te status of the ATMS system including the operational status
of each ATMS system / subsystem (ln the feld and in the ATMS Cantrol
Centre), This also includes rocoiving ard recoeding any dlsd-party {e.g. mad
uzer] compliints on system matfinction (e, YMS display).

¢ Monltering the road mainlenance works currenily In progress and ihe
deploymeal sFsuitsble ATMS for road safety countermeasure. This will also
include disseninate necessary precaution agalnst road damage(s] and prane o
potentlal accidends,

&) Suitably locating mokile VMS near maintenince sitos
b} Selecting and enabling the sunding of appropriate messages Wia VMS and
Mahileapps
w. Logging of the above activitles on & lag book with adequate details including

the Dateand time, detzled system status including majar | minor Baults, i .
Wl Generatian of followlng shift-wise reports

8] Incident repart [ag. those detecced by the Incident detection systen)
b) Emergency Call report with fuckdent details

¢} Eveist ruport related to systom stanis and system operatien.

iy Traffic count report at specific kecatfons.

e} Repart of messages displiyed on Varlable Message Sigrs.

I Weathar status report,
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2 Accident report nduding details of Action taken i rescue of vickims
and trallicrestoration.

f) Traffic mnovement report of Udlity vehicles [Patrol weldcles,
Ambulances and bréakdown crane,

il Asset status repart including the stetus [whether present zand the
eperaiond stanus] of all ATMS assets down to each equipment

§ System performance repart i terms of adequate quality and spead of
respomse. This repart shall [nteprate the status of inadiclaal
equipment from e network management sesten,

Kl Dperations personnel Attesdapce

reporty,
b) Managing accldents [ incidents:

(| Opemation of the Traffic managemsent and rescue console and facilitate guidance 1o
highwaypatral perform their role con the graund,

i} Facilitate deciclon malcing based on the informatson pravided by the ATMS
system andadequate communication with the stakehalders participating in
the pescie and waffi; normalization. Communicate with the stakeholders by
providing them with tee necessary information (eg. providing accident detalls to
the palice] in & imely manner and tldng in essential mfermation for efective
decision.

i) Erepure that the rescue and traffic normalization actions are bagically concluded

223 Shifk Superviser
a] Cverses and provide guidance o the Traic operaress n carrying out thelr fsctions:
b} Interaetwark the stakcholdsrs i & manner tosupport Teaffie operators
224 Data Analyst
This i pssentivlly s yupportive rele and invalves fallowing:

i} Perform analysis on "Big Data' collected and stored in tha ATMS database and
provide insights on the highway's pesformance [Traffic volume, dicruptions,
acchdents, repeat incldents, Operational effectiveness, eic.) o the Traflic Marsager.

h) Geneeate and provide specific “an-demand’ aalytical reoorts to the Traffic
Managerand NHAI FD for process improveront.

224  Traffic Manager
T Traffic manager aversees the mmplete aperations 3t site, The mle mainly inchudes

a} Monltosing the aperationsl efficescy of the tram. This includes the siralysis (hased on
system peports and divect observation] of theteam's perfirmance and determining the
g fow Emprovement.

b} IEmproving Cperstional procedures hased on the absve anabysis.

t} Manning and impleserting training programs for the team based an the above analysks,

] Interaction with stakeholders
§ Asamatter af supportdaring routine eperations shd acciderit makapement
i Farevaluating teams performance and plasning improvement strategies and actione

forrescue, traffic nonmalzation snd traffic enforcernent,
2] Play the role of the adreinisirative head at sice.
) Reporting bo the D&M top mazapement os team performaince
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3. Maistenance
2.1 Maimtenance Functons

The Malntenance function consists of the fellowing activities:

211 Scheduled/Routine Maintenance Service - This fovolves the provision of routine
mainfapance service on all systems, system components and ancillary equipment o
meettha service level requirements

212 Dreakdown/Coerective Maintenance Serviee -This iovelves the provision of
maintenans service in case ofbreakedows (La. repalr] on all minor) maior syatens,
gystem components and ancillory equipment te meet sarviee level requirements

€13 Software Upgrades - This invelves the implementation of new versions of soffware
relessod tineto Hme by the system integrater,

214 Verify System Calibraton - Cadibration will be performed periodicaly and Joras
per manufactures's requirements on each relevan: equipment,

2135 Soliware Support Ssrvice & Metwork Sclution Service - This involves Data
mangement, Safwars And Ketwork Solution Support Secvices:

248 Texhinical Support - Thisactivity is to provide englueering and techaical suppart as and
when required,

213 Provide Spare Parts Supply and Management. [t is tmportant to hald, at any point
aftime, adequate spares toenable meeting the sarvice |lavel requiremets,

2.1 Reutine Malpbesance Femctlon

The objective of elecaronic equipment maintenance shall be ta ensure reliability, to enhance its
ecanomic life and toimprove [t efkclency, Routine mainienance consists of a fixed 528 of checks,
meazurements, desning and calibration. These activities shall be bassd an Equipmoat Servies
Provider's specifications and general maimenance practices thar include but rot limited k-

221 Checking the condiiun of companents, g check connections for signs of deterinration

227 Praparation.of planned vearly monthly routine maintenance schadile,

223 Perform the maintecance works as per agreed schadule, Ay Changes 1o the schedule
shall be notified 1o NHAI by submitting the Chaage Rautine Maintenance Schedule,

224 Provide timely information to the operatons team on e planned mamtensnce
wark 5o that adaquate advance communication can ha provided tn e read user and
propertraffic guidance actions taken,

22%  Check voltage levels; Power supply levels are ocucial to the effectve
aperation of electronls eguipmest. Borderline bevels could Jead 1o
incermitment faults and damage 1o components.

ZTE  Voltge bevel changes ave caused by the deterioration of capasitors,
wansformers and sémiconduclor componants.

LT Certsin measurements can slo be performed to check the siatns of
elements of thie spsiem, Le, Impedance and ssalatinn tests,

218 Mechanical compenents nead routine cleaning and Librication to ensure
their efective aperation,

228 Preparation and submission of monshly performance raport.

* Summary of rectification of notified probiems.

*  Maintenance schecube and actual date of malntenance works.

« Records of commumicatien en the occurrence of dilay of rautine
malntenance and reoti fication works.

LL00  Hapid rectification of defects fennd duting routing malntenance.

23N Necessary sifety procedures [ guideline: shall be follbwed during vautine
Al EnARCE,

Page 110 of 111




Hatlonal Highways Authority of india Aesvarced Traffic Management Systamm (ATMS) an i
s
2.3 Data Management and Software Support Services (including software houscheeping)

This essentially incduces

{g)  Lontinuous monitaring of the dat and sofiware perfrrmance at the Feld squipean, the
eommudeation systes and the ATMS Cantrol Centre system (g Server) level Lo st
data and soltware system stability & &l tmes.

(bt Imiediate rectification of sny problem amd data recovery

[ Provide perlodic houseleening works on PE Servers, Daca, and Softwsire rebated to the
ATME, They inchude inspection and update of related applications and operating systen
softveare,

2.4 Repair / Corrective Maintenance

This covers 24-Haurs on site service to respond and ractifyany fult on the ATMS FEparted
by tae Operations team or dutected on own inspection, to meet the uptities delived in the
Service Level Bequirements. The maintenance team will solve all issues and will peovide
corractive maintetance Services for all break down related to Datm, BC, Servers, and Data
Sultware Systems, The team will also manage all requests. gaestions, and erabile off-ste teams
o trouble shaot via anling Snks. The tearm will also seppart back and restors functions rebuted
toall ATMS equipmest,

1.5 Roles of Membeors of the Matntenance Team

Z.51  Malnlenznce Engineer

Thee matntenance englneers will be normally engaged in routine maintinance activity as per the
malntersney schadile. However 5 a top priar oy they will switch over to corrective services in
wase of receipt of corplalists shout equipment falkure / malfanction. A timaly and guality work
an reuking malntenance will normally reducethe nesd for corrective services,

L51,IT / Datnbase Adbainlstrator

Thie Matahase admintsirator is responsible for data masagenent and software support services
talcing thesupport of malntenance engineers wherever required

153, Malntenance Minager

The maintenance manager is responsible far mesting the malntenance sesvice bevel regmiraments.
Her / Hisrale specifically includes

2531 Monitoring fse operstivaal efficiency of the team with raspect to meeting
the service |evel cequirements. This fludes the snalysis (based on system
repnrts and direct cheervation] of the team's performance and determining
the gaps for improvement,

2531 Improving maimtenance procedures [ including the spares. halding pulicy)

baged om the above analysis

2513 Plasning and insplementing trabning programs for the team besed e the shove
analysis,

1534 Interacting with stakeholders along with the Dperations team in evolving

bettor maintenance proctices, cptimal maintenance sehedules ans contribute
Lowirds improvemensts i o perations,

254 Traffic Manager
L34l Play the role of the admisisoative head arsive
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2541 Evaluate the performasce of the maintenance manager and suppert ber [ bis
Initiatives on process improsements and tralnlng

25431 Reporting to the O&M tnp management on team performance,
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Appendix D - Reporting requirements and Details
Regarding Integration with Data Lake

1. Systems Registrstion

Sysbom Chainage gnd Lol cng Addmionagl Deails | Addiionsl Detals 82
| Dereclinn #1

&ﬁﬁiﬁﬁ‘iﬁw

When 3| egistars aacs equipmest on Datalaks, & wnigue EQUIPNENTID wil te gensrded for sach ang provided back,
i ATME. A Bulur mporing regending INese systems will cosian Fa uriqua I, In-case, The squipren s na knger
actinerorihe Reation has beey changed then & séw 10 shal be genemied for $n equiament

2 Camora Registration

EQUIFMENTID Camem Canen PUMIE P | Tipe of Camers | LenaDiracticry
Wi
Asthenticaten |
Inchicked |
Crearvieyy,  ANPH,
TMES,  Wisenal
Command Gants. |

Eystam Registration and Camers Reglstration on Daks Laks should be completnd befors tha Go-Lim of the
Project and Signeoff.

3 Equipmaet Systarm Unfims {100% System Generated)

Date. UpineMinges | Diwniime Mk
Charden,  ANPR,
THMCE,  icmol
Cammand Corfie

For Equipments with more than one Cavers (VIDES), downtime of oven sighe comars wil ba coneidénad cwniime o
1ha ouigeiny % & whole.

4 Aumad Incident Log Repar (#amy Syslen Generalad)
To uisass the: healthy tanctioning of keyincidant managament actites.

Type of Inckiem | Geloction Bouce  of | Twedlvence | NumberPial | Ackn Teken
| Defeiima Ingidant | Al
Rasad L WIDES, TMCS | ideriTied RFY Dispalrh,
Bactinn _ o fwaugh ATCE aChalaan, Mang
Manuslly =i,
Delecled by
Crowd Teadm or
s B L

§  Vaahan inlegration end Challan Repot

incidssl [0 [ inciden Oeleims o | Aulomaticiierusi | Chalaan Mumber Finwe
Typa Incidant Forwanied afdehide

&  Emesgendy Cal Repod
Humber of gk rEogived Dom F053 or Local Enforement Agencies snd Acon Taken,

Catetime Gall  Sowce | Type af | Time of Dispaick | Tme of Reaching | Time fat
ﬂﬂﬂ.Lﬁdﬂn:l i eathend o 'Vabicha of Wohecds Reealutian
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