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

NOTICE INVITING RFP

RFP No. IHMCL/ATMS/2023/03 Dated: 14/02/2024

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
Operations & Maintenance of Advanced Traffic Management System (ATMS) on Delhi to Agra Section of
NH-19 in the state of Delhi, Haryana and Uttar Pradesh 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 five years of O&M period and six months of project
implementation and trial run period.

The prospective bidder 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.

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

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

State &|ICB Name of Tender EMD Construction [Operation &
INH No. [No. 'Work Application Period Maintenance
Fee Period
IHMCL/ |Design, Supply,INR 25,000/{INR 1.00 Cr |6 Months 60 Months of
Delhi, |ATMS/20|Installation, Testing,(Rupees O&M  Period
Haryana [23/03 Commissioning andTwenty Five after
and Uttar Operation & Maintenance/Thousand Construction
Pradesh of  Advanced  TrafficOn (Design, Supply,
(NH-19) Management System on Installation,
Delhi to Agra Section of Testing &
INH-19 on EPC mode Commissioning)
Period.

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 14.02.2024 to
13.03.2024. Bidder must submit online its financial bid and Technical Bid at https://etenders.gov.in on or
before 13.03.2024 up to 15:00 Hrs. IST. Bids received online shall be opened on 14.03.2024 at 15:30 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 - [HMCL,

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

e-mail: tenders@ihmcl.com

RFP for Design, Supply, Installation, Testing, Commissioning and Operation & Maintenance of Advanced Traffic Management System on
Delhi to Agra Section of NH-19 as one Combined Loop on EPC mode
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Disclaimer

The information contained in this RFP document (the “RFP document”) or subsequently provided to Bidder(s), whether
verbally 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.

ITHMCL 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, regardless
of the conduct or outcome of the bidding process.

RFP for Design, Supply, Installation, Testing, Commissioning and Operation & Maintenance of Advanced Traffic Management System on
Delhi to Agra Section of NH-19 as one Combined Loop on EPC mode
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Document Composition

This RFP Documents comprises for following parts.

Part-I Instructions to Bidders
Part-11 Formats for Bid Submission

Part-111 Draft Format of Contract Agreement

RFP for Design, Supply, Installation, Testing, Commissioning and Operation & Maintenance of Advanced Traffic Management System on

Delhi to Agra Section of NH-19 as one Combined Loop on EPC mode
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PART-I INSTRUCTIONS TO BIDDERS
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1. INTRODUCTION

1.1.

Background

1.1.1. 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 Operations & Maintenance of Advanced Traffic
Management System (ATMS) on Delhi to Agra Section of NH-19 in the state of Delhi,
Haryana and Uttar Pradesh on EPC mode.

The Project shall include implementation of a comprehensive ATMS and its Operation and
maintenance on Delhi to Agra Section of NH-19. The construction period of the Project is 6
months and O&M Period of 5 years.

Brief particulars of the Project are as follows:

State [NH ICB Name of Construction |Operation &
No. No. 'Work Period Maintenance
period

Delhi, [NH-19 |IHMCL/Design, Supply, Installation,6 Months 60  Months  (After
Haryana ATMS/ [Testing, = Commissioning, successful
and Uttar] 2023/03 jand Operations & completion/commission
Pradesh Maintenance of Advanced ing of the ATMS-

Traffic Management System System)

(ATMS) on Delhi to Agra

Section of NH-19

RFP for Design, Supply, Installation, Testing, Commissioning and Operation & Maintenance of Advanced Traffic Management System
Delhi to Agra Section of NH-19 as one Combined Loop on EPC mode

1.1.2. The selected Bidder (the “ATMS — Contractor”) shall be responsible for Design,
Supply, Installation, Testing, Commissioning, and Operation & Maintenance of the
Advanced Traffic Management System (ATMS) on Delhi to Agra Section of NH-19 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 and Maintenance of Advanced Traffic Management System
(ATMS) on Delhi to Agra Section of NH-19 on EPC mode and duration of Operations &
Maintenance of the ATMS Project, which shall be 5 (Five) years (After 6 months of
implementation period).

1.1.3. Deleted

1.1.4. 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.

1.1.5. 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
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on or before the BID due date specified in Clause 2 for submission of BIDs (the “BID Due

Date”).

1.1.6. (a) 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.

(b) No physical document shall be accepted unless and until the same is specifically stated in
the RFP or it is a legal requirement.

2. SCHEDULE OF IMPORTANT EVENTS / ACTIVITIES

Sl. No. EVENT(S) DATE
(Unless otherwise notified separately)

1. Invitation of RFP (NIT) 14/02/2024
2. Last date of receiving queries 22/02/2024 till 05:00 pm
3. Pre-Bid meeting at specified 27/02/2024 at 11:00 am

venue
4. Last date/ time for online | Before 15:00 Hrs. 13/03/2024

submission of bids (i.e. Bid due

date)
4, Opening of Technical bids 15:30 Hrs. 14/03/2024
5. Opening of Financial bids To be intimated to shortlisted/ pre-qualified

bidders separately

RFP for Design, Supply, Installation, Testing, Commissioning and Operation & Maintenance of Advanced Traffic Management System

Delhi to Agra Section of NH-19 as one Combined Loop on EPC mode
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3. GENERAL TERMS OF BIDDING

3.1. Tender Fee
(a) Bidder should pay Tender Application Fee (non-refundable) INR 25,000/- (Rupees
Twenty Five Thousand only) through online mode. The Bidder shall also upload the
online payment receipt.

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

3.2. BID SECURITY
3.2.1. The bidder shall furnish as part of its Bid, a Bid Security amounting to Rs 1,00,00,000/-
(Rs One Crore 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

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.

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

3.2.3. The Bid Security of the unsuccessful bidders will be returned as promptly as possible
after the expiration of the period of bid validity / Award of Work.

3.2.4. The Bid Security of the selected bidder shall be retained till it has provided a
Performance Security under the Contract Agreement

3.2.5. 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 GOI

RFP for Design, Supply, Installation, Testing, Commissioning and Operation & Maintenance of Advanced Traffic Management Systepgge 10 of 107
Delhi to Agra Section of NH-19 as one Combined Loop on EPC mode
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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. This should be part of physical document
submission and shall be applicable wherever mentioned in the RFP.

No exemption is allowed in case the bidder is participating in the bid as
JV/Consortium.

3.3. INVOCATION OF BID SECURITY:
3.3.1. 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
c. Ifthe bidder tries to influence the evaluation process; or
d. If a Bidder having been notified Successful Bidder by IHMCL with the issuance
of Letter of Award (LOA) during the bid validity period:
i. Fails or refuses to furnish the Performance Security, in accordance with the
conditions of RFP; or
ii. Fails or refuses to execute/sign the Contract within the stipulated time frame.

3.3.2. 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.

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

3.3.4. 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.

3.3.5. 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 5 (five) years, 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.

RFP for Design, Supply, Installation, Testing, Commissioning and Operation & Maintenance of Advanced Traffic Management Systepgge 11 of 107
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4. ELIGIBILITY AND PRE-QUALIFICATION CRITERIA

4.1.Pre-Qualificatio

n Criteria

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

S1#

Eligibility Conditions/Conditions

Supporting Document to be
provided

PQ 1 - Legal
Entity

(1) The Sole Bidder or the Lead Member, in case of
a JV/consortium, must be a business entity
incorporated in India under the Companies Act,
1956/2013 or the Limited Liability Partnerships
Act, 2008.

In case of a consortium/JV, the other Member of
the consortium should be incorporated as per (i)
above or equivalent law(s) in the country of
jurisdiction of the entity subject to the following
conditions:

a) maximum number of members in the

JV/Consortium shall be Two,

b) members of the JV/Consortium shall sign
an MoU and nominate one member as the
lead member (the “Lead Member”), who
shall be responsible for all interactions
with IHMCL. The nomination shall be
supported by a Power of Attorney signed
by all the members of the Consortium
throughout the Contract Period.

¢) all members in the JV/Consortium shall
be jointly and severally liable;

d) no bidder applying individually or as a
member of a JV/Consortium, as the case
may be, can be member of another
Consortium.

e) Proposal/Bid should contain the
information required for each member of
the JV/Consortium,;

f) Proposal/Bid should include a brief
description  of the roles and
responsibilities of individual members,
particularly with reference to financial,
technical and O&M obligations;

(ii)) The Sole Bidder / all members in case of a
JV/consortium should be registered with GST in
India. In case any JV/consortium member is a
foreign entity, the Bidder can give an
undertaking along with the Proposal that in case

For sole bidder or all
member of the Consortium

i. Copy of Certificate of

Incorporation /
Registration under
Companies Act,

1956/2013 or any
equivalent foreign act,
or Partnership deed, as
applicable.

ii. Power of Attorney for
Lead Member of
JV/Consortium as per
the format enclosed at
T-4. Power of
Attorney/Letter of
Authorization as per T-
3.

iii. JV/Consortium
Agreement as per
format T-5

iv. GST Registration
Certificate (in case of
foreign entity, an
undertaking on GST
registration, as
applicable)

RFP for Design, Supply, Installation, Testing, Commissioning and Operation & Maintenance of Advanced Traffic Management Systeiggge 12 of 107
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S1#

Eligibility Conditions/Conditions

Supporting Document to be
provided

of award, the foreign consortium member will
register with the GST Authority within 30 days
of LoA.

PQ 2 - Annual
Turnover

The Bidder shall have a Minimum Average Annual Turn
Over (updated to the price level of the year based on
factors indicated in table below) of Rs 50 Crore for the
last 3(three) financial years.

Year Year-1 Year-2 |Year-3
Updation 1.00 1.05 1.10
Factor

In case of a Joint Venture/Consortium, the Lead Member
shall meet atleast 70% requirement of Minimum
Average Annual Turnover and the other Member shall
meet atleast 20% requirement of Minimum Average
Annual Turnover. For avoidance of doubt it is further
clarified that the Joint Venture must collectively and
individually satisfy the above qualification criteria i.e.
JV shall cumulatively/collectively fulfill the 100%
requirement

i. Certificate from
the

Auditor
specifying
annual

Statutory
clearly
the
turnover
for the specified
years in T-8

And

ii. Audited
Certified copies
of Balance Sheet
and Profit/Loss
Account of last 3

and

consecutive
Financial
last three

Years

(03)
consecutive
financial years,
ie. 2020-21,

2021-22,2022-23

PQ 3 - Net worth

The Sole Bidder or all members of the
JV/Consortium, in case of a Consortium must have
positive Net worth in Indian Rupees as on 31 March,
2023.

For the purpose of this RFP, net worth (the “Net
Worth”) shall mean the aggregate value of the paid-up
share capital and all reserves 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.

i. Certificate from
the Statutory
Auditor  clearly
specifying the net
worth of the firm
as on 31 March

2023 as per T-8

PQ - 4 Relevant
Field of Business

The Sole Bidder, or all members of the
JV/Consortium in the case of a Consortium, should be
operating in the field of Software development/ IT
Solutions/ IT services/ATMS/ ITS/ OEM of
Electronic Equipment for at least five (5) years as on

For Sole Bidder or the Lead

Bidder, in case of
Consortium:
Undertaking in the Bid

Covering as per format T-2 by
the Sole Bidder/Lead Member,

RFP for Design, Supply, Installation, Testing, Commissioning and Operation & Maintenance of Advanced Traffic Management Syste.
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S1#

Eligibility Conditions/Conditions

Supporting Document to be
provided

bid due date. Information regarding the same should
be provided along with documentary evidence.

in case of a JV/Consortium
with supporting evidence of all
members in  case of
JV/Consortium.

(Copy of relevant and valid
Completion Certificate and
LOA/Contract awarded in last
five years).

PQ 5 - Relevant
Experience on
ATMS/
Intelligent
Transportation
System (ITS)

The Sole Bidder or any Member(s) of the
Consortium individually or combined (in case of
Consortium) should have implemented, and
successfully commissioned qualifying components of
ITS/ATMS Project in

Minimum 100 Kms (cumulative) of Highway /
Expressway

OR
Minimum 3 Smart City

in India or abroad for Central/State Government
departments/entities including PSUs/Autonomous
Bodies as a main Contractor or as a System Integrator
of main Contractor within last 05 years prior as on the
Bid due date.

Note: The project/s shall be Complete, or in
Operation. Completion Certificate / Current
Performance Certificate signed by the Authorized
Signatory of the Client should be submitted in the
technical bid.

Qualifying Components of ITS/ATMS Projects:
For the purpose of evaluation a qualifying project
shall be defined as under -

a) A qualifying Project should inter-alia
mandatorily include a dedicated Command
Control center with integrated centralized
integrated software, Video wall, workstations,
contact centre /helpdesk and integrated with at

least any 2 (TWO) of the following sub-systems/

For Sole Bidder or any
Member(s) in case of a
Consortium

a) Work order(s)/ Contract
Agreement(s)  clearly
highlighting the relevant
scope of work, and
contract value, year of
execution.

AND

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

OR,

Self-certificate from the
bidder signed by
authorized signatory for
this bid holding written
special power of attorney
on stamp paper along
with the official contact
details of the competent
authority of the client.

AND
components:

c) A self certified details

i.  Traffic Monitoring Camera System (TMCS) / of the proprietary
Traftic Surveillance System ATMS Integrated

ii.  Vehicle Speed Detection System (VSDS) — b 'as ) per
Radar/ANPR Camera based solution lfg)nnat provided in T-

RFP for Design, Supply, Installation, Testing, Commissioning and Operation & Maintenance of Advanced Traffic Management Systeiggge 14 of 107
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S1 # Eligibility Conditions/Conditions Supporting Document to be
provided
iii.  Video Incident Detection System (VIDS)/ | IHMCL reserves the right to
Video Incident Detection and Enforcement | contact the afore-mentioned
System (VIDES) competent authority.
iv.  Incident  Enforcement System  with
integration with VAHAN/NIC for e-challan | Note: If Bidder has worked as
AND a System Integrator of Main
Contractor of Government/
b) The bidder should own their proprietary ATMS |PSU/  Autonomous . Body,
integrated software having integration with the THMCL reserves right  to
. .| demand additional documents
requlréd sPlbsystems and that shc.)uld be in like DS Certificate,
operation since last one year from bid due date. | .qrtification of main client etc
All IPR, source code etc. of the ATMS software
should be 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.
Note- Experience of Civil Contractors who have
executed the ITS/ATMS Works through System
Integrators shall NOT be considered.
PQ - 6 | The Sole Bidder or Any Member, in case of a | For Sole Bidder or the Lead
Certification Consortium, should have a valid certificate (or | Bidder, in  case  of
equivalent certificate in the country of origin) of any | Consortium:
TWO of the following 3 Months prior to Bid Due
Date: Valid copy of relevant
certificate
a) CMMi Level 3 or above
b) ISO 20000 for IT Service Management
c) ISO 27001:2013 for Information Security
Management System
PQ -7 - | A Bidder blacklisted/ declared ineligible by Ministry | Self-declaration to this effect
Undertaking of | of Road Transport & Highways, Government of India | shall be submitted as part of
Blacklisting or its executing agencies like IHMCL, NHIDCL etc. | the Bid as per format T-1

or any other Ministry / PSU / State / Central
Government its Enforcement

or Department/

agencies/ Autonomous Body etc. shall be ineligible to
apply for participating in this RFP.

RFP for Design, Supply, Installation, Testing, Commissioning and Operation & Maintenance of Advanced Traffic Management Syste.
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S1 # Eligibility Conditions/Conditions Supporting Document to be
provided
PQ 8 - | ABidder having had any NCLT/Court proceedings for | Self-declaration to this effect

Undertaking of | Insolvency, bankruptcy, or determined non- | shall be submitted as part of
Insolvency,

bankruptcy

performing, or having been terminated on any project | the Bid as per Format T-1
within last Five 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. will not be eligible to participate in this RFP.

4.2.Eligible Goods and Services, and Original Equipment Manufacturer (OEM) Criteria

(Undertaking as per format in T-7):

1)

2)

3)

4)

5)

6)

RFP for Design, Supply, Installation, Testing, Commissioning and Operation & Maintenance of Advanced Traffic Management Syste.
Delhi to Agra Section of NH-19 as one Combined Loop on EPC mode

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-II) dated 04.06.2020
(revised “Public Procurement (Preference to Make in India) Order 2017”) having direct presence in
India and own service and support 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).

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.

The Bidder shall NOT propose more than FOUR make/model, for each of the component/equipment.
Make model shall be specific and any equivalent is not allowed. Providing more than Four make / model
in the technical proposal (T-9) shall make the bid liable to be rejected. All goods quoted by the Bidder
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must be associated with item code and names and with printed literature describing configuration and
functionality.

7) 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.

8) 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.

9) 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.

10) Each of the proposed OEMs should either have existing capability and infrastructure to provide
24x7x365 technical support in India.

11) Adequate supporting documents pertaining to the above points, along with a summary compliance
table, should be submitted in the technical proposal by the Bidder.

4.3.Conflict of Interest:

43.1. 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.

432. IHMCL requires that the selected bidder provides 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.

433. A Bidder shall be deemed to have a Conflict of Interest affecting the bidding process, if:

433.1. A constituent! of Bidder is also a constituent of another Bidder; or

433.2.  Such Bidder, its member or its associate receives or has received any direct or indirect
subsidy or grant from any other Bidder, its member or its associate; or

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

433.4. Such Bidder, its member or its associates has a relationship with another Bidder, its
member or its associates, directly or through common third parties, that puts them in a
position to have access to each other’s information about the bids, or ifthey actually share
or access each other’s information regarding the bids or to influence the bid of either or
each of the other Bidder; or
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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. Theduties 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

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

RFP for Design, Supply, Installation, Testing, Commissioning and Operation & Maintenance of Advanced Traffic Management Syste.
Delhi to Agra Section of NH-19 as one Combined Loop on EPC mode

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, its member or Associate (or any constituent thereof) and any other Bidder, its
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, its 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 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.
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43.7. 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.

1 For the purpose of this clause the word “constituent” shall include Promoter, Director, Shareholder, Partner,
Agent, representative etc.
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5. 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 toany
request for clarification which is received before the pre-Bid meeting.

5.1. PRE-BID MEETING

5.1.1.  The Bidder or his authorized representative is invited to attend a pre-Bid meeting which will
take place at IHMCL, G - 5 & 6, Sector-10, Dwarka, New Delhi-110075 as mentioned in the
Schedule of Events.

5.12. The Bidders who are interested in attaining the pre-bid meeting should confirm [HMCL about
the participation one day prior to the schedule. The confirmation can be sent to
tenders@ihmcl.com

5.1.3.  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 III. The Bidder is requested to submit any questions / queries in writing or
by email in editable format to tenders@ihmcl.com so as toreach IHMCL well before the
scheduled meeting.

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

5.1.5.  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.
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6. ACCESSING BID DOCUMENTS, PREPARATION AND SUBMISSION OF BID
1. Detailed RFP document can be viewed / downloaded from IHMCL e-tender portal.
2. 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 RFPas
Schedule of the Tender”.

6.1. PREPARATION & SUBMISSION OF BIDS:

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

(i1) 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.

(i)  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.

6.2. 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
validity period. Under exceptional circumstances, prior to expiry ofthe 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 bidswithout invocation of thier 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. Physicalsubmission of bids is not allowed)
i.  Tender Fee (proof of deposition in given account No)
ii.  Bid Security (Scan copy of Bank Guarantee)

iii. Technical Bid comprising various formats Form T-1 to Form T-13 prescribed in
RFP.

iv.  Stipulated documentary evidence attested by the authorised signatory in support
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of their claim for 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

v. 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.

vi.  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.

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

viii. 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.

ix.  Technical Proposal (as per form T-9)

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,
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 service tax/ GST (as applicable on services) shall be reimbursed by
IHMCL 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
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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, POA for signing the Bid, POA in favor of lead member of JV, if any, JBA for]V,
if any, Integrity Pact, and experience certificates apostle at foreign origin, if any shall only
be After declaration of Bid Evaluation Result by the Authority. Bidders (including
individual or any of its Joint Venture Members) failing to submit the original documents
required as per above shall be unconditionally debarred from bidding in IHMCL projects
fora period of 5 years.

6.4. 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.

6.5. 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
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:

(i)  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.

(i) 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.

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

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

(v) 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

(1) Opening and evaluation of bids will be done through online process.

(i1) The bids will be opened on-line on the due date and time prescribed in the RFP
document in the presence of the bidders who choose to attend. The Authority will
subsequently examine and evaluate the bids in accordance with the provisions set out.

(i)  Prior to evaluation of bids, the Authority shall determine whether each Bid is
responsive to the requirements of this RFP.
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(iv)

6.7.1

‘Financial Bid’ of non-responsive bidders shall not be opened.

To assist in the examination, evaluation, and comparison of Bids, [HMCL 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.

6.7.2.

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

(a)
(b)
(©
(d)
(©)
®

(2
(h)
(i)
0)
6.8.2

6.8.3

6.8.4

The bids shall be opened on-line 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:

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 Tender Fee

Bid is submitted without Bid Security

If the Authorized Signatory holding Power of Attorney (POA) or the person

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 conditions

given in this RFP document

Failure to comply with all the requirements of RFP document by a bidder

If the bid is not submitted in the formats prescribed in the RFP document

If any requisite document/ certificate is not in the prescribed format the same shall not

be 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

A two-stage procedure shall be adopted for evaluation of the bids.
Bid Evaluation - First Stage: 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.

Site Visit and/or Technical Presentation to IHMCL

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:
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(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 Bid Evaluation - Final Stage: In this stage, financial bids of only responsive Bidders shall be
opened.

6.8.6 The Financial Bid Evaluation will be based on the Total Cost quoted by the Bidder in
the Financial Bid.

6.8.7 If there is a discrepancy between words and figures, the amount in words shall
prevail. Ifthe Bidder does not accept the correction of errors, its Bid shall be rejected
and the bid securing declaration will be invoked.

6.8.8 The Financial Bids shall be opened online.
6.8.9 Selection and award criteria:

IHMCL will award the Contract to the bidder whose Bid has been determined to be
responsive and who has offered the lowest price. 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 Lower 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 invite fresh bids.

6.8.10 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 the
respective issuing bank. Upon receipt of verification, the successful bidder shall be
invited to sign the contract with I[HMCL. The format of Contract Agreement is
prescribed in the RFP Document.

6.8.11 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.

6.9 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 consulting firm shall have to submit an Additional Performance
Security (APS) in the form of a Bank Guarantee for 3% 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 internalconsistency of the proposed System.
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6.10 PERFORMANCE SECURITY

6.1

6.1

a)
b)
©)
d)

e)

6.1

6.1

0.1 Upon issue of a Letter of Award (LoA) by IHMCL, the Successful Bidder shall be
required tofurnish an unconditional and irrevocable Performance Security in the form
of a PerformanceBank Guarantee (PBG) in the prescribed format within a period of 15
days. The PBG shall be for an amount of 3% 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 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.

0.2 The PBG from following banks shall only be accepted:
State Bank of India or its subsidiaries.
Any Indian Nationalized Bank.
IDBI or ICICI Bank.
A Foreign Bank (issued by a branch outside India) with a counter guarantee from SBI or
its subsidiaries or any Indian Nationalized Bank.
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.

0.3 Deleted

0.4 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 3% 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.

6.11 MISCELLANEOUS

6.1

6.1

6.1

1.1 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 tostudy 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.

1.2 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.

1.3 THMCL will be at liberty to keep the credentials of the bidders submitted by them at
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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.

6.11.4 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.

6.11.5 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.

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

(1) 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 thereto;

(i) 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 or
other information and/or evidence submitted by or on behalf of any Bidder.

6.11.7 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..

6.11.8 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.

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
Biddersshall, 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:
(i) Atany time, a material misrepresentation is made or uncovered, or
(i1) The Bidder does not provide, within the time specified by IHMCL, the supplemental
information sought by IHMCL for evaluation of the Bid.

Such misrepresentation/ improper response shall lead to the disqualification of the Bidder.
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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.

6.12 Amendment to RFP Documents:

(a) Any modification in the RFP document shall be made by IHMCL separately through issue
of 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 account
in 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.

6.13 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.

6.14 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 Contractor shall not keep any copy of the data/ video with them without prior permission
of the IHMCL. The Contractor shall not use any data / video for any purposeother 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.

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:

(a) Defines, for the purposes of this provision, the terms set forth below as follows:

(i) “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;

(i1) “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
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IHMCL of the benefits of free and open competition;

(iii) “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;

(iv) “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

(v) “Restrictive Practice” means forming a cartel or arriving at any understanding or
arrangement among Bidders with the objective of restricting or manipulating a full
and fair competition in the bidding process.

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

(c) 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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Sub: Adoption of Integrity Pact (1P for WHAT Projects-reg,

In suppeession of Ob Mo, NHARCMCAPAEMI01-12 dated 1308 2012 and
OM of NHAFCMGUHIEM2011-1Z daed 14082012, it has beell decided
B e o it G Tty Pait du oecasd paojects; The Dntegrity Pact oy
envisages an agreement between the prospective biddes 7 e burers committing the
persons/ollicials of buth fhe partiss, not tu exercise eny corrupl influence on any aspoet
of 1he contract. The IP also envisages ~mpanchment of Independent External Monitors
(IEM). The IEM may review independently and objectively whethes and to what extenl
parties have complied with their obligations under the pact.

2, MILAL is going 1o appoimt 1ENE shonly for imple seetz fon of the 1 in NHAL
MoRT&H vide its letter noo C-1300 % 8/2000Yig dated 18112011 has approved
applicability of adoption of IF in MITAY works as mentianed below,

{i) Civil Works ahove K 100G0 crore
it}  Services suchas consultorey, cngineoring e, abowve Re.5.00 crore

-4 Tn- this connection, all the officers of MHAL are hereby requesied to implemeni
and foliow the coneept of 1P and adopt the same in all luure projects of NHAL as
scrupulously in works included in paral above s per Model Agrecments
{copy enclosedd for cach category. This Model Agreement would be provided
ta the dders ar MIT! Pre-hid /Technical bid stage, whichever applicable, with
instruction to submit the same aficr signing it. Contraclon’ concéssionaire / consuiant
Jbidder Wi-so e reguired  t submit  this  duly signed agreement {signed
by the same signatory competentouihorized to sign the relevant contragt agréement)
along with their Technical BidMender Documents The representative authorized lo
sign conlract agreement, on behull of NHAL would sign the same while signing the
contract so that this may be niade a pan of the contrct docwment and binding for hath
the parities signing the conlract.

4. It is clarifiod that 17 should cover all phases ol the conract, i.e. from the stags
‘of Motics Inviting Tendar {WEL) / pre-bid stage till the conclusion of the contrast, ie,
the final payment or the duration of warranty ¢ puwrasstes £ defect Kability ( concession
period, whichever applicable, The IR would he, invasiably, cited in the NI'T. Further,
informaton relaling o fonder in profress and ander I':r_L:&.r:u:ion woonthd need o be
shared with 181 on sondhly bass,
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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/2023/03 dated XX/XX/2024

This Integrity Pact is made at on this day of 2024

Between

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

(a) 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.

(b) 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 the past has been of biased nature.

2) 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
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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.

(a) 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.

(b) 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.

(d) 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 of
the foreign principle, if any.

(e) 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.

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

(g) 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

(1)

@)
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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.

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
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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.

3) 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”.

4) 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.

5) 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.

(6) 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.

2) 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’sDefault. 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

1 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 (TT) 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.

(2) 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
above.

Article 6 - Equal treatment of all Bidder(s)/  Contractor(s)/

Contractor(s)/ Subcontractor(s)

(1) 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.

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

3) 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/ Contractor 12
months after his Defect Liability 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 of
IHMCL.

Article 9 - Other Provisions
(1 This Pact is subject to Indian Law Place of performance and jurisdiction is the Registered
Office of the Principal i.e. New Delhi.

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

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

4) 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.

(5) 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.

(6) 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 done
mentioned in the presence of following witnesses:

[For & On behalf of the (Principal)] [For & On behalf of the Bidder/ Contractor/
Concessionaire/ Consultant]

(Office Seal)

Place: ...

Date:
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Witness 1:
(Name & Address)

Witness 2:
(Name & Address)
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PART-II FORMAT FOR BID
SUBMISSION
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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.: RFP for Design, Supply, Installation, Testing, Commissioning, and Operation & Maintenance of
Advanced Traffic Management System on Delhi to Agra Section of NH-19 on EPC mode.

Ref: RFP NO..ccvvvveiiinieieiiinecineninncnnn on above subject.
Dear Sir,

1. I/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. I/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.

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

d. 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. I/We declare that:
a. I/wehave 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
India or any other agency as on Bid Due date. I/We also confirm that I/We have not been
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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. I/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.

6. 1I/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.

7. 1/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

8. Inthe event of my / our bid being declared as successful bid, I/we agree to enter into a Contract
Agreement in accordance with the format of the Contract Agreement. [/We agree not to seek
any change in the aforesaid format of the Contract Agreement and agree to abide by the same.

9. I/We certify that:

a. I/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
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documents accompanying my/our bid are true copies of their respective originals. [/'We
shall be liable for disqualification or termination of contract at any stage, if any
information/ declaration is found to be incorrect or false. /'We will intimate IHMCL
promptly in case of any change in the information submitted as part of this technical bid.

I/'We offer the cost of the RFP document and bid Security in accordance with the RFP

document as per the details furnished below:

No.

Reference

Date

IAmount
(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.
11. I am the Director / Authorized Signatory of the aforesaid company / firm and I am authorized
to sign this bid on behalf of the firm / company. | am submitting 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 remain, Yours sincerely,
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Form T-2: Brief Information about the Bidder(s)

(To be prepared on letterhead of the Bidder, scanned & uploaded on E-tender portal)
Sub.: RFP for Intelligent Transportation System (ITS) for Delhi to Agra Section of NH-19

Ref: REFP INO. eiiiiiiiiiiiiiiiiiiniiiniiiniotaiocntosassensonnns on above subject.
1)
a) Name of Bidder:

b) Year of establishment:

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

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

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

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

(a) Complete postal address:
(b) Fixed telephone number
(c) Mobile telephone number
(d) E-mail address

3) 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:

5. I/'We undertake that we are firm operating in the field of Software Solutions development for ATMS/ ITMS
services for at least five (5) years as on bid due date (Supporting Documents enclosed).

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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Form T-3: Power of Attorney
(on non-judicial Stamp Paper of appropriate denomination)

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

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

Of cieieeeeececieeeeeee e v e o Gnd presently reSiding Qf...........c..cccveeveeveceeeeneeennennnn. , 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 “Design, Supply Installation, Testing, Commissioning, and Operations & Maintenance of
Comprehensive System for Intelligent Transportation System (ITS) for Delhi to Agra Section of NH-19”
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 [HMCL 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, .................. THE ABOVE NAMED PRINCIPAL HAVE EXECUTED THIS
POWER OF ATTORNEY ON THIS .................. DAY OF ...ccccvvinene. , 2024

(Signature, name, designation and address)
Witnesses:
I.

2.

Notarised

Accepted

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

Notes:

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

Whereas the Indian Highways Management Company Limited (“Authority”) has invited bids from interested
parties for Design, Supply, Installation, Testing, Commissioning and Operation & Maintenance of Advanced Traffic
Management System on Delhi to Agra Section of NH-19 on EPC mode ”(*“the Project”).

Whereas, .......ccooiiiiiiny 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
Memberwith 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. oo, having our registered office at ...................... C,M/S. i , having our
registered office at ................... , and M/s. ...l , 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.......

(Signature, Name & Title)
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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.
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Form T-5: Joint Bidding Agreement for JV/ Consortium
(To be executed on Stamp paper of appropriate value)

THIS JOINT BIDDING AGREEMENT is entered into on this the ............ day of........ 20...
AMONGST
| P S 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

2. 4 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,

(A) 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 “RFP for
Design, Supply, Installation, Testing, Commissioning, and Operation & Maintenance of Advanced
Traffic Management System on Delhi to Agra Section of NH-19 on EPC mode.” (the “Project”).

(B) 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

(C) 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.

2. Consortium

2.1  The Parties do hereby irrevocably constitute a JV/ consortium (the “JV/ 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.
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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:

(a) 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;

(b) 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
Each Party represents to the other Parties as of the date of this Agreement that:

(a) 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;

(b)  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:

(1) require any consent or approval not already obtained;

(il)  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;,

RFP for Design, Supply, Installation, Testing, Commissioning and Operation & Maintenance of Advanced Traffic Management System on
Delhi to Agra Section of NH-19 as one Combined Loop on EPC mode Page 46 of 107



#&!& Indian Highways Management Company Limited

(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;

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

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

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

(Signature)
(Name)
(Designation)
(Address)
In the presence of:
1.
2.
Notes:

1 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 Power of
Attorney should be executed on a non-judicial stamp paper of appropriate denomination and should be
duly notarised by a notary public.

2. Each 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 Member.
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Form T-6: Format of submission of Work Experience / Technical Strength of Bidder

Sub.:  RFP for Design, Supply, Installation, Testing, Commissioning, and Operation & Maintenance of Advanced Traffic
Management System (ATMS) on Delhi to Agra Section of NH-19 on EPC mode.

Ref: REFP NO. eeiieiiiiiiiiiiiiietenenrecensecennees

. on above subject.

Client Details
Client Name: .......cooiiiiiiiiii i,
AdAress: ...oovvii

Name of Contact Person: ..........................
Contact NO. ..ot
Contact E-mail ID. ......ooooiiiiiiiiii,

(official e-mail ID)

Name of Work / Project*

Location:

Approximate Value of Work / Project (INR)

Start Date

Completion Date

mandate)

Present Status

Length of Project
where ATMS solution
is implemented (in

Km)

Application Users
Name of Persons
Deployed (Key

Persons only)

Present Status of Project (as per the Bidders

Detailed features of Project Executed:

Designation/ Title of the Authorized Signatory

Dated: ..... /12024

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
ii) 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.

4 Please furnish duly filled Form T-6 in support of each relevant project experience claimed
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Form T-7 Undertaking for OEM

Subject: RFP for Design, Supply, Installation, Testing, Commissioning, and Operation & Maintenance of Advanced
Traffic Management System (ATMS) on Delhi to Agra Section of NH-19 on EPC mode

Ref: RFPNO. ..o on above subject.
I/we undertake the following:

1) That the OEM(s) is having direct presence in India since last three years as on Bid due date and own service and
support offices to ensure smooth after sales service support on site.

2) 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:

3) “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).

4) 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.

5) 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

6) 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.

7) That the Bidder shall NOT propose more than four make/model, for each of the component. Make model shall be
specific and any equivalent is not allowed. Providing more than four make / model in the technical proposal (T-9) shall
make the bid liable to be rejected

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

9) That each of the proposed OEM(s) has existing capability and infrastructure to provide 24x7x365 technical support in
India.

10) 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.

11) (Signature of the Power of Attorney Holder)
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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)

Indian Highways Management Company Limited

Sub.:  RFP for Design, Supply, Installation, Testing, Commissioning, and Operation & Maintenance of Advanced Traffic Management
System (ATMS) on Delhi to Agra Section of NH-19 on EPC mode.
Ref: RFPNO. cceiveiiiiiiiiiiiiiiiiiiiiiiciiiieaeee on above subject.

Dated: ..... /...../2024
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 31.03.2023 are as under:

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

Business
Amount in Rs.
Financial Year Amount infigures Updation factor | Updated Amount in
(B) figures
FY 2020-21 Al 1.10 B1=A1*1.10
FY 2021-22 A2 1.05 B2=A2%1.05
FY 2022-23 A3 1.00 B3=A3*1.00
Average of 3 years =(B1+B2+B3)/3
B) Net Worth Amount in Rs.
Ason Amount in Amount in words
figures
31.03.2023

The break-up of above mentioned Net worth is mentioned below:

S. Particulars Amount as on
No. 31.03.2023

(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 XXX
6. Less: miscellaneous expenditure not written off XXX
NET WORTH (1+2+3-4-5-6-7) XXX

Note: The reserves created out of revaluation of assets, write back of depreciation and amalgamation have been
excludedin the aforesaid calculation.
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(Signature of Statutory Auditor)Name:
Seal:

Place: .........

For (Name of Accounting Firm)

Name of Partner/Proprietor

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

Sub.:  RFP for Design, Supply, Installation, Testing, Commissioning, and Operation & Maintenance of Advanced Traffic
Management System (ATMS) on Delhi to Agra Section of NH-19 on EPC mode.

Ref: RFP NO. cccoviiviiiiiiiiiiiiiiiiiiiiiiiiieanes 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.

iL. 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: ..... /...../2024
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 Software
architecture & components

iii. = Methodology of implementation:
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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)*:

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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Form T-10 PROFORMA FOR SUBMITTING WRITTEN QUERIES

(To be submitted in doc/editable format only at the given email address’)

Sub.: RFP for Design, Supply, Installation, Testing, Commissioning, and Operation & Maintenance of
Advanced Traffic Management System (ATMS) on Delhi to Agra Section of NH-19 on EPC mode.

Ref:  RFPNO. ccccviiiiiiiiiiiiiiiiiiiiiiiiiiiniiianen on above subject.

Dated: ..... /.....72024

Name of Company:

Name of Person

Contact No.

Email 1d:

Sr. | Pageno.of | Clause
No. RFP

RFP Statement

Query

Remarks
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Form T-11 Bank Guarantee for Bid Security
(Refer Clauses 1.2 of General Terms of Bidding in Section -I of RFP)

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 Design, Supply,
Installation, Testing, Commissioning and Operation & Maintenance of Advanced Traffic
Management System on Delhi to Agra Section of NH-19 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 3.2 read with Clause 3.3 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.

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

3. 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. *** ** (Rupees *** ** only).

4. 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 (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.
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#&!& Indian Highways Management Company Limited

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.

10. 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.

11. We, the Bank, further undertake not to revoke this Guarantee during its currency except with

the previous express consent of the Authority in writing.

12. The Bank declares that it has power to issue this Guarantee and discharge the obligations
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Guarantee for and on behalf of the Bank.

13. 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)].

14. 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.

15. 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/IHMCL/NHIDCL/State PWD/BROY], details of which is as under:

S.No. Particulars Details
1. Name of Beneficiary Indian Highways Management Company]|
Limited
2. Name of Bank Canara Bank
3. Account No. 8598201005819
4. IFSC CNRB0008598
Signed and Delivered by ..........cccovevirierereeenennn. Bank
By the hand of Mr. /Ms...........oooiiinenie LS and authorised official.

(Signature of the Authorised Signatory)
(Official-Seal
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(See Clauses 6.1 and 6.5 of Instruction to Bidders)

Form T-12 Format of Bank Guarantee

Performance Security/Additional Performance Security]

The COO IHMCL,

Indian Highways Management Company Limited

New Delhi

WHEREAS:

A) [name and address of contractor] (hereinafter called the

B

©

“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 “Design, Supply, Installation, Testing, Commissioning and Operation
& Maintenance of Advanced Traffic Management System on Delhi to Agra Section of NH-19 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 Periodand Maintenance Period} (as defined in the Agreement) in a sum of
Rs.....cr. (Rupees ................ crore) (the “Guarantee Amount”).

We, oo through our branch at ...................... (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 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
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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 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

$ 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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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.

13. 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. No. | Particulars Details
1. Name of Beneficiary Indian Highways Management Company
Limited
2. Name of Bank Canara Bank
3. Account No. 8598201005819
4. IFSC Code CNRBO0008598
Signed and sealed this .......... dayof........... ,20...... at........... SIGNED,
SEALED AND DELIVERED
For and on behalf of the Bank by: (Signature)
(Name)
(Designation)
(Code Number)
(Address)
NOTES:
(1) The bank guarantee should contain the name, designation and code number of the officer(s) signing

the guarantee.

(ii) 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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Form T-13 - UNDERTAKING OF PROPRIETARY ATMS SOFTWARE

(This letter should be on the letterhead of Bidder duly
signed by an authorized signatory)

Date:

G-5&6 Sector 10 Dwarka,
New Delhi - 110075

Sub: RFP for Design, Supply, Installation, Testing, Commissioning, and Operation & Maintenance of Advanced
Traffic Management System on Delhi to Agra Section of NH-19 on EPC mode.

Ref: RFP Reference <................... > on above subject.
Sir,
I/We undertake that we have our own proprietary ATMS integrated software which can be integrated with
the subsystems as specified in the RFP and the same is in operation since last one year from bid due date.
I/We further undertake that all IPR, source code etc. of the ATMS software are owned by the Sole Bidder
/ either member of Consortium for which Documentary evidence is submitted along with this Undertaking,
confirming the ownership and the operational period of more than one year at Annexure -1 of this Undertaking.
For operational period confirmation, a certificate from authorized signatory of client <THMCL or any other

Govt. Authority> is also submitted at Annexure -2 of this Undertaking with a brief write-up on deployed ATMS
application with screenshots of module like TMCS, VIDS, VSDS, VMS, etc.

Yours faithfully,

Authorized Signatory Signature: ....................

Annexure -1 — Supporting Documents for ownership and the operational period of more than one year.

Annexure- 2 -Certificate from authorized signatory of client <THMCL or any other Govt. Authority> along with a
brief write-up on deployed ATMS application with screenshots of module like TMCS, VIDS, VSDS, VMS, etc.
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Form T-14 - Bid Securing Declaration Form

(To be submitted by Bidder on the Letter head)

Date: RFP Ref.

To,
COO,
IHMCL

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 I 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
1. 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.
c) I/We understand this Bid Securing Declaration shall cease to be valid if I 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
il. thirty days after the expiration of the validity of my/our Bid.
Signed: (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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Form T-15 - Undertaking for Compliance

Subject: <RFP Name> - Undertaking for Compliance

Name of the Bidder: ........coviiiiiiiiiiirieenieennens

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

1. CCTV PTZ (TMCS) Cameras

2. Video Camera (Overview and Sideview)

3. 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: ........................

Name of Person Holding Power of Attorney: ........................
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Form F-1: Format for Financial Bid Submission

(For sample only, actual Format to be downloaded from e-tender portal for on-line submission

Only cells having yellow color to be filled by bidder, Bidders
need to fill ONLY the yellow cells

Name of RFP

Name of Bidder

Bid Invitation Date

Form F-1: Format for Financial Bid Submission
Dear Sir,

I/We, the undersigned having examined the above referred RFP including addendums thereof and, hereby
offer to submit our bid to undertake the subject assignment with total bid value as per milestone and break-
up furnished below.

Form F-1: Format for Financial Bid Submission

Work Description Quoted Price (=Grand Total of Form F-2)
(in Rupees)

Design, Supply, Installation, Testing,
Commissioning, and Operation &
Maintenance of Advanced Traffic

Management System on Delhi to Agra 0.00

Section of NH-19 on EPC mode in the

State of Delhi, Haryana and Uttar Pradesh

1. I/We do hereby confirm that my/ our bid price includes all statutory taxes/ levies but excluding service tax/

GST (as applicable). I/ We also declare that any tax, surcharge on tax and / or any other levies, if altered in future
and payable under the law, the same shall be borne by me/ us.

2. The Bidder is also required to furnish the detailed break up of Items considered in ATMS Works with
Quantity and Rates of the equipment/work to arrive at the above quoted Lump Sum cost in the Form F-2

3. Financial Bids will be summarily rejected and will not be considered in evaluation if it is submitted without
submitting duly filled Form F-2

4. This bid is valid for a period of 120 calendar days from the bid due date. However, IHMCL reserves the
right to increase the validity period before the expiry of the validity period of 120 days.

5. I/ We, understand that the
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(a) applicable service tax/ GST (as applicable on services) shall be reimbursed by NHAI separately on
production of proof of payment and CA certificate; and
(b) TDS will be deducted against payments as per Applicable Law.

RFP for Design, Supply, Installation, Testing, Commissioning and Operation & Maintenance of Advanced Traffic Managemenpgﬁ%mézg of 107
Delhi to Agra Section of NH-19 as one Combined Loop on EPC mode



#&!& Indian Highways Management Company Limited

Only cells having yellow color to be filled by bidder, Bidders need to fill ONLY the yellow

cells
Form F-2 - Cost Breakup
S| Unit Rate | Total
Nc; Item Description Unit | Quantity | (Rs.) (ex. | Amount
) GST) (Rs.)
A | TMCS
1 PTZ Camera Nos )
2 Pole with cabinet for UPS & network equipment | Nos )
3 LPU with all network equipment Nos )
4 | Video Analytics for TMCS Module LS )
5 Civil & Mechanical Works LS 1 )
Any other item TO BE SPECIFIED here for
6 completing the TMCS mentioned in Schedule B as
per standard and specification mentioned in -
Schedule C (Leave blank if nill)
B VIDES
1 Overview Camera (including nightvision) Nos )
2 Side view camera (s) for ATCC Nos )
3 ANPR Camera with IR Flasher Nos )
4 LPU with all network equipment Nos )
5 Gantry with cabinet for UPS & network equipment Nos )
6 Video Analytics for VIDES Module LS )
7 Blinkers (Warning flashing light integrated with Nos
VIDES) -
8 Civil & Mechanical Works LS 1 )
Radar (Leave empty if visual speed detection being
9 . Nos
used) -
Any other item TO BE SPECIFIED here for
1 completing the VIDES mentioned in Schedule B as
0 o . .
per standard and specification mentioned in -
Schedule C (Leave blank if nill)
C VASD
1 Radar Nos )
RFP for Design, Supply, Installation, Testing, Commissioning and Operation & Maintenance of Advanced Traffic Managemeni)%éténw of 107

Delhi to Agra Section of NH-19 as one Combined Loop on EPC mode




iH‘n.!& Indian Highways Management Company Limited

Display

Nos

Gantry with cabinet for UPS & network equipment

Nos

LPU with Networking equipment

Civil & Mechanical Works

LS

Any other item TO BE SPECIFIED here for
completing the VASD mentioned in Schedule B as
per standard and specification mentioned in
Schedule C (Leave blank if nill)

VMS

VMS Fixed (M-Type)

Trolley Mounted Portable VMS

Gantry with cabinet for UPS & network
equipment

Networking equipment with interface card and
accessories

Civil & Mechanical Works

LS

Any other item TO BE SPECIFIED here for
completing the VMS mentioned in Schedule B as
per standard and specification mentioned in
Schedule C (Leave blank if nill)

OFC Backbone

OFC connectivity with all necessary hardware.

Civil & Mechanical Works (including trenching,
laying, backfilling, wherever applicable
Manhole, Handhole etc. all complete)

LS

Any other item TO BE SPECIFIED here for
completing the OFC mentioned in Schedule B as
per standard and specification mentioned in
Schedule C (Leave blank if nill)

ATMS Control Centre

Video wall for TMCS

Video Wall for VIDES

Video wall for Tunnel Camera Feed

Desktops including peripherals

Network Colour Printer

RFP for Design, Supply, Installation, Testing, Commissioning and Operation & Maintenance of Advanced Traffic Managemen
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Servers/Cloud and Data Storage including

peripherals (NVR / CAMERA SERVER with
NAS/RAID Backup device) all complete as per -
the Standards & Specifications

ATMS Software including 3 party software,
Map, GIS, GUI, CC, Module Controller, Central
7 | Al, Integration with VAHAN, 1033/CAD, LS 1
Rajmarg app etc all complete as per the
Standards & Specifications

Interior, Civil, Mechanical, Electrical and other
8 allied works including CCTV cameras etc. as LS 1
per Schedule B

Any other item TO BE SPECIFIED here for

completing the ATMS Control Centre mentioned in
Schedule B as per standard and specification -
mentioned in Schedule C (Leave blank if nill)

Power supplies for field equipment and ATMS
G | Control Centre for 24*7 operation including LS 1
renewable source, connections and UPS etc.

H | Installation, Testing & Commissioning LS 1 )
O&M for 60 Months including Spares to
I | cater the SLA requirement, Vehicle, Mon 60 )
Manpower, Electricity, overhead etc
Grand Total _
Note

1 Bidder shall fill up the quantities and rate of the equipment/services/software etc. as mentioned
above to meet the scope of work for the desired functional requirement mentioned in Schedule B
as per standards and specifications mentioned in Schedule -C. Any variation in quantities/missed
out item(s) shall not attract any additional payment/ change of scope.

2 **The Contractor shall mention the Quantities and Rates of Radar if Speed Detection is proposed
through Radar System

w

The line items not applicable in the proposed design of bidder maybe left blank
4 The rates shall include all statutory taxes/ levies but excluding service tax/ GST (as applicable).
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PART-III DRAFT FORM OF CONTRACT
AGREEMENT
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1.1. DRAFT CONTRACT AGREEMENT

NO. oo

This Contract Agreement (hereinafter called the “Contract”) is made on this day of the
month of ,2024.
BETWEEN

Indian Highways Management Company Limited (IHMCL), incorporated under Companies Act
1956, and having its head office at G 5 & 6, Sector 10, Dwarka, New Delhi-110075 (hereinafter
referred to as the “/HMCL ”, 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 , a company incorporated under the provisions of the Companies Act,
1956 and having its registered office at _.... (for ~and  on  behalf of  Consortium
COMPIISING......evvrinnnnen. et 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

(a) 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 RFP for the “Design,
Supply, Installation, Testing, Commissioning and Operation & Maintenance of Advanced Traffic
Management System on Delhi to Agra Section of NH-19 on EPC mode” that they have the
required professional skills, personnel and technical resources to provide the required Services;

(b) on the basis of the said Tender, IHMCL has adjudged the Contractor as a Successful Bidder

and issued Letter of Award (LoA)No. ..........ooeiiiinn... dated __._ .2024 for the same;
(c) 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.........cccccooveviiennenne. (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:

1. 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 of
the Contract; and
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(b) IHMCL shall make payments to the Contractor in accordance with the provisions
of the Contract.
2. The following schedules/ appendices shall be deemed to form and be read and construed
as part of this Contract Agreement viz.

Indian Highways Management Company Limited

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 Copy of the Performance Security submitted by the Contractor]
including copies of confirmation provided by the respective bank.
Appendix E Copy of the Technical Bid and/or any subsequent correspondence
of the Contractor/ IHMCL
Appendix F Copy of RFP Document and subsequent 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 )
Company Limited)  (Authorized (Authorized Representative)
Representative) Name :

Name : Designation :

Designation M/s

Indian  Highways = Management Address :

Company LimitedG-5&6, Sector — 10,

Dwarka

New Delhi — 110075

In the presence of following witnesses:

Name : Name :

Designation Designation :

Indian Highways Management Company M/s

Limited

G-5&6, Sector — 10, Dwarka Address :

New Delhi — 110075

Name : Name :

Designation Designation :

Indian Highways Management Company M/s
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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;

b) 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;

c¢) 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;

d) 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;

e) 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;

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

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

h) 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;

i) any reference to month shall mean a reference to a calendar month as per the
Gregorian calendar;
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j) references to any date, period or time shall mean and include such date, period
ortime as may be extended pursuant to this Contract Agreement;

k) 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;

1) the words importing singular shall include plural and vice versa;

m) “lakh” means a hundred thousand (100,000) and “crore” means ten million
(10,000,000);

n) 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;

0) 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;

p) 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;

q) 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;

r) 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

s) 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
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likely to be suffered and incurred by the Party entitled to receive the same and
arenot by way of penalty (the “Damages”);

t) “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;

u) “SYSTEM” means “ATMS System”

v) “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.

1.2.3. Definitions

APTS: Automatic Power Transfer Switch

AI/ML Artificial Intelligence/Machine Learning

ATMS Advanced Traffic Management System

BIS Bureau of Indian Standards

BS British Standard

CIF Common Interface Format

CCTV Closed Circuit Television

DLP  Defects Liability Period

DM  Disaster Management

DDMA District Disaster Management Authority

ECB  Emergency Call Box

ERT  Emergency Road side Telephone

EN European Standard

FAT  Factory Acceptance Tests

FPS  Frames Per Second

GUI  Graphical User Interface

HDPE High-density polyethylene

HVAC Heating Ventilation and Air conditioning

IRC  Indian Roads Congress

IHMCL Indian Highways Management Company Limited

ITM  Integrated Traffic Management

ITS  Intelligent Transport Systems

ITU-T Telecommunication Standardization Sector of the International Telecommunication Union

JPEG Joint Photographic Experts Group

LAN Local Area Network

MET Meteorological Data Systems

MoRTH Ministry of Road Transport and Highways

MTBF Mean Time between Failures

MTTR Mean Time to Repair

NAS  Network-Attached Storage

NDMA National Disaster Management Authority

NDRF National Disaster Response Force
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IHMCLIndian Highways Management Company Limited

NMS Network Management System

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

PTZ  Pan, Tilt, Zoom

SAT  Site Acceptance Tests

SDMA State Disaster Management Authority

SIT System Integration Test

Solar PV Solar Photo voltaic

SWB Static Weighbridge

TEC  Telecommunication Engineering centre of the Government of India

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.

1.2.4. 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.

1.2.5. Priority of Agreements, Clauses and Schedules
1.2.5.1. 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.
1.25.2. In case of ambiguities or discrepancies within this Contract Agreement, the following
shall 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;

(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.
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1.2.6. 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.

1.2.7. 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
behalthereunder. 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.

1.2.8. 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.

1.2.9. 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.

1.2.10. 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.

1.2.11. Commencement of Services

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

1.2.12. Expiration of Contract

The term of this Contract Agreement shall be for a period of 5 (five) years and Six Months
with effect from Effective Date, with the initial Six Months as the construction period
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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 during this five years
and four 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 six months or
additional extended period thereof, ifapproved by IHMCL, as the case may be.

1.2.13. 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 rightsand 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.

1.2.14. 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.

1.2.15. 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
deemed to 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:

IHMCL: Chief Operating Officer

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

E-mail: tenders@ihmcl.com

Contractor: ...........ccoeeevveeenn.
Atention: .......ocovviiiiiiiiiin,
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Address: ...oovvii

1.2.16. Time Schedule

Activity Time Period
Construction Design,  Supply, Installation, | Six Months from the Handing
Period Testing, Commissioning and Trial | over of Site
Run of the ATMS
Operation & | Operation & Maintenance Five Years from the successful
Maintenance commissioning and trial run of
Period the ATMS and issue of
completion  certificate by
IHMCL/ITHMCL’s
Representative

1.2.17. Damages
1.2.17.1. 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 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 will be applied @ 1 % of
the total Contract Value per week up to a maximum of 10 % of the Contract value.

1. 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.

2. 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.

3. Incase 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. In case of the
delay in submission of the request for EOT, the penalty will be applied
@ 0.5 % of the Contract Value per week of delay in submission of request
for EOT.

1.2.17.2. 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).
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1. Staff working without safety gears — damages of INR 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.

2. 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 INR 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.

1.2.17.3. 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.

1.2.18. Payments

1.2.18.1. Contract Price
1 IHMCL shall make payments to the Contractor on the basis of the lump sum 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 INR . .
(INR) (the “Contract Price”), which shall be paid as per the Scheduled Mllestone
mentioned at Clause No 1.2.20.

(ii) 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.

(iii)  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 any Defects in the
ATMS.

1.2.19. Advance Payment

Deleted
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1.2.20. Payment Schedule
The lumpsum Contract Price Quoted by the bidder shall be paid as per following payment

schedule:

Milestone | Work Description Payment
(as % of
Contract Price)

Construction Period

I Approval of Design, Drawings, and Documentation pursuant | 5%
to Schedule-C

11 Completion of Civil Works required for the ATMS facilities | 10%
including laying of OFC Backbone

I Supply and Installation of TMCS, VIDES & VASD 10%
System

v Supply and Installation of VMS Equipment including 5%
supply of portable VMS

A" Supply and Installation of ATMS Command and Control | 10%

Center Equipment including Set-up of all the modules given
in Schedule-C, Office space etc

VI Testing, Commissioning and Successful Trial Run of entire 10%
ATMS Facility
Total (A) 50%

Operation & Maintenance Period
The ATMS Contractor shall be paid Quarterly O&M payments after
the issue of completion certificate during the O&M Period as

follows:

Ist Year of O&M — Four equal quarterly payments @ 2% 8%
2nd Year of O&M — Four equal quarterly payments @ 2.25% 9%
3rd Year of O&M — Four equal quarterly payments @ 2.5% 10%
4th Year of O&M — Four equal quarterly payments @ 2.75% 11%
5th Year of O&M — Four equal quarterly payments @ 3% 12%
Total (B) 50%
Grand Total (A+B) 100%

1.2.21. 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 of issue of completion certificate.
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.

1.2.22. Change of Scope
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(1) 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 with respect to those mentioned
in the Schedule-B. For avoidance of doubt, any variation in quantity(ies) of
equipment, support system, OFC, Civil/Mechanical 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) No COS in case of TMCS, ATMS Contractor shall design TMCS to ensure full
coverage of the project including main carriageway, grade separations,
underpasses, service lanes etc.

(i1) The estimate of any Change of Scope Work due to the condition mentioned above shall
be derived as per mutually agreed terms based on Good Engineering Practice.

(ii1) 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.

1.2.23. 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.

1.2.24. Fraud and Corruption
1.2.24.1. Definitions

It is 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:

1. “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;

ii. “fraudulent practice” means a misrepresentation or omission of facts in order to
influence a procurement process or execution of a contract with IHMCL; and
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,
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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.

1.2.24.2. Measures to be taken by IHMCL

i. THMCL 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;

ii. 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.

1.2.25. 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 engineeringof any Proprietary Information or recompilation or disassembly of
any information orsoftware 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.

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
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any unauthorised access of the Proprietary information.

1.2.26. Insurance cover to be maintained

(a) 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.

(b) 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 the reason. Hence the insurance policy shall be
comprehensive and shall cover all types ofrisks and compensation.

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

(d) 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 INR 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.

1.2.27. Labour Laws

(a) 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.

(b) 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).

(c) 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.

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

(e) IHMCL shall not be liable for any delay/default of the Contractor in compliance of
the labour laws
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1.2.28. No partnership

This Contract Agreement shall not be interpreted or construed to create an
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.

1.2.29. 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.

1.2.30. Force Majeure

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”)
1.2.30.1. 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.
1.2.30.2. 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.

1.2.31. Dispute Resolution

(a) Any dispute or difference whatsoever arising between the parties and of or relating
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to the construction, interpretation, application, meaning, scope, operation or effect
of this Contract Agreement or the validity or the breach thereof, shall be referred to
the Societyfor Affordable Resolution of Disputes (SAROD) and the award made in
pursuance thereof shall be final and binding on the parties subject to Provisions of
The Arbitration and Conciliation Act, 1996 and its amendment thereof.

(b) This Contract Agreement 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 this Contract
Agreement.

1.2.32. 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:

1) When the Contractor fails to successfully commission and trial run of the ATMS Work
within the scheduled completion time or any written extension issued by the Authority or its
representative.

2) When there is a critical breach on the scope and even after 30 days of IHMCL providing a
written notice to the Contractor, the critical breach has not been rectified

3) The Contractor’s Team has failed to demonstrate or sustain any representation or warranty
made by it in this Contract, with respect to any of the terms of its Bid, the Tender and this
Contract.

4) There is a proceeding for bankruptcy, insolvency, winding up or there is an appointment of
receiver, liquidator, assignee, or similar official against or in relation to the Contractor.

5) The Contractor‘s team has failed to comply with or is in breach or contravention of any
applicable laws.

6) The Contractor‘s team are involved in fraud/willful misconduct.

1.2.33. 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 necessary
to 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
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to enable such defaulting party to remedy the default committed.
1.2.34. Termination

(a) THMCL may terminate this Contract Agreement due to breach of terms agreed to in
this Contract Agreement by the Contractor after giving written notice indicatingttde
contract shall be terminated not earlier than 30 days from the date of the receiptof
the notice.

(b) IHMCL, in its sole discretion and for any reason whatsoever, may terminate this
Contract Agreement for dereliction in performance of stipulated duties by the
Contractor.

(c) Notwithstanding anything stated in this Contract Agreement, in the event of any
defaults on part of the Contractor, IHMCL shall issue a notice to the Contractor
(hereinafter referred to as Cure Period Notice). If the Contractor fails to cure the
default within the Cure Period, as stated in the Cure Period Notice, the Contractor
shall be deemed to be in default of this Contract Agreement, unless the default has
occurred solely as due to Force Majeure or for reasons not attributable to the
Contractor. The Cure Period under this Clause shall be calculated from the date of
receipt of the notice by the Contractor or when the default comes into the
knowledge of the Contractor, whichever is earlier. If the Contractor fails to
remedy the default after lapse of cureperiod notice, IHMCL may consider
terminating the contract.

(d) THMCL may also terminate this Contract Agreement if in its judgment the
Contractor hasengaged in corrupt and fraudulent practice in competing for or in
execution / implementation of the project.

1.2.35. 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 (except on account of expiry of Term of this Contract
Agreement or Force Majeure), IHMCL shall be entitled to appropriate the
Performance Security.

1.2.36. 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.

1.2.37. Survival of rights

Notwithstanding anything to the contrary contained in this Contract Agreement, any
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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.

1.2.38. Indemnification

(a) The Contractor shall indemnify, defend, save and hold harmless, IHMCL and
NHAI and M/o RoadTransport and Highways (M/o RT&H) 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.

(b) The Contractor shall indemnify IHMCL and NHAI and M/o RTH of all legal
obligations of its professionals deployed. IHMCL and NHAI and M/o RTH 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.

(d) The provisions of this Article shall survive Termination.

1.2.39. Compensation for default by the Contractor

1) 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.

2) 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 upon:

(i) 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;
(ii) any non-performance or breach of the roles, responsibilities, representations,
warranties, undertakings and declarations contained herein by the Contractor
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or its directors, employees, personnel or representatives.
(iij) negligence, fraud or misconduct of the Contractor or any of its employees,
agents,affiliates or advisors.

1.2.40. Cap on Liability of Parties

Notwithstanding anything stated herein above and under any circumstances, the liability
ofContractor under this Clause for each site shall not exceed the total contract amount.

1.2.41. 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 power
and authority to execute and perform its obligations under this Contract Agreement
and to carry out the works and provide services contemplated hereby;

2) 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;

3) 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;

4) 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;

5) It shall ensure that such approvals, registrations and certifications will remain in
force, including, by taking prompt steps for timely renewal of the same;

6) It undertakes to continue to comply with all Applicable Laws with respect to its
roles /obligations under this Contract Agreement;

7)  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;

8) 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;

9) No representation or warranty by the Contractor contained herein or in any 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. The Site

1) Site of the Six Lane Project Highway comprises the section of National Highway stretch
from Km. 16+000 to Km.200+000 of National Highway No. NH-19 in the State of Delhi,
Haryana & Uttar Pradesh on Engineering, Procurement & Construction (EPC) basis. It
shall include the toll plaza location, structures and road details for implementing the
Advanced Traffic Management System (ATMS) works as described in Annex-I of this
Schedule-A.

(i) The dates of handing over the Right of Way to the Contractor are specified in Annex-II
of this Schedule-A.
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1.1. Annex — I (Schedule-A)

1.1.1. Site

The Site of the six Lane Project Highway comprises the section of National Highway stretch from
Km. 16+000 to Km.200+000 of National Highway No. NH-19 in the State of Delhi, Haryana & Uttar
Pradesh on Engineering, Procurement & Construction (EPC) basis. It shall include the toll plaza
location, structures, and road details for implementing the Advanced Traffic Management System

(ATMS) works described below:

1.1.2. Toll Plaza / ATMS Control Centre Location
The Site of the Project Highway comprises the proposed Command and Control Centre described in Table

A-1

Table-A-1

Command and Control Centre
(Chainage)

Location of

the

Command-and-Control

Centre

Influence length of Command
and Control Centre

At Km/Ch: 94+000 of NH-19

Karman Toll Plaza

From Km/Ch: 16+000 to Km/Ch
108+000

Near Km/Ch: 165+000 of NH-19

Mahuvan Toll Plaza

From Km/Ch: 108+000 to

Km/Ch 200+000

1.2.Annex — 11

1.2.1. Dates for providing Right of Way of Construction Zone

The dates on which the Authority shall provide Right of Way of Construction Zone to the contractor on
different stretches of the Site are stated below:

Sl. No. From Km to Km Length (km) Width (m) Date of Providing
ROW*
1 2 3 5

ROW is available and no additional land is required.
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Schedule - B
Development of the ATMS Project

Development of the ATMS Project shall include Design, Supply, Installation,
Testing, Commissioning and Operation & Maintenance of Advanced Traffic
Management System (ATMS) on Delhi to Agra Section of NH-19 as described in this
Schedule-B and in Schedule-C.

Description of the ATMS Project

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 on Delhi to Agra (NH-19).

Advanced Traffic management and control system shall be composed of field equipment
and sensors that will collect the information on road conditions, traffic conditions,
violations, incidents, and shall send it 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-II of Schedule-B

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:
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4. Annex — I - Schedule-B - Description of ATMS Project

4.1 Advanced Traffic Management and control System (ATMS)

The System Integrator is required to Design, Supply, Install, Test, Commission, Operate and Maintain
Advanced Traffic Management System (ATMS) as part of the project facilities. The Advanced Traffic
Management System shall be provided as per functional and technical specifications specified in the

Schedule-C and shall be operated and maintained throughout the contract period.
The ATMS components to be deployed shall inter alia include:

4.1.1. General
The ATMS Project shall broadly include the following components to be provided as per the functional

and technical specifications mentioned in Schedule-C):
1.1.1  Video Surveillance System / Traffic Monitoring Camera System (TMCS)
1.1.2 Video Incident Detection and Enforcement System (VIDES)

1.1.3  Vehicle Actuated Speed Display System (VASDS)

1.1.4 Fixed and Portable Variable Message Sign (VMS) System

1.1.5 Communication Network with OFC Backbone

1.1.6 Emergency Call Box -

1.1.7 Mobile Radio Communication System -

1.1.8 Common ATMS Command & Control Center

1.1.9 Power Supply for Field Equipment as well as for ATMS Command & Control
Center

1.1.10 Operation & Maintenance (O&M) of the entire ATMS Facility

1.1.11 Maintenance Vehicle

The entire system should function efficiently as an integrated solution during the entire O&M

period.

The project shall be a complete turnkey solution with provision of skilled resources at all locations
for operations. The period of engagement shall initially be 5 years and six months including 6
months of construction / implementation period.

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
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state-of-the-art solution to [HMCL 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.

a. The scope of the works under this RFP is deployment of Advanced Traffic Management
System (ATMS) on EPC basis by the Contractor.

b. The ‘Bidder’ hereafter may be called as ‘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.

c. The ATMS Contractor will be provided with space in the Toll Plaza/NHAI building for
setting up of ATMS Control Centre. 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.

d. 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.

e. 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.

f. 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.

g. 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
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
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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.

h. 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
NHALI or its authorized agency.

i.  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.

j-  ATMS Contractor shall provide a dedicated workstation for the usage of representative of
Traffic Police or other Enforcement Agency at the ATMS Control Centre.

k. 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 NHALI 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.

l. 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 NHAI.

m. 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.

n. In addition to the above requirements the ATMS Solution should include all the functional
and technical requirements mentioned in schedule C.

4.2 Implementation Plan

The bidder is required to submit the implementation plan for ATMS implementation for the entire stretch:

S.No. | Section Name Start Point End Point
1 Delhi to Agra Section of NH-19 | Km 16+000 End at Km 200+000

4.3 Equipment site plan / Indicative Equipment Location:

The Bidder shall conduct the site survey and propose the ATMS sub-system location in the Technical
Proposal. The location provided in this document shall be treated as indicative, The successful Bidder,
in consultation with the NHAI / NHAI representative, have to ascertain the indicative locations and
propose the appropriate equipment location during the design phase of the Contract. The successful
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bidder during design phase of the contract shall provide equipment locations duly marked in the KMZ

file of the project highway.

(@)

4.3.1. Video Surveillance System / Traffic Monitoring Camera System (TMCS):
The system monitors vehicular and other road related activity along the entire highway stretch

through PTZ Camera mounted on Poles. Generally, the camera should be placed at a distance
not greater than 1 km so as to effectively monitor all the lanes of the entire stretch of Highway.
In case certain stretches include regular curves, not allowing central line of sight, then
additional TMCS camera shall be put to ensure full coverage through effective surveillance on
the entire stretch. In case of different grade levels at same location and junctions below flyovers
etc, ATMS contractor at their discretion to use single pole for two cameras, or single camera
for different levels depending on their design for proper surveillance coverage at all locations.

Notwithstanding, this project will have minimum 184 TMCS cameras.

4.3.2. Video Incident Detection and Enforcement System (VIDES)
4.3.2.1. The VIDES should be provided at following locations:

S. No. Chainage LHS/RHS/BHS
1 16+000 BHS
2 17+380 LHS
3 26+000 LHS-RHS
4 354200 BHS
5 43+900 BHS
6 59+800 BHS
7 68+380 LHS-RHS
8 79+200 LHS-RHS
9 87+500 LHS-RHS
10 95+600 LHS-RHS
11 109+000 LHS-RHS
12 129+000 BHS
13 139+900 BHS
14 145+000 LHS-RHS
15 146+000 BHS
16 147+900 BHS
17 168+200 LHS-RHS
18 181+400 BHS
19 193+700 BHS
20 199+000 BHS

** [a. The locations referred in the table are indicative; the actual location may be different

from the mentioned chainage as per the site-specific requirement
b. LHS-RHS mentioned because of the Gantries locations for LHS & RHS are different].
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4.3.2.2. Integration for GNSS based Electronic Toll Collection:

The VIDES solution shall also be used for stationary validation of GNSS based Electronic
Toll Collection. For this purpose, the ATMS Contractor will have to prepare a common web-
interface/set of APIs for NHAI or its representatives to query any Vehicle Registration
Number (VRN) and get each "instance" of the respective vehicle passing through any VIDES
location under the entire stretch in the last 30 days. This shall be required for dispute
resolution for the GNSS based tolling on this stretch.

The API(s) will query the databases of the respective of command centres or central database
as per design by successful bidder and return the necessary information. The API should be
REST based, uptime of 98% and with strict access controls (token etc).

When a VRN is hit, the API will return all instances of the said VRN passing through VIDES
in the last 30 days. Each instance will have the following data associated:

1. Photograph of the vehicle from the ANPR camera of respective VIDES gantry clearly
showing the VRN;

2. Photograph of the vehicle from the Overview camera;

3. Date and time-stamp.

4. Lat-long of the VIDES gantry.

5. Five (05) second video record from overview camera on demand.

The video collected from overview camera is already being recorded and stored for a period
as mentioned in schedule. Separate video records of individual vehicles shall not be stored.
When requested, the system should automatically cut the original video at the necessary
location to prepare a small clip of the vehicle passing through the overview camera in real-
time basis. This would lead to no additional storage requirement. In case of real-time API the
maximum time allowed for providing the requisite details shall be less than 60 sec and in
case of an asynchronous setup (for videos) the maximum allowed time for providing the
requisite details shall be 30 minutes. The exact specification of the rest API or web-interface
will be shared by IHMCL on a later date.

4.3.3. Vehicle Actuated Speed Display (VASD) System
VASD System should be provided at following locations:

S. No. Chainage LHS/RHS/BHS
1 234340 BHS
b 41+700 BHS
3 58+400 BHS

RFP for Design, Supply, Installation, Testing, Commissioning and Operation & Maintenance of Advanced Traffic Managemeni)%éténygi of 107
Delhi to Agra Section of NH-19 as one Combined Loop on EPC mode



A%

Indian Highways Management Company Limited

S. No. Chainage LHS/RHS/BHS
4 76+500 LHS-RHS
5 95+600 LHS-RHS
6 114+000 BHS
7 135+000 BHS
8 155+200 BHS
9 174+000 LHS-RHS
10 196+300 LHS-RHS

** [a. The locations referred in the table are indicative; the actual location may be different from the

mentioned chainage as per the site-specific requirement

b. LHS-RHS mentioned because of the Gantries locations for LHS & RHS are different].

4.3.4. Variable Message Sign (VMS) System
The VMS shall be installed at following locations:

4.3.4.1. Fixed VMS

4.3.4.1.1. Gantry (M Type)
S.No. Chainage LHS/RHS/BHS
1 16+000 BHS
2 344200 LHS
3 40+400 LHS
4 56+060 BHS
5 57+300 LHS
6 63-+800 LHS
7 64+500 RHS
8 85+700 LHS-RHS
9 110+000 LHS-RHS
10 130+000 LHS-RHS
11 139+000 LHS
12 140+000 RHS
13 147+900 RHS
14 151+700 LHS
15 174+000 LHS-RHS
16 199+000 BHS

** [a. The locations referred in the table are indicative; the actual location may be different from the

mentioned chainage as per the site-specific requirement

b. LHS-RHS mentioned because of the Gantries locations for LHS & RHS are different].

Note: ATMS Contractor shall take design approval for the gantries, poles to be provided for mounting
equipment from IHMCL / IHMCL representative.
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4.3.4.1.2. Portable VMS
The Contractor shall provide 8 (eight) nos of Trolley Mounted Portable VMS for the user

information. The portable VMS shall have the facility to communicate the ATMS control centre
over GSM/3G/4G GPRS communication layer which enable the portable VMS to be used as a
standby VMS to display the informative/alert messages based upon the VIDES incidents as and

when required.

4.3.4.2.Size of VMS: The size of VMS is represented in length (I) x height (h) x depth (d)
measured in meters. The three dimensions mentioned are end-to-end measurements
which consist of the LED area and the structure frame hosting the LED cabinets. The
LED area that is the actual area which can display content on the VMS is also called
the Active Area. It is critical to consider that the VMS is mounted on a structure at a
height of around 6 meters from the ground. As a result, the size of the VMS should
be such that the messages are legible from a minimum distance of 300 m for

Indian Highways Management Company Limited

expressway. The minimum VMS dimensions are given below;

VMS Recommended VMS Dimensions in Length (I) x | Installation

Type Height (h) x Depth (d)

M  Type| 5000 mm (+/-200 mm) X 1800 mm (+/-200 mm) X | Across the road on Gantry
full fixed | 200 mm or FOB

VMS

Portable 1650 mm (+/-100 mm) X 1000 mm (+/-100 mm) X | Trolley Mountable

VMS 200 mm

4.3.5. Communication Network with OFC Backbone

The entire Expressway stretch shall be provided with minimum 24 Core OFC Backbone as per the
standards & specifications given in Schedule-C. 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 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
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.

4.3.6. Emergency Call Box (ECB)

DELETED

4.3.7. Mobile Radio Communication System (MRCS)

DELETED
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4.3.8. ATMS Command and Control Center
The ATMS Command and Control Centres structure will be constructed by Civil Contractor of NHAI

at Km/Ch: 94+000 (Karman Toll Plaza) and near Km/Ch: 165+000 (Mahuvan Toll Plaza) of NH-19.
The ATMS Contractor shall set up and operate the ATMS Command And Control Center as per the
Standards and Specification given under Schedule-C. The ATMS Contractor shall undertake any
additional civil works, interior works, MEP works, for setting up the Command Center, including all
additional related electrical, lighting, electrical connection, DG set, power backup, HVAC works,
access control, building CCTV, PTZ cameras outside building, firefighting system, alarm, fire
extinguishers, raised floor, housekeeping, building cleaning, maintenance, recurring charges
including electricity bills, telephone bills, DG fuel, servicing, security.

4.3.9. Power Supply for ATMS Command & Control Center and Field Equipment

The Contractor shall ensure 24x7 supply for the ATMS Command and Control Centre and Field
Equipment with supply power from Electricity Department as primary source supported by UPS
renewable power (solar etc) and DG Set of adequate capacity.

There shall be NO obligation of NHAI with regard to providing power/ electricity supply/connections
for testing commission, operation & maintenance of any component of the ATMS. Further, the
following points are to also be observed by the ATMS contractor:

a. The Contractor shall perform all the necessary application procedures to the Power
Company required for the power to be supplied to the Traffic Management Centre, Sub-
Centre and the field equipment in their own name. All the expenses charged by Power
Companies regarding such applications and execution of work shall be borne by the
Contractor as part of the scope of this contract. Any damage to the highway during such
execution of work shall have to be repaired by the ATMS Contractor to the pre-existing
condition without any cost implications to NHALI

b. The Contractor shall make all necessary arrangements for the electricity needed for the
execution of the Works and O&M period for the entire period of the Contract. In case
electricity is not made available through electricity companies, alternate electricity
arrangement such as through renewable energy/DG Set should be made by the Contractor.
Under no circumstances NHAI shall grant an extension of time for achieving the milestones
if the contractor is unable to make the electricity arrangement either for the execution of
the work or for the O&M activities.

c. The fixed charges, installation charges, recurring charges, electricity bill, DG set fuel,
maintenance etc. for each field equipment, ATMS Control Centre, Contractor’s site office,
or any other facility being used by the Contractor under the scope of this Contract shall be
in the scope of the Contractor only for the entire Contract period i.e. Design phase,
procurement, installation, testing, trail-run, commissioning, operations and maintenance
period. The Authority shall not responsible for any provision for power supply during
implementation as well as operations and maintenance period.

d. ATMS Contractor shall be required to submit the design of the electricity load requirement
for the component / equipment, which shall include the cabling, distribution boards, and
clean earthing system, in regard to its suitability for the ATMS components.
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4.3.10. Operation & Maintenance (O&M)
6)] The O & M period after the successful completion of works shall include Operation &

Maintenance of the entire ATMS Facility as per the Service Level Agreement (SLA) with
Qualified Manpower mentioned in Schedule-C including supply of adequate spares, parts,
consumables and maintenance equipment required for the facility. The Contractor shall
maintain required spare parts to maintain required service levels. The minimum
Operations & Maintenance manpower requirement as per Appendix -C of Schedule C is
clarified as below:

1| Operation & Maintonance (os) | MriTer anpover recuerent
anpower
Centre
a. Traffic Manager 1 in General shift
b. Shift Supervisor 1 in each shift + reliever
c. Maintenance Manager - Operations 1 in General shift
d. Traffic Operations Staff 1 per 15 TMCS camera + reliever.
e. System Maintenance Engineer 3 in each shift + reliever.
f. Data Analyst 1 in General shift
g. Database/IT Admin 1 in each shift + reliever
h. Incident Operations Staff 2 in each shift + reliever
i Highway O&M Analyst 1 in General shift
J. Office Assistant (1 at each shift) 1 in each shift + reliever
K hMallintenance Vehicle with Driver and 2 No’s vehicle 24*7
elper

(i1) 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.

(iii) Before the start of O&M Period, the Contractor shall deploy the O&M Personal mentioned
at Appendix-C of Schedule-C with prior approval of the Authority. The resumes of the
proposed personal shall be submitted in the format given in Schedule-C.

(iv)  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 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.

4.3.11. Maintenance Vehicle
The ATMS Contractor shall keep at least 4 (Four) numbers of dedicated vehicles to attend the

maintenance requirement during the Operation & Maintenance period for entire stretch (2 for each
Command and Control Centre). Maintenance Vehicle shall be compliant with Route Patrol Vehicle
Mentioned in IHMCL Policy No. 12.19, dated 20" March, 2018.
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4.3.12. Work Demarcation between ATMS Contractor and IHMCL
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a. Work Demarcation between ATMS Contractor’s scope and [HMCL is given in the table below.
b. The Bidder shall coordinate with IHMCL/ Concessionaire / EPC Contractor of IHMCL and shall
consider detail demarcation.

4.3.13. Highway/ Expressway

Item ATMS Contractor Scope IHMCL
Scope
Power Cable, Conduit and Manhole at equipment location ROW
Cable
OF Cable 1. Cable and Conduit to Equipment from Handhole/ ROW
Manhole
2. Conduit and Handhole/ Manhole along with Expressway
Equipment 1. Foundation civil works as per applicable MoRTH ROW
specifications
2. Earthing at each location

4.3.14. Buildings

Item ATMS Contractor Scope IHMCL Scope

ATMS Complete Control Room Interior Works, MEP works,

Command & etc. for construction and setting up the ATMS Control

Control Centre, including any related electrical, lighting,

Centre generator set (preferably eco-friendly Gas powered), Building
power backup, HVAC works, access control, air structure for the
conditioning, CCTV, PTZ cameras, firefighting, alarm, ATMS

extinguishers, Control console, complete Technical
Furniture including all necessary racks and housings for
ATMS system, housekeeping, Control Centre cleaning,
maintenance, recuring charges including electricity bills,
fuel, telephone bills, security, insurance etc. for entire
period of contract including O&M period.

Raised floor for Control/Server room

Network system and telephone exchanges / intercom,
PNT line at ATMS Control Centre

Command &
Control Centre
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Cable duct for ATMS Cable and power cable,
Distribution board Power socket, Earthing, etc.

Schedule-C
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(Standards & Specification)

The Contractor shall comply with the Specifications and Standards set forth in Annex-I of this
Schedule-C for the ATMS Project.
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ADDENDUM TO SCHEDULE - C

The following Addendum is issued for Schedule C:

Enforcement Systems,
Clause 4.5. ANPR
Camera, Point 12

with Full HD with
Global Shutter

SI | Section Existing Clause in Schedule C Clause to be read as

No

1. Chapter 5, Vehicle ¢. Minimum Monitored section length: 500 | c. Minimum Monitored length shall be
Actuated Speed m 90 meter or better
Display, Section 5.3,

Point 6

2. Chapter 5, Vehicle | Shall maintain time stamped record (speed and | Shall maintain time stamped record of each
Actuated Speed | vehicle image) of each case of over speeding | case of over speeding in a log file that can be
Display, Section 5.4, | in a log file that can be retrieved over the | retrieved over the connected network or using
Point 6 connected network or using a locally | alocally connected laptop.

connected laptop.

3. Chapter 4, Video | b. Overview Camera (wide range with 60- | b. Overview Camera (wide range with 60-
Based Incident | 100m viewing) with IR or Thermal or other | 100m viewing) with IR or Thermal or other
Detection and | Night Vision Mechanism for 60-100m range. | Night Vision Mechanism for 60-100m range.
Enforcement Systems, Additional  camera(s) par with the
Clause 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 every lane | 1. The VIDES cameras in combination or
Based Incident | shall be use for Automatic Traffic Counting | otherwise, shall be used for visual Automatic
Detection and | and Classification Traffic Counting and Classification.
Enforcement Systems,

Clause 4.3.3.4, ATCC | 2. Each Vehicle Passing from under the Gantry | 2. Each Vehicle Passing from under the Gantry
shall be recorded by the ANPR camera. The | shall be recorded by the ANPR camera.-
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

7. The ATMS software shall also identify | camera visually don’t match the class returned
vehicles whose Class as identified by the | from the NPCI FASTag mapper API. These
camera visually don’t match the class returned | violations shall be passed on PD or IHMCL for
from the NPCI FASTag mapper API. These | further action along with photographs and
violations shall be passed on PD or IHMCL for | other evidence.
further action.

5. Chapter 4, Video | Clause 4.4. Video Camera (Overview) Clause 4.4. Video Camera (Overview and

Based Incident Sideview)
Detection and | | b. | Imager Interline transfer
Enforcement Systems, 1/3” format CMOS b. | Imager 1/3” format CMOS
Point 2 f. | Minimum 0.15 Lux (F1.2, f Minimum 0.15 Lux (F1.2,
[lumination | AGC On) at 50m [lumination | AGC On) at 100 m
IRE IRE

6. Chapter 4, Yideo b. Imager | Interline transfer 1/3” b. | Imager 1/3” format CMOS
Based Incident format CMOS with Full HD with
Detection and Global Shutter
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SI | Section Existing Clause in Schedule C Clause to be read as

No

7. Appendix C - ATMS
Control Centre | | No | Role/ No of No Role / No of
Organization and Position Personnel Position Personnel
Staffing, Clause 1.1. |14 Incident 1 per 5 VIDS 4 Incident 1 per 5 VIDS
The Organization. Operations | per system Operations per shift

Staff Staff

8. Schedule C, Chapter 3,
Video Surveillance | r)- Tilt Range  +10 to -92 degrees r)- Tilt Range  +10 to - 90 degrees or better
System/ Traffic
Monitor Camera
System (TMCS),
Clause 3.4.Technical
Requirements, Point
12,

9. Schedule C, Chapter | 1. The video wall shall typically be a | 1. Individual monitor utilized should be

10,
Clause 10.1
Point (iii),

Scope,

And

Clause 10.3.2.1. Video
Wall (large display
board

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

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 4.5 x 2 m.

12. Separate Video Wall shall be provided
for VIDES with minimum 75” full HD smart
™V
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MaRTH Ministry of Road Transgort and Highways
| MTEF Mean Time between Failures
MTTR Mean Time to Repair
_NAS _Network-Afttached Storage

WDM#\ National Disaster Management Authariy
 MDRF Natonal Dsaster Response Force

MHAI Mational Highways Autharity of India
MNME  MWabtwork Management Systam

| WWVR  Network Videa Recorder
GF  Optic Fibra
QFC Iz Fibre Cable
O&M _Operation and Maintenance
PIUF __Polythene Insulated Jeiy-liled
PTZ Pan, T, Zoom
SAT _ Gite Acceplance Tests
| SOMA State Disasier Management Authorily
[SIT__  Systom Integation Test
Solar Py Solar Photo voltai
SWB StaticWeighbeidge
L TEL Telecommunication Enginearng centre of the Govemment of india
UPS  Uminter neptible Fower Suoply
VME  Wariable Message Signs
| WAN  Wide Area Network
Wi Weigh-in-molion
WPC_Wirslass Planning Council
Hote: The document uses “"ATMS Contractor®, “Service Provider” and “Service Intagrator”
interchangesbly. They refer to the Agency engaged by NHAI for execution of ATMS works. |
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Chapter 1 INTRODUCTION

This dorumant i5 a port of 3 set of dosuments to Facilitate NHAI for implementation of the
Advanced Traffic Manapénint System on Mations] Bighways, Goveinment of India
Ministryod Road Transport and particilady, NHAD bave mken the nitiative b provide
guldalimes: for ATMS Implementation in the past and the references can be found in
IRC-SP:8T (Manual of Specification and Sandards for Sk-laning of Highways throagh
PPF), TRC:SP:B4 (Manual of Specilextion and Standands for Four-latbing of Highways
through PPP), IRC:EF:99 (Manual of Specification & Standards for Expressway) and
MoRTH manual prescribing Specification forBoad and Beidge Warks [5'h Revision) ete. As
these references foaised broadly on road infrastrecturs development, this desumert is
facused mainty an mplementation of comprebensive and integratad Advanced Traffic
Maragement Syarem [ATM 5] on Natkonal Highways.

1.1 Purpose of this Document

Thiz Document is the revidt of NHAL Polloy Giroular Ho Technical 214/2016 dated
150132016 for Implementatlon af Advance Traffic management System (ATMS] on
devaloped Sections o[ National Highweoes with §HAL The adequacy and rebevance of the
provisions of the Clroutar dated 1500 2407 6 was examined and it was ohserved thatwhile
majority of the provisions under the Clrcular are 5t relevant, some provisions requiresd
Improvements as per latest technology., the Purpore of thls document iz to identify the
exmential components [/ sub-componants that should mecessarily be mcluded (5 such a
projectand provids detziled Ainctlonal regilremnnts and standards o be adherad to by
£uch cxmpanents / sub-components tensure schigvement of desired safety, rellailiog,
avalkabiline and snviranmentl reguirements,

The Functional and Technical specifications prescmibed in this dooument are the
minirivmfbenchiacl regulbdments hdividually and colletbvely o be fulfilled by
varlows ATME equipment and systems, Hawever, o encourage adaption oFbest practices
with upcasing improved techoologies in the flield of Intelligent Transpart System [IT5)
with the passage of time, the implementing agency shall ensure to offer latest and most
relevant techndeal salutlons.

1.2 Scope of Document

Broadiy, the ATMS lmplemenmation skall cover design, supply, Installazion,
comimlsaioning amd aperation 8nd mainbonanca of Advanced “Traffic Managament
Systems (which b one of the components of Intelligant Transport System-- 1'T5]. The
system would Indude cut-doar squipment including emergency czll boxes, varizhle
mEssage slgn systems, velilcle actuated speed system, | Traffic momtoring clese cironit TV
camara [COTY) system,; traffic counting and daszsificasion system, mobile radie
commuelcation system and transmission system Theindoor equipment waould comprise
& large display board centya] compater [with Mebwnrk Management Syeterm — NME],
CETV monlbor sysiarm, call centre sysiem or Management of emiergency call boxey Boysed
Ina rontrol centre with unisterrupted power supply. Aoy sow techinolegy, meeting the
recpuimimants spectfled in these specifiearions should not be eochieled: Tle systems shall
el folldnalng abfectives:

& Smooth ond uninteriupted raffic flow

Enkhancs Tosd safaty
Real time informa o and gusdones tousers
Emergency asslstance round the check

& AleresFor shnormal raad and weather eonditiong

Functional ard Techaical Specifications
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Beduced journey

Advanced Tratfic Managemont System (ATMS) on MEs
Emnctlonal and Tezhnécal Specifications

time and [nconvenience

Enforoemant throuph eChalians

Keeping o view the above objective, ATHMS shall mter-alta provide the following fscilities

to various skake holders,

Highway Users =

¥

Make emergency calls to Contral Centre In cage of accidents,
Ereakdown, fre apdambalance.

Rigoive alerts ¢ alarms meessages aboul whodual condlilen an the
raail.

Traffe Managers

Data / inforeation for efficient and effective hamdliog of traffic
Confral gystems o conflgurs £ changs variable messape sign from
contral centre

Information regarding location of any accident, mcoming cails; help
teqalred and messapes too be paxsed to thind parties [nther stale
hialdass]

Mabilze, monter and gulde the movement of ambulances; cranes and

patrafling vehicles with Informaticn regarding trafiic congestion,
speed and weather conditions:

Reg lonal Leve]
Control Centre
and Master
Control Certrs far
HHAL HO

Provigion of myiewing lve foed and / or recoried srchives af CCTY
video fantage aswell as voloe massapes

Live sudie Patch-up with the highway stretch marcager and /o
ambulance facil oy and Trawma Care Centre

Help assessment of traffic position at specific location on NHs e
‘agthority to take adequate ackion the e pon.

Live feed of the GIS map-hased monitoring facility of the entire
ighwary stretch including all detalis refated toincident managemant,
Activg monitoriag of performance [by sampling] of ATMS System
Service Provider

Comparisen of similar data bebween two or mors selected ATMS
enabied stretches and Video conferencing with one or more ATMS
conirgl sentres.

Continuous learning to improve process, sultability of technology,
ekl chisloe of deviest / equipment fur continuous enhancement of
MHATs road =alécy mizssion.

Local Traffic
Palice amni
Enforcement
Agency

=

wideo footage a5 well 8 volc: mesgages

Help agsessment of trffic positlon at specific lomsmtton on MHs for
autharty o take adequate action hereapon,

Frevislon of dedicated work statlon in ATME for Traffic Police
Representative 1o it and improve ctordination and survelilance vis-4-
vis traffic police operations

|r!||!EEt".'|I'jt|u with Vahaan and dzka sharing for eChallan ganeration

A typecal ATMS Implementation shall comprise of at least the systems [/ sub-systams

depicted in the table

below and mest the applicable latesi wergions. of tha

international ‘national standards, ncluded thersin:

% | Biubsystem lioms Drnsiggned tn conform Certfied to
] . Stanikari
: | Video Surveifance | CUTY Floed PAL BSEN 52676-1-Z, EM 6100,
System (CCTI) BMVIF specilicatizns profils |GG SO0SE-2-27,
CET FIiCamera | 58 profils &, EW RORZRIPGG])
DL EN 6267 6-2-2,
BSEN 62476-2-3
Wides Encoder H.and (181G 14406- 10,
ER&26 =12,
BEEW £3676-2-2,
BEENE2RT6-2-5
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Tochoicy| Soncilications
& | Subsystem Items Dresigned tr conferng Cortifled io
L || Nt = Standand
Road-side Hausing | BS BN 12767 EX 64529 (IP55]
ans Suppart
| VidueIncident Vulea Camem PAL BSEN 626 T8-1-2, EN & 11D,
Deprectizoy anr ES BN GBGTE-2-1, Felavant BIS
Enforoemesnt EEEM 0 Th-2.1 g Hication
System EM 50529 (TPES)
[(VIBES] Lozal State Spead
Cafibratiop ate,
Hoad-side Howsing. | B3 EN 12747 EM&05E2 (TR55)
& Support
1 - Structure
3 | Vehbdo Aztuated Dizplay EN 1206& E'IGI:EE‘}[J:F &)
Fpand Dsplay SupportStroftere | BEEN 1ETET
4 | Emergency Road | Fhiei Systen
Epde Taimphone Faadslds Howslng | ER AQG2E [TFE5)],
Syatem and Support =Y M 127 A7
Structin:
§ | Variahip Mazzage Lisplay IRG &7, FRG 3PE5 EN 12965
Signs [VA15] [Fooed i BN G054 [IF5E
amid Portahlis] Food side Houslng | BEEMN 12TET EM GDS29-[EFSE)
s Supipart
Srueture L
& | Awtcmatic Trallic MoRTH = Specifications for
Counter cum Rond & Aridge works ¢ 511
Chassifler (AT Hevlchon
7 | Netwark / Calble _ TEC Approved
Cammuonloxban Priotoml [EEE B2 x, RS 405,
Imfrastructu e RS 422
B | Mohile Eailin ETSIDME tler2 f ETE]
Camymumlcation BPER Mode 37 HEDHN
Trstem Trunking
W | ATMS Contral “VEN 581327 Relovant BTCIF |
Cerirn stamdards,
B 12207

HOTE: Qther relevant standards and codes required ko be adhered to by the servios
provider are listed in Chapter 16 of this document Guideline for placement of
wittious ITS devices and subsystems is detalied in Appondiz - A of this document.

1.2 Documents Layout and Contents

Thit docuiment details the techndcal specifications for the design, supply, installation,
comimissioning and maintenance reguirements for 3 comprehensive and bistegrated
Advanced Traffic Masagement System [ATMS] for Naficnal Highways in [ndia. This
dosument describes sach type of ATMS equipment undes tho follewing headings:

1. Scope

‘Emilpament Function

Funttional Requiremeanis
Technical Requiremenis
Emvirenmental Kequirements
Testing
Insgallation Requiraments
Malntersnce Baquirsments
% Operational Reguiramants
The first section of the documant detzilz the general provisions for ATMS equipmant,
withthe following sectbens groviding detaily oreach trpe ofegulpmest sl in section

13 Where details specified within the specific equlpment sectirns overlap with these
of the General Provision for ATMS, the speci fic equl pment section shall take précedenie

b

E

mos m
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Functional and Technfcal Specificasions
1.4 Scope of Work

Briefty. e ATMS companents to be deployed shall interalia include:

(2]  Video Surveillance System)Traffic Monitoring Contrel System

(k]  Video Incldent Detection and Exforcement Systemn (VIDES)

(€} Vehicle Actusted Radar Speed Displays

(d] Emergancy Boadside Telephores

{#}] Fixed / Portable Variable Message Sign

{(f] Automatc Tralfle Counter cutn Classifier {as part of VIFES)

(g} The ATMS Control Centre ncluding the eguipment (hardware
sofiware, and local networking)

(h] Communicstions System utilizing 0pic fiber, point=to-point wireless
Lirgkes; G5M/GPRS and Wi-Fi Commmynisations linkesd to ATMS Control
Centre.

() FPower supplies for Reld equipment: werking en Malns power
supported with back-up [largely oo renewsble energy) to facilitate 24
X 7 aperation and for the ATMS Conjtrol Centre working on Mains power
supported by UPS and Diesel generator set of adequate capacities, ©o
Facilitate 24 x 7 aperation,

[  DMsaster Muragement Support System.

141 The essental feature of the proposed ATMS s the presence of an Integrated
Traffic Management and Rescue Consple, The Traffic management and rescue
console, under the lsadership of the ATMS Controd Centre is intended to
Intraduce an automared check-list based approach to ensure an integrated
and efficient sarvice delivery to the various stakeholders to prevent accidents
and in tase the dcckdent does happen, then timely cordinated action in
rescuing acoldent victims and early restoration of traffie,

142 Services shall be governed through Service Lewel Requiremsnts [SLR)
mentionsd in Appeodix-B o this document Secvice Lewel Requirements
hasically prescribe identified key performance standards and minimum
benchmark to be achieved by the Service Provider in service delivery,

143 Service Provider shall be responsible to deliver complete turnkey solution of
ATMS and entire responsibilicy for system design, testing, civil and electrical
works including cabling / conduit, electrizal power tequirement inchading
provistonofuninterruped power supply (UPS] ofadequate capacity shall west

with the service provider

144 ATMSControl Centre: The most crucial and important part off the projwctshalk
be establishing the ATMS Contral Centre that will accommodate and operate the
entire ITS systems. The Figure shown below provides an indicative kot of
the ATMS Contral Centre facility that will accommadateand operate ths ATMS

systens te facilitate operatons such as:

{#] Emergency Besponss Systenu call logging [Emerpency wayside phopes)
and incident management on the Inteprated, visual conssla and audic
eommunication station;

{h}l Data arulﬁit arsd I:'Epnr'_inﬁ' E,l;lqm:,:

(] Trafflc Management system lopping vehicke speed & fow data;

{d) Operational procedures;

{e] Emergency evenis and incident reporting databaze

145 Itis proposed that the ATMS Contrel Centre [acility be established |n &
bullding on the highway approgimately midway of the carridor within the
ROW where feasible. Rescue & Patrol vebicles shall be located st more
thatime strategic location along the highwsy to ensure an adequately rapld
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response duting rescue and trafflc menagement A& possible cholce could be to
situate it with the Trafflc Ald Post and Medical Aid Post that the
Concessionaire Is required to provide within Article 17 & 18 of the Concession
Agreement. Where as in case of public fundad projects the Service Provider
shall prepare atleast three alternative proposals of ATMS Contrel Centre and
submit to NHAI for approval, Priericy be given to ehoose a location which is
within ReW and is in close vicinlty to infrastructure (BTS/Exchange) of any
telecom service provider so that nebwork connectvity from ATMS Control
Centre muy sasily he ensured.

R [ LSS TLREETl e e

H:” WO W R R AT S R LA T : “hip

i

AETTIRG
[

it a1

ol ey | = a8

Codicepl Layeut of ATMS Cotitrol

146 Service Providers Responsibility/Obigations
The Service Provider agroes and undertakes to fulfil the mindmum service
requirements) obligstions prescribed undesr Appendix B to this documeant.
Broadly, these shall inter-alia Include

1461 Setting up of an integrated ATMS solution Including ATMS Controf
Lentre as per requirements including all related dvil and mechanical
works on the bighway.

1462  Coordinate with respective apencies for obtalning the necessacy
approvals before commencing works: Syetom Installatian shall he dare
with minimal disruption to on-going operations,

1463  Strictly comply with the pretcribed timelines and technical
spacifications.

1464  Operating the ATMS to meet the Service Level Bequirements (SLR)
preseribed

L465  Performing system maint2nance to ensure adhering to  the
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requirements for system maintenance,

1466  Ensure ATMS architecture Is capable of remote monitoring, NHAI
woilld monitor the service performed and [ or stotus of traffic
fhighway administration including bandling of incidence by
nighway patrol through real time atcess of ATMS Cantrol Centre of
the Serdce Provider throupgh NHAIs Regional Control Centre ond /
or Master Coktrol Centrein New Dathi / NCE. Service Providier shall
provide on-lineaccess to the cantrol eentre for NHALand for NHAIs
representative meeting the prescribed provisions. MHAI may
prescribe Electronic Data Interchange (EDD) Protocol for real time
access to ATMS data and Service Frovider will be bound to follow
such EM protoscol

1467 The service provider shall he responsible to comply with all
statutory reguirements conceralng the subject matier vz
comipliance t6 Labour Laws, Tax[es], emplovee insiance eio. and
indemnnify NHAI and (= employess or represestative against any
such clalms.

1468  The service provider shall be responsible for armangement . and
provision of all sources of electrical power and communication for
setting up the ATMS and providiog the reguired services in
compliancenf SLE,

14892  The Service Provider shall suitzbly interfare their ATMS system
with the Z4X7 Matlopal Bighways Helpline (1033) to mesl te
service lovel raquirements,

146,10 HReporting Requirements: Providing monthly performance reports
related to operstons and malntenstce of the project. Repart
formats will be developed it consultation with NHAL and shatl
include all parameters considered under SLE

L4.7 Technlcal Resources | Personnel ;

1471 The service provider shall form o mult-disciplinary team for
undertaking this-asslenment. The agency shall be fully rospensibie o
deploy its resourees / personnel whose qualifications and experisnce
fully commensurate with the tsk/responsihilities assigned and to
achieve the objectives under the, The Personnel deployed should he
expericnced enoupgh and should hawve proficlency in the reguisite
techmiques [/ skills s& a5 to provide practical, realistic and actionable
service, Indicative minimum staffing and qualifications requirements
for ATMS Contral Centre and the process flow 15 attached to this
dorument [Appendix £,

1472  Removal and/or Replacement of Personnet
If MHAI [i}) finds that any of the Personnel has committed seriousz
misconduct or has been charged with having committed & criminal
action, or (i} has reasonable cause to be dissatisfied with the
performance of any of the Personnel, then the service provider shall,
at the NEAI's writtan request, forthwlth provide 25 3 replacement a
person with gual fications and experfence acceptable to KHAL

1473 Performance standards:
The service previder shall undertzke to perform the services with the
highest standards of professional and ethical competence and
Inkegrity, Keoping in view the censithvity [nvolved, the psrsonnsl
deployed shovld maintain confdentiality / integrity at all times and
work in o professional manner to protect the Interast of NHAL The
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Funcilgnal and Techatml Speclisions
firm shall promptdy replace any prersonoel assipned  under this
contract that NHAIeonsiders unsatisfactary.

Chapter 2
GENERAL PROVISIONS FOR ATMS EQUIPMENTS

2.1 Dverview
211 Purposa

This section describes the general requirements for the design supply,
Installation, commisstoning and maintenance of ATMS s¥siems,

2.2 Non-Functional Requirements
2.2.1 Performance
1. Each equipment specification contatned in this document details tha spedfic
performance requirenents pertaining to that specification,
2. Al ATMS equipment shall work 24 hours a day onall days of the wear.

2,2.2 Reliability

1. ‘Each type of ATMS equipment shall be desighed to operate continumusly fer a
peried of Hme as specified in the relevant section of this docoment, when
usedin the ATMS project epvironment

2. Generally, each item of ATMS equipment shall have & Mean-Time-co-Repalr
{MTTR) {time to full normal operation following a failure) speciisd under
required serdce levels in the associated Service Lewel Agrecment comtract
Equipment Tailure and MTTR metde will be moniwred anl ceceeded
throughan exclusive, computerized ATME Asset Management system to be set
up by the service provider that shall be contnucusly maintalned for audit by
HHAL or its authorized representative.

2.2.3 Maintenance

Reutine snd preventative malntenancé precedures shall be provided for all ATMS
equiprent to ensure thaf the squipment continues Yo work within the prescibed
service levels,

2.2.4 Environmental
L All ATMS equipment must maintain full functionality and continee to eperals
within the linits of this specification when subjécted to  the working
envitonment of the praject.
2. All equipment shall function énd perform as per the spectfication, or heter, in
ambient temperatures ranging from-10°C to 55°C and in 25% relative humidity
nan=condensing,

2.2.5 Documentation

The ATHS Service Provider shall be asdequately prepared with necessary
documentation for effective operations and maintenance. Towards this, all
ATMS Equipmaent chall be supplled and used with technical documentation
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comprising such manuals and handbooks accompanied by maps, plans,
drawings, diagrams, specifications, computer programs, fow didgrams, coding
fists, lthrary programs, and all such infermation 55 may he pocessary for the
Service Provider to effectively operate and malntaln the system.

L. The documentation shall b provided under the fallowing peneral headings and
indicative contents (which are not necessarily exhapstive) a5 may be
appropriate w the equipment belng supplied;

a) GIS Based Deslgn Plan of ATMS
I} The Service Frovider will submit a GI5 hased file with the proposed
placement ofall key hardware such as all differant typis of cameras, VMS,
VEDE, VIDES, ECB location of command centzrand any other installations
The KM or QGIS peoject file haz to be submitted for approvalio NHAL or
representatve nominated by WHAL before the finallzation of the locations
of kay hardwars,
i} An indicative Strip Chart as shown in Appendix-E should alse be submitted
For feady reference.
b} Hardware details;
i) Basictechnicol dota, me nos, retings, product codes, et
) Devndls of energy usage at defined load eniculotion
i) Technical dercrinton
) Warmings atd restrictions
¥l Ordwirmy =t parts st
vi) Module fdentification codes
vit ] Mass and averall size afeach tepe-numbersd ftem
vitl]  Pachaging materlnl detalls

£} soffware manuals:
1} Daty, deseriptions and details

d} Drawings - mechanical and stroctursl;
i} Cenoral arrcngements
i} Pringipal detofl drawings
el Drawings -electrical and elecronic:
i) System schemmtics, clrewlt and wiring diagrams.

] Installation ipstructions;

i) Comprebeastve (nstructfons (fncluding drawings for aite omembly) jor
eorrect inttallation ard conmection of all parts of the Equipment, ta he
retoingd for reference purposes

] Istructions refoting to eoch item of eguipment [kely o be nzoofled
geprardiely.

8] Commissioning instractions:

i} Set-up details of addresses, operating porameters, contro! ranges end
fimits,cbe

i) CommiEstontig procedures and Sertem Inbagration tesis,

h} Dpersting instructiens:
i} Procedures for normal oparation

il Maintenance instrochons:
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{ Details of rowting mointenence

i) Cleaning instructions

Hij Trowhie-shonting and foult-finding charts
tw) Maintenance information cors ar booklets

k} Froduct End of Lifs® Plan:
0} Instractions far dismantling the equipment withou! causing damage
it} Detatly of re-usabie/recyciable compornents amd matesialy aird the coding
syeleer wesedd bo idendific them,
i} Detail of ary precious metals
vl Details of any hozordous substances, heavy metaly or otfier polfutents
withihetructlons an thefr sufe handling and dispesal

Docomentatlon shall by prodwced in accordance with the standard as
requiirecby the NHAI or NHATs vepresentative and shall be approved by the
MHAD'or NHAI's representative before the system is accepted.

Documentation shall use S| units in accordance with 150 B0000-1.

Detailed design drawings and structural caloulations for each type of pols,
gantry or structure [including foundations) used o mount ATMS equipment
shall ke submitted to the NHAI and for the NHAL'S nominated reprasentative for
approval after due certification bya Licensed Stroctural Engineer nsing state of
the art softwares, The design calculations shell be carded out in sccordance
with relevant MoETH/IRC standards where applicable,

The drawings shall show materials specification and finkshes for each item of
equipment praposed for use, All weld types and sizes shall be identified on the
design and construction drawings.

Poweer schematic diagrams fac all ATME installations shall besubmitted to the
KHAI and for the NHAI's nominated representative for spproval.
Telecommunications schematic diagram shall be submitted to the NHA| and/or
the NHAI's nominated ropresentative for approval. The elecommunications
diagram shall include all systems, subsystems and components, [ncluding
connections o modsms, devices and the welecommuenications access and
bachbone netwark

Az-built record drawings shall include longitude and Iatiude data accurate 1
within two (2) metres for each of the ATMS equipment and Infras ructure
instalied.

Documentation should be organized so that unsecessary repetition 15 svalded.
Topics lkely to be Frequently referenoed by the service provider {e.g opecating
and maintenance instructbons) should be given praminence As 1t ks recognized
that the valume of the documeéntation and drawings to be provided will vary
considerably with the complexity of the squipment being supplied (ranging
fromm one ring binder to several volumes), the NHAL ar NHAVs representative
should be consulted for jts agreement on the presentation and layous of the
dacuments to be provided.

Dacurments and drawings should be maintained at siteas wall as provided to
NHAL on CD-ROM m Adohe Acrobat (pdf) file test recognition format [ie,
eanverted to pdf from the source program rather than scanned) using the
version current abthe thme of supply. A minimum of two sets shall be provided.
The dishs shall be virus checked and fully marked up / labelled prior e dispatch

Aebvaneed Traffic Mo pemsent System [ATMS) on MHs
Functioral snd Technical Specificstions
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to the NHAL

12. The NHAI or NHAl's representative may additionally require twa sets af final
documents and deawings in full size paper form for record purposes, which
shall be provided on a due confirmation from the NHAL ar NHAl'S
reprasentative,

13, When paper coples of text documentation are 1o be maintained at sie and [ or
provided ta NHAL they shall be in A4 format beund into durable binders. The
manner in which deawlngsin paper farm are hound may vary with their size and
should be agreed with the NHA] or NHAI's represantative prior Lo delivery.

14, Installation instrections to be included [n the package of any item of squipment
Hkaly to be installed separately or in conjunction with the ATHS equipment, shall
ba in the form of a leafet or similar: It shall have suffictent Informatfon{with
disgrams) for the fem concerned o be correctly installed in positon and
connected, and describe any necessary set-up procedure,

15. Maintenance information cards or bodklets, one set of which 15 w be secured
within each equipment éndosure ar cabinet shall be encapsulated in a durable
weatherproof format. They shall show the general layout of squipment and
companent modules and references in schematic form, and set-up addresses for
on-site replacement of component modules,

15. The format and sxtent of slectronic media and/or hardeopy presentation ol
technical shall be agreed with NHAL/ NHAD'S representative before fnalversions
are produced.

2.2.6 Submittals

1. All ATMS equipment shall, as a minimum, meet all tie reguirements listed in
these specifications. Peture technologital advances may allow for ATMS
squipment ta he provided that excesd the minimum requirements in these
Speclfications,

2. Systemsand subsystems that minimize the possibility that aflure of any single
component or module will cause totzl system failure shall be provided,
Fallureof one component or modufe shall not cause the Gilure of any other
component or madule,

3. Product data, designand construction drawings forallof the components shall
be submitted [ the NHAI andfor the NHAIS nemigated representative for
appraval,

4. Heat-load caloulation sheets, accompanied by related manufecturer's data
shieecs 1o support justfication of propased cooling systems shallbe submitted
to the MHAL and for the NHAI't naminated representativis for appraval, Power
constmyption calculations to support proposed power distributlon fype and
size shall also be submitted,

2.2.7 Quality Assurance
1. The ATMS equipment provider shall have in place a quality system
documentition vomplying with 150 9001, for the achvites of design,
devalopment and producticn of the ATMS equipment to be supplisd unless
otherwize agraed by the NHALar NHAT'S nominared representative. Tha quality
system shall cover each and every location where such activitios are
undertaken,
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2. The MHAI or NHATS nomlnated representitive may audit the potential
supplier’s quality system and test facilities before approving use of the
propasad supplter who shall 2ssentially lave an inhouse facility to integrateall
fuajor feld equipment's and demanatrate to the NHAL NHAL reserves the right
far the same,
3 The following requireménts must also be considered:

a) The design and installation of Electrical Instellations shall compiy
with the requirements of the Bureau of Indlan 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 NHALs
requiraments,

2.2.8 Field-Access & On-line remote Access during the Centract period

1. Field-Access: All the equipment of the ATMS system shall provide access for
data extraction and control (where applicable] in 2 secure manner from a local
laptop computer, The access shall be eithes i the form of a wired cornection
via a standard inrerface lilke TCP /P [In the form ofan Ethernet connection), RS
232, BS 485 or Wireless Lan. [t shall be further poszsible in a secure manner
view amd transfer sich accessed data on to the approprlate ATMS server
database to 'male-good” any data Loss that may have ocgurred during normal
operations. Such an operation of data extraction and transfer to the ATMS
server database shall be automatically detevted and logged into the system
asan event for causing a system abert and appropristely included inthe avent
Tepart:

2. ‘The service provider shall use an appropriate GUI supperted software (s] for
the pecforming the above data access, contral and ansfar to the ATMI
database.

% The systems commissioned by the Service Provider shall provide, during the
entire period of the Contract adequate remote oh-line access [via-
internetihaving a dedicated 1P for the NHAl and [ or MNHADS
representazive/Locel Traffic Agency for on-line evaluation ofthe functioning of
cach cquipment / sub-system, Including all field equlpment. The Sarvice
Providershall alsn provide the NHA[ asultable Modular soltware for the same
In the case of PTZ CCTY Cameras, this tood shall dlse support the facilivy of
shgerving real-time lmages from sach camera by remate opetation of the Pan-
Tilt-Zoom Ezcility, NHAL reserves the right to include the resules of any such
examination by NHALand forbs ropresentative inthe achieved service lovels
for the period under evaluation.

4. For the purpose of enahling the above on-line access facility, wach of the
equipment / sub-systems shall be Internet Protcol (1F] based supporting the
Simple Notwork Management Protocal (SNMP], TCP/IE. RTSE of sultable
mathod.

5. The Service Provider will be required to configure direct online access of vides
stroams for each camera through either RTSP. Port Forwarding. HTTE,
WehRTC, Cloud MVH or any protocol supported by NHALATHMS Cloud at 1G and
Local Traffice Agency Command Control Centre.

& Each camera (VIDES , CCTV or one placed in Command Centre] shall he
registered on MHALATMS Module &t HQ. This registration will include but aot
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limited o lat-long, public IF, RTSP url suthentication detalls if any and weh-
link to access the straam of individual camoras respectively,

7o The above tool shall also lnelude 3 featore by which the NHAEand [ or NHATs

representative can generate detatled performance, operation and malntenance
raports without the need for any support / intervention from the Service
provider's persoanel.

B, Where applicable, the ATMS shall be integrated with the Local Traffic Police's

Command and Contral Certre. Thiz shall isclude sharing of live feeds of all
TMCS and VIDES cameras for viewing and/or controls and any additicnal
modular software that allows for the samie, Ifview-only access can be provided
through logln into ATMS software such that above requirenients are met, that
may also be considered.

2.3 Functional Regquirements
2.3.1 Power Supply

1

1

The fisld scuipment shall have the lecally available mains power supply (from
the electricity atility through Resulsted scurce } as the primary Source and
supported with 2 relevant Renewable énergy - based power supply for hack up
atd [/ or generator back up to ensure 24 x7 oparation.

Thi: ATMS Contral Centre shall have the locally available mains power supply
[fromm the &leetricty utility)as the priroary source snd supportad with o UPS
and generator back up to ensure 24 % 7 eperation.

Except where detatied in spedific sections below, all ATMS equipment shall be
powered Fom pither

a) A slpgle phase 230Vac 50Hz2 supplw.

b} Athree phase $80Vac S0H2 sapply.

. ATMS enclosures shall include a power distribution subsystem for supplying

pewer supply to-each companent within the enclosure and related [ Inter-
cannectad ATMS equipment. The circwt breakers shall be properly skzed
according to the expected loads of the ATMS equipment and to mest relevant
eladtrical codé requirements,

Al electrical equipment and cabiing shall be provided In accordanve with
relevant BIS standarde. In cace there no relovant BIS standard exists the BS
To7 1 standsrd shall ke applicable.

The power distribution panel shall be directly fed by the main circuit breaker
at the electrical point of service. The power distribution sssembly shall include
an interface and connectlon to the UPS {where provided). The power
azapmhbly shall be céunected tothe carthing system.

The enclesure shall be sarthed in accordance with the relevant BIS regulations.
The enclosure skall include & 230Vac 15 Amps 3-pin dual sockel power
outletconferming to BIS standard,

The power sockets shall be installed in accordance with relewant BIS
standard

A Multi-stape Transient Voltage Surge Suppressor {TVEE] shall be provided for
earh eiternal coble (related to power sopply, slpnal. data or any other],
connection which iz wrminated at any ltem of exposed external equipment, or
routed through an outdoor ares. The TVSS shall be rated tn sccordanes with BLS
redilirements.
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11. The TVES shall be capable of handiing minimum I0EA fault current, Provision
ghall be made for protection of sarthing and the shield farmour of coaxial cables
and TVSS for each signal conductor

12. The TV3S shall not only clamp the voliage, it shall also divert the fault
curcenista groand If a TVES i destrackively tripped. thera shall be a clear
visual indicatian that the ATMS equipment |5 no longer protected and the
TWEE necds a reset or replacament,

13 ATMS equipment shall automatically regain full pperational functionality when
related electrical power supply 8 restored, without the need for manual
Entervention,

2.3.2 Uninterruptible Power Supply (UPS) Subsystems

1. The woerst-casa power-load data shall be usad to declpn the electrical
conductar sizes, These shall be submitted to the NHAL and for the NHAL'S
representative for approval,

Z. A UPS shall be provided wherever reqguired. The UPS shail meet the
requirements of relevant standards of BIS.

3. Unless atherwise stated in the design drawings and/or specifications, UPS
with a miindemum of Six[6) hour backup shall be provided for all ATMS feld
equipment and telscommurications device lecations, The Batteries of UPS
system should be regularly replaced so a5 o ensure the specfied back-up,

& An Automalic Power Transfer Switch (APTS) shall be provided |nside the
ATME ground mounted enclosure which ransfers power from one-of the
egrerial soirces tothe electrical distribubion system;, The APTS shall monitor
the status of the primary power source and transfer the power conmectivn Lo
the secondary power source when primary power source falls or suffers
degradation. The APTS shall he provided with means to operate in mameal
mods,

B, The AFTS must be able to trapsfer die connection widy the internal powsr
system, Froim the primary power source, (o the secondary power source
within 1 mains power cycle (Jess than 20ms).

6. Additional equipment necessary to eliminate the delay in the transfer of
power sources which may caunse the ATMS equipment to reboot shall be
provided

7, Each extersal power supply line shall be termbnated at the APTS,

2.3.3 Earthing
Al eartiilng of ATMS equipment shall comply with BIS regulations.

2.3.4 Telecommunications
The field equipment shall ba connected ta the ATMS Control Centre wia an optic
fibre: netwnrk uslng suitable ioterfoces. Refer to section 12 within this
dacumentfordetatls of elecemmunications and pebworks,

2.4 Hardware Design Requirements
2.4.1 Mechanical and Housing
ReguiremantsNon-Ground Mounted
Equipment
1. ATHS equipment not contained ina ground mounted squipment enclosure
will hawve specific houging requirements depending on Incation, weather
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conditions and vibratisn from read vehicles,

2. The housing shall be structurally rigid. Mounting acceseorles such as nuts

hiolts, studs, locks, washers etr. shall be of corresion resistant swminkess

fmildsteel. IP 65 or better . The whale assembly shall withstand vehicular

fumes withnut degradation for its sntire service life.

Howsing design shall be condichve [0 a5y malnbenance

4, Housing shall secure the housed equipment, from fampering and theft. Means
shall be provided to raize an alarm in the eontrol rosm in case of tampering.

5. Cable entries to connect the signal, power and contrel wives to the encased
equipment shall be provided and the housing shall eet IPG5 to the minimuimn
[unlege otherwisa specified for 3 particular ATMS equipment under the
relevant section of this decumentl

6. Housing shall have adequate spacs to accommodate cable overages normally
provisioned for future re-connection.

7. Forced sir cooling within the houstng shall be provided if instaflation situation
demands,

% Viewing window m case of camera housiags shall not Introduce distortions or

o

artefacts on the Image.

9, Suitsble arvangements to prevent misting within the housing shall be
provided whers ever necessary.

10, Further detsils are included in sections relevant to each type of ATMS
equipment

2.4.2 Ground Mounted Equipment Enclosures and Poles
2.4.2.1 Ground mounted enclosures and mounting arrangements

1. The pround mounted enclosure shall house Elecommunications souipment,
power and other related equipment necessary for the operation of ATMS
eguipment

2. ‘The equipment must continue fo work within f= pormal operstiag
parameters in this environment, regardless of location.

3. The ground mounted enclesars shall be westher resistant and conform to BLS
requirements withan ingress rating of [P65, as-a minimurm. Where the ground
mounted enclosure nesds to be penstrated, such a5 to facilitare installation of
cables, provisions must be made to the penetration|s] in order m mzintain the
enciosure rating,

4, The enclosurs shall lnclude a secure locking mechanism to mike It timpar-
proof, Further there shall be a provision to generate autoriaticaily an
alectronic sigral on any attempted tampering that can be wsed to gensrate an
apdis-visual alarm at the eostrol centre

5. Each enclosure deor shall be equipped with an adjustable doorstop 1o hobd
the door apet.

6, Warning labels shall ke provided far all electrical panels inaccordance with BIS
or B 7671, Auset jdentification information shall be provided on the outside of
the enclosure and shall be weather reslstant

7. All Internal eannsetors, components and wire terminations instailed m the
enclosure shall be labelled in accordarce with the design drawings

8, Racks and shelves shall be provided In the enclosure (o mount aqaipment as
neaded, Including telscommunicaions devices and power assemblies. The raci
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shall comply with: BIS requirements [er approved equivalent international

standard),

9. ‘The rack shelves shall be capabie of sustaining a constant 19 kg kead, For all
enclosures utilizing tel=communications services fram o telecommunications
network provider, a nominal mounting space af 200mmx 30mm x 7 5mm shall
be provided for interface modules assd by the seevice provider. The enclosure
shal] provide an additlonal fused or breaker protected, UPS- powered receptacle
for relabed power requirement

10, The ground mownted enclosure shall include an LED Hghting Axture, minlmum
rating 5 watls, complets with lensor shield and high-efficiency LED lamp sdriver.

11, Ground mounted enclosures shall ba mounted on a concrete foundation of the
concrete tlass and dimensions shown in the detailed project desiyn drawings. A
cablnet riser shall be included when the cabinst is kseated below grade to
prosect agaimnet watar incursion,

12. All mounting arrangsments for ATMS equipment shall alse comply with the
requirements of that equipment as detailed (w his specification.

13, The foundation and the foundation bolts for Grownd maounted enclosires, Bl
and fixed poles exc. shall be fabricated using a suitable [site specific grade of
steel] material The assembly shall be galvanized to 8 minimum coating
thiclkasss of 100 microns,

14. Gabeanized Nuts, locknuts, lecking pins washers ete, shall be supplied as 2 part
of the foundation

15, Fising templates with a plscement accuracy of at least +/- lmm shall be
prowided to allow for the corvect arientation and inscllation of the steel
Foundatben on wthe concrete baze.

16, The strongth of the foundation assembly shall be suitable to bold the
Enclosurs/Pele while withstanding weather conditions of the site for a period
of at least 25 years.

2422 Poles
1. The poles shall be designed to offer a steble platform for the imaging
equipment to operate, Each pole and its associated harcware shall be
fahricated nsing material appropriate for i installation site:
2. Nominal mounting helght may be assumed as 12 meters Qowever, some
situations may warrant different heights.

2.4.2.2.1 TIE Pole

1. The poles shall be designed to offer o stable platform for the imagiag
equipmant to operate, Each pole and it associated hardware shall be
fabricated using material appropriate for it Installation site (Gl marine
grade 55, powder coatad steel or enamel palated bo)

2. Paoles shall incorperate a mid-hinge tilt arrangement with 2 suitable counter
welght 1 ensure a balanced tilt. The structural design shall conform o
relevant standards and shall be certified by a statutory autherity for
structural integrity and maximum allowable vibration (tvpically caused by
wind forces and other external stimuli) to ensure 3 stable image at full optical
zoom of the camera mounted on it

3 The design ghall he wmpering gradually over the whole langth with the
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miplmum cross sectonat the top.

4. The design shall be base plate mounted with a matching foundation.

5. The poles shall be supplied with a mousting template, rag [ousdation bolts
and other associated installation hardware.

6. Anaccess doorat the bottom of the pale shall be pravided at a typical haight
of 0.5 meters from the base for the termination panel The fyplcal door
dimensions shall be 125mm wide by 500 mm high er sulteble size as
requited.

7. ‘The design of the pole and hinge arrangement shall be such that the mounted
equipment does not touch the base of the pole or ground when lowered.

A.  Suitable eyelets, anchors, pulleys, eto.shall bé incorporated n the pole design
to allow for €ase of raising the pole and to requlate the spead ol lowering.

9, ‘Thedesign shall incorporats secure Jatching systems at the hinges to hold the
twao sectons rigidly, Thera shall also be 3 provision to pad-lock the ™o
sections to prevent unauthorized peaple from lowering the pole.

16, The base plate shall be designed to allew underground appropriste plastic
Jalvanized Iron conduits o enter the bage of the pole:

11, There shall be s tapered hole located not more than 150 mm from the top on
the side of the pole to accept conduit fittings to route cables to the mounted
imaging system componsnts,

12, The astembly shall be of stalnless steel/galwanized /Enamel
Fainted fpowder-coated to an appropriate mininum coating thickness.

13. Defloction dos towind shall not exesed 0.1 degrees at a wind speed ofat least
26im,s with the equipment mounted on the pole,

14, Sultably slzed powider coated terminal bosk and terminal block assembly shall
b provided and be treated asa part of the fixed pole. 1t shall be installed on
the pale near the bottom snd and the [aint cable entry fexit points {ar glands)
shall be sealed using 2 water proof sealant to avold water Ingress inte the Hox
or the pole base,

2.4.2.2.2 Fixed Pale

1. Fixed poles shall be used to mount Nashing traffic lights and cameras in
s of the leoations.

2. Fixed pole eross section shall either he droular-with a typleal outer
diametersl 150 mim ar square cross section.

3.  The joint[s} shall beseam welded,

4 The fully [abricated pols colimn shall be of stainless steel/galvanized
JEname} Peinted/ powder-coated (o an appropriate mintmum coating
Lhickmass,

5, The peles shall incorporake suitably designed holes on thi sides th allow for
electrical cables to enter or exit the pobe undamaged.

&, ‘The bottom partion of the pole shall be tweated for corrusion resfetance in
accordance to the installation skte,

7. Thestructural steel and design shall conform torelevant standards and shall
be certified by a smtutory authority for stroctiral integrity and maximum
allowable vibration [typically caused by Wind forces and other externzl
stimull] & ensure s stable lmape at full optical soum of the camera mounted
on ik

8 Deflection doe o wind shall not exceed 0.1 degrees ara: wind speed of at
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least 28m,/s with the equipment mounted on the pole,

9. Sultably sized powder costed terminal hoax and terminal block assembly
shall be provided and be treated a5 3 part of the Fxed pole. It shall be
installed an the pole near the bottom end and the joint, eable entry/exic
paints {nr glands] shall be sealed using o water proof sealant tn avold water
Ingress ints the box or the pole base,

2.4.3 Heating, Ventilation and Air Conditioning (HVAC) Subsystem

1, Where required, the ground mounted snclosure shall include an - air
conditioning system. The air conditioning system can be either passive or
active: Tho dasign shall be submitmed to the NHAE or NHAL'S representative for
dprpraval.

2. Where s cooling system invelving alr conditioner or other heat-exchunger is
used, the cooling systemn shall be mounted next to or on the exterior of the
ATHMS enclosure. Where the endosure peeds to be penetrated, such as to
facllitate Installation of pipes for coolant swpply and returm lines,
provisionsshall be made to the penetrations) in order to maintiln the
endosura raling.

2.4.4 Installation

1. Theground mounted enclosure shall be installed according to appropriate good
engineering practices. All internal components and UPS (i cequived) shall be
sacurely mounted,

2. For ground mousnted enclosure Installation, UV-resistant caulking material
ghall be agplied along the joints of the enclosure For mounting undar acamers
lowering systemn, the enclesure shall he positioned away from  the space
diractly below related camera

3. Provizlons shall be pade for-all ducts (Lo power, kelecormmunications, ato), in
accordance with the desipn drawings and for specifications, that will facllitate
the conpection beoween the enclosure and the ATMS equipment

4, Whero cables enter the ground mounted enclosure, thay shall be fived and
secured agalngt movement and to relieve strese on the cable termination. Afl
pengtrations i the enclosure shall be sealed with silicone sealant to impede
endry of gas, dust and water,

5. All wires/cables within the enclosure shall be secured and laheled. Earth wires
from all electrical devices, including surge suppressors, shall be terminated
divectiy to the dedicated earth terminal in the endagsure. Earth conductors shall
not be daisy-chained rom devies o device

6. All conductors careying electrlcity ot 50Vac or higher shall be segregated from
all selecommurications. signal conductors and conductor carrying electridty
[owrer than &0Vac & minimum of 75mm shall be provided between these two
conductar groups, Where conductors belenging to theze two greups need to
cross sach other at distances eloser than 75mm, the inswmiler must ensure the
conductors are ata 90 degree angle [perpendicular) o each ather.

7, Each wire shall be identificd on both endsof the wire with heat shrink, thermal
transfer tube type wire markers in English. Adhesive labels are pot acceptable.
Thewire markers shall be white with black bettering. Hand marking of the label
iz nat acceptanla,
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2.5 Testing and Training
2.5.1 General Testing
Any test faclity commissloned b camry ouk evdironmental, eleciromagnetic
compatibifity or optical parformance tests or salely testing of telecommundications
equipment shall have adequate acereditation meeting a velevant BIS standard or 150
standard or set up by a relevant povernment agency as a central facility,
1. Quality systems relating to the design. development, testing supply and
maintepance of softwanra shall implement the guidance of IS0 S000-3.
Z. The Service provider shall operate an Environmental Mamagement System
complying with the requirements of 150 14001,

3. Any certification or accreditation necessary oo comply with this specification
shall have validity current az the tima the Contract is placed and be maintainad
walid throwghout the peciod of the Cantract. Evidence of this certification or
accraditation shall be provided,

4. The ATMS service provider shall be responsible for any testing and/for
certification of equipment needed to meet or demonstrate compliance with
STAtTOrY of regilatory instruments and requiraments,

5. The ATMS equipment shall provide reasonable access and facilities for the NHAI
or the NHAI's nominated represenkative to audit the operation of [ts quality
systems and test facilitdes as deemed nmecessary by the MHAL or the NHAFS
nominated represantative.

b, The ATMS service provider ghall accept all responsibility for the satisfactory
gquality, desien and workmanship of the ATMS equipment being supplied and
svery part of the system and equipment whether manufacturad by or supplied
to the ATMS setvice provider by supply chain partners and whether specified or
approved by name ornot.

7. Documentation detailing the propoased schedule of tests to be undertabon at each

stags of the test process for all ATMS equipment shall be provided. fs 2

minimum, the tests shall include Faciery Acceptance Tests [FAT) Site

Acceptance Testa (SAT] and Spstem Integrotion Tests (BIT). All eoste For such

tests shall be boroe by the senvice provider,

Al test equipinent shall lave & valid cllbraton certifbcatipn.

9. Theaceptance of sach stage of testing does not imply that testing ls complete at
that stage. If problems are found ot 3 Jater date or stage of testng, it may be
necessary to raturn to an earler stage of tosting aler repairs have been made
the system, If at & later stage of besting, an {tem of aquipment is replaced,
repaired. or sipniflcantly medified, the equipment shall be retested 10 the leval
neceszary to isolate any problem and extabbsh a course of action to remedy the
siRLakian,

10, Yest procedures, checklists, test forms and data summary sheets shall be
proiided for each item, The propesed test procedures shall inglutde a deseription
of the test topics, applicable pass/fail metrics, planped tes method and planned
best [nstruments and fools. The NMHALD andfor the HHAs nominated
reprosentative shall he notified of the date, time and place of each test, as 3
minimum at least 28 calendar days prior to the date the test is planned to be
ponducted. The tests shall be conducted fn the presence of the NHAI and for the
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NHAI's nominated representative unless specifically authorized in writing by
NHAI stherwlse

11, The NHAI and/or the NHAL'S nominated representative shall sign the trial test
documents as proof of & successful tial test for each item of ATMS equipment
and ancillary componerts. If the test trial Is unsuccassful, the NHAL and/or the
NHAT's nominated representative shall be given minimam seven [7) full business
days' prior notification before rescheduling another test trial,

12, ATMS Equipmaent that fails to conform to the rogquirements of any test will he
considered defective and the equipment will be rejected by the NHAL and for the
NHAI's nominated representative, In the event a defect is determined, it shall be
determined whether it i mited to 2 spocific unlt or could be potential problems
irnall such units. Equipment rejected herause of problems limited to the specific
unit may be offered agaln for retest provided all issois of nen-compliance have
besr correctod and re-tested and evidence thereof submitted to the NHALand /or
the NHAI's newminated representative. The evidence theredf shall Include 25 a
minimum a technical reportdetailing the Investigation that has been undertaken
to determing the cause of the fallurs, The report shall detail, as & minimum. the
eymptoms, cause and what action was requived to remedy the faflure. This
repart, shall be submitted dnd spproved by the NHAL andfor the NHAPs
nomirated ropresentative prior to a new test data being schaduled.

13, In the event that the ATMS aquipment malfunctions during the test period, the
NHA! and/for the NHATs nominated representative may declare a defect and
raquire replacement of all equipment at no additianal cost. When a defect i
declared, the test and test period shall be restarted from the beginning (or that
spectfc ATMS equipment

14 If ATMS equipment has been madifiad or replaced a2 & result of a dofoct, a report
shall be prepared and detiversd 1o the NHAI and/or the NHALS nominated
representative for acceptance The reportshall describe the nature of e failure
and the carrective action{s) mkon, If & failure pattern, as defined by the NHAI
and for the NHA's nominated representative, develops, the NHAT andfor the
MHAI'S nominated representative may direct that design and construction
modifications be made to ull similar units without additional cost to the NHAL Tn
the tase of problems comimon to many units; all units shall be modified at no
adlidlthemal cost to che MHAL

15. See relevant subsections belew for a detalled description of each Gpe of testing
and what it [nvelves,

2.5.2 Factory Acceptance Test (FAT)

1. The Factory Acceptance Test {EAT) shall be undertaken to ensure the ATMS
aquipment has been completed to the required functionality, safety and quality
and meets all the contractusl spevificaltons.

2. The FAT shall be undertaleen bofore shipping to slte to ensure the squipment
has heen completed [constrected, programmed and pre-commissioned] to the
required guality and s fully operational. This will include cquipment
aszembled toits final deliverable state vither inside or outside the ATMS project

3, The FAT shall be undertaken on the equipment dug 1o be shipped to the site o
fulfil thelr uperational requirement and not #n ap aliemative product,
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3] Provide proofof functionality, quality and integrity with a comprehensive
checking process against the praduct specifications

bl Verify all-important documents (mannals, instructons, plans, drawings)
to ersure they accurately reflect the requirements and the equipment
ppeErRticn

£) Ensure that the equipment performs as expedted uncder the testzble
range of foreseeable conditions, including misuse and errors.

8 The FAT may be wimessed by the WHAl or the NHAl's nominated
representakive;

6 Each FAT shall be specific to the product helng tested but shall include the
following as & minimumy;

a} Pre-inspettion testing and inspection

b] Pre-configuration of settings and software

£] Preparation of a test pegletr

d] Review of drawings and decumentation

e] Adequate testing of functionality

fl interface testing

gl Full commamicatinns testing

h] Full cycle of powering up, logging on, logging off and powering down.

7. In the event of a test faillng for any reason, the equipment provider must
undertale an analysis of the fault IF the fault is conswdered to be irresolvuble,
then an exception shall be logged in the test register, At the end of tha FAT, tha
completed tests should he evaluated with the test team including any test
failures that oceurred. An evaluation meeting shall agree on the nature of any
faults enzountered and discussing if the FAT should be continued.

8. One of the following actions shall he taken dependent on the extent of the fault:

a] The FAT can he completed if tha faults are minor, and the system shall be
constdered acceptable, sabject to the fault belng fixed hefors system
commisslonlng ak site. A FAT shall also be repeated on a new versien of the
systenn incorporating o fix for the Faukt.

b] Testing faults resniting from test procedure ervor or operator error shall
be repeated, The test may be repeatsd immuodiately if the errer is detected
at the time of the FAT.

€} Major faulis during the FAT shall lead to abandoning the FAT and
rescheduling it for a lster date pending the fault being resalved
appropriately by the equipment provider.

d) The FAT tests specified shall be repeated for the SAT.

2.5.3 Site Acceptance Tests (SAT)

1. A Site Acceptance Test [SAT) shall be undertaken nt each ATME equipment
lacation to verify that it meets the requivements described In the detailed
project design specificationg.

2 Following the installation of equipment, but prior to the conngction with other
ATMS systems and subsystems, a SAT shall be conducted on each picee of
equipment and witnessed by the NHAI and/or the NHAFS nominated
representative,

3. The test shall exercise all standalone (non-network] functional operations of
the ATMS equipmant and ancillary components installed and shall demonsirete
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conformance with the requirements described In the detailed project design
specifications, relevant standards and manufacturer specifications

4, The quality of equipment and its installation shall be judped and verified to
ensure compliance to relevant standards oudining operacional safety, Ingress
protection, Surge liphtning protection and Radia interferance.

7 Equipment installation shall be inspected to confirm compliance to equipment
manufzcturer's Installation good practice recomemendatizns.

B The ATMS equipment provider shall ensure that the reguired lesting
equipment, incloding a portable computer and rest sofftware & provided for the
SAT.

7 [Fany ATMS equipment of ancillary compenent fils to pass ils SAT more an
twice, it shall be replaced with new ATMS equipreent or andllary componant of
same mike and model and the entire SAT shall be tepeated untll proven
successful.

8, The SAT shall be conducted for each and svery place of ATMS equipment and
anclllary components,

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

2.3.49 System Integration Tests (5IT)

1. The 3[T shall also incorporate the network-manageabls portions of the ATMS
system including the ATMS systern interface to the Begional and Main Control
centres. The SIT shall begin after earlier stages of resting have heen successfully
compleied [Le FAT and SAT) and sccepted by the NHAL and/or the NHALs
nominated representative, When possible, the S[T shall be conducted durlng the
harshest environment: period deemed for that particular equipment The
duration of the SIT will be agreed with the NHAI or the NHAls nominated
represcatative prior e starting

2 In the event of a system, subsystem, ATMS squipment, or ancillary component
fatlure, with the exception of consunsble items such as [uses, the Froject shall
be shut down for purposss of testing and correcting identified deficiencies
[Systemn Shutdown), System Shutdown 5 defined a5 any condition which, due to
work performed by the Service provider, resulis in the Project or any system,
subsystem, ATMS equipment. or ancillary component thereof to ceass oparation.

3. The&IT shall be re-started after the identified deficlency has been corrected

4+  Ifthe total number of System Shotdowns excesds thres [3] die to the same system
or subsysten, ATHS equipment. or ancillary component;

A The system, subsystem, ATMS squipment, or ancillary componznt shall be
removed and replaced with a new and unused unit.
bl All applicable FAT and SAT, as decmed recessary by the NHAD and for the
MHAL'S nomipated represeotztive shall be performed and the SIT shall be
rostarted upon weltten approval frops the MHAL andfor the NHAD's
neminated representative
5. Time extenstons shall not be granted o perform the ST due @ any falares,
Failures during the SIT shall be rectified at no additional cost bo the NHAL
6. Upaon the successful campletion of the SIT and all the réquired submittals,
testing, ralning, and dodumentation liave been successfully submitted o
and approved by the NHAT and/or the NHATS neminated represeantative, the
NHAI andfor the NHA's nominated representative shall provide written
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noticeat Final Acceplance.

7. The notice of Final Acceptance implies that the system is ready for commarcial
specaticn subject to adequate training provided to the Operatons ‘and
Malntenance personnel [Ref section 2.5.7).

1.5.5 Defects Liability Period (DLP)

L. Amy cefects in the systom identified by the NHA and / orthe NHAT's nominated
representative and provided to the Service provider in the form of 8 written
notice during the Final Acceptance [Ref 254 above) shall be rectified during
the Defacts Liability Period, The above defects list shall also ingdude any defects
that surface during the DLP which shall also be rectified by the Servies provider
during the defined DLF itself.

2. Suitable tests for conflrming the rectficatlon of defects shall be performed by
the Service provider to the satisfoction of the NHAL andjor NHAI's
reprEsentative,

3. The DLF shadl be in force for a pedod equal to the contract/cancession period
under the main Contract / Concessiaon Agresment succeeding the natice of Final
Acceptance,

2.5.6 Integration

1. Integradon activitles of the ATMS projec shall be coordinated and undertaken
such that all systems, subsystems, ATMS equipmentand ancillary components
are integrated with the ATMS Controd Centre hardweare and in accordance with
the detalled projact design speciflcations.

Z. Allintegratton activates shali be coordinated with the NHAT and for the NHAI's
noininated representative prior o commencement of any Integration aotivithes
and shall be agreed in accordance with the preject program.

| |HEEEI.1ﬁErI activitles shall Incliude the telecomimunication nodes -[|_E, H:na.ﬂl:d
Ethernet Switches] with the existing and/or proposed fibre optic Ethernes
telecommunications netwerk for the design and connectivity of the ATMS
Prisject.

4, All ATMS equipment shall be managed and operated by the ATHMS Control
Centre, The ATMS equlpment shall be mteprated as identified In the deslgn
drawings and /or specifications, inte the ATMS Contral Cantre.

2.5.7 Training

L Training shall be provided for the eperdtion and waintenance ol all the ATMS
equlpmest and ancillary components.

&, Certification by the NHALand / or the NHAI's representatives is- mandatory far
the Service provider to begin commerclal operations of the system.

3. Training shall be desighed to [amiliarize the Service provider's cwn
Operatlons & Maintenance persopnmnel and NHA's representatives with the
desigh, Inatallation, aperationand maintenznce of the ATMS equipmentand the
overall spstem, The training shall also cover functionality, theory of oparation,
callbration, testing, petformance and operating parameters

4. A single arganized training shall be conducted by the Service provider. A
complete course outline and summary of the experience and gualifications of
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I
the Instructors shall be submited to the NHAI and/or the NHAI'S nominated
representative for approval prior o commencement of training. Trainlng
zesxions may be combined and for shorteped with the sgreement of the NHAL
The training will be condurted at a lecatlon agreed with the NHAL

5. The training materials shall be provided in English. The training materialz shatl
fnclude a3 @ minimum:
2, Course outine
b. A Microsoft Dffice PowerPaint pressatation showing detailed subject
material
€. Uperation and maintenance manuals in both electronic and paper format
d. Test equipment and tools
e Any ather required information,

6. Training shail alzo Inchide the imparting of practical "hands-cn' experlénce to
the tralnees during each tralming sesslon.

7o Atthe end of éacl training session, a test shall be conducted on the tralnees to
gauge their learning and e effectiventsy of the training,

8. I at any tirne during a training course, the NHATand//sr the NHAV's nominated
representative decermine thar the course ks not balng presented in an effactive
manner, the raining session shall be suspended. The Semvice provider shall
make the necessary chianges t the course, resubmit the required tratning
materials for approval and reschedule the ralnkhg course,

2.6 System Operation and Maintenance
1. The Service provider shall perform System Operation and Malntenance
(D&M} [after Final Acceptance of the sysbem] meeting the requirements
contained in the Terms of Reference,
2. The Service provider shall deploy adequate number of trained personnel at

site and at their back offive to ensure that the above requirements ars met,
The Service provider shell submit, to the NHAI repdrts as reguiced on thelr
Operation and Mointenance,

2.7 Computer Software Requirements

These requirements inchude these that are required to ensure adagquane
aviilakility& sustaimability of the ATMS software during the contract period

1. The software for the system shall be designed and developed for adequate
sealability of exieting system functionallty, additon of mew functicnality and
easy matintainabiliby. The medium used lorsterage and Jeading of programs
shillbe suitable for the way they are Iikely 1o be handled and stored: and shall
mot raquire closely controlled anvironmental eonditions.

2. The sofiware development methodology used should  ensure the
developmant of modular safbamre

3. The ATMS service provider shall ensure that the development environment is
adequately malntalned during the contrac period to ensure adequate
support for the maintepance of the software under use and FRarthor
additions /madifications tn s fanctionality 55 may be regulred.

4. Al documentation, dagrams (Including software schematics or autemated tool
output] and specifications, shall be produced to recognize Standards and, apart
from whars ather standards are apreed, shall gse conventions, symbals and
terminology defined in the-appropriate European or International stangards.
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There shall be at least two etz of all source programs held on the agreed

medium. For reasons of security one set shall be kept remate from the other{s)
and regularly updated as changes are made. By agreement the NHAI or the
NHAI's nominated representative may kold ore set.

The ATMS service provider shall hald at least two sets of all aperational
prograngs includ img, where appropriate, site-specific data and programs held in
dppropriate media..

All programs being deploved shall be clearly identified and include the
appropriate [ssue detalls and date.

Mocular Data & API Integrations: All the data generated for incldents,
violations, traffic bt as collected by varlows cenvors will bo integrated with
ATMS commiand centre software /data. This data may be required to be shared
with NHAI HE) through APD in rew or aggregated format as desived through
APls

NHAI may require from time to Hme bwoe-way AP] integrations with
software/apps under contral of NHA HQ, These API integrations shall be part

hvarced Traffic Mamage mont System VTS ) on N

of existing ATMY contracts at no additional cost,

10. The documentation held at site shall be fully annotated with issus number, date

and section reference and shall indude the fallowing:

a) A concise description of the sverdll fanctien of the software.

b) Detafls of the comrputer hardwares of the system, upon which the software
in Installed amd sny proprietary softwave products used, including
databases operating systems and their version,/issue status,

¢} A complete list of all modules in the soltware with their functional
description and interaction with other modules,

d) Clear opersting instrictions,

2.8 Information Security and Data Protection

I

Providers of ATMS system are required o ensure that the system  being
provided operates In a secure manner. The solutfons offered shall be in
accerdance with Information Technology (Keasonable security practices and
procedures and sensitive personal data or Information) Rules, 2011 published
vide Government of India Motifcation No: G5R, 7136 dated 11t April; 2011
prany oiher Government Order issved from time to time regarding security
norms of vides sinveillance system or any other sub-system of ATMS,

- TheService provider is expected to have famibiarly with (50027001 or procure

the necessary expertise in developing atid delivering solutions in line with
information system security bost practloe.

The Provider of the ATMS swstem shall ensore that the dita  colleched
throughout the contract period 15 Securely kept and usape Lmited in
purpesenl that of ATMS, The 81 shall be governed by the Digital Persopal Data
Frotection Bill, 2023 and any relevant Government of India rules notified
ther=on,

The contractor shall carry out an IT security audit of the ATMS application
software through STOC  (Standardization Testing and  Chaality
Cartiftcation] fCERT-in {Camputer Emergency Response Team) empanelied
vendors at least onee in & year as per dirsctions of NHAT from dme to fime.
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2.9 Equipment Security
L. The cuntractor feoncessionaire shall be sale responsible for safaty of 4l the
ATMS spster, sub-system, equipments ngatnst theft, vandalism etc. Any
egjeipment stalen fvandalised has to be replacad.

2. The contrestor/roncessionaice may use adequale manual safety measires or
implement suitable electronic security mechanisms for same,

3. All the systems, sub-systams and equipments should be adeguately Insured
to affset loss due to vandahzm /theft e

2.10 Civil Design

The foundation of all the equipment shall be adequately designed as por
relevant [S Codes using minimum M25 Grade of concrete and Fe504 grade
steel minforcement,

2.11 Wark Area Safety and Traffic Control

2.11.1 General

8 fhsiructions and excavations In the work sreas shall be adequately fenced
and guarded at all times and proper traffic control devices shall be instalied
to protect the warkers 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. Roads and sidewalks shall not be used for
the unnecessary slorage of materkls.

b Adequate traffic control devices shall be in place before work begins and all
such devices shall be removed immadiatelr when the woek s complated. Ay
work progresses, warning devices which were appropriateatons tme but are
no longer applicable shall be removed mmediately,

€ Signs, lights, bartiers and ather traffic control devices shall be maintained in
gaad arder and in the correct position day and niglt Signs shall be neat, clear
and 12gible at all times.

d. Compensation for meeting the requirements of this section shall be included
In the varlaws bld items and no soparate payments will be made, therefors.

. Pendlties shall applicableas preseribed in the Penalty clause abiove, in case of
Any non- complisnce or safety vislation.

2.11.2 Highway Lane Closure

No lane closura shall be permitted on amy road during peik houts except with prior
approval of the NHAL During non-peak hours, one or sevisral traffic lanes may be
closed pravided that at least one lane in each direction is open for traffic at all tmes,
On two-wiay, two-lane roads, any Tane closure shall be first approvid by the NHAL
Notwithstanding the provisions above, the NHAI and the police shall have the
powerto order the lane closure removed or to require better trafic control

measi.res.
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2.11.3 Warning Signs

Funclioal and Techiical Specificatiury.

d All work area wamning signs shall conform 12 the requirements in the relevant

regulations in Indi,

b, A "LANE CLOSED AHEAD® and a *LANE CLOSED® sign shall be placed
upstream of the lane closure site at a distancs of approximately 100 meters and
50 meters rospectively when one lane of the roadway is cloged, These signs
shall be placed further upswream of the wark area if more than ooe lane of

the roadway isclosed,

e All work area warning sighs shall be made of reflective sheet or material if

thesigns are to remaln In place during hours of darkness.

cl. The design, specifications, quantity, location, placement of the Signages shall

fully comply with IRC 67 2022, and, or applicable international code.

2114 Temposary Warning Flashers

Temporary wamning flashers of Amber/red colour LED and minimum S00mm dia
shall be used during the hours of darkness if traffic cones, barricades or other
barrlers are to resmain 1o posidon at sight Lamps shall be ept alisht at all tmes
during the hoors ol darkness The flashers shall dearly matk the site of ahstrurtions
and delineate the transition zone, Minimum 4 nes. waring Nashers shall e kepralighe
at aach such location

2.11.5 Traffic Comnes

Traffic cones and water filled barrisrs shall be placed on the roadwayin advance of
the work site to form a trapsition taper. The lengrh of the transition taper shall be at
least 30 meters so as to guide traffic smoeothly from the full width section to the
narrowed down section Spacing between the cones shall be no more than 10
meteTs.
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Chapter 3
Video Surveillance System/ Traffic Monitor Camera
System (TMCS)

3.1 Scope

This specification lays deswn the general, functional and technizal reguirement of
the Closed Circuit Television {CCTV) System to be used as a sub-system of ATMS
implementation. TMCS shall indude menitoring through pale. mounted PTE
cameris.

3.2 Function

1. The system monitors vehicular and sther road related activity along the
highway stretch rot more than interval of 1 km alteenating side/median
mounted on Poles. In case certain stretches include regular curves ete (hilly
raads ete] not allowing central line of sight, then additions] TMCS camera shall
be put to ensure effective surveillance of the entive stretch,

2. CCTY system is required to ensure effective surveillance of the torget road
section and related surrounding areas and gonerate & tamperpraat record for
poat event atalysls,

3. The PTL cameras shill be programmed such that they are able to cover 500m
In each direction using presets.

4. Thizs will cover the entire stretch and will be primacy survellance methad
While primary usage will ba manual survelllancs, TMOS cameras shall have
basic intelligence for “Accident Detection® and “Stalled Vehicles Detection®.

3.3 Functional Requirements

1. The Syctetn shall provide anonline display of video images. 1tshall bepossible
tr use monidors with Iatest display technology or similar display devioss
located In ATMS Contend Cengre,

4. Propozed CCTV system chall follow ap apen standasd and follow an 1P based
metwork centric architecture to provide a high-speed system implementation
for best performance.

4. System shall use video signals from various types of CMOS colour cameras
ingtalled at road focatlons, procesz. them for  wviewing on
workstations/ monitarsat ATMS Contral Centre and simultaneously recard all
the camerae,

4. Foutapge should be nsed fo conductautomats deteckion of key events which are
central to Incldent response and rodd safety. These events are codrse enough
tobe identified theough cameras even at o distance and hence separate from
VIDES caineras, The key events are as folloves:

o Accidents [oollbelons, erashed vehiclas, amaboe ete)
b, Parked/Stationary Vehicks

5. It will be up to the service provider to condduct analytics on cdge o at the
camera level and then convey the results to the command center orcentrally
at Che ATM S software or cloud as long as eventsare detected automatically
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and conveyed back to the ATMS seftware In <5 seconds of happaning in

rerality.
6, Whenever any avddent or stalled vehicte is detected by the TMCS camera
the following will be sequence of events:
& The camera will pause in that Iocation for the time being.
b Alarm will be initiated [audio and visaal) in the command center and
the view of this camera will be highlightes or brought te foous by the
TMCS software.
e Dperator will assess the information and take action:

E Aceident [MNatify Emargency Response teams)

il. Stalled Vehicle (Dispatch RFYV, zoom into number plate -and
record evidence (photo, number-plate etc) for appropriate
action incase parking 1§ cawsed by avoidable reasons;

7. Video Pootages should have been compressed using H264 [MPEG 4 pait
10/ AVE) standard prior to vecording.

8. Any new ATMS setup shall use Digital IP cameraz only. Apaleg CCD/CMOS
cameras with external encoders are pnly permitbed (F ATMS has already
been setup before sus of this ciroslar, Analog CED cameres should conpect
to a Hardware encoder through & cable and the combination shall support
minimwitn dual streams. The hardware encoder used shall ba capable of
producing streams at 25 FPS foreach connected camers, 17 the camera i3 1P
based, it should be UTP ready. The coimpressed video shall be streamed over
the [P network. Any new setup shall have [P cameras ooly, I newer
techaslogies of camera such a5 doud-first etc are available, they can be
plloted ot risk of the 81 and demonstrate that same functionalities as
regaired by 1P Cameras are baing met,

9. Encodars shall have lsss than 200 ms of latency and shall suppert dual
streami— H.264 {MPEG 4 part 10/AVG) ar [PEG.

10, The recording resolution and frame rate for esch camers shall be uger
programmable,

11, Surveillanee TMCS/CCTV cameras shall aperate on 230 WV, 500 Hz single-
phass power supply. If the camera or connecied ACCessory Operates on a
different valtage or frequency, necessary comverslonfcorrection device shall
be supplied along with the camara

12, Encoders shall be FOE compant and connected 1o Layer £ or Layer 3 switch
a5 per system daslgn using UTE CAT 6 Cable or fibre optic cable and the
requiired connectors a5 per standards,

13. The encader shall be boitt on embedded processor, preferably with (ks oam
RTOS and should convert Analog Composite,/S-Video input Inte goed quality
digital stream op real time bagig It shall be sble to transmit as
Upicast/Multicast IP packet with low latency [less than 200 msec) for Hve
wlewine as well 25 for resosdine.

14 The mintmum video resolution should be 2 MP,

15. The encoder should generate H.264 [MPEG-+4 part 10/ANC) or IPEG video
stream Compliant with 130 /1EC 1d4%6-10 standard. The encoder should be
interchangezble with any standaird encoder of any other make, which
generates 264 [MPEG-4 part 10/AVC) video stream Comgpliant with
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I50/IEC 14496-10 standard.

16, PTZ cameras shall support the feature of pre-programmed tours far casy
customization to cover specific points of interest in & predetermined
pattarn,

17.The TMCS cameras ean also be used to keep an eye on the [legal
encriachment, broad O&M defects as visible from cameras, plantation ste, A
dedicated operator with civil englneering background shall be deployed 10
sean fioom the highway ta identify DEM related detects and raport them to
HHAI One through dedicated Jogin prepared for ATMS provider.

1B.1f Vehicle has beent manually identified to be driving in wrong direction
(contrallow] for more than 1 ke (iwe TMCS) cameras then command centre
should immedistely dispateh PV,

3.4 Technical Requiremeants

1. The rated resalution should be sulficient ta view the target area in acceptable
détall for all cameras, Vehlele characteristics and vehicke class shall be
discernible from a distance of 500 meters from the camera (at fall opdeal
#onm ) in day conditon atleast,

2. All camperas shall have a minimum sensitivity of 0.02 lux for colour imagesata
shutter speed of 1/15.

3. AGC and Aute iris combination shall providez light range adaptationof 100001
ar hetter;

4. Al camieras should be rated For sutdanr use,

5 All cameras shall have day-night IR filter for brilliant daytme eolour and
excellent night vision under low light

B. Cameras shall have intwilt IR [Muminator of 108 meters for night vision
functinmalities,

7. Ability to communicate using a cheice of technologies {Elther Wired ether-net,
WIFI, OFC, 4G /56 ete,) to allow for system scalabllity and smooth invegration,
e the communication Infrastructiire is changed or upgradad.

8. PTL cameras shall allow for 360 degree pan, ¢ to 92 degree tilt and at least 35x
optical zaom and 16x digital soom to provide for coverage of a wide arget area
and yel malntain the required image detail. All PTE cameras shall have Closed
luop speed control with Integral pan / tilt motor drive to enable smooth. precise
pan-tilt far fine control and accurate tracking, even at high zoom levels.

9. All cameras shall have Flat glass window with internal heater for hetter optical
performace in raiay, humid environments.

10 All cameras housing should be waterproof, weather-sealed and corrosion
resistant.

11 Itshadl be ensured that the Camera mounted on the pole provides an adequately
stahle image up to wind speeds of 200 ke / h ueh that a vehizle's male and
model can be clearly identified on the eontrol room display, at full zoom, Sucha
stable image shall also be ensured whea vibrations are enceuntered during the
passage of heavy vehicles closs to the CETV pale.
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12 CCTV PTZ (TMCS) Cameras shall comply with the fallowing Physical and

electricalypect ications:

a] ImageBensor 173" ar botter

b} Active Plaels T2BO[HT =960 (V] or better [Z MF)

cf Resolation Minimum 2 MP

d) Sensitivity L005 Tux (BFW], lass than 006 Lux [Cobeur] or better
a) Focus 3. 5num Lo 129w ar better

£] Urptical Zoam 35K ar ety

gl Dgital Zoom 16x

h) Hight Vision wpto L00m

i] Signal o Kolge =54 df

jl AGC Automatic

k] White Balance Autnmatie:
I} EBlectronfcSharter Auto/Manual 1)1 =1/ 30,0005

m} Tris Coniral dutambthe

it] Emcoding H2&4 or H2ES ar [FEG.

o) Video Dutput Ethernet 10,100 Base-T

pl PanPBange 0 ko 260 degroes, Auto flip at 180 degrees.

gl PanSpaed variahle 0.2 Gegrees persec, (080 degrees per Lec,
] TiltRanpge #1010 92 dogress

g] TitSpeed variahle 0.2 degrees pir e, 1o A degrees persed
i} Pro-zet Pogitions: 355 minimim.

1] Housing [FEGS ar betmar,

w] Power 330V, 50 Hx domesticsupply

w) Prapection Class=Difor datay, signal lines andclass B for power

3.5 Environmental Specifications
1. Cameras &comnecied outdeor squipment shall he sultoble towock froby -
10°C to 55°C with Relative Humidity up to 95% non-condensing. IF any
additianal squlpment(s) isfare needed to achizve this range, o shall be
sapplied along with the camera/oskdoor eguipment
Z. Camera housing shall be of 1P 66 or hetler ratng.

3.6 Testing

Since aach CCTY installatinn i different. it would be the responsibility of the
manufaciurer/Service provider ta demonstrate the viabilizy of hls snlution with &
previous work of 8 similar capability or a pllot on the proposed ATMS site.

3.7 Installation Reguirements
1. Power shall be obtainied from 230V 50 Hz maing provided on site (or from a
renewahle energy power supply rated for a nominal voltage of 12V DL, where
ever applicable],
2. Location of CCTV Cameras shall be within the ATMS stretch as verified by
MHAI's represencative,

3.8 Maintenance Reguirements

1. The equipmen: supplicd shall remale oparable for at least the contract period
fromn the date of commissioning.
2, The Service provider shall undertake to support/maintain and {or) provide

JL)/ Poge & ol 113




National Highways dutherity of ingin Agvanced Troffic Management Systam (ATRS) on His
..... _Functigngl and Tochebeal Spacficatians

_spare parts Gl equipment reackes end of life, which shall not be less than
cantract period from the date of supply.

3.9 Operationzl Requirements

The software supplied and installed at the ATME Control Ceéntre to operate
the CCTV systems shall be able to integrate with/Export data to and Import
data [rom the ATMS unified database located fu ATMS Control Centre.

b
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Chapter 4

Fumctionad and Technlcad Spedfications

Video Incident Detection and Enforcement System (VIDES) -

Video Based Incident Detection and Enforcement Systems

4.1 Scope

This specification outlines the peneral, functional, and technical cequirements for
video-based tncident detection and enforcement systems. The primary objective of
these systems is to not only detect-accldents and Incidents that may lead to-accidents
but alss lesue wirpings b incaming traffic and deter viclabars through supparting
evidence for generation of eChallans. The scope of the system includes the following
majer fancitionalities:

1. Detectinn of accidents/incidents:

= The system should be capable of detecting accidents and inclidents
thathave the potential to calse accldents

¢ Incldents fAccidents o detected shall have the following uses:

1 It should egpture. evidence to facilitate the genecatlon of
eChallans, discouraging such unsafs behavier,

2 Immediate relay of information te associated Varlahle Mescage
Signs [VM5] Flashing Liphts and the Rajimarg Yatraapp should
he provided towarn incoming drivers.

3. |!:"i:|-|:|-u p wiilen [eeds at the command c=ntie and therefore alow
quick dispatch of emergency responsa vehicles for resolution

2. Auternatle Traffic Counting & Classifcation:

= The system should have tha ahility to sutomatically count and classify
traffic, providing valuahle data for traffic management purposes.

The VIDES system will Include softwore 3t ATMS connmand centre that will allow for
validating of the mcidents & number plates of violators for Integration with
stakeholders for eChallan peneration Any incident detected should be Highlighted
with necessary audia/visual alarm to the aperater in the command center to ake
appropriate action [Dispetch BPV/ Ambulance etc) The system offered shall have the
capabdlity to alzn operate s low light fonditions normally experienced during

night.ln very poor vizibllity condibons sody as durlng winter [eg fsmog, the system
shall detect the cond(tion of poor visibility-and generate visual alerts

Previously, separate mechanisms were in-place for VIDES, ATCC and Vehicls Speed
Detection, sach getting placed separately. Current specification provides far co-
locating these linctiondlities on siogle VIDES Gantry. This will aliow for
optimization in use of sensers, economy, prodentresuseof cameta footage and ease
of conzolidated malntenance.

The VIDES aystem shall Include Cantry mounted ANPE Camers{z] and Overhead
(rrepview Camera sufficient In numbets to cover all the lanes ncluding shoulder
portion on each side of Highway. The Gantry Mounted VIDES system shadl be placed
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at every T0km on both side of Highways While choosing the lncation af a VIDES, it

should be made bo colncide with highway locatiens such as vulnerable merges points
of Service road with the main carviageway, blind corners / turns on the main
carriageway, road junctions, overspeeding and incldent prone areas. The setup

should be on main-carriageway and looking towards incoming traffic and accident
Prone areas,

Sutigp for VIBES & TAACS o Blackspot

4.2 Function

The VIDES, essentially consisting of fived overview camera(s), ANPR cameras) and
an itached {co-lomted or tentralized) Video Image processing unit, shall perform
peal- thne remate Incident detection at designoted spots on the highway section,
record Information on violators at ATMS seftware end fer gensration of eChallans
and immediately provide lneal waming to nearby travelers / road-users on detactian
of relevant Incidents. It shall also communicate such detected incidents to the ATME
Control Centre fer storuge, analysis & repopting,

4.3 Functional Requirements
L The system shall Include gantsy-mounted cameras connected to a co-Jocated or
centralized fcloud video lmage processing modules that ean detect incidents
based onvideo analytics and autematically trigger zlarms on detection Lo speciiic
VM3 Lights/App and Command Centre operator. The above equipment shall be
suitably movnted on full gantry. A single unit e VIDES shall consist of the
fallowing:
a] Video linage procesalng unilfs]
by Dherviese Camers (wide-rangs with 60-10m viewing] with 1B or Theeial ar
other Niglt Vision Mechaniam for 60-100m range.
€] ANPR Camera (low-angle) along with IRl luminator
d] Biseant Pole/gantry mownted fashing warntng lights and for VME
) Surge Suppressor
B AwdloVisual Alerts for Dperator at Command Cenbre toBring Foousto camera foad
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gl Back-offoe Software for Validstion of Violstioen data captured and integration with
Enforcement Ageney (el hallinVahain)

H) Al other pecessary squipment for oparation

2 The system shall automatizally detoct incidents fanalysls uping video
analytiesmentioned Ty 4.3.3 sacting:

3. A vrpical setup for a partculsr direction will biave ANPR comera(s) fadng the
traffic covering all lanes and overview cameras which enable viewing 60-100m
in each direction covering all lanes dirring hoth day & nlght

4, A typleal serup will include one ANPR camers for every lane and overview
carmerafs) suitabdy placed to cover all lanes and facing traffic in each direction,
The selup mavbe sultably modified depending on the shoation as long a5 each
lana is adequately covered to meet the functional requirements as per the
performance standards spacified in this section, The sgquipment setup should
be designed to minimizetotal mumber of camerassersors/LPUS elc whils
maximizing the utilizavon of camers/sepsor [Beds fcompuiaton, ensbling
multiple functicnalitios withour the need for separate cameras for sach purpose,
Foreg. if 81 is able to do number plate recegnition aceoss all lanes with lesser
number of cameras without @lp in performance and more ecenomigally, the
same shall be encouraped. However, any ceviation from typlcal setup as
ekplalned above shall requice POC and prior approval of the Employer.

5. The numberof cameras & positioning of each In dils sysiem should be such that
Incidents are detected in bath direction across all lanes and the number plate is
captured for all wehicles passing under the Gantry.

f. One complate VIDES system will comprise both LHS and RHS. To meaningfully
tover o blackspot, it maybe sometinies pecessary to separately posltion the
LHSamd BHS gantries but the distance should not be beyond 500 meters

7. On detecdon of an Incidant the system shall activate appropriste LLashing
lightsor LED BHnkors, andfor display appropriate incident message on nearky
VM5 to locally to wam road users;

f. In case of YIDES ploced to cover MORTH Blackspot or an emerging high-risk
aectdent spot identified by NHAL FD, VM35 will be used to [ssue alarms amd
warnings fo place of Mashing lights.

9, Slmulteneously the detected Incldents shall be communicated o the ATMS
Control Centre,

10, The ATMS Control Cenlre software will be responsible for immediately and
programmatically broadcasting the Incation and bijpe of incident to the RajMarg
Yatra AP1 tn the standardized format This information will be broadeasted 1o
Fajmarg Yatra users in the vicinity of the incident. The ATMS Geroral Centre shall
be responsible for Informlng the Rajmarg Yatra when the incident is no longer
active as well. Basic S0P for the same as Secton 1046,

11. Mot withstanding other provisions, a small video recording of select types of
inchdents {minimom 10 saconds beforeand after] will be recorded and Kept at
the ATMS solftware for at least 100 days or untl] SLAS liave hean agsessed for that
perfod, whichever |= larger. In case of Accidents they will be kept for the entlre
pericd aofthe contract and for enforceable challans they will be kepttill the data
hias been transferved to relevant local awtherit.

12 It shallalso he possible t6 view on-lineand cecord at the ATMS Control Centre,
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the video images from camerss balonging the VIDES.

13. Gantry /Pole mounted Rashing lights of 300mam diameter with a wisibilite of atleast
S00m shall be used for local warming where VMS is net being used,

14, There shall be at least two such warning lpghts VM each mounted typically ata
distance of 200meters and 300mesers before the incident monltoring polnt
[Gantry lncakion) when seen from the direction oftravel. The abowe distances shall
be cuatably optimized during detalled englnesring.

I15.The VM3 shall be programmed to show appropriate message o the drivers
pomaining toeach incident point. Detailsare in 4.3.2, The spacifications of VM shall
he dictated by the sppropriate chapter on VMS.

16, The led blinker shall be inter—connectad with the pearby incident detection system
elther by cable ar by wireless.

17, During periods of povr visibility, a5 detected by the VIDES, the lighis shaf gointo a
flashing mode until visibilice impraves to a level foradeguats incident detection.

18. The abowve lights stall stop Mashing either on the event of the disappearance of the
detacted incident{s] or on the ocourrence of 2 reset fram the central recm.

19. All VIDES cverview feeds shall be displaved on the videa-wall at all imes and the
VIDS waftware at the Command Cantre shall enzurs alarms redated b detected
incidents shall be alss be enunciated on the above superdsory computer shall be
andio-visual [binking, alarms, highlighting the video oa ATMS GUT e,

20, Incase internet connectivity is lost intermittendy, the VIDES shall coeatine
functioning locally; when internet conpectivity is restored, the VIDES shall send the
data hacl to ATMES automstically for processing without manual Intervention

4.3.1 Video Image Processing Unit
1. The Video Image Processing Unit shall conibing indoor [ outdanr traffic fow

munitoring and sutomatic inckient detection.
2 The system offered shall be medular and multi-functional

3. The Video lmege processing unit coupled to the overview camers shall have the
capacityto detect the presence af vehides In the entire field of view of the camera.

4 |F the service provider wants to centralize the intelligence for detecton of
incldents at the command centre oron choud, they mead te ensure te Inference
times is <2 seconds . and that the centralized software |5 connected to the local
warnings lights /M5 for fssuance of weamlngs for incoming traffic. Further, in
tase of internet connectivity i lest Incidents will be automatically processed
post-facto when data 45 streamad hack an retaining Internst connectbvity.

4.3.2 Incident Detection

1. TheVIDES (combination of ANPR and Overview) cameras will work in
tandem tocaver the Inclidents and enfirocements listed bialow.
2. Thesystem shall provide detection of the following mcidents:
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Incident Name " Proposed Precision Actiomables/
and Description Primary & Recall SLRs
Camers _
Accident Owerview 97% Recall APV & Ambulance
S0% Precision Dispatch
Colllsicns: of Automated
vehilcles, vebicles Meszage o VM
ramming inte side Aubomated
rails, medians, Flashing
vehicles with
smake/fire coming Vides 1o be saved.
Bic.
Real-tirte
Dotection & Alert
[Pay and night]
Opposite Sids ANPR/Overview 904 Recall eChallan¥M5
Traffic B+ Precision Tleshlng
Detection af
wviehicles coming Wideo to be saved.
from the direction
ppposite 1o the
allaowed directlon
of travel and
vehides  traveling
in a direction thar
iz acrosz the
Allowed  direction
of travel
Real-tHme
Detection & Alert
Stafied or | Overview G0% Preclsion elChallan  [Marmal
Stationary F0% Recall Challan 2 In
Vehlcles Section 3.3.6 and
Derection af Section 10.32.2)
slationary EPY Dispatch
veiicles weithin Flashing Light VM35
Csdc Mesgape: Caution:
Parked  Vehicles
Real-tinTe Ahead
Detection & Alert Video bo be saved,
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| Dotaction of fog | Overview 900 Precision
ke visibility
durlng day tme 0% Recall Flashing Light
or smoke in the
view VM5 Meszaral
Cadtiom: Lo
Real-time Visibline Ahead
Detection & Alert Kajmarg Yatra
Betsction of Dvervlew 50% Precislon RFY Dvspatch
| debrs/fall objects 0% Recall Flashlight VM5
of size that can Caution: Drive Showiy
Imipact trallls or | Debris on
| road safety. | Road
1
i FRen!-time
{ Betection & Alert
Pedestrian [Werriow 905 Precision Flashing LightVMs:
Crossing 20% Recall Cartdon: Cirive
Slowly Padestdan
Beal-time Crossing.
Detection & Alert
Animals on the Dverview 958 Precision REPY Dizpatch
Carriageway 950 Recall
Flashing Lights
Reni-time
Detection & Alert VM3 Cantion:
Animals Crossing,
Dirwe Slaw
Wrang Lane | ANPR Q0 Preciston ehallan
Drriving 0% Recall
Heavy vehicle Videao to he saved,
mowing in the fase
JETy 1L
Real-fime
Detection & Afert
Seathelt Viokation | AMPR 80% Precisien Day | ehallan
and Night
Videoto be saved,
Feal-thne nat B5% Recall excapt
| mecessary (back- during direct sun
| efflee processing glareon
permitted] windshiald, anti
Elare coatings et
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Nio Helmet in Two
Wheelers

Real-tHme mat
hecesmry fhack-

afice processing
permitied)

AMPR

Q0% Pracision
9% Recall

Aubwaricad TradThe Management System [ATMS] on Hita
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eChaltan

Viden to be saved.

Triple Riding in
Tl Wheelers

Regl-Hme not
necessary [hock:
affice processing
permitted)

ANPR

904 Fredsion
B0% Recall

" eChallan

Video torbe saved,

Twn Wheeler ar
other Banmed
Vehicles on

Expressway

Fealtime
Detaction & Alert

95% i‘recision
85% Rocall

eChatlam

Yideo to be saved.

Overspeeding

FReul-time
Deteckinn & Alert
Datailod in Bebow

dhverview and for ANFR
amd or Anw Othar
BETS0IS

Mindmuvon speesd of
180 kinph with
QY% accuracy, Dayk
Might Conditions

eChallan

Video to be saved.

Traffic Flow

Detatled (n Balow
Section.

Real-time nat
necesairy (b

offics precesing
permitied)

Tandem

Analysis/
Messaping

3, 1t shall be possible to define an owput for each alarm. The field electrunic
mpchales shall save images in caze of alarm and send them o a server in the ATMS
Control Contre. Such an image sequence shall consist ofnumber of images with
the pre-incldent information and number of images with the post —historical
Ingident information. In addition to the abave it shall alse provide follewing

alarns

a) Video quality bad flow

b} Novides signal

o Cemmunicadionproblem
4. In the event of communlcation problem with the central server the Incidents
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shalfbe saved on fhe local field electronic module
5. The central server shall clean the data on the lecal module ance the details arg
iransferred on o the server,
fi This Viden Image Processor-lncident Manitor shall combine traffic incident
detection.and traffic flow monioring inone single feld electronbe moduile,
7. There shall be facility during set-up, for alarms b ke enabled or dizabled for-a
specific tepe of tralfic Aow [eg no stopped vehicle alarms durlng quese
canditions),
Each camera shall be calibrated specifically for the scene {lanes, junctons ete)
It should be possibla to continuously {remately or otharwise ) update the cameras
with improved Al models and with newer incident types If required by NHAI
without any physical changes in the setup,

o w

4.3.3 Flow Manitoring

1. The system shall be able 1o distinguish between minimum 5 types af traffic Nows
[Tevels ol service] based on Bow speed dnd soneorcupancy.

4.33.4 ATCC

1. The ANPR cameras menitoring every lane shall be uge for Automatic Traffic
Gounting and Chssification.

2. Each Vehicle Passing from under the Gantry shall be recurded by the ANPR
cameta. The same will be used to-classify che vehicle that is passing

3. The indicative clagsiflcation of eomman vehicles for the ATCC is given belaw:
i TwoVWheelers
k. Thres Wheelers [Aubo/Tempa]
¢.  Four Wheelers {Cars, Jeeps, Vans etc]
d.  Light Mobor Vehlcles
e Trucks/Buses
£ Mult-Axls Vehldes

4. The ANPR cameras shall be classifying vehicles in any case for spoed
violationand other incidents,

5 The vehicle wise traflic data from each Gantry shall be stored In a relational
database |n the command centre for & perlod of 180 days or until SLAS have
been azsessed for thet period, whichever s larger. [Wehlele “Type, Humber
Plate, Date,/Tite etc), Photo is ealy saved if any violatlon has been detected,

6. The data shall be passed o PD oc representative of NHA] or ITHMCL for
comparison with data as roceived from NPCI for tolleolleation on thatstretch
and [dentify vehicles that were [dentified using ATCC @2 be on the streteh but
nok found oo that days transaction data from toll-plaza.

7. The ATMS software shall akse tdendfr vehicles whose Class as identified by
the camera visually don't match the Class returned from the NPCI FASTag
mapper APL These viokatons shall be passed on PO ar THMCL for futher
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action

4,3.3.5 Speed Detection

1-

WIDES shall be able to do both spat speading and section based spaeding
diring the day and night. Spot based speeding means estimating the speed of
the vehicle in the immedizte area the Gantry is looking at and section based
specding will bo caloulating the average speed of the vehicle based on the
(irmeit takes b travel bebween twe VIDES gantries every 10 km.

» The spesd violation detection technigue should be aligeed with relevant

MORTH and Traffic Pollee puldelines and notifications

The accuracy of the speed detection technique should be 95% and capture
up to minimum 180 kmph speeds during day and night for all types of
vehicies,

Sodution provider may smploy visual speed detection {entry/exit frames)
uging cameras or through other sensors {radar ate] - choosing whichever is
able to mest funciional Fegquirements the most economically,

The syvstem should be able tp differentiate /mark batween multiple vebicles
even I parillel driving, tail-gaiting, crowding etc and measure speads for
mare than #0% of the vehicles passing under the Gantry,

Evidence collected during speed detection should he such that can &tand
scrutiony of court of law et challepge for both spotand sectioh based speeding.

Syatern shall be capable of enforcing separste speed limits for vehicle tpes
The Service Provider shill seek the specificspeed limits to be enforeed for the
seretch fram the NHAIFDY inwriting.

fection Based Speading 1T Vehicle & is 3t VIDES Gantry at Hime-stamyp B and
reaches VIDES Ganiry at dme-stamp tl, the average spesd of the vehicle Is
distance betwaen the twe gantries divided by the tme-taken by the vehicle
betwesan the twn Gantries, This would mean that the ANPE cameras will be
capturing the Heense plates of all vehizles and not just limited to the ones
breaking spot-Incidemnts mentioned in 4.3.3.2. IMthe average tme so caloulated
lz over and abowve e prescribed speed limit for that vehicle trpe lor this
highway, than thiz shall be considered an enforceahle vinlation for purpose of
eChallan.

The speed snforcement toechaniems shall be calibrated to the satsfaction of
the local enforcement staketioliers [Traffic Police eic] and confonmance to
LEZA of Motor Vehicke Ack

4.4 Video Camera (Overview)

1)

The unitshall be a high resoluthon, 1,/3 image format CHOS camers, designed
for professional video survelllance sysiems Incerporatling the lafest In
techriolomy, the vides camers shall provide detailed video without lag, imape
retention, or genmaetric distortion.

The camera shall have great Tow light. sensitivity, clectionic shutter, automatic
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rangé of Hehting conditions. Apart from viseal sensors, the camera shall
aceompany [nfeared Hluminators or thermal sensors to ensure verview Camera
rolated incidents (debri fog, accidents; pedestrian, animal cressing #tc) are
awtorgatically detected fn ndght eonditinne ales in the range of 60-100mm.

2] The IF Camerd shall have the following specilication
a. | Rated inpusvaltage 230 ViR, 50 Heriz
b | Inager Interling transfer 1/3" format CMUS
c | Syno Spstem Tnternal with Crystal External with Maing

Smchronization or bedter

d | Active plcturs elaments

7 MP ar higher if needed o st Furctional
requirements,

g, | Stgnal 1o noise ratg

=54 B minlmum

i Minimum Numination

{15 Lux [ F1.2 . AGE On) a1 50m IRE

Electronic Shutter

Manual 150 to 110000 sec Baelections possible.
Automatie: AES 1/50 TO'1 /100000 Sec.

. | Back Light Dompengation

& Panes or heough battar technnlogies

i | Camers Text in Pickund

16 Character tthe ampywliere on screen.

the ATMS control cenare

i Encoding fur inl:qnllnq with

H.Z64. [ MPEG-4 Part 10{AVCY/IPEG

k| Night VistonCapabilities

Thimgh IR ar Thectnal ar aty other methods as fong 8
Fupctions] Requiramants are mekin the mast eennomic
IATIEER

Mote: The bidder/S0 may also offer s COTV Camera syvstem with 8 balli-inVidea analirtics feature

meeting tha requiremeants,

4.5 ANPR Camera

1)

2]

3)

]

5]

&}

Each Lane will have sn ANFR camera facing the traffic Aow including hard
shipulder, [Fhereare camers oomguration where less number of cameras can
more ecosomically cover all lanes and specified functional requirements, the
same may be utilized after POC with prior approval of the Employer

ANPR camwras will capture the number plate of every vehicle passing
undarthe ganiry irrespective of whether any spat Incident has been detecteil

The ANPR camerashauld correctly Hnk the wehicle number plate with the any
incident [speed etc) as detected by the overview camiera, They shall be
operating in Gnsdem whete reguived.

The ANPH camera shall be able to capture both retro & non-retro reflective
license plates.

The ANPR camera will identify inddeats itself suitable for its viewibg angle
{seat belt, triple riding, no-helmet etc]

Success rate of ANPR shall be more than 90% ducisg day/night fime and
capture plates from vehicles (including two-wheelers) with speeds wp to 180
KMPH for standard or near-standard number plates. The solution provider
will improve tha model through the operatien period to satisfactory lavels

amdchanging number plate desigrs,
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7)
H)

9)

The AMPR caniera shall ha abie to function in adverse weather condithons.

In case ANFR 5 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 stafl at the
command centre and fed back to inprove the model, The software at the
enmimand eentre will allew command centre sperator to zoom in, merect

nuriber piate recognized from the snapshot

Each challan related number plate recognitian will be manually vetted by the
command center staff before handing over to local enforcement agency.

1€)The software 2nd cameras should be calibrated and tested on a manthly basis

by the proposed representative of NHAL

11]The associated command centre softunre should have provision for being

loaded with number plates alorms for stolen vehicles, hodist ete and
lmumediately notify waffic operator such that the operator can communicate
the same thie pollce/enforcement agency.

12)The [P Camera shall have the following specificatinn;

a | Aetedinput voltage 230 VAL, 50 Harta
b | imager Inverline transfer 1/3° format CMOS
with Pull HDwith Global Shutter

¢ | Sne SyEtem

Internal with Crystal External withMains
synchronization

d | Active plomin: glements.

2 MP Per Lane of Coverage by Caméra [“fg.
if & Camery 12 to serve mora fanes, higher
WP to b used accacdingly)

L @gml 0 nalse ratio

=50 dE minimum

E HhTu'num Hldminatian

0.15 Lux [ F1.2 , AGT Ori) at 50m [RE

g | Electronic Shutter

Sanual: 1_,:'51] to 1 /10000 sec 8 zalectlsng
passihie

b | Baclk Light
Compensaticn

& Tones or through hettar technology

Astomatio: AES 150 TO 17200000 See |

i | Camera Text in Plcture

16 Character title anywhers ¢n scréen,

j | Encoding For iotegration
with the ATMS conural

TL2E4/IPEG (MPEG-4 Part 10{AVC)

Bdvanced Traffic Marsge s nt Jystem [ATRME) an NHs

. |rcentre
k| Might Vizion IE fhuminator
LCapabilities
4.6 Housing

Camera housing should have P66 rating and following specifications:

Camera mounting
sltnrequiretrent
b] Cobleentry

£} Flnish

i} Constructlon

aj

Vandal-praof wallfpalefcormer fhenging mount as per

1P6E compliant cabile pass-thmugh
H-whiite sermi-gloss
Aluminfom orengineering plastic with opticallyclear

Uvprotected polycarbonate dome.
8] Z4*7 fan asslsted tharmostatically controlled Heater ) defogger fMorcad wir coaler
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4.7 Environmental Requirements
1, Camerss & connected outdoor equipment shall be sultable to work from -
10% to 55°C with RH up to 95% non-condemsing. If any additional
aquipment(s) is/are needed to achieve this range, (£ shall be supplied dlong with
the puldoor eguipment
2. Equlpment housing shall he of 1P 6/ ar better rating.

4.8 Testing

Since each Installation s differeat, it would be the responsibility of the Servion
provider to demonstrate the viability of his solution with a previcus work of a
girnilar capabilite or a pilot on the praposed projed site,

4.9 Installation Requirements
L Power shall be sbtalned fram 230V 50 Hz majns provided en site (or froma
renewshle energy power supply rated for a nominal voltape of 12¥ DT, where

ever applicable),
2. Lecatlon of CCTV based VIDES shall be within the project highway stretch,

4.10 Maintenance Requirements

1, The cquipment supplicd shall remain sperable for the contract perfod from
the date of commmizslaning.

2. TheService provider shall undertaks o support/maintin the equlpment till
the complation of the contract perind.

4,11 Operational Requirements

The software supplied and instafled at the ATMS Control Centre 1o operate the
COTV-bazed VIDES shall be able to integrate with/Export data to and lmport data
fram the ATMS unifled databage bocated in ATMS Control Centre.

Functional #sd Tockhnica) Specficntions.
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Chapter 5

Vehicle Actuated Speed Display

2.1 Scope

This specification lays down the general, functional and rechnical requirement of
the radar basad Vehicle Actuated Speed Digplay to be used as a sub-gystem of
ATME implementation. The VASD system shall include gantry mounted Radarancd
Spead Display system to warn the roéd users. These speed displays shall be
installed to warn road users of over speeding and thereby acting a5 a deterrent.
They shall also have the capability to collect and relay real time data for subsequent
anaiysis in the ATMS Contrel Centre. Eg, Which VASD locations are we seeing
constant over-speading or under-speading In the fast lane. VAST in itself will not
inchede any enforcement mechanisms other than showing users their spesd and
wihiether €18 beyomd limit ar withis fimic

5.2 Function
The speed display shall provide textual or graphical warning to the vehicles
axceeding the preset speed limit The present limits can vary by lape. VASD
com pelzing Dizplay and Radar will he placed atevery 20 km subject to minfmom
Zin every Project Package. The posittoning of this should be such that It is
eonsiderably separately from the VIDES Gantries as they are for enforcement while
VASD are for wamings only.

5.3 Functional Requirements
L The system shall perform during day snd night s well as in adverze
weatheroondicions,
& It shafl hare built in diagnostic functions to oguickly asses the validity of
sperdoaiibration.
31t shall adjust display Intensity automatically to suit the ambieat light
sonditivns.
[t zhall be modiuky s condtruction for eage of malntEnance
5. Itzhall display numeric speed data as well as graphical [standard [RT road
warning sign] [preferably] ! t=xtual warning,
G Maasirement:
8. Spaedrange: 1 km/hbo 200 km'h
h. Maxirmum Measuringerrors: Opto 100 kemyh 2 £ bah, Abeoee 100 km
»3 5 km/h

e Minimwe Moenlbared section lersgth : 500 m

5.4 Technical Requirements

1. The speed display shall be formed using indmidual medules

2. Speed display mist be construdcted using cormosian feslstant panel with
LEDpixels in rove colums matrix,

4. Scanning/Mulkplexing ratio shall be 178 or beler.

4. The LED Cluster shall consist of individual LER"s rated for out-doar use.

E Shailsupportan industry standard communization interface such as TCP/IP
om copper, Wi-Fi, and/or fibre optic to help setting the preset spesd -and

rekrieve bog data,
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Functional and Technical Speclcatioes,
& Shall maintain time stamped record {speed and vehiclo image] of sch case of

over speeding ina low hle that can be retrieved over the connected netwarle
or wsing a lecally connected hiplop,

7. It shall aptonally be possible to configuce the display 1 send real tme
vinlation event record (speed wehicle tmage and time stamp] over the
connected network whils recording the same:

B It shall he possible ta cantrol the hrightress of displays automatically using
built-in light sensors.

9. All PCB's shall be of FR4 material, 1.6mm thick and LED matrix PCB shall be
2 4mey thick. PCEs shall be of the quality snitable for use Inoeavironment
conditions specified.

1, The equipment shall allow local diagnostics wla laptop conoected to its
communication pore

11. Fault diagnostics shall be provided to tnclude the following 35 a minimuam:
&) Camers Fajlupa
b] HadarFallure

12 The equipment shall comply with the following Physical and electrical

specificakions:

Function specification

Diispday size ninches 15 high» & width per digitor character

YiewingAngle 15 to 30 degreas

Lolor and YWavelength (nk] Red [G25], Amber [S5H0), Green[525)

Luminous |ntensity 7500 eandela per meter square.

e 2300 AL &0 5EHE, with Battey backup and preferabiy solar
d'ln'r'am.hl?“

Mounting Flxed over existing gantry ora separately arocted pole

Humiadity 0o 5% Man-Candenzing

Drperating Temperaturs Ot BB

[Ambient)

Construction Weatherproof outdonr non sealied ventilated

B Erhernet an Copper, Fibpe, Radlo (3G GPRS, Hue-tooth
and Wi-Fi)

Frotoool TCR iR, NTCIP, SNIMEP

Awriiion Sofowaore far VAS display glgn configumtion and Log fika
retrieval,

5.5 Environmental Specifications

The VAS shall meeet tha Fllowing dimatic and snviranmental requlrements:

5N TEST REFERENCE

1, Changs of temjp test 155000 Part KTV Sact 11

E Dy hueat test [EC-57 1 15: O Part- 110 Sect 1
3 Caold test S 9080 Part 11 Sect. 111

& Damp heat test (Cyclic] LS900% Part W Sect. 2 Varidnt 1
B 'I.'.Il.:rn'p hlntl:sb[ﬂl;udr stato gborage) 158000 Part 1Y

i Salemist test IGO0 Part X1 procedure 3

¥ Dhist best 15900 Parc Xl

B Bump tesl 1580 Part VIL Sec. 2
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Fupciianal and Technical Specdications
9, Vibraktion tast TEC [1PFT LO0TA revised]

5.6 Testing
The equipment shall be tested for functional requirements 25 belown
1. Speed llmit shall be progranmed using the provided software over the
networkor through & locaily connected laptop teaningl, 4 the case may be.
2. Brightness of pixels, amblent light sensor; radar sccuracy and Glse pogitves.

5.7 Installation Requirements
1. Power shall ke ohtalned from 230V 50 Hz mains provided on site or from
or-board solar chargeable batteries,
2. Solar panels {if supported] shall be installed on the same fixhire as the
displayipale of gantry)
3. Lovation of speed display shall be within the project highway stretch

5.B Maintenance Reguirements
1. The equipment supplied shall remain operable for at feast the Coniradct
periodfrom the date of commissloning,
2 The Service Provider shall undertakes to support/maintain the eguipment
the completion of the contract pericd

5.9 Operationa! Requirements

1. The software supplied to configure and refrieve logs shall sxport data that
would inmgrate with ATMS uniflod datahase located lo the ATMS Control
Centre.
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Chapter 6

Emergency Roadside Telephone System

6.1 Scope

Thig specificationlays down the general, functional and technical reguirement of
the Emerpency Roadside Telephone [2lso referrad to-as Emergency Call Box] o be
used s a qub-system of ATMS implementation. The term “Emergency Roadshde
Telophane” orthe term “Phone” covers the phone Instrument, mounting hardware,
pede ar any sther mounting structure along with grouting, the charging skations,
secondary power sowree such as e batteries, and the sular modules in case the
prite are solar |:'|1:|r3l|:|. The ECRS are adwised o be Insmlled on all access
controlled Highways and Hilly roads at an intécval of every 2 kms For all ather
Highways, resguirement af the system may be assessed by NHAI and system may
be de-scoped as per prosvision of the Contract,

6.2 Function
Emergancy Roadside telephones are to be used by the road users b make
emergency calls to the local ATMS Control Centre to report incidents such ag
acddents and jor other emergancy situations on the highway requicing
immediate help / interention,

6.3 Functional Requirements

1. Suitahle for working on a Fibwe Optic [ dedicated oopper transmissionf
wirelesenetwork as per requirement

2. Bulltin speaker and microphons for hands-free operation.

3 Cleady labelled and distdnetdy ldentdfable “activete” butten o Inltate
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 least three) into the device so

G The unit shall dial each sumber In sequence sutomaticalty til] the line s |
connected orcallis cancellzd by the road wser.

7 Shall provide a means to record the message in case all the lines are busy.

B. Provision to coperate the phones in case of primary power fadlures
Batteryhacked power source shall be used and preferably, it shall be solar |
chargad.

9, The ERT Phenes shall operate induplex mode,

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

11, The ERT phene shall be desipned w provide the following operstion related
functions:

111 Theuser will push the call bution te bnitiate a call from the phona,
112 The calling user shall hear a cng tone §if the call 15 successhlly
initiated. Alternatively if the line is busy, & busy tone sccompanied by
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& valce meszage both in Engllsh, Hmdi & Local language shall sound.
When the system is not [mi-:t'mninga suitable message shall sound
along with a distinctive tane that is ether than the ring tone et the
busy tone

113 The phone units shall have sell -diagnostics to test thamselves [ur
carrect operatien. Any malfunction detected shall be reported to the
contral room system fmmediatelir along with the nature of the Gl

114 A scheduled test of all phone units shall be performed at regular
intervals fpr correct aperation of speaker and microphone,

12. The ERT system shall have automated start-up ability in the avent of power

outoge and restoration

13. All Alacms, resuls of self-diagnostcs tess and daks related 1o the ERT system

chall ba logged to a central database. Attempted damage as detected by the anti-
tempering sensor shall be redarded separately for guick access

6.4 Technical Requirements

L
2
5

Echo cancellation sheuld be implemented in the phone,

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

Ta provent vandalizm it i sssential that the companents and PCE shall not be
uzable as a regular phone even after modification

fuld rroerd Tradfic I mes pervend Syatem [ATRS] an MHS

4. The phones shall be remotely conflgerable using softvmre at the control centre.

9,

The phones chall also be locally configurable using a laptop and provided
software.

The phones shall remain operable up to a neise level of 9548

If msing cables, there should he at least 20% spare capacity to replace Gty
pates without Baying additional cahles.

Confuration, Dagnostics and other communieations shall not intorfere with
the vaice communications, These signals mad their significant harmanics
should be beyand the audible range.

Frotecton from ESD and lghining should meet o exceed clizs - D for data lines
and claze ~ B for power lines.

10, Remote Fult diagnostics shail be provided to indude the following minirmim:

a) PowerFallure low  high voltags at Fhone ste

b] Yolee data transebssion /reteptionfommunication filure detsctien.
¢} Caorrectoperztian nfﬂp-nnh:rmd.mh:mp'hnht.

d} Crometall detwetlon.

&) Storape battery commlition information.

11. The ERT phone shall have a front panel locking arrangement which shall

require 3 special too] ey to aedess the doog,

1Z.1n the event of any tamperdog (e door open condition) the Emergency

Roadside telephone shall generate an autemafic electronic signal that can be
detected and displayed (in the form of an sudio-viswal alarm] at the ATMS
Comtrol Cantre,

6.5 Environmental Specifications
1. The housing shall be flbre-reinforced plastic spocting a prosinent coloir that

can be eagily recopnized by road users,

£, The housing shall meet or exceed [P35 standards of water ingress protection

3 Oparating Temperature -10%C o+ 55°0C
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4. Helative Humidity: Up bo 95 % [ Non-Condensing)
5. The wlectronic subassemblies shall be certified to meet or exceed the

followingspecificatons
5N TEST REFERENCE
1 l'.hpng.l nFtnmr:l tost IS o000 Parm X107 Sect_ 1
. Dy huzat test IEE-571; 15: 9000 Part-1l1 Seat 3
3 Coilel teest 15 F000 Part 1] Sect 1
4. Damyp heat best [Cyelic) SR04 Part ¥ Sect 2 Yariant 1
5 Darop heat test [Seady state storage} (52000 Part IV
) Salt mist test IS0 Past K| procadure 3
7 Tust taet [5 SO0 Part X
a Bunyp test 5 2000 Part VIL Sec 2
9, Vibration vest TEC [EPT 14rLA rovised]

6.6 Testing
The equipment shall be tested for functional requirements as below:

1. Earth continuity

2. Insulation resis@Ence

3. Call from phone to operator - Ringing tong

4. Checl for the speech path

5 Cheel for hodd tone

& Check for busy message

7. Check for call back facility from operator station ta phone

8. Checl for phane test Facility from operater station

9. Checl for Programming of ECH address

10, Chacl: for Tamper alarm

6.7 Installation Requirements

1. Zones ol Telecommuenicstion blscle Apus ahall be dentified on the pru[uv:l
highway for lecating the Emergency Koadside Telephones{ERTs]..

2. Onmlonger [> 2 k) stretches suffering from telecommunication blackspots,
ERT: shall be installed at intervals of 2 Km (+/- 100m) on bath sides of the
highway such that a distance of Thm (4/- 50m) is the maximum  ang has o
eravel 10 reach the nearest avallable ERT.

3. Power shall be abtalned from Solar PV charped on-board batteries: rated o
aperate the phone for a micimum of 3 days in the abisence of adequate solar
radiation, .

4. Zolar panels and charpers [if applicable and supplied] are to be nstalled in
accordapce with the slte régquirements.

5 The ERT phone shall be installed 2 meters away from the edge of the hard
shoulder, [t shall be mounted snametal pale with 2 basa that shall be grouted
over 8 1m X 1 m X 0.3 m concrete platform provided with a handrail {(with a
suitahle access apening) for protecting the user from vehicular vollisinn
Further the direction of the ERT phone shall be such that the user can have 3
tlear view of the acriving traffic during acvess and use of the phone Further a
mrinfmum length of 10 meters of crash barrier shall be installed for protecting
the EET phane location from acsiving raflic,

6 [uminated guide signage shall be placed approximately 50 metres amd 10
méters onelther side of the phane.

7. Suilable mounting lxbires suchas poles and other sultablefreiated pquipment
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shall be supplied and installed by the service provider.

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

6.9 Operational Requirements

The software supplied and installed ar the ATMS Contrel Centre to operate the
facility shall be able to integrate with/Bxport data to and import data from the

ATMS unified database located in ATMS Contral Cenire. ]
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Chapter 7

Variable Message Sign (VMS)

7.1 Scope

This specification lays down the general, functional and technical reguirsment of the
Varisble Message Signs (VMS) to be used as a sub-system of ATMS buplamentaton
VMS shall inclide both Fized (L & B Gantry) and Portzble vartable messape sipns
Inciuding the trailer & anchoring mechanisms {lor the Portable YMS).

7.2 Function

The VM5 shall provide road users advance information of road conditions shesd and
shall be contradled fom the lacal ATMS Control centre. VMS system is ene of the
Important and effective tool to manage traffic in responae to road incidents, special
events and consiniction o maintenance activities on the road. When drivers are
to be warned af an incident, advised to opt for an altarnate routs, guided to reach a

spedific Incation or clear a lane as a response to an incident, the message posted
should be sppropriate gnd precise. The messages and the procedure for displaying
them should be such that the information | grasped by & driver whose primary
focusis driving his vehicle while ensuring his and his co-passenger's sabery,

VM3 hoards envisaged are of 2 types: (1) Fixed VM3, and (i) Portable VM5, The main
functon of a fixed VMS (lecated ot the entries o the hiphway and typically before
major junctions leading to alternate routes) is to display highway status and travel
pubdance information and wirn wehlcles of traffic congestion in the cities / villages
immudiately ahead The Portable VM5 [toll be temporarily commissioned near the
incident location] will be used to warn road users of road works aned incldents that
affect walfic Mow, Portable VMS shall be mounted at the back of mobile vehicie to
show the sign of ‘men at waork’ and / or speed limite in the construction zone and f or
traffic kBine restrictions, Thase shall be powered by solareneroy and J or IErY.
Upnsder no circumstances shall VMS be used (or advertising of any kind, [t wiould be
Ina hlank mode when traffic, readway, environment ar pavement conditions o pukblic
service announcements do not warrant the display of message or messages.

7.2 Functional Requirements
1. A VM3 messapge should be sffective, To ensure effective messapes, the

miessaprthemselves:

a) Shall falfil 5 purpose

By Shall command ashort-span but definite attention,

] Shall ovmeey Infsersation thatis wnarshigumes sod stople to comprehend

dl Shallaim toombicita definite and desired rego eee fromthe driver

2] Shall ke displayed sarly enstigh to provideadequate time ta pespond-to the evend.
2. The display procedure shall be such thatz

a] Themessageacoqracy s authenticated.

b Relevapcsx of the message & maintained by confinually monitoring the
incldent ardupdating the dizplaw

o] Avoml stating the obyiouy,
| Cradibility ol the informatlon & maintained and ansured.
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3 Should have procedures b post alter; and delebe messages intersctively to
easure message relevance and credibiity,

4. Should have an intuitive usee interfaes fur the aperator o Tearm, operate and
maage the system.

5. Sheuld be mwadular in construction for eass of malntenance,

5. Tha VME should have sulfizlent graphics capability to display mult-linguwal
messages (English, Hindi and the local language that will be specified by NHAD
and stapdard |1RC road signs

7. The modules shall be field raplaceakle,

B. Thesystem deskgn shall be such so-as the display islegible from a distance of at
least 250 metres, '

4. Integration with adiacent VIDES for sutomated messages for select
incident/accident typas,

7.4 Technical Requirements

1, The display board shall be formed weing individual modulses,

&, Dizplay panel must conmin a corrosion resistant panel with LED pixels in

rawicojumin matris (Full Matdx display].

SeanningMultiplexing ratio shall he 1,8 ar hettar

The LED Cluster shall consist of individual LED rated for out-doar use.

Fallure of one Text row shall not affect the Other Rows. It chafl also be

possible te gquery the status of each row to determine s health and

cunfiguration status,

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

7. Sliall have bullt o test and monitoring Gailites w ensure data inkegrity of the
CIEEETIES

B Shall sdjust display intensity autematically based onambient light conditions
to ensure readability atall tmes,

9. Thedisplay backgrownd should be non-reflective and the display shouold ba UV,
resistant. Shall support multiple Industry standard commuriication interfaces,
minimurs being RS-423, TCP/IP on copper, Wi-F, and optionally fibre optic.

1ik Shall support at least the NTCIP and any one of defined and documented
communication protoeolis] such ag MMCS2, MESSAGE CONTROL, TREZOTO0D,
Version 2 or ather squivelent intersatlonal probocel.

111t shiall be pozsible ks control the brightness of displaye sutomaticall using
bullt-in Light sensors or remotely through the provided ¥MS control software,

12, All PCB’s shall be of FR4 matertal, Lémm thick or hetterand LED matrix PCB
shall b 2.3mm thick, PCRs shall ba of the quality =witahle for use In
environment conditions specifiad,

b

13, The controller shall sllow local diagnostics wia laptop connected fo its
communication port
14 Theequipment shall cornply with the following specificatians:

d] Dengihi{minbmam ) 1680 el 10 oy For Portable YME Trobloy Mounted
b}  Bbelght frikimam ] 100 & - 08 imm for Fortable YMS Tralley Moonied
) Lemgth |minlmim | 2807~ 100 for L Type Fized V5

d)  Febght [roonimam] 1Bk A 10 e far L T pe Fisad ViE

e] Length [manimiom} SR+ -2 mum for M Type Full Flied VME

fy  Helght frinimim] 1830+~ 200 mm For M Type Full Fied VS

g  Cepth [minimom] 2UHY mum [Tor all types]
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15, Fault diagnostics shall be provided to include the following as 4 minfmaen:

a]  Pewer Faluce at VS
b} Processar PCR Falfiare
] Display neFallure
l:]] Irarming daia FBE|I|1HI:II_'|I||EE|HTITI:LII|DI:iI.'II| errob detsctinn.
2] Temperaturs within the anclesure mformation,
16. The rechnieal specificatinns of VMS chall be as per the provisions glven in latest

eciition of IRC AT and [RC 5F BS

17. VM5 shall be provided at the start and the end of the project (Full Gantry),
hiackspot locations [ Type), junctons with NH/Expressway (Full Gantry) or
ary ather locatlon specified in the contract/Concesslon agreement. Minfmum =
Trolley Mounted Poctable VM35 shall be provided ineach Preject.

7.5 Environmental Specifications

The ¥MS shzll miest the fellowing climatic and environmental requirements:
1. Dperating temperature:-109Ctp « BEVE
2. Belative Husiding Up to 95 %) [non-comdensing]

S TEST REFERENCE

i Change of temp test 155900 Part XI¥ Sect 11

i [y heattest IEC-570; 15 9000 Parc-i11 5ect 3

k| Cobd tedt 15 908 Part [ Sect. 111

4, [amp heat test | Cychic) IS3000 Fart ¥ Sect. 2 Variant 1

A D bt best {Sleaidy amte storage] 159000 Fart 1V

) Zalt misttest 155000 Part X1 Procedurs 3

S Durat test 152000 Part X11

1 Burnp test 155000 Part VI, 5ec. 2

fi. Vibrathon test TEC{IPT Mol A revised])
7.6 Testing

The equipment shall be tested for functional requirements a5 helow:
1. Messapes shall be displayed using the ceniral seftware& local terminal

2 Fanlt canditions shall be slimolated. Meszages [ fault logs skall be checked fors
Text How Fauilt

Commundearion faliure

Power fallurs

Brightriess of Pixels

Hesr Door open

LA

7.7 Installation Requirements

L Power thall be obtatned from 230V 50 Hz mains / UPS/ Diesel Generator Sat
provided on site or from on-board fead-acid automobile batteries rated for a
niininal voluage of 12V 0C [Tor mobdle VMS), [Fpowered froman UPS the source
of charging shall be preferably a renoweable energy soures (eg. Solar PV, wind
stc)

2. Flxed YMS shall be mounted on a sturdy and acsthetially pleasing gantry
struzture whereby the vertical clesrsnce af at least 5:5m iz 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
bearing wind loads up to 200 lenph,

& The concrete pedestal for suppart column should he flushed with groand but
In o case shoukd protrude more than 1.5m.
Minimutn distance of VM5 on expressways should be 1.5 km prior to decision
point and that for National Highways it should be 1 km. The signs should be
visible from a distance of 250m. It should not be located on a curve and on a
highway sectlons having grade cxcesding 4 parrent.

7.8 Maintenance Reguirements

L The VM5 and its sub-systems shall testydiapnose on a cegular basls aswell un
request & lng event of any problam for each individual equipment, Such
proglems shall be aufomatically flagzed at the ATMS control cantre and also
logged i the ATMS server .

2. The equipment suppiiad shall remain operable for at least the contract period
fram tha date of commissioning,

3. TheService provider shall undertake to support/maintain dll the complegon of
the Cantract period.

7.9 Operational Requirements
Tha softwara supplied and installed at the ATMS Control Centre to operate the
VS shall be able to integrate with Export data m and tmpart data from the
ATMEunified databasze locited in ATMS Control Centre.

Functinnal snd Techniced Sperificationy
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Chapter 8

Mobile Radio Communication System (MRCS)

8.1 Scope

Mobile Hadic Communication system should be capable of providime wireless
communication between ATMS Contrel Centre and Vehicle Mounted Units &
Handbeld units for Emergency response as woll as routine Operations & Maintenance
activities for the Highway,

The Mobile Radlo Communication system should have Vehicle mounted units fitted
onambulances, Cranes and Patrolling Vehicles for facilitating tmstant communication
even when these are on the move across the highway. [n additien handled radio units
will alse be required for Malntenance activitles on the highway. The vehicls
mounted & handheld units shall communicate with the ATMS Control Contre as well
a5 amongst themselves, The ATMS Control Centre besides having hase frepaater
Stativns and Contral equipmeant should have 2 provision far a voice logger to be
attached with it for recording all esmmunication. The MRCS ave advised to be
installed on all access contralled Highways and Hilly reads at an interval of every 2
ko Forall other Highways, requlrement of the system may be assessed by NHAI and
syatem may be de-seoped as per provision of the Contract

8.2 General Requirements

The Mobile Radio communication system should be designed/engineersd and
implemented In guch a way so as to have 99% of the highway area covered with
coverage rebabiiity of a minimum 95%. The system should provide erystal clear,
statle free communication even for vehicles moving at high speeds. The system
should be based on a state of the art Digital technulogy. Ability of the system to
operate in mixed {analogand Digital] mode, though not mandatory shall he desirabie
for reasans of additional flextbility, The Syswm should be maodular in design to aid
quick dizgnasie and efficient onsite maintenance, The systoms shall neither nduce
ragle interference toaffect functioning of other telecom eguipment In proximity, nor
be susceptible to 1hurfcrmccﬁ~{rmad:|aueulmﬁmtgd radio equipment, Each unje
shall be uniquely addressable, and preferably, be ESN validated. Mohile Radic base
statlen unlt instalied at the ATMS control center shall seamiessly integrate with the
easlocated Emergency Responze integrated audio commmunication wunit.

8.3 Technical Requirements

Al components used Lo the assembly of equipment shall be of industrial grade
specification. The sguipment shall conform to ETS European standards and shall he
suitably protecied throogh shielding/grounding  agalhst external  EMIFES]
Interference, and shall be immune to RFL ESD and Hghtning. Detailed techmical
requirements of the Base unit (Repeater and base station) s well ae the field
unit(Hand held anid vehicle mounted) of the Mobile radio system are a5 under

Repeater/Fived Baze Station
1. The Baseunit shall include acontroller for switching and control function.
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2. The Base unit shall connect to other repeatars ifneed he

The Base unit shall have call logging and airtime acoumulation faciling.

4. The Base anit shall be configurable throogh the Installed saftware an 2 locally
connectedcomputar or pwer a TCESTF link

5. The system shall have capability to interface with tha Public Switched Telaphone
Network [(PSTH) for erabling remote access as well ps Mobilp/Handheld to
telephone calls and vica versa,

6 [tshall not be possible to program the repeaters withouta hardware security lock,

ls

Handheld/Yehicle Mounted Radio

The field unit shall have an alphanomeric display.

The Vehicle mounted radic shall support integration of GFS.

Itshall nat he possible to program the radbos without seftware security key.

The radies shall bave a: Data Messaging Capabiline and shali have facility to

receiveand send pre-defined status messazes (at least 12 Character Messapges).

The radios shall have the Facility to store a2 least 24 addresses,

AL least 16 stetus meszages shall be selectable In the radio for zending to the

aether radiozs.

7 The caller shiall be identifiable through display ofthe PTT 10 [of the radio sendipg
themessage] on the dizplay of the radio receiving the message.

:H The radios shall have the capabllity to récelve Short Messapes [at least 40
Characters] from 2 Contral centre.

2 The radios shall have enough memory o store mindmum 6 recefved Status

ressagesalong with the sender's 10 and 2 nos. Short Messages received along

with the sender'siD. 11,4 Functlonal Requirsmenits

PR S

o

The system shall satisfy the following functional requirements:

i The radio shall suppert a Broadeast call o agronp-call of an Individual Call.

& It shall be possible to establish an ATMS (o Neld unit lnk, feld unicto ATMS
link erfield unit to field unit lnk for communlcation, 45 the need arfses,

3 The mobile radie system shall be Integrated via the Fiber optlc communication
system [ 2,g Inter-towar communlcation).

3 Thesystem shall have the facilities for waiting calls, holds calls and ransfercalls,

5 II;'HII fqueting shail be supported in case all communication paths/ channels are

Ly,

. Shall support multipls prioesty levels with pee-emption

7 Fiold unit to field unit calls shatl suto-terminate if either of the party hangs up
or theATMS control centre inftiates & callto one of the pardes orthe conversation
exceeds Sminutes

i ] Late entry fealurs

o, [t zhall be possifle to bridge the regular PETN netwards to the mobile radlo
networkin case of emergencies,

1% Base unitinstalled at the ATMS control center shiall be capable of processing at
least 3callz simultanecasly.

11.  [ncase of emergency, It shall be possthie to exchange quick, shart status falarm
FrIBSE L Ees,

12, Thesystem shall have suitable voting system to select the better signal at base
stations ag well 2= mobile units.

13, Selection, positicning, planning and fnstallation of equipment shall ensure that
& localized faflure does nok collapze the entire communication. Bedundant paths
shallensure nosr total eoverage even in such cases.

14, Thesystem shall use frequencles to be obtained by the ATMS Sarvice Provider

from WPC in the complete stretch as per seope
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Pancinngl and Tecknical Sp=cifications
The system shall be protected against any damage due o power supply

Advarced Treffic Mpnagemant Sysinm [ﬂ.'l'hﬂ] ari MHs

1
fluctuations transients and surpes.
16, Frequency & Power output Specifications
8r, Nio, Items LIHF 00 MH=
W-35
400430 Mz g i
1 R Etatlon k¥
450480 Mt ar H451-870 MHz Ense
4B0-51F MHz Steclon TX
2 Power Dutpat
Maximum power output
2.4 of Base statien/Fopeater | 1080Walt ail Walt
with Power amplifier
b Mobile 30 Wakl 515 Wik
Zc | Hand hefdterminal £ Wate 1 Watt
125 KH=/25 Kifx 125 KHx/25 KH=
{analogus] [Analogue}
I
fdiacenichannal spacing 625 KHz/ 125 Kl 6,25 KHa/12.5 Kz
(Lrigita ) (EDighai)
4 Duiplex spacing 10 MEH= 45 MHz
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Chapter 9 Network Infrastructure for Data

Communication

9.1 Scope

This Spevilication lays down the general, functional and technical requirements of
Communication [nfrastructurs %0 be used as a sub-system of the ATMS
implementation.

8.2 Function

This system provides conneclivity between ATMS Contrel Centre amd
outdsai equipment such ag Emergency Foadside Phiones, Yariable Mezsage Slgns,
Mobile and fved CCTY cameras, Speed Displays, VIDES, , etc.

It alsn provides the external dats connectivity required between the ATMS contrul
eentre and the NHALATMS Clowd ax well as batween the ATMS contrel contre and the
MHAI ATM5 Mazter & relevant Regional Contral Centres,

8.3 System Configuration
1. Thesystem shall comprise:
8] CablieSystem
b] [eterface System
¢} Dptical Fibre Tranemizsion System
d] Powear Supply System

Noig: As part of optimization of the communication system high-capacity
polat- to-point wireless links may be included to suppert the Optical Fibre
icable-based communication sysren. Howswer guch o wirsless Hak shall
naver form = segment of the main Optical Fibre backbome, The
communication backbone shall be preferred to be veallzed via optical
fiore, The wirslezs link can however be included 3z 3 direct link fromea
device like a CCTV Camera o an approprizte node (incliding the end
noddes) of the Dptical Flbre backbone. Such an approach may be utilised
o connect paad-zide equipment to the ATME control centre that may be
otherwise difficult to do 5o via only the optical fibre link
Further, lkeeping in view of recant developments in 4G /56, direct to clowd
and wireless technnlopgies, and pspecizlly but not limited o areas or
projects where setting OFC 15 not leasible, ATMS provider may. suggest
wse of aliermative backbone. However NHAI may approve and accept such
wireless links, proposedby the service provider, as part of the ATMS
gystem network infrastructure onlyafier the successiul carrving our of
proof-of-coprept tests by the Service providerand conflimation from the
Service Provider that no functional or service requirements will be
violated purely because of this dedsion. The costs far such prookof-
concept tests shall be entirely boim by the service provider,
2. Cable System: The system shall comprize:
a] BackboneOFC cables

Funeugnal ged Technichl Spesifications

by Auxiliacy OFC Cabley inking access points $o the back bone and road
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sicdeequipment ta acvess polnts
¢} Polythene insulated jelly filled citside plant CatSe/Cath copper cable
(PIJF O5Pcable] linking various readside copper based eguipment o
accass points
d] Coaxial cables.
3. Interface System: The system shall comprise:
al Sensorlnverface pquipment
b Optical fibre cable interface equipment
¢} Cantrol Centre bnterface equipment
4 DFC Transmission System: The system shall comprise:
a] Dptical line terminals
bl Interfase Cards
o) Netwnrk management
5 Power Supply System: The system shall comprise:
a] 12724V /48V DC power supply systems as per dasign requirements
atvarouslecations,
b} 230V AL, 50HzZ power feed as per requirements at varlous locations.
¢) Solar PV ~based power supplies for 230 ¥V AC, 12/24 V DC az per
requirements atvarious locations.
d) LIPS, batteries and bartery chargers, solar panels and chargers {if
applicable ] atControl Centre,

9.4 General Requirements

1. The cable system along with interface squipmant shall work satisfactorily
underadverse conditions like storm, st

2 The jointing and other accéssorles shall be suitably housed and be of
compact and rogeed design with soitable accessibility for ease of
HAIRETANCE,

3. The individual sub-systems shall perform theirassigned functions and n no
way affector influence adversely the performance of adjacent or associated
slil= Systems.

4. The backbone Flbre coble for safety amd reliobility shall be kept
independent of othercemmunicaton and power cabies - such as
a) Other OFC Cables used for interconrecting the field equipment to the

back bone /main control centre, copper cable ate.
b} Cahles that carry power tia the various ATMS field Bevices

9.5 Functional Requirements
1, PIJFOSP CATSe/CATS Cabile System

4] Hoad side equipment such as Emergency Roadside Phanes, Speed
display, VM5 Displays or other equipment shall be cannected through
the PIJF Cable and terminated at an Ethernet switch in the nearest
Arcess point

b} The PUF Cable used shall electrically comply with CatSe or Cath
[preferred) stondards

¢} Suitable punch-down lightning and surge protectors shall be used at
prior o erminating cables at both ends.
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Z Optical Fibre Cabie

al

k)

d}

)

fl

The backbane of cable system shall interconnact ATMS Control Cenire
with access points situated at suitable distances from the ATMS
Conteal Centre. Otheraceess polnts shall link o the backbone wia
auziliary OF cables form theselecations.

The OF Cable System shall carry signals from all outdoer equipment
such as Emergency Roadside Phones, Varlable Meszage Signs, ATCC
Portable and ficed CCTV cameras, Speed Displays through the
network equipment af the access points to the Control Centre.

The OF Cabls speterm shall Interconnect all the access paints tn the
ATMS Control Centre and ziso if reguired with associated network
devices for signal transmissionwithout any impairment

The backbone communicatian OF Cabls system shall not be hralken
afiywhere inbetwesn to link access points o road shile squipment.
Thiscable shall be terminated only at the designated access points and
the' ATMS Contral Canfra. [tshall not be-allowad to interfaca any athar
gtib-gvetenis in the feld to this able or any spare cores In the cable
directly or through branching.

The separate and independent OF Cable systam shall be used for the
transmission ol vldes stgnals, data signals from the equipment
locutions toeccess polnts where the copper cable has lImitathons for
Eransmizsion of signals.

The OF cable shall provide for dedicated spare fibres to cater to any
future needthalmay arise

3. Co-axial Cable System

a)

b

The Co-axlal Cable Systemn shall provide Immediate interface to carry
signals from analog CCTY Cameras [if used) to the encoders situabed
at the nearest access point.

The OF Cable shall also be used with transmitters and receivers i the
diztance islange and high quality signal tiansmission and reception 15

tuok peogsiblie uging co
—axial system.

c) The signals shall, without any impatrment, be rooted o the ATMS

Control Centrevia the eguipment at the access point, auwdliary OFC and
thebackbone OFcabie

4, [nterfacs System

)

b]

The Interface System shall cover the P1JF Cable, Co-axial Cable and OF
Cable System & transmit and process the composite signals toackileve
the désirad rclilhl|it_|rl,|".p'tji].]|:ﬁ]il:l|.r rvl:l:jl.r'ihe,':m:ni'_"l.

The Interface sub-systems shall be cipable of handling the compasite
aielicy, video and data signals at various intecface levels and process
theai

The Interface sub-systemis shall be designad apdmally at wariouos
levels Le.from the individual sub-systems Jevel to integrator through
bo the Control Centre,

5. Power Supply Systam

The Power Supply Svstem shall support the requirements of
Inclividual sule-systerms,

Bghvenred Traffis Mansgement Sysdom {ATHIS | or Mty
Firistionnl anf Techries! 5podfcglions
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2. The Power Supply System proposed lor 1ndh' sus shall
ke intoaceount the oversll avallability freliabiliny reguirsments

3, The Powsr Supply System design shall take into considecation local
poweravailahility, temperature and othercl imatic variations, and sasy
ritinGinability.

9.6 Technical Requirements
1 H]F0OSP Cahle

#] The Cable shall be Caté manufactured by repated manufacturers such
as Lucent, Atnp ete.

h] The PIIF Cables shall be laid In suitable trenches with protection
agalngt corrosion, inadverient cutiing fooding, rodents and termites.

Z OF Cable

a] The Back bone OF Cable shall have a fibee count of minimum 12 fihres
(24 cores). This cable shall not be used for any other connectivity,

b] Thecable used for shor=haul connectivity between outdoor sguipment &
Access points, access: point to backbone ete. shall have fibre count as
per the design requirements {B/12 cores). These shall be based on the
lecation of equipmentalong the highway.

¢} The fbre size, stranding, Blling and assodated technical and testing
details shall alse, 35 2 minimum, comply with the TEC specifications
approved by Departiment of Telecommunlcations, Govt of India,

d] Mathodology for cable layving, Installation, splicing and protaction
measitres shall be described in detail by the Service Provider for
approval of HHAL and shall conform te standard Industry practices

3 Co-axial Cahle System

a) The Co-axial Cable Gystern shall connect the cametas with the Control
Centre via the access points, It shall have capability to Interlace with
the OF Cable network for signal transmizsion,

bl The Co-axial Cable System shall conferm to redesant ITU-T standards
b sigmal cransmission and protocols:

4 Interface System: The Interface System shall broadly operate at the levels
as deseribed belows

o} Way side [Emergency) phones to access peant via PIJF Copper Cable.

Bl VM5 Signs to Avcass point via copper Cat & patch cord or OF Cable,

£] CCTV System to ATMS Control Cenue via Co-axlal to encoder [1f
raguired } and furthar wla OF Cable,

d] Integration with the NMS eguipment at different beweds for monlooriog
logging and coptrol of individizal sub-systems.

&) Interfaces stappropriate system and sub-system levels shall fallow the
protocolsand standards ol R5232, R5485, R5422 and ITU-T, [EEE, I'TU-
R cr other approved international standards for ransmission and
notwarking of volco, video and datasipnals. These shall ba &z por the
detailed specification in the tender elsewhere,

3, PowerSupply System

i) The powersupply arrangement at individual sub-system level shall be
designed for thelr aptimum and rellable aperation.

L] The design shall take care of avallakility of local ukility power and
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necessary backup to achiews the desited perfarmance shjectives.

] Wiceo Cameras and Variable Message Slgns located on the roadside in
particular shall be supplied backup power supply for operating in-all
types of weather conditions

d} Deesal Generatersand UFS{Sakar PV-based or otherwise) as required
shall be included as part of the systern design as perthe need forsuh-
svstemsy Conirel Centré. Design calculstions to establish the
capacity of these subsystems shall be homished by the Service
Provider,

e} The pawer supply design shall take care of voltags and frequency
Auctuations and redundancy to achieve the reguired system
performance.

I} Suitable Hghtning protection and earthing shall be provided to puard
against system malfunction.

9.7 Cable Laying and Installation
L Thecable laying installation, termination and wirlhg shall follow standasd
internatinnal practices. The Service Provider shall be solaly responsible far
the properexecution of the work.
& CableLaying

a) The Service Provides shall submit 5 mable route plan with distribotion
chart for thetndoor snd cutdoor requirements.

b] Excavation of cable trenchshall bedose in all kinds of soil to a mbnimum
depth of 1.65m from the ground below the centreal median/ edge of ROW
depending upon the avellability of land along afthe kighway and o a
width of not less than 0.3m and also provide proper protection as
regpuived by NHAD while crossing power cables, pipe lines ete. The
bottom of trench shall be levelled and gotrid of any sharp mataral.

£} The cables shall be laid as far as possible an one side of the road. The
Service Provider shall restore the road surface, diversion and other
modifications as 4 result of the trerching to the original state after
compleclon of this work. Wherever required depth is not achievable
additional protection shall be provided In consultation with NHAI and
with prior writien approval of the NHAIand / or NHAI'S representative,

d] The optical fibre cables shall be id in permanently lubricated HDPE
ducts of appropriate dimension with protection against moisture
fngress, Lermites androdents.

&) The OF cable and the PIIF cable shall be kid in the same trench. Thare
shall be twoor more ducts lald in the rench as per the reguirement..

(] ‘Whenever power cabies arg o be laid in the trench alang with other
cables, brick separation of at leazt 5 bricks /per metre length-wize shall
be provided.

gl Rlghtof way will be provided by NHAL

i} The trenching and cable laing activities shall cause minimum
dizruption to the traffic fiow on the highway. The material, cable drums
and the manpower uged chall net inhibit the Aow of vehicles in any
manner.

[} The excavation of trenches shall he dome only in lengths that can be
handled in a single day. The benches shall not be left uncovered
overnight.

i} Vhetranching znd cable laying =hall take Inte account 15y diversions
on bridges, oll plazas, bullt-up area; ERT [Emergency Road Side
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Tulephone) pedestalseic,

k] The cable lald along the bridges shall be suitably protected ([ vis G
conduits] and damped

I} Adequate extra length shall be left at the end of the cables to meet fature
exipEncies.

m} Cable acrass the road from the backbone of OF /PUF cable for ERT's and
other sub-systems alang the route shall be lald in ducts below the bed wsing
wenchless ductsthrough horzontal direction deilling. The procedure shall
be deployed after written approval of the NHAI and / or NHAI'S
representative.

n] These shall ba laid on one side of the highweay. Crossings and cuts on the
highway shall be provided with enchlsss excavation. Sultabls route
markers every 500 metres shall be provided. Sultable no. of patch panels,
joint boxes; termination boxes, pigtails and patch cords, etc. shall be

rovided.

oy 'I.p'nl'asl:e material such az unused ducts, cable cut-pleces, and other debris
shall be ceaned and sultably disposed as per the relevant recycling and
disposal standardsby the Service provider,

p] The service provider shall provide adequate perforated cable trays and for
cable supports as per industry best prictices,

g] Ali cables shall be rumbered with forules in accordance with the universal
cabie dumbering system,

e} All cables shall be 151 marked, fire retardans low smoke type and shall be
wrminated with proper lugs and joints as per best industry practices.

Haiudhole and Manhole

Asdvanicrd Traflie Manapersent System [NTME] on ks
Functional and Technical Spesiftions.

Tha m:l:n:athre sims ofthe standard type of Handhele and Manhole shall be as follows:

feudth

ahble

b

|'ﬂm i 51 {m) [y [ieacke
= t

F—!rmdhnle
M1 hg 030 .60 085 Due sids
E-nnlwle _
MH- -9 iL;Eu 1.00 ]LW One side
il

9.8 External data connectivity to the NHAI ATMS Cloud
and the MHAI ATMS Master, Regional or Traffic Police

Control Centers

A sultable leased-lne [wired or wireless] supporting a- minimum 100 Mbps data
link shall be provided by the service provider for the purpose of connection to
the WHAI ATMS Cload, WHA| ATMS Master & relevant Regional Control Centres and
Lo<cal Traffic Police Control Centre: Such a link shall make the ATMS system directly
on-line accessible to the sbove NHAI facilites and shall provide the following

Information:

1} Video images & required data strings to the NHAT ATMS Clood st pre-
programmed intervals and on demansd,
2} Providing streaming viden data, streaming sudio dats and dat swrings on
demand rom the NHAI Master & relevant Regional & Traffic Palice Coatrol
Centres.
Further this link shall aksn Relly support the on-line aceess of the ATMS system by
NHAL [ NEAI's representative as described in Clause 2.1.8.3 of this document.
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Chapter 10
ATMS Control Centre with ATMS Software
10.1 Scope
This Specification lays down the general, functional and teckaical reguirement of tha
ATMS Controf Centre..,

The Contrel Centre shall accommodats followlng equipment and seftware:

(£

(1
AL

(v
(%)
(vi]

elf)
[wlai)

Gentril Computer Server (with integrated ATMS Software mcluding the
iraffleManagemant and Restue odule; integrated audio communication
it & support for relevant Mobile smariphane applications)

Emergency call masagement sypter equipment and sofoware

Integrated Trafflc Monagement [ITM) consale consisting of mainly the
MM werketation(s]; B2 Integrated audio communication wnit and farther
Inteprated with the

1, RLarge Display Bosrd based on the Video-wall 3x2 meters

Z, CCTY Consale,

3. VIDES consele and Dedicated Yideo-wall {Minimum 75" Smart TV)

& otherequipment

ATME soltware

Moblié radio nperatorand configuration equipment ard software
Backbone communicaton equipnsent sind Network Management Systom for
Hie same

Printer

Uninterrupted Redurdant Power Supply with supphy systum and back up

Firewall 105, IP3 an othier netwark seourivy com panent and criticl systenis s
#E 32 IVERS, SIOTRER OIE.

(L)

THMC. Central Protessing Servers in hot standby configuration (Primary +

Secondary)

(=]}

Backup Video Hecording (fnly [ncidents) Server with adequate inbullc

storage and hiot standby.

(s}

Malns Power sup)ly system and Diesel Generatorset equilpment.

The ATMS Contractor shall also undertalie any additonal civil works, interiar works, MEP works,
tor setting up the Command Center, including all additional related alectrical, lighting, electrical
cannaction, DG set, pewer baclap, BVAL warks, access contrel, bullding CCTV, PTZ cameras outside
bullding, firefighting system, alarm, fire extinguishers. ratsed fleor, housekeeping. building desning.
maintenance, recurring. chargas. including electricity bills, telephone bills, DG ful, servicing,

gecuriy.

10.2 Function & Architecture

ATMS Control Centre would be the Faclley from where all the sctivities of tha ATMS would be
controlled, ATMS Control Centre would primarily comprise of the In-deor pertion of CCTV, VMS,
and other support systems. All the aforementioned sub- systems shall preferably reside jn 4
dedicated permanent strueture with adequate floor area to howse the roquired man power and
equipient, Whers eversuch a permanent Roor/building/structure cannot be made svailable, the
ATMS Control Centre shall be housad in tempsrary portable mabins.
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a
A schematic of the ATMS control centre system is shown in figure L below:

Krraiir
Sanlicher oo trollar o BV f—
— 1 i BOAlaT  ons add Hepiprmaey
e IEETV, KT, b

Fig 1 ATRAS Controd Centre systenm

o} Evem thoagh speciic workitatinns have beas allettad rs sach speciie hunefianalty, smich of the spplications

(o, UMK ATEC, SCTV, VIDS #ied shall sxsaste onany of the shove wedeistions If reqalred.

b1 An additional worksation shall be used be present/depict all the spred daplays, AddionsBy same of the

CCTV Manlvors mey ales be wsd.

10.3 Functional Requirements

Since the ATMS Control Centre houses the in-door functional components of all the insmlled
ATMS sub-systems( CCTV, VIDES, ATCC, VM5 etc], the following subsections describe the
functianal requiremants including a hrief specification for the temperary partable eabin,

10.3.1 General

s

ol

“om o

Each sub-system shall be designed [storage capacities etc] with at least 10 ywars of
tralflc ncrease in the highway from the wme of semp,

Each sub-gystem shall be expandable oo account for lncrease or decrease in feld installed
devives. Minimuim £25% spare capaclty [roundid offto the nearest higher whale number)
should he ensured.

All the supplied squipment shall operate on 230 V, 50 Mz single -phase power supply,
Fower for all the equipment will be regulated using an-line UPS with minirmim 30 minutes
or more back up. [fany equipment operates on any voltage vther than the supply
voltage and supply Frequency, necessary conwersiom/correction device(s) for such
requlrement shall be suppiied aiong with the equipment

Ml the control equipment eg fileservers, database servers, NVR/COTY CAMERA SERVER,
Video Analytics NAS/Raid hackup device; decoders, netwaorking squipment ete. ghall be
provided in standard Racks.

System shall hove previzian of WAN/SG connectivity for remote monitering.

Omline backup shoold be maintained to protect againzt storags failure.

The system previder shall provide el technical detalls regarding dama formats,

conmmumnication protocnls, packet formats, etc, o NHAL g
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B Al sub-gvstem software modules shall be available imall the workstations, so that, with
minlmum intervention of System Mainieoancs, o user-group can perform thaie
operations on a different workstation. However, for security messens, only the
functionality based on the expected user-group who bs wtilizing the worlstation for day-
to=day operatonshall be avallable for immeadiate use.

9. All Sub-gp=toms shall genprate and report alerts when o pre-defined event occurs.

[a) Safety related alerts / reports: Further all the software modules of the sub-spstems
instailed (COTV, VMS, Speed display, Roadside Communication et) shall dellver safety-
centric reports [eg Fatal collisions o a given stretch, vinlation of regulation etc.],
enforcement-centric (number of tickets issued, comparison of riclations on monthiy
hasls ete):

{b) Equipment related alerts / reports: Falled packets, number of repairs
carnied out on fleld devices, down time on account of major faults te.

[y Al sub-system {eg. CCTV, VMS, VIDES, VASD ot} related: alerts & events shall also be
communicated to the Traffic Management consale for display on the Video wall f Traffic
management console worlkstation,

{d} Further gach sub=system shall dlso accept commands’ / messages from the Traffic
Munagement consobo for ensuring the achievement af an Intograted ATMS systom.

10 The system shall provide detalled reports related to the System Operations [insluding the
acbons of varlous stalebolders during locddent Managenient] and operations. The
format for the same shall be finalized by the service provider in consultation with NHAI
anel forthe NHAIS authorized representative, Maintenance reparts, ot the minimuim, shall
include the current operational stius of gach squipment, actual events of dewn-times of
waci pquipment; actual events of Mean Hme to Kepalr of each equipment and actual events
of Meantime bebween fallure of each equipment and the presoptive & repair maintenance
log

L1, Thie syitem shall also provide s mathod to log and report road highwasy incidénts. Daca
used tor logging and reporting shall be ‘picked-up’ sutomatically fram the road-gide / fisld
equlpment and other sensors 25 apphicable.

12, Further the system shall provide a facllity of generating user-fonmatted reports that can,
for example, bring together the ocourrence of highway Incldents, values of various
sensors and the operational status of varlous equipment on acomimon thre lne [ scale,

13.System Security

a) ltshall ba possthie t control f vestrict all functions  sub-Functions [can be menus,
submenus, buttors to perform specific operstion], etc,-available ineach module hased
an the user group in general and in cerraln speclal veer graups viz, Project Manager /
Administratar, the control shall be possible at the user level.

b} The Acceed control shall bive 3 levels of sccess; Read, Write, and Madify. 1t shall be
pozsible that any user / user proup can be sssigned none J all fromthe abavs lavels
Tor & specifis fanctipn.

ch All the manual everride options shall be considersd seporata fonctions and (t shall be
passinle to disable these functinnalities ow simply net allowing accessto these
functions for any user; wger group,

d} Detailed kst of Access vights shall be evolved during detailed engineering .

] At the end of session, the operator-logs out from the application and the logoutzhall
be recordad {n the database.

fl It shall not be pessible for a different user to open a sepamte inslance of the
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applathen without the current user logout in the same workstation.

£] [t shall be possible to exit. the appication oniy with Administrator
authentication Inthuding username and passvord

10.3.2 CCTV & VIDES
1. Thereshall be a Supervisory Monftoving & Contral Spstem with Dightal Video Surveillance
Coatrol Software o manage all the video surveillance devices,
2, The Supervisory Menitoring and Contral Sirstem shall copsist of at least a Camera
Switcher contraller, foystick, Catnera server, NVR, & adequate numberof workstation
[CCTY B WIDES workstation). The system shall bashle to provide streaming wides Images
o the videa Wall and [ or the above monltors and / or workstztion.
3. The supervisory monitoring and control software sheuld be capable enough te display
and manage the entire surveillance system, [£shall support a varlety of devices such as
cameras [FTZ, Ficed & VIDES), vidan encoders, video decoders, FTZ controller, HYE NAS
boges /Raid backup device et
4, The manufacturer of the CCTV Switcher Contreller /NVR /Camera Server shall be
a) A welkFknown and estabilshed ompany woerldwide in the field of
Information Technology.

h) Has established and appointed representative or authorized agency nearpeoject
lnfion.

¢] Capable of providing adegquate dfter-sales service and support on 24X hasis,

5. The software shall operate on open archibecture and Integrate/ co-exist with other
subsystem soltware that are installed w manage VME, Wi, Speed Display, and Roadsikde
Comiminisation ete

6. The software shall store configurstion of encaders | decoders and cameras There shall
he options to generate repoets of stored device configuration.

7. The control software should provide for alanms and alamm log Alarn settings-need 16 be
individually configurable for each alarmy and esch camera prerscord duratien.  The
duration shall be selectable from a llst of values ranging between 2 seconds or less tn 5
minutes ar mare. There shall he provision to achisve, print and display the log using
device filter, device group filter andfor a-time winskaw,

. The adminiztrator shoold be able to crmate, add, edit & delete vsers, He should beable to
administer access rights ta svstem reézsurces and hnchonality as well as access
permisslons toa lisc ol camerd & user can view bnd contral

9. The administrator should be able to pluce users in a hierarchy. The higher prlorlty user
should inberit the rights of a lower pricrity wser autematically wheo he is taking
overridingeontiol ol cameras, which arealready Being controlled by a lower priority user,
Thare shauld he minimum 3 blerarchical levals of security for providing user kevel login,

10, The system shall provide User activity log (andie trail) with user id, time stamp, and action
performed, otc,

11. For mondtoring purposes, Video walls [For TMES and VIDES) shall be sebup with suitable
mountng arvangements, as described In secdon 13321, Facllity for viewing and
controlling all the cameras at various other locations o.g an COTV menitors (supporting
HOML BGE & [P-based], as requlred, shall be provided in addition.

12, The Area ancler survelllance shall be monfiered and contralled fram ATMS Cotrol Centre
through workstations and [oystick controllers with the help of DHgital Video Surveillance
Workstation Frontend Software as part ef the Supervisory monitoring and control system
Software.

13. The Worlstation Frontand Software should alse be warking on i hrowsear higed system
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for remare users to allow any authorizged user Lo display the vides of any dealred camers
om the moniter with full PTZ and associated controls. This provision may also ba used to
provide access to NHAI HO, PIHRO and local Teaflic Pellce representative.

14, The software shauld Support Mexible 1,2 /4 Windawes Split screen display mod eor seeall
muode o0 the PC monitor or-en preview momitor as per requitement.

15, The saftware should be ablé te énntrol all cameras i PTE control, Iris contral, auto |
mianual fecus and coleur balance of camers, Sel ectionof pre-sets, Viden tour selection ete,

16 The user shall have the facilicy to request for visw or control of any camera outside his
rights for a reservation periad. Control of camera is released after the reservation period
[Request enhanced control rights for @ shortduaration],

17 ATME Control Centre sy have one or more Dperators simultasesusly controlling the
rtalled field video hardwars,

18, The recording resolution and frame rate for each camera shall be user programmahle.

L9 Recopding modes such a5 continuous, manual, or peogrammed date-time- duration
muodes, camers, group of camera-wize, All modes may individually be disabled ar enabled
using scheduled configuration. [tshould also be possible to search and replay the recorded
imiages on date, time basis as well a5 camera basis, It should provide onscreen controls for
remote operation of FTZ cameras. It should bave the facllivy for echeduled recording
Different recording speeds (Ips) and vesolition for each cecording mode for each camera
should be possible

20, The NVR / CAMERA SERVER can be an embedded-type or server-based or cloud based if
mieting all functonal requirements. However, the NVE /CAMERA SERVER software shall
run on off-the-shelf available servers [Camera server & Database server). Each NVR /
Carnera Server shall be able o handbe 36 or more cameras.

21 Wetwork Video Becorder shall offer both video siream management and video siream
storagd management Recording frame raté & resalutian in respect of Individual channel
shall e programmahle.

22 Systewn should ensure that once recorded the vides cannat be altered: Ensuring that audit
trail is fntact for evidantial purposes,

23. System shall store all camera recordings [TMCS /VIDES /Command Centre CCTV ete] fora
period of 160 days or until SLAs have been assessed for that perfod, whichever 15 lacger,
Storage should be sufficient such trat video can be stored @@ 25 FPS ab 2 MP or better
quality using hecessary compression techniques for all cameras [extended capacity of
cameras |.e. present capacity + 25%),

24 Gystem must provids bilt-ln Bolity of watermarking or Digital cortificats to ensupe
tmperproof recording so that these can be used as evidence ata later date, if so desired,
The recording shall support andit trail feature,

25 All camera recordings shall have Camera I & lncation/area of recording as well as
date/time  stamp. Camera 1D, Locatlonfdrvea of recording & datefdoe shall be
programimable by the system administrator with User [D & Password,

26, Facliiey of camera recording in real-time mode [25 FPS)/15712.5,/10 or lower FPS as well
&5 i any desired combination muost beavailable in the system,

27 Faciliey of Camera recerdiog in 720p,/ 1080 or in any combination i.e. any camera can be
recotded Lo any quality - Selective of Group of cameras must be avalable in the systam,

28 Videns shall be compressed using MPEG-4 ar better standacd and streamed owver the [
network. Once on the nabvork, vides con be viewisd a6 o Controd room werkstation or
over the Interpet remotely or on analeg monitor using a hardware decoder (MPEG-
4 feompetible standard Receiver] and shall be recorded on NVR/CAMERA SERVER and

shail be backed up on NAS/RAID Backup device,
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29. System shall be triplex Le. It should provide Facility of Viewing, Recording & Replay
simultanesusly.

30, The offered system shall have facility to retrieve/exporty backup [on Pen Drive, External
HDD, €0, PVD -#te.} the desired porton of clipplag (Trem & desired date/time 10 another
desired date/time) through the search fanctionality of the application software, Viewing
af 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
PUrPDSES,

31, Redutwlancy/Fall-over festure & required ie. In case of fallure of an NVR/CAMERA
SERYVER the relevan: cameras shall sutomatically switch over to the redundant
WYR/CAMERA SERVEE.

3Z Database Server shall keep track of all configurations, error data, configuration events,
usage events and error events.

33 Video stream from individual cameras shall be recorded on respective NVR/Camera
dorverd& subsequently, archived to NAS box )/ RAID Backup device,

A% The Necessary script/algarithm for the shove must beavailable in the Application.

35, All the workstations in LAN should be provided with goftware to view and conteol the
cameras, encoders and retrieve the recorded video images from the NVR/CAMERA
SERVER/NAS/Raid backup device seamlessly.

36. A stmilar such dedicated workstation shall be provided for the usage of representative of
Traffic Police or vther Enforcement Agency as required.

ITVIDES

2] ltshallbe possible to switch andview video streaming imapes an-line fom al VIDES Overlew
eameras o the CCTY monlors dnd VIDES Widaowall and the CCTV . YIDES workstacian

b} The supervisory softwere [ extouting on the VIDES Supervisory computer]
shalidetorming the foflovwing paramaters related totrafie faw manitoring
1) Traffic volurme [No ofvalilces detecked during the time interval ),
[if] Occupiney (Lane accupancy measure in percentags of tme);
[t} Vehideclaszification. Flow rate [vehicle por haur per lane);
[1v) Headway [Average time interval bebasen twe vahicles):
v} Speed, Level of Sarvice;
(v} SpaceDrcupanoy &
{vi) Traffle Density from bath the ATCC and the VIDES data captured

From therespective Held equipment

i) Al incidents and analysis as defised in Chapeer 4

v} The allowed errars on count and detaction will be as mentioned in Cha prer 4

34, Vielation Verification Modube and Yanhan Database Integration:

a) VIDES software shall beintegrated with Yahaan Database for creation ofsChallansfar all cases
where violations have been detected sutomatically or manually.

b) Primary seurce for violations will be the VIDES [(Dverview + ANPR) cameras whichwill he
it prated with taks module

€} The modile ehall allow for registering of vielations as detected mammzlly though RPVs or
threugh TMCS Eameras, Such eveats as reeeived from ground stafffenforcement agency shall
he verified by control room managerand uponauthentication from the mansger, the npErakay
shall creale the event In the applicatian,

d} Each event/viclaten should have necsssary evidence and data ac requirad by Vashan
ditaliaze for eChallan generaton.

€} The module will allowoparator to verify the number plate az capiured by the ANPRand incacs
the Tumber is wrengly read, there will be anaption ta =dit the same. Each edit shall be saved

I the databaze for 100% dudie by marnagper.
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10.3.2.1 Video Wall (large display board)

1. The video wall shall cypleally be a matrix of 353 but the contraller shall Ba
capable and flexible enough to accommodate varled different mondtor matrix
geomastries as dictated by space availability or éonstraints

2, The typical video wall display slz= shall be 3x2m.

3. Viden wall conteoller shall bo capable of capturing and displaying video
informatton from different sources such as DVI. DisplayPart, VGA, [P streaming
ate,

4. The monitors used in constructing wall display matrix shall have bezel eege
sizes less than & mim.

5. The video wall shall be an inwegrated package of control roem dizplay
management and confiuration software, display  controller capable of
handling at l2ast 48 monitors, and the required number nf slim bezel monitors.

6. The vides wall system shall support hoi-plugging and redundancy.

7. Video wall controller chall support awto calibration and sute calour balancing

8. Mounting arrangements for individial taohitors within the wall matrix shall be
designed to allow for easy replacement and hot plugging,

9. Tha manufacturer of the Video wall shall he
a} Awel-kniwn and established company worddwide
b} Have an established and appainted representative or authorized agency i

prajectloca tan,
¢} Capableof praviding efter-sales serviceand supporion Z4X7 basls adequarely.

10, The target image on tha Videe wall shall he freely resizable and re-
positionabieen any part of the Screen.

11.The Video Wall shall be capabis of sceommodating multiple displavs in
nultiplerews and columns behaving as single logical screen.

12, Separate Video Wall shall be prowided for VIDES with minitiam 75 smart TV

10.3.3 VM5

1. There shall be 3 Contral System with Varizhle Message Sipn Control Soflware
tomanage 3l the VME Boards within the installation,

L. The software should be capable of managing at least the number VMSs
designed for the package. It should support VMS boards of varying sizes.

4 The software shall operate on open architecture and Integrate/ co-axist with
other subsystem software that are installed to manage CCTV, VIDES, WIM,
Speed Display, and Readside Communication, apart from e Traffic
Management module (where appllomble) ete,

4. The software shall store configuration [VMS 115, its actual bocating, brightness
lwvels, horlzontal pixel sige, number of lines supported, Begional Lanpuage
supported etc) of each VMS that it controls There shall be options to geperale
reperts of stured] device conflguration.

5. TheVMS boards associated with the VIDES should be integrated with the YIDES
sich that incidents identified by VIDES that need to be warned o incoming
traffles are automatically refayed without any manual intervention, Detalls of
which incidents require automated warning messaging dre In the relevant
sectionan VIDES.

5. The system sheuld support adaptive display brightness to adjust resdability to
the changing outdoor envirenment.
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7. The control seftware should suppart some form af CREY on chizplay data and
control command pickets foy device epror reporting.

B. The adminlstrator should be able to create, add, edit & delete userz. He should
he ahle to administer access fights tosystem resources and fundionality as well
as aceess permissions to & st of TMSa user cian cantrol.

4, The administrater should be able to place users in a hierarchy. The higher
priorty user should inharit the rights of 2 lower priority user automatically
when he is taking overriding control of VMSs, which are already being
controlled by & lower priarity user. There should be minimum 3 hierarchizal
levale af security for providing user level log in,

10, The system shall provide User activity Jog {audit trail) with user id, time stamp,
and action performed, etx,

11 ATMS Control Centre will have a workstation for ¥M3 operation. Facility for
controlllng all the VM35 at various other lecatlons, as required, shall be
provided,

12, The YMS to be controlled shall be secessed from ATMS Control Cettre through
wotkstations with the help of VMS Contrsl Workstation Frontend Software.
Further the above software shall aleo accept messages far display from the
Traffic Manapément congale programmed on GUT interfaces provided by this
software,

13, As the VM35 can be conligured to display messages ina chosen regional
lanpuage, the software shoild be able to control VM3 conflgured fur any
regional language.

14 The user shall have the facility to request contral of any YMS outside his rights
for a reservation period. Control of VMS 15 released after the ressrvation perisd
[Request enhanced control rights for a short duration)).

15.ATMS Contral Centre may have ome or more Operalors simultaneously
gontralling the installed ¥idss,

16. Ax stated eatliar all data and command packets shall have a suitable CREC
antached to them. All packers sent would be acknowledged by o response
packet from the respective display with it cwn CRE

17, The raspanse packels from VMSs shall include status [command executed or
not) as well a5 error codes to indicate the natures of error.

18 Tha system should suppnrt multeast (hroadeast to a predefined group of
fisplays] and broadcast, Multicast or broadeast packets shall have no response
packets from YMEs

19. A gingle message may ha shown as a statle sign ora growp of messages may be
showm in a reond robin fashion till 3 new sat of messages are not relayed 6 a
perrticular WHE

20, The time duration for which 2 message s displayad while in round robin mode
will be programeable Trom L decond to 255 seconds.

| Gyciie Redundanoy Chick
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21, VM5 and the associated software shall support the following et animations:
a) Seroll right toleft
b1 Flashing [Forexample, this would be toatmact attention to-speed limiks]
€] Typing
U} Curtwintup b okt
g) Curtaln Bettom o top
fl Replaceleft toright
g) Replaceright talef
h] Taxtwithout any effect [for exsmpls, this would be defaultfor mosttext]
22.The use of text effects shall be strictly a poilcy of NHAL road safely experts
dictated by sttuation and hence, should not be a fixed global porameter, [t
shallbe dynamically assipnahle and remain valid for 2 text string for the current
Instance alone,
Z3.1t shall be possible to sond ton strings in round rodin mode.
24 Database Server shall keap track of all configurations, error data, configuration
BYENLS, Usage events and error events,

10.3.4 ATMS software

4] The ATMS software integrates the field equipment like CCTV cameras, VIDES,
& VM5 with the Integrated Traffic Management (ITM] console to ensure the
availability of an effective systerm for Traffic monltering & inddent / aceident
management

b) The ATMS software shall be based on @ modern architecture and  shall
aptimally execute on the [TM worlstmtion and the ATMS server to ensure
that

L The spitem respoBse afe INAEAMEREGNs (o suppors effecthe Traffic
Managerment {Le. Traffic monitoring and incident [ adcident mansgemant)
actions on the ITM workstation.

L Molnformation (dats, vides stream Bandie stream] From zny source s lost
Further all such information is made avallablde so tha Integrated Traffc
Tarmvinal, with aodelay, precizelr at the time they are requined.

Bl Effeckve Integration with tha CCTV system, WIDES system, Y35 systemand
othar ralevant ATMS aquipment is carried oat in & seamless manner with
na dispaptean of ¢ disturbance to the Trafc mansgement hinction {la
Traffic monitoring and incident [/ ameident management). Far such
Integratton, standard intetfaces (eg. NTCIF] shall be used wherover
available,

v, Al informaton (Date, video amd asdic streamz) collacted fram-varions
gaurces shall be avchived in the ATMS Sstver foc gulch retriaval by
authnrized personnel, However the pérforntares of the ATME softwars in
terms of responss times shall not be affectsd durtng such & retrieval
Process.

) The ATMS software shall be ¢ modular system comprising of at least the
followring modulas:
A DPata soquisition module for acquiring dats, vides streams and awdio
streamairom ficld equipment
B Hiphway Traflic Monitoring moduls
£ Incident f Aechdent Management Modula
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0 Entegated awdio communication modole

E Reporigenecztion module and Dashboard
F.  System Administration modele
Li

Communicetion module for authorized access by external systems (eq.
HHA sHephanal cortral centre & the Mailn controd centre)

H AR Integrations with Vaahan, NPCI FASTag Tapper, MHAUs ERF
{Datalikes atehe thme oF this nokice], 1033 CAD, Rafmarg e

1. HNebworlkManagement Sofbware
A. Data Acquisition modale

I. The Dats Acguisition enables the acguiring of data [rom the various fleld
equipment in the form of data strings, viden streams and audio streams,
Examples nclude
v [rada strings Fom V10 system, ATCC system, WM spstem, WAS system
v Dats stringy of Date and Time and dewabis of events [ eg the time an
Emergency Call was attended to on the 1033 telephone lne er an the ERT
phone system], alarms and faults related to aoy part of the system

¢ Widen Srreams frem COTV Camera, VID Camers:

o Audio Sreams related to conversations on the 1033 Emergency Teleghone |
Rasad-side Emergency Telephons

ii. The module allowes the user to confipure the acquisition conditons as follows:

o At regular intervals af tioe with the {nterval belng user spacified (e, From
thid ATCC system])

& On tha orcurrenoe of Trafbe malabed eveots i the Deld I:E.g. dam fram He
Yibsrsem, inslances of calls foim BEmergency Telephonas]

o Ondemand (e Video stream from s COTV Camera)

» On the oocurnesce of  system related events like eguipmaent filure
andrestoration user login f logout

15 The above informatien thus acquired shall be stored inthe ATMS server using an
pstablished datahase packagelike Oracle ar MS 301

B. Highway Trallic Management module & G185 Dashboard

i, This module shall support effective Traffic monitaring on the highway. The
targeted road section or the entlre stretch shall he depicted on the Large
display [video wall] and [TM warkstation, oo the form of anlmated screens
including Graphie User interfaces not limited to specified under Clause
B16.1 to B1&17 of Specifications for Bozd and Bridge Works of MoRT&H.

if: Anipteractive G5 map {free and epen source such az OpenStreetMaps etc or
propristary] shall be available for all workstations and on the vides wall. The
G5 mapshould nclhide:

fii. Ecoms far which CCTV, VIDES, VWS and other devices.

iv. On clicking the device it should open up the video feed of the camaras or
show the message being displayed on the VM5 and allowing for modifying the
piessage [fom there I user has permission

¥, It should be possible to update the message on the VM3 from heoo,
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vl Any incident triggered from VIDES of TMCS shall appropriately modify the

{con of the camera oo this GISmap to call atentlen of operators.

vil When the viden stream for VIDES or TMCS (s clicked and pulled up, it shoukl
be possible to “create an event” for the dispatch. This would autoriatically
capture the phote from the stream, location and allow to chouse type nf
ineident detacted if manual This event in one-click should be possible to be
dispatched to nearby emergency vehiche if ICAD has been s=tup,

viil The map should show at all tmes the five lotation of the Crane,
Ambulance and RPVs through data recefved from AIS140 or [CAD selution.

i, Sectinn of the highway stretch should highlight to shew trafic How a5
Identified by VIDES [different colours for different Dows, separated by
direction]).

% lany devicels not fanctoning, the same shall also be aasilyswen from this
G135 map o the lcon of the devier |s appropriately changed during
malfuncion.

%i. The G15 mag shall chow if any event has been passed to ATMS threugh 1033,
{CAD or Ralmarg Yatra hased on the location of the Incldent..

. It should he pessible to dickon an Incident either from VIDES, TMES, ICAD,
1039 or Rajrmarg or Manually on Any location of the Mapand create an eveat
for emergency response dispaich,

il The GIS map shall have an equivalent strip chart inteviace.

%iv. The map shall allowing zaaming into relevant sections with no loss to
delinizion,

v, The details of the preject-spacific’ composition of the GUI will be finalzed
during the project execution phase between the Service Provider and RiIAl
{or its autharized representativa).

G Inclilent 7 Acvldent Management module

This module shall support Incident / Acefdent Mannpemant hy:

i, Allowing the Traffic Management console operatar o locate and mark
[with & meuse) an accident / incidenton the G515 map of the highway amd
initiats the Incldent management actions.

Displaying 2 contextual en-iine checklist for the operator to fallow in

sequence, Further the clicking on each itom of the checlklist hall

autematically activate the related ATMS egquipment b ald In the

management vz

a Seamless audic tonaection for the Traffie Management console
aperator, via the (ntegrated awdin commurmication URIL, rrespective
of the communicition media (Moblle radio, Moblle phone flandiine
voad-side Emergency telephone), to the ambulance, Trauma Care
Centres, Patrol & other D&M vehicles.

b Autematic Pan, Tl and Zoom of the nearby camern (o view the
accident

. Bringing on the VMS -wise message adit screen [by interfacing with
the VM5 Contral software te create and dispatch mescages tn VM5
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{i.

boards and mohile apps of registered road users), The checklist (tself
shall bedesrived from the relevant Trafflc Management and rescue
procedures captured slther in the Operation (O8M] mansal of the
highway or based on world-classbest practices.
Logging the time-stamp of the operator aperating cach clement of the
checkiist to aid in “post-facto’ analysis of the operator’s  performance
toweards establishing his fher effciency and further training needs and
SLA monltoring needs.

ik Aubomatically performing pre-defined actions related to sach of the above

elements (e Identification of the acckdent spot on the road shall contral
the nearhy COTY cameras to Took’ in the directon of the accldent spat)

v, Alding on-line tracking (via GPS) of the varions O&M vehicles lile the

vi.

wl

0. in

Ambulance, Tow-vehicle and the Patrol vehice supported with dynamie
dizplay of information like shortest rouks, travwel timie to'the accident spat,
Trauma Care Cenfre ate,
Froviding a8 user-programmable fScility, as an ald, for the automatic
generation of VMI messeges depending on ncidents based on eg.
Informaton measured by the MET sensoms and sensors installed on then
highway {e.p. the generation of @ Visibility Alert signal in the event of
vicibility going below 1 km). This module shall alert-the spertor on
penerating the message which shall then be deployed on the aparakor’s
approwal,
Thedetailed worklow of this module lnvolving various checklists, shall be
firalized between the service provider and NHAI doring the project
execution phage.
o The madile should be able to have complete fumctlonalities a5 gliven ander
Chapter -4 including incidence response and Geilitting generation of &
challan through NIC

tegrated audio commiinication module

fichimnord Traffic Manapement Sysfem [ATAEE] am MHs

This medule shall ipterfoce with and contol the inteprated audio
commmunication anit foald the eperatar seamlessly communicate with vardous
stakehalders via a host of communication media ke telephona landlines,

mabiie telephony, mebile wircless ste,

E. Report gendration modials & Dashboards
i This module shall generate periodic as well as on-demand statistical
reparts using data received from VIDES, TMUS, Automatle Traffic counter
curn Classifier for raffc plannlng and mamagerient as well as traffle
forecasting. There ghall alse be & provision to generate reports to aid

planning and strategizing enforcemsnt,

IL While tabular reports are necessary, the ATMS software shall include
visually appealing and useful daskbhoards and dharts for efffclent day ta

day management, monitocing and operdtions.

HL Further, the Datsbase Dot Analyst in the ATMS shall pn their initiative
and on request conduct statistical analysis on the data being gensvated

god provide insights to the manager and MHAI PI on a monthly basis,

iv. The reporting module shall provide a range of reports on demand

incliding those
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vi.

refased to thie acquired dats,

VM3 messages edited and sent,

Systan generated Equlpment avallability and cowntinee:

System mallfenction and restoration

User login - logout

Ditily Accidants that happensd on the highway and thelr action

0 5 0.8 0

takenreport,

& Manualhy detected and Automatic VIDES events detected by location,

vehicle type, and action mken, end toend response me 81,

o eChallans generated (manual vs autematic] and sent to Vaahan.

& Mobile App messages received

o Traffic fee volume [Ho of wyehicles detecusd during the time
Inberval), Oectipancy {Lane ccoupancy measare in percentage of time),
Vehicle clesslfication, Flow rate [wehicle per hour per lang],
Headway[Aversge time intoral babween two vehicles), Spesd, Leve
of 3ervice, Space cecipancy & Traffio Density from both the ATCCand

advanced Troffic Masspement System [ATWE] on MHs
Functiotal snd Technical Sgecficglinns

the VIDES data captured from the respective field squipment.
The ATME Boftware shall have provision to sefect end of day reports
through APl automatically oo MHAs Data Lake or equlvalent
The module shall further provide detailed performance reports on all
aspects ranging from detectiop of incdents, through the held
Dperations twam {Fatrol vehldes, Breal-down cranes and Ambulances)
actions, Traffle Management Conzole operator snd other ATMS Control
Centre operater actions, Auvtomatic system genetated repoirts
supporting the service provider’s claim of meeting the setvice level
requirements with respact to operations, shall also be provided.
The BEeport Geperation Module will ensure that all the metrics
mentioned o dhe SLA In Aonexuce are easly available and autematically
senerated. Incase manually verification ef rand om foptage is pequiced in
SLA calenbation, the repotting moduls will pravide exsy moduleto fakch
footage In any dme perlodfequipment as needed.

¥Whale, Detailed Farmats of each report shall be Ainalissd by the Service Provider
it consultation with HILAL = formats for select key standardized reports has
heen added in the Anneairs.

F. System Administradon module
Thiz module shall essentially emable the definifon and maintcnance of
LEeraceints,

. Communicationmodule
Thiz mediile will manage avtherized sccass to the ATMS system by

i.
P8

. 3

Authorized NHA personndl / represontatives
Dther authorized NHAL grst=ms ke the Ragional affice Conmol Cantre
ATMEsystem and the Main Controf centre ATME system
Anyvother svstem autharized by NHAL
Based an rELUEELE Fram the abawe &ntities the communication modole shall
provide the folbowing | nfarmation to the raquestingentity
i VideoStreams | Live and Archived]
i, AudiostreamE{Live and Archivad)
(L Dacadtrings and Dath elesments (Live and Archisad)
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The standard data exchange protocols for the above will be shared by

MHA! with the Service Provider,

H. Inbegration with Vashn Database, NP FASTag Mapper, Pelice Control Rooins,
Dial 112, Dratal.ake, 1033 1CAD, Rajmarg etr.

ATMS saftware shall be reguired to be litegrated with IT systems from MHAL of
othar Government Agendes from tine o time kasls This shall be pessibleat po
addibonal cost whether du ring installmtion or ﬂ&'.'-'l. phﬂd:: o the soatract.

I. Eguipment/Network Management system

The Solulien should provide fault & performance management of the
infrastructure and should manitor [P/SNMP etc enchled dovices like
Cameras, Routers, Switchas, ATMS Sofoware, Emergency Call Boxes,
Sensors, &1z, (Le, all deviges supplied a5 part of soope]. This system shall
also help monitor key KPl metrics like availability, in ovder te measure
SLAs It shall Include key functionalities that are required o assist
administrators o mondtor network faults; uptme & performance
degradations in order to reduce downtinies, increase availability and
take proactiveactions bo remediate & restors equipment sepvices. The
Coditractor will provide 4 real-tipe  dashboard For monitoring
equipments/netwoark for which NHAL will have access te check and
moniter SLAs at any time. The Network Managemant System should
enisure that the ftems mentioned in the SLA InAnnesure ace autmatically
caloulnted and roperted in the requisite format thereby making it easy to
monltor the SLAs at glance,

10.3.5 integrated Audio Communication Unit

The Integrated Audic communicotion wnit. enables the Traffic Manager
operator to communicate with all stakeholders In a =esmless  manner
lrrespective of the medium of communications. Using 3 hardware like a digital
tebephone exchange that supports seftware controel, this unitallews the Traffic
manager wearing a headset with & microphone (o & handset) to seamlessly
cormmiunicate with the stakehalders in traffic operations using various adlo
communication media e Mobile wircless radiog, Mobile [GEM) telephones,
Telephone |andlines as well as the road-side Emergency Telephone, The
commmurnication is inlbated on selectionola crotext sensitive checklist element
or by seléction of suitable lcons on the [TM workstation screen during the Traftic
manitoring or accdent [/ incident mansgement. This unit shail support
comimunication between the Traffe trid b s and g 31.HE'|.E stake halder or a
groupof stakeholders: As a badk-up option this unit shall alse snakle such
communlsition via physical push-buttons kocated on the unit Al calls will be
logged and recordings kept for a pertod of 1B0 daysor until SLAs have been
assessed for that perind, whichaver is largar.

Hote: All calls tr the command centre and from the command centro to
stalieholders will be recorded in e system and logged autematicaliy through
the Integrated Audio Communication Unit. Thase call logs will phiy an impriant
rolein monibering of SLAS,
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10.3.6 Interface with Mobile Phone Apps

1. Rajmarg Yatra App for Road Users: The ATMS control cantre system shall
seambissly interfsce with WHAS Rajmarg Yatra through smmdardized AP
Interfacesor farough modube on Rajmarg prepared far ATMS. The integration
should be regarding the following but sot lenited:

a) Geting live information from ihcidents reported by highway users on
the partcouiar stretch, The ATMS systen should be. abla te generata an
incident evert Iy similar fashion and alert operator about laEtion of
incidents as reported by User through Rajrmarg App. The API shall the
|ncation, photo and incident type ete. The nearest TMCS camera should be
identified automatically based on the incident lacation for the oporator to
confirm the incident and dispatch necessary support

bl ATMS software and ity sub-systems [VME VIDES and TMCS) should be

abletn send information regarding tralfic, cetigestion, malntenance worl
identified incidents, accidents and manual messages to Rajmarg Yatra users
through either APl or through module prepared for ATMS Manager on
Raimarg webportal These messazes will be geo-tageed and broadeasoed
by Rajmerg o wusers lo the wiclolty of the incidentx For events like
construction ete, the ATMS software shall alzo Inform o Rajmarg whan the
event has closed.

2. App for Enforcement Agencies/Highway Tralfic/Route Patrol Agencies: In
ifhe event & centrailzed integrated computer aided dispatch [ICAD] system. i
utilized by HEHAL the ATMS Softwareshall be integrated with it

2. Any incidents as identifiod by 1033 ghall be communicatad to the ATMS
Command Centre by creating logins for Dperators on the |CAD oF
theough APl integration with the ATMSGLS Map or relevant modules such
ag VIDES et

b Incidents as jdentified by command centre through VIPES or Manually
that raguired emergency vehicles [RPY, Ambulance, Crane etc] being
digpatehed should be sammunicated to response teams through the
centralized |CAD. A module will be crested on [CADF or ATMS software
which would allow sending tickets/fevents to dispatch vehicles and
therean tracking by operators and closure of events by emergency
vehicle app users.

10.2.7 Emergency Telephone console

1. Thereshall bea Control Systom with a Control Sefbware toreceive all Emergency
Communicikion from the NHAL 24 X 7 Natlonal Highways helpline and the
Emergency Road-side telephones [shoreode 10337,

2. The software shall operate on open architecture and integrate) co-exlst with
nther subsystem software that are installed to manags CCTV, VM5, WIN, and
Speed Display, apart from the Trafflc Management module (where applicabile)
e,

3. The software shall store configpuration Emergency Boadside Telephone |5
Locativn on the highway siretch et of each Bmergency Roadside Telephane
It eontrols. There shall be optlons ta generate reports of stored device
confipuratiomn

4. The system shall record all clls on to o dedicated server with adequate
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indexing to retrieve the same on a lator date.

5. The help deskwill be manned by call managers / operstors. The administrator
should be able to create, add, edit & deletn users {call managers/ operators].
He sheuld be able to administer access rights of the entire highway or a section
thereof to the call manager,

6. The administrator should be able to place ¢all managers in a hlerarchy. The
higher priarity manager should inherit the rights of a lower priority mansger
autsmatically when he is taking overriding control of Emergency Roadside
Phones. which aro already being controlled by a lower priority manager.
There should be minimurn 3 hierarchicsl levels of security for providing user
level fog n.

7. Thesystem shall previde activity lng (audit trall) with user id, time stamp, and
action performed, ete.

&, Thesystem shall perform communbcation health cheek {link quality check| on
all the conmectod field communication devices and repart errers iF any on the
administrator consele,

9, ATMSControl Centre shiall have dedicated workstations [or Call management.
For monitoring purposes, Video monitors shall be setap and would show the
lscation of eriginating and on<hold cills clearly on relevant map sections of
the highway uslig Boadside communication Fruntend Software,

14 The Roadside Communization Fremtend Software shall allow disennnection/
termination af the call by call manager only after he call is snswered,

11, The user shall have the facility w request for eontral of any section of bighway
outside his rights for a reservation pertod. Control of the said section is
raleased after the reservation period [Request enhanced contral rights for a
short duration]

12, ATHMS Cantral Centre may have one or mors Operators simultaneasly lnpged
in to the Roadside communication software to manage their respective
segtlons of the ktphway,

13. Each workstation and the associarad software should allow up w nine calls to
he malntdined on hold while the cireent call s being serviced.

14 Call manager/operator logoff shall be allowed only when no call is In progress
or an hald.

15, Syxtem should ensure that onee recorded, the audio cannot be altered;
enziriog die audil wall is intact for evidence pusposes.

16. Systam shall provide sufficient storage of all call rezordings for entire period
of the contract.

17.The call manager/operator shall have te facility to call bacloany Emergency
Roadsicde Telephons,

18, The call manager/ operator shall alse have the facility to paich any call from
the Emergency Telephone to an external tolophene line {fixed and mobile),
local intercam at the ATMS Contrpl Centre and the local mobile radie netwaork

1%, The call managerfoperator shall have the facility to Initiate communlcation
health chedk vo any device within his section of the highway.

20, 1t zhall he possibleto switch calls. That is. ifa call # 1 is in progress, the cll
manager tan open any other call that s (n hold status, Call # 1 shall go hold
shatus

21. The offered sistem shall have faclity to retrieve fexporty baclup (on CD, DVD
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or Blu-ray recorders] the desired portion of call record (from a desired
dateftime to another desired darefdme) through the search functionality of
the application software,

22, It shall he possihle to archive old call records and loge on C0, DV, Blu-ray
recorders, or RAID backup devices. Log of any stch activity should be
maintzined by the system for audit purpeses,

23, Database Server shall keep track of all configurations, ervor data,
configuration svents, usage events and ermor EVents,

24, All the workstations shall be provided with software to play recordings,
archive snd manage calls, However, managers would reguire sufficiont access
rights to use play and archive madiiles,

10.3.8 Speed Display

1. There shall be Software to acquire and manage data from all the Speed
Dizploys withino the installation.

2, The software should be capable of managing any number of Speed displays.

3, The software shall operate on open architecture and integrate, co-exlst with
sther subseystam softwars that are installed to manage CCTV, VMS, WIM, and
Roadside Communication, apart from the Traffic Management moduie (where
applicable) ete,

4. Thesoftware shall store contiguratien (Current Preset Speed limit, Madmum
configurable speed limit etc.) of each Speed Display in the installation, There
shall be options te generate reporis of stored device configuration.

5. The administrator should be abla to ereate, add, edit & delete users. He should
ba able to administer access fights to system resources and functionality as
well at access perntissions 1o a lst of Speed Displays o user can atcess,

& The administéator sliould bo able to place users 1n a higvarchy, Tie higher
priority user should inherit the Fights of & lower priority wser automatically
when he s taking overriding access rights of Speed displays, which are already
heing accessed by a lower pricrity user. There should be minimum 3
hierarchical levels of security for providing user level log in.

7. Thesystem shall provide User activity log {audit trail) with user |d, time
stamp, and agtion performed, ate

B. The saftwane shall receive and process packets of real time online data
arriving from all the Speed Displaysifsuch a feature is supporied by the speed
display,

9, The Speed Dizplays shall be accessed by ATMS Control Cantre operators
through workstations with the help of Speed Display Contral Warkstation
Fronvend Soffware

10, The user shall have the acility o request access rights of any Speed Display
autside hiz rights for a reservetisn period. Access right of Speed display Is
released after the resarvation period (Request enhanced control rights fora
short duratiog},

1L ATMS Contral Centre may have one or more OGperators simultaneously
accassing the instalked Speed displays,

12 The Speed Display Saftware shall have optidns to check configurstion
{nfarmation, remote diapaostics. datafvinlation record dewnload stc

1% Database Server shall keep wack of all configurstions, error data,
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configuration events, usige events and srror eventis.

10.3.9 Communlcation medium and Infrastructure

1. The communication mediam and cabling depends primarily on bandwidth

reguirement, which ln turn is drivan by the following three major factors:
&] Equipmentiype
1) installatlon teprlogy and
] Volome [Quantity] of squipment.

2. Since factars 4, b, and to seme extent ¢ is dependent on vandor solution, a
prescriptive specificasion may be counterproductive. However a5 a general
guldeline the following is expected as a biré minimum,

a) ATMS Contrel Centre intermal Cabling - combination of Multlmada FO and
cab-5E or ¢at-& Frharnet

b] GLTV - Single muie FO Lackbore or dedicated point to point BF links
[whare FO s oot possible) with single mode FO, Cat-5e/Cat-b or copper
cpaxial inks beteen switches, camers, encoders et

€] VME, Speed display snd WIM = Low valuma traffic can skare backbone and
switch ports with CCTY. Switch to device may be FO, Cat-ouf Cat-0 nr
copper tonklal/Tuisted pair links In case the equipment communlcatas
through RS ~485 ar RS- 422, suitable Ethernet to485,/ 422 cunverters need
ta be provided,

10.3.10 Container Office Cabin

1. Itshall be a modular and Pre-fabricated for use as ATMS control centre un site
whiere no concrete buitding 15 made available on RoW by NHAL

2. While being light in weight, it shall possess 3 high structural strength.

3. It shall be spaclous enough to house all the ATMS Control Cenire equipment
{ineludding vhe Video wall) as well as the operations and maintenance persannel
considering the required seating area {as per ergonomic redquirements) for each
personand appropriate furniture required. Further itshall be possible to ensure
the optimal viewlng distance for the video wall size required as per
specifications provided In the FAT specifications document.

4 It shall provide sdequate space for a conferencs room [with projecton
facil 1oy} to seat minbmum 10 pessons. Thers shall fusther he provizion to include
twa cabins within the facility for use by senior personnel.

5 It shall he provided with approprizte Flre detection, alarm and Fire
extinguishing systems,

f. It shall e provided with a suitahle acciss control systefn,

7. It shall provide adequate Tellet / washroom [acilities for the personnel and
wvisitors.

£. The Power supply equipment {generator, UPS etc] may be housed In an
adjacent cabin sultable for the same.

10.4 Key Hardware Technical Specifications

Seyvars and Storage showld be sn 10 GE LAN network. Firewall is mandatery for
fleld hardware and internet ennpectivity.
Dtalled minfmum technical specifications of the key ATMS Comirol Centre

hardware conponents are as under;
A—&’ Poge 87 of 113




Pearthanal Highways Auth ority of indla Adwances Tradflc Mansgement Systomn [ATRE] on MHs

1. NASStorage;
L8 batems: Intel preguivalent A M ¥ rsesmor - witls fested speed wvwlsh|e
in; the mucket
O-ooard Memary BAiH RARM oF maore 45 per reipsnireenl
Mamber of HDDs Sepported 125 2.5% pe 5.5% BaTA Al bt 30 bl gaappbie
HLY e A8 pir Sratem ruEisme
Hesst Interface 2x 3hps Fine, 2x  1Gbps Copper and 2 Bbps SAS Fois
BALLY Sugpur HAID Jewda i, 1 4, 3+, 6, 0+
Hetwork Adipter Thaal-port [BGBE netwark expansion card
Metwerk Tranegan Protoeols TCRIP

Mevwrk Fike Prainenls

€1FS, NFS. HTTRHTTES, FTP, NTP. SNIP, SMTP. DHCF and
g

Dhvve Slatig (Spuce Monkoring Suppoxtad
05 ME Winderws or Linus with an-sils sapport
Powir supply Husl pluppabie Rederd s Povwar Bupoly

. Workstation:

| [ L Latest Toted Prozcinr of AR will: fesbest spocd available i the poaket
(N7 r abee o eqpivadend i AR

| [Medher Board Inbel Ohriginnl Molhir Bomd

[ Memiory I6 458 DR FAM o e 55 per requirement

Hurd Linng I TH S5 or muors gs pos resquipment

| lden Card 2 e bewrd waree agcelerabed Toy conneetivg 1 modilor

[ BAlD Supported

i Mevsark Sdapoer Tnbegrased T0OHHK 05 Base —T

| Sound Cird Buik-in

i Disk wriler | CD,DVD and Biu Ray

: oo Ezvibierd bl oiss 21" LED T Mihimediniipeical

| o8 M5 Windaws OF Latest version al s tinve of lendar

A= Vi Sofiwase Latest 2oliwsde at du time of tenyder

3. Camera/File/Databaso Server

i Eand L Laiest Inizl Processos ar squivalent A3 with fasissr gjesd
e available iothe sarker
Moy 32 GB FLAR o msink &8 e rdaniraest |
Herd Lrives 4 TH 550 e higher asvequired by designof ATWS wilk RAID 5
Suppoit {As per IEquATRMSnt in coso ol camern server)
Dhiek writes 0, D1 s Bl Ry M
Hemwork Adapler Lty I0G0LE metworks sapandion card
| ideo Cacd Hiardware oscebernind[CUDA based DFU ar squevsbeat Inciss Al
madels am ciiralined)
Sereen 217 LE TR MU b predist Dpiacal
0 WIS Wmawear Linux Labest verssan al e tinse o 1etuder

Pge 88 f 113




Natlenal Highways Aishartty of imdla Atanced Tratfi: Mamngemend Spvle m (ATME) oo -

Auri-Yiras Soltware Lot seftwane o the ﬁmnIW
Fuwer Sspply Hot phaggabie Redupdant Powr Supply
4, KVR
Channeks Soppaoizad &5
] Latest |ntd Processer with fastost spood available (n g markes
Flasha S1ZMb [DOM)
LED Joslizators Smatus, LAk, eSATA, 10GHE
LED or Betier Dragilay Suppocned
Hunaber of HIDE Supported B I5-lnch SATA ; SATA 8Gb/s {bickward compatible with
SATA 358 /e)
HOD Capacity = A1 T er more % peEr reqoiremant
HE lirve s por systam reguirssong
Huk Swap Fupported |
RAID Suppary Rl bevelad 1, 5,54, 6, &4 |
Gigaboit LAN port 1
Recording Modes Continonus Scheduled, Manul, Alarm .
Pro-sventand Posc Up b2 300 sennds pro and pos
everiemding
Audic recarding Supparted
Mazinm Rosalution Supported | Foll 5D 0P [H DL G sutpat
Dirve Sy fSpace Mendoring | Supported
05 M5 Witidows ot Embeckled Linws with ore-siie suppoart
Power supfily ot pluggable Redundant Power Supply

5. Wider Wall Controller

Procesaor Isibe] ceare-i7 80 340G Gr hettar
Memury 15GB oy Mare
Hawd Dish % SO0GH o mare n RAID-1 supparting hat-plag and redundant
Ethernes F murnﬂlﬁ‘rﬂtﬁthtrnm [rts I
Resolution Support up (o 32768 x 22768 pixel desktop
' Graohic cardla) Multichannel (4 o ficre) cords 2560 & 16008 2 GOHz on
DisplayPortnd 1920 5 1200 @ 60 He wn [V _
Vidse Enguts V1, DispliyPork, composiae, RGT nralag, IF Streasiing |
InputStandacdssupported | PAL NTSC VGA, MPECE, MPEDA, FLIGE, MIFG, V2D '
Fevwmrsupply Putal T30V @0 50 Tz Inpuk redundant hotswop compatibila, 1
Form faetar | 19" Rack maast
05 i M Windowe or Linas with on-stte suppor i

10.5 Environmental Specifications
All the control equipment shall be soitable for operation from 0°C ta 45°C and
relgtive humidity up to 80 % non-condensing.
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10.6 Testing

1. Funetianality testing of all the subsystems
2. Verification/Inspection of servers, switches and other hardvare,

10.7 Installation and Power Requirements

L Power shall be abvained from 230V 50 Hz mains provided on site supperted
bya mintmum 2 % 10 kYA {tppical) 2 phase UPS of a standard approved make
anda 25 kVA 3 phase Diese] Generator set of s standard approved make These
power back up systems shall provide power ofadequate quality and durability
tio thee system in order to meet the service level requiremsnts.

2. Cabling shall be as per standard structured cabling norms.

3. All Server racks to be backed up by suitably rated exclusive on-line UPS of
adequate capacity with a backup time of 2 hour or mere. The 0P shall he af a
standard approved make,

10.8 Maintenance Requirements
1. The equipment supplied shall renain operable for at least 10 years [rom te
date of supply/Insiallation

2. ‘The supplier/Service provider shall undertake to support/maintain and (or]
provide spare parts till eguipment reaches end of lifs, which shall not be less
thar 10 years [rom the date of supply,

10.9 Operational Requirements

Functlonal software modules supplied and installed at the ATMS Control Centre to
handla diffdrent cperstions Hke CCTY, VMS et shall be shle 1o Integrate
with/Expost data to and import data from the ATMS unilfied database locaked in
ATME Control Centre servers,
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Chapter 11 Other Relevant Standards and Codes

11, Standards

Equipment and equipment installation shall comply with the latest revision of the
applicabls Burean of ladian Standards [BIS), Whers no BIS exists lor any aspect of
equipment manufacture, supply. instalation, identification, profeciion, Lesting or
pperation, then the relevant |BC or 150 standard shall apply. CEN or CEMELEC
standarde ghall apply wheére no BIS, 150 or |EC standards exisk.
With respect to the above some of the specific standands [ Code of Practces include

the latest versions of the foliowing:

LT Sgamidard | Hedowvant te
L LR S BS/ TROET For Warsable ¢ Changeable mmesinge &igra
i I8 IEC6 1508 ﬂl‘ﬂh‘ﬂl"!lrﬂlj'
3 15 JT, "B o il BV Emission ool
CENELEC BN EMC Limssmivy
HoE -1
CIMBLEC EN
i
1 “BI5 T3z or RS 7671 | Bleciread wisng imbalibon (1S TA%) or Wiring
Hegulstinos (BE T6TL )
5 15 2308 Lightuing preeection
f 15 1043 Flecimicel Fastizng
] IS 526 Sniety procedunes -and praciices o Elecimical
ks
CRISL] Contral of undessmblesimic electmily
[5 654 15 1554 Wi Inoulzsed Cables
11l EMG1230-4-] Fibre-Cipsz field bask s
11 IS 1A% Cabde Trunking & Doasng sysems
1 EM SIHTE Gunesictaconied cabfmg
17 IEC &0430 D-;md?muminlpmﬂnﬂhfﬁﬂnulﬂ_- ==
i 15 I Pt X1V Champe of temgerature tes)
Bpnt |1
] TEC-571; 15: 9000 | Diry e test
Font-100 St 3
3|18 sono PR EeE, | Coded
m
] [RU Fart W Sect 3 | Denp hel tesiCyeie)
Wariant 1
1] TROO0T Part YV Tramp beat 1ot { Seally waie samge]
21 NGO Pl KT Snl puint teeg
proaechime L
T 15 TG Eps 10 [zt tost
L 15 P00 Part- V1L Bump test
Lo X
2 “BS1363 TANY Power Dtz

Poge 31 of 113




Mational Higheays Authority of ingla

Mectvanced Traffic Maragement Systim [ATMS] on NHs

Functional aivd Techiical Specifications
r SENa | Standerd Relevent e
18 IEEE TG2.41 Sarae Protecting
CLASS Awr BS
B A2ARS
9 1BC S29 T ar TN Toluiing Racks and Shelves
Aldng
0 TR0 14001 Favircamen Mmagement System
1 15446, 1813920, Civil Works
15138
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Chapter 12 Use of ATMS during Disaster Management

12.1 Introduction
A digaster may be defined az an (ncident that

a] Directhraffects i ke and jor health of many people,

b] Adversely affects the environment resulting m an altered eoviconment
proving tabe detrl mental ta human wellbeing

) Damages materisl assets ona lange soale

Ddsasters may broasdly be of three tiges

a] Matural disagters such as Hoods, earthquakes et

b] Human systems Bdlures suck ag & dam collapse, huilding collapse and mere
Importantly these related to Clemical, Biological, Radiclogical and Buclear
[CERM jemergencies:

¢} Conflict hased disasters sach as war, bEermam sle

As the consequences of g diswster invariably arsan-a larger scale, the standard
tools and operating procedurss for munaging emergencies at tacilities lilee hospitals,
highways et may turn oot to be inadequate; Thus quickly allogating additional
resources comemensarate with the scala of the event and establishing procedures to
enabilz its coordinated use by ssrvioes and agedcles of different disclplines would
assume paramownt imporiance i dissster management.

Avery Important goa of 2 gord Disaster Mansgement (DM} strategy i5 o
ensure sustainable mobility during disaster events. 25 only thisin turn can snsure the
realization of important goals af saving llves end reducing economic damage: Thus
the yelevance of a kighway In Disaster Maragement arises from this contextie asan
Invaluahle lifelime for evaciation of those affected bya disaster and For reaching reliel
supplies to the affected areas, Further bighways themselves aie vuloerable to
disasters in the form of flioods, earthquakes ete. Any disaster that befalls a human
setthement also affects the highway[s) connecting it to the rest of the werld.

The highway ATMS with its capability to sense and capture’ the conditions an
the highway and 13 environment, its ability o supportsoructured declsion making
and mplementation, as well ag it versatile road-user communication via on-road
equipment and moblle devices, becomes a valvable tool to strongly enable the
highway's role as the core lifeline.

12.2 Disaster management framework in India

The Mational THsaster Management Authority [NOMA) |s the apex agency
having the responsibility for laying dvwn policies, plang and guldelines for Disaster
Manapement and voordinating thelr enforesment and implementation for ensunng
titmely and effsctive responge to disasters, The above guidelines assist the Central
Ministries, Departments and States to formulate their réspecave DM plans m be
suhsequently approved by the NDMA The National Executive Committee {NEC)
playing the role of the executdve committes of the WOMA, the State Disaster
Management Authority (SBMA), the District Dizaster Management Authority
(DDRMA), the National Disaster Besponse Force {NDRF) and the National [nstitutes of
[Measter Management are the assoclated institutions that play important rales in
disaster mapageniedl i lodia
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12.3 Phases in Disaster Management

The phases include Mitigation, Preparedness, Respanss aricl Ru-m'.'eq_r. During the
Mitigation phass, although not tme criial, 1€ impornt that & related orpanizations
gat imerconnected with adeguate dals / isfermation transfer. Durlng the preparedvess
phass, which ks however time-eritical, the warniog data regarding the disaster iz shaved
amang theshove arganizations, The rezponse phase requires the establishment of critical
orline enmmunication betwesn the organizations and the affected poblic e achisving
|:_||||'.r_1-|: response ta the disasterevents, The recoverny ph.n_t:,lﬂuln not timme criticod, involves
the skarieg of large amannt of Ssin befween organizatians & the acts of reconstrusthon,
lessonslearnt st

12.4 Highway management agency’s perceived role vis-

a-vis the Disaster Management framework

It camn he seen that the Highway Maragement Agerey has to play the vole of an
arganizatian acthrely livealved I all plissss-af the DEsastor Mavagement listed above.
Specifeally, among the above institrtions related ‘o Dissstet Management n Tndis, the
DOMA{under the leadership of B Diskrelck Callectar [/ Digtdce Maglstrate) acta as the
planning cooedinatiogg sud Iwplermenting body for W &t the Disorect bevel and takes all
nEcessIry measyres for the purposes of disaster management In accordance with the
gubdedines laid dewn by the NOBA and SDMA, Thus it logicatly follows that it i weith the
DDMA and [18 assoctased institurions sach highway management agency haa to intaract
wiith ko derive and play its coord inated pan i disaster managament, Furtharthe highway
management agencyshoald actively support the NDRF with adeguate infarmation (visual
and othar] when actively engaged in responding bo a disaster situntion,

With the DO MA 2 three phase interacticn is reguired. [nthe inltial planning phage
thospadfie role of the highway management agency in DM ig evolvad along with the
checklists required o be lncluded (o the ATMS for implementadon dering DM, The second
phiase Inclades the on-tine sharing of highway status and other lmpartant information
collected by ATME, The thivd phase, after the DM phase Is concluded, b an internction to
evalieateperfarman i andl penerate Fessons learnt tn I'rrlr.' ehihancermett aF e thecklises,

A schematic of the envisaged Interaction is shown in fipure 1 balaw.

NHAIHG

i NILAI { Master &
RO Contrul
.[ LN 5
Interact to Derlve
NIHAL D & e o

Tt NDMA [NSTITUTIONS

. bomA
T  Mazasimunt
..Rufd*";mr.l < | \  NDTF

e TE HI Informativg suppert during
dizzster management

Figuee § Envlsaged interscuin of Highwsy Management fo DM
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12.5 Role of ATMS during Disaster Management

The ATME I the single most important tool for wse by the highway
management agency durkng disaster management Table L0 below lists out the
services that can be provided by the ATMS.

wEt
B, Mo

Tonolicary

ATHIS service

Hnnil Usor

Telivery Media

z) Highway staius information mcboding

i} Finoding and poiental figodng of
nighmeay lacaremns, heidges

ity Trfhic Stabum franpestion on various
aectinng af the bghwsy ami ofer
Gighways ! manls connectng o

i Eanmmuisd Travel fimes

W) Highoesy ride guality

| Adverse westher condricrs

il Allomste ol apon foboank skt

wiih Law & cended jegiees an speaiic baoatiand

a}  Wariable M=ssapes Sigm
B SNHAI Mobile App

Read Lxer

NERF

Support vie the  Nmiogal
hi Em help line

Spezificy of ahove infamaation in the farm
ol st ¢ Armwery
abowe  inclading
Bstigarad wrave] s

ni Posd sidles as
b] Best rasies o reach affecied areas

u}  Speofic NHALMohile
App
) Wim  dieect  wwlio
commamication  with
the ATMS Conmrnl

Cenire

& Vim wisd. ‘hy  (he
ATHIE Limirnl
Cenire 6 eziming the
bighvway stufuz and
discuss  plma alf
aciiong

Table 1.0 Services provided by the ATMS fur Dlsaster Management

12,6 Enhancement of ATMS for Disaster Management

a}

by

(3]

g)

In arder ta play an effectve role didring B the ATME shall be ehhaneed at leqst
withithe fodlowing facilliies.

Satellite telephone at the ATHS Contral Cantre to cammunicate with the NDRFP
nnd ralaged dgencies. This i expected to be provided by NDMA,

Establistilig & temporary Savellite data link at the ATMS control cantre to transier
dataon-line to the NHAT R0 and Mastar control rasmsin caseof Rifure nfthe existieg data
link (. MPLE] at the control contre.

Partable high bandwidoh [Microwawe] wireless commimication sgulpment 1o re
estahlish data links where the Filsre optic cannectivity has Riled | due te physical cable
damage] dueto Aaoding / earthguake etz

Extablishment of an sstomitic software driven checkiist for disaster management
ag part of the [ncident manaperrant module of the ATMS spftware. The checkliat shall be
generated forthe highway in consubtation with the DDMA for variews trpes of dizasters
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Appendix — A - GUIDELINES / RATIONALE FOR
LOCATING - ATMS DEVICE / SYSTEM

5 | e Davice [ Systam | Uiser Need | Application Hatiznate for Equiprment location

1 PTZ OO Carmera for | To montor traffic conditions | Min, 1 camers per kiny allerating
TMCE  with  basle | (Day & Might) on the hghway [on both sides or on median,
gralytics streteh  incheding  panciions, | Additiensd cameras to be put ug
EuryEs, famps depanting on nan-linear
structure, thasters, Interchanges
et such efective aurmillance of

the entire highway stretdh s
mchbovcd,

1| VIDES (Dwerdiow To  automatically  detect | Min. 1 VIDES at every 10 km
md.Ml‘“FHC:nmm;-ﬁ violations of fraffic rules and | covaring eack side- of Highway.
for VIDES with collect svidence for eChakan | Exact location of the ViDEs should
videoanalytics, Generation. Further, monltor | be sech that it & placed facing
enforcemert and | [Day and Hight] snd warnroed | ecdidant and mcldent proe anees
supparied with local | wiers an the man carrageway | (blackspots, potentlal accidem

WRITINE I'gl'rtlf"u"hﬂ abiout danganaus traffic | spot lacakions; b,
and g-challens | conditions |eg. Contraflow, | nterchanges, busy [unctions eic),
genamtion siapped waffic at Service road | Additional VIDES can be put up

metger paints, bfind turmg an | depending on number of such
the maln carrageway & | bocations as per aodit by MHAI o
junctions with considarale | Road  Safety  Expertd or
trafflc Aecommendatian of Local Traffic
folice

Praveian af warming with flashing
lighte:
150 m befare the area of
detagiipn

150 m hefare the ares of
depectlon. f0  warm  arriving
wehlcles.
Provision of WRAS limked to VIDES
| on Blackspots of high acdident
prame |ocations decided by PO
"W HAL

150 m before the area of
deiection

1m0 m before the aesa of
cetaction.

IF warring VWMS B used then
warning flashing lights moy not be
wiEd or thal lacatieda,
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S. | ITS Device | System | User Need / Application | mationate for Equipment location

3 | VMS Dicplays (Ful | To informiwam/guide road | At entry And exit of Projsct
Gaslry In 206 Lane wsers B0 start ol  highwsy | stretch, Biacks pot bocations Majar

Highways/ stretch & important junctions Junetiang with
Enpresawaysand L | on highway conditiors  for | NH/ERprossways
Type. in  2L4PS | trave planning inimum visible distance on the
Highwiays, Blackspal highway: 250 m
Locations, #Azjor Message [aguages: Hindi, English
lunctians with & Lecal langusge
NH/Exprassways)

4 | YMS{Porkatle) Te pravide local puldance to | Minemum 2 in each Project to be

road users at locations of | Temporarily  deployed baedore
traffic ingdents & roadworks | ketations related to road works
and Incidents affecting ‘traffic
moveEmek

Rdsssage  lEnguages © Hindi,
Enpglak & LmlLﬂu_'_u'_l_e

5 Er‘nerg!r‘r:l.rﬂnids-l.da- To enable a caller from the | Only for Zones experiencing
Tedeahone highway to provide wrgent | tefecom blackspots along Bighway
messages’  on  Aocidents! | need to be provided by ERT. On
Incidents and road congesilon | long highway stretchies (> & km)
for supporting the Fmergency | suffering from tedncom

rasponse System Llackspots, ERT to be locaked at
cogny 2 K on bedth sides of the

higbwaay stratch.
B | Vehicle  Actusted | To warn road users an ever Ganiry Mountad System to bo
Sl detestion and | speeding located after evary Z0km with
WETTIY SYSLRET) minimum 2 in =ach packape; Cxact

of Location ol VASD shall be such
that |t [s-at maximum distance
frore  mearby WIBES to avond
duplicstion as VIDES takes care of
spead vishtlon as well ‘whereas
WASD s ust for warning, Further,
owverspeeding prans areaes may ke
cansldered Far exnct placement

o

7 | mabile To supoort the ORM team in | Mobile  wireless  towers
Communicetion traffic  management  and | [towers for the main bade atatian
System fyetem mainkenance and repeater tabens) 5 be

appraprately  desigred  and
guanilies acrived o deponding
mainly an the highwey termain,
Handsets with relevant members
of the OEM team along with
Fortabley Mobhie wireless sefs on

QB wehiclas
B ATHS Cantral | Using 3 saliabde glectrondc and | Typically at 1 location per 100 kmi
Canira M gyeterny  {hardwsre  and | far g Wighssey or 'one paEr project

saftwara} integrated with the | depending uon the schems
ATME finld sguipmen, [t
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IT5 Dewvics f System

User Need [ Appllcstion

Rationaie for Equiprent lacation

supp centralkiod
Monitonng af highweay stretch,
recefing wiefgency calis and
metive managemant  of
accidertts including prosiding
systEm mided  puidance and
supervision of rescue and
traffic Management altlvithes
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Appendix B - Service Level Agreements and Penalties
During O&M Period

| .

e e
Aot Halplne L T J

PRSI0 L

1. Proutioa o ww s e ) Higfrmary Tradlic
e

& Mabeivirg Basiganey Sty ol rasrlay
Erargerey Tl s drd 3007 Kaileal
Fntme ("1}

‘hap
W, oty gt it o B il e s
Wi abdanyl Dalrebion Spumms & epait o sgrecia Faa
byt iyl e ol | s dorage 1 1eed, e el apsliag: on o #8)
4 Bl ] b s e oo 1 TiadlL W0 g p A v e i
R H Ay Lo ¥
Fear Db o Lraergeory webl e weal Higfhsvap aneal wairidar
“Sehrten o sl iy i m o Eyioe G eoE e e e pinereil
- Thrnaly et =i i 1 Mol Whern a orresd (i WL gl
PRI e Rl L] Tt e merr o D g i deal
erd rdtaiad UL fad da e
- Coevirean mankvdag al poogres ) frmrmeeg sfide
* Progran of RS ¢ 1) ety rasred cooe. cerrad
* B of vk ks bevobasd T Tratbs Mereabzriion
+ Brawiiling telwvank informaa o 1a a iaksbhliery i
B L R ] T N Y S Sy R R—
A e e g
: T Hapea mye Rfrrien shra i e BALA
- Mhowsh el plaeg ol motidarsl
- M of i Firvedlé i oa R Loargaiay il ke
- Tl of whithoieis rrmc bad tn e inETe Caw oRE
- Tie of il iwarmadipagiar
- Bebmeyiviy wrcailag Sarwics ey

service Level Agreement [S1.A) shall become part of Agroemant botween Empleyer and the
51 SLA defines the terms of the 50's responsibility in ensuring the umely dellvery of the
deliverables and the correctnass of the same hased on the agreed Parformance Indicators as
detailed In this section. The $1 has to comply with Service Levels requirements tu ensure
adherence to Project timeiines, quality and availability of services,
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It will he the responsibility of the SIto supply software /automated tools 1o monitor all
the 5LAs mentioned below, Unless otherwise specified, calealation of 5EAs should he
automated through svstem generated reports,

Note: Fenalties shall not be levied on the 51 in the fellowing cases:

L. There Iz a Force Majeure event effecting the SLA which is beyond the control of the I
including natural disasters, adverse weather conditions or network issues artributahla
to the ISP [to be determined through investigation by the concerned autharity).

2. The non-compliance to the SLA has been dus to reasons "heyond the control of ths 51°,
Theft cases by defanlt would not be considered as "beyend the conteol of51° and will be
decided on & casedo-case hasis. Damages due to any accident/mishap shall he
consideredas “heyond the control of SI°, However, Powsr shutdown or deliberate
damage t field devices such as Cameras, Audio Systems erc,, would not be considered
as “beyond the control of 17,

1. [Fthere ls power-cutage in the maln grid beyond the necessary backip time, the same
may be considered as "beyond the control of 51" after due case and intimation has been
made beMNHAL rogarding the same,

The purpose of this Service Level Agreement [hereinafter referred to as SLA) Is to clearly
disfine 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 parameters s scoring method, termination
trigger and measurement mechanism, Ireespective of payment duration, all SLA caleulations,
breach conditions and deductions thareon will be done considering quartorly time period
The SLA also specifies the liquidazed damapes for lower performance and breach conditions,
Payoent dooing the O&M rhase is linked to the compliEmes with e 5L metrics. This matrix
specifies three levels of performance, namely,

I The contractor will ger 1000 of the Contracted value dus for the perted (a5 per the
Payment Schedule’ section of the Terms of Reference] if all the baseline performance
metrics are complied with and the curiulative credit points are 100

2. The contractar will get lesser payment In case of lower performance. (For eg, If LA
paintscare is B then the 51 will get 20% less on the periodic 0&M payment - The™
bormula calewlating the deductions is "{100 - SLA Paint Seore)97).

3 [nvase the overall performance is less than 50% n the quarter, no-amaunt will be paid
farthe entire quarter.

4. In case the seore falls below 50 for two conseoutive quarters, the Authority can involke
thetermination clagss,

5 Ifthe perfermance of the Agency In respect of any parameter Blls below the prescribed
terminatien trigger (in terms of performance metric for a specified time periad), the
concernad suthority will have the right to tnveke the termination dause: The periodic
payment during O&M phase shall be made after deducting for lower performance as
mentioned above The aforementlened SLA parameters shall be measured as per the
Individual SLA parmmeer requirements and measurement methods, through
appropriate SLA Meaturement trols to be provided by the Contractor and audited by
NHAL or nominated representative for securacy and reliability.

NHALshall alse have the right to conduct, either itself or through any other agency as it may
deem [t an andit / revislon of the 5LA parameters, The definition of S1As, shall be reviewsd
by NHAl on anannual basis after consulting the 51, Project Manager and other exparts,
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Performane: Area Scoring Termination Trigger | Measurcnsent
Mechanizsm
Emergency Culls 5 podnts if atl 170 paints in sy twn | Dally shiftwise bogs
All calle from 1033 or | emeérgency calls 6o quartess ine {2 mondh | moeounting far
Emergency picted in lows than 30 | pesind, handling of ALL calts
Telephomes sre lobe | gecomia in fimst &iid st aken, fmes
answered m besx than | sitempl ko resal ve el
3 secandsofealling. | 0 pointadf 1 or mare
Gl have been Autivoraty may tike
missed, el fram 1033 Call
Cariter for achual or
ek calls to paseasg
whether SLA s bean
lp‘md upan, Tha
A i he wked fog
ealculstion of
- pennlties, i
VIDES i paints for 0-5 TF 0 points in any two | Mamael desection of
Autuimatic deredtion of | missed incidanrs quiarteryina [2 month | selesy incident
all ingidemtz 5 points =310 peericd, eacegories-on th
{eabegarized sz rosl- | miissed incidents siredute which is not
Tirwe #2432} in ances. | O polets iFmors than logged by the
unier cammara T mizsed neidenty Comisnd Centre
sugveiilnnce. s iware awomalically
tongh YIDES or
TMCE sofimare,
NHAT mzy randomly
audit videns colletted
mider VIDES
civmerasto check thiy
e LA,
| Vilkks Il poveni 1 il 10 pofs i any e By vandosly agdesing
Isaident Thetrctian Incident Types meet | quartzrsina 12 moarth | suiomatically detected
Precision helow thedr reqained penod, mcidents and
accegtable mits Breciginn Criteris maiiially assessing
5 peints Il only 2 or through viden
lass incickme |y pes fie whether they were
not meeting reguined eaimmerily flagped or
Pracizsipn Critein nol {Eg. FIDEE says
0 points i meoie than 2 wng-lane driving
Tngident Tpis are mot Dt an marwally
reesting Reguired ehenking wideds it fe
iwimn: Criseria correcd daned,
VIDES Uptime Hongy |0 points if == #5% 1T podnts i angy twn | Neswork Menagement
¥ points if =0 and | questersing 12 month | Svstem with regl-fime
Al cameras im0 | =95% perad. seceat provided in
VINESunil have b be i poleits for <005 TITAL oo neaminaied
funitionlig  for e Iepeeicnlative
VIDES upit m ke
carsidered up
[irespebtive . Hagds
with powsi, network
Esg)
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Functioral ard Technical Specificatlens
Performunce A res Seoring Termination Trigger | Measurement
(i Mechomizm
TMCE L poLnte §F == 95% 0 poinks inany two | Metwork Maosagement
Uptime Hoes Spoints F>90% and | quarlesaing [Insnth | System with real-times
camulanvely ie totnl | =55% period. acoess provided o
mymber of hours each | A poims for <30%% MHA U Mominated
TMCS camers has Répruseniaiive,
beon upnumber of
CAMmETas X atal hours
it billing peried)
ThICE likpaints af D 0 poinds in any two | By manuslly ssecasing
secideptsar incidents | quartersinag [ 2montly | sécarded vidsos of
Anmmated or Manaal | misgedin detected in | period, TS amil comparing
Ditection of afl lesy than S sgconds with the ticketing
accidents and sialled | 5 poinigir=] and <=5 syaiem where sach
velicles inareag under | accidestsfincidents and every
camsn surveillance v | missed in detection in aoehfentincident is
bess thoo 90 seconds af | loss than 9 scconds logged, Tr

BReuranes of event 0 poinis if =3 aecidentineident (1
aceidente’tneadents noit lagged, it will he
| iz in detestiom dn conzidersd o vinlation
less than 90 seconds |
ANPR 10 poits if >=95% TP ke any two | 1 will suro-genarate
Accuracy af ANFR § polnts if 90-05% guarters ina 12 marah | repoers o it el
GRmeragy I} pimles i <9050 periosd. nimber plates thal
wer wrarkglhy nesd
anidor missed
cormpletsly fram
reading,
Fuardher, MITAL ar
IR
repressnintive can
eaniduct randoan 2udi
on e recarded
footages frow any
ANPR camierns
eChallan 3 points if zere IFT points inawy twa | By anditing e
Walklating nand offences have been quarteis iti & | month | incideil generation
Lpleadivg svidence missed inuplonding perlad, tinig an the
on Government's 1.5 poimts if =0 and VIDES software
e haillasn saftware for | =<3 offences bave with the eChallazn
processing (i bess than | been missed in upload
48 hipurs of Vidlation | uplading receipintime
Clecnrting 0 podits i e than 5
| ‘oiTences iave been
TETI miseed in upboading
Invidenl Respanse 5 pointy i zeco T podneis i any bwa | By suditing i
Driapwich of imstances of disparchies | qonrers ina 12 mamth | incident peneration
Ambulines/KEY in I msire than 50 pericd. 1ime-an the VIDES
l&zs that ) esconds of | szeonds, softoare the time in
peourrencs of 2.5 pofntsif [-3 which ile
accidentiingidenl instances pf ditpatches RPY Akl ares was
s mowe thin M ristiTied skt the
sucnide minuts incident thraugh
0 pointsif =3 inatance call/radio-any cthar
af dispatches ook dcepted mechanism
Fuar e thas i ooy 0 [opped.
MHAL may eonducs
(T T R TR
cheelethiz SLA
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Funtionyl and Technical Specfications.
Perfarmance Ares | Scoring Fermiwation Trigper | Mexsureanent
Mz e nisin
Viden Wall 5 points §f == 00% [E 0 poinis in any twa | Mobwork Management
Y uplimemn the L5 paintsif »=55% quanters diva 12 month | Syeten with real-fime
billimg pezind anid <%, period access providod o
0 pamnts For <954 HEHAIL or Mominared
' Representutive
ATME Commniand 5 podints i = 0GR FED poini inany tan | Metwork Masagement
r 25paints if>=08% | quariersina 12 month | Systen with ceal-time
Drverall spplication and <5004 pericd. BicEsa provided fo |
availabl ity al 0 paints for <95% METAL o Momimuted
Command Centre | Fepresentative,
Vartabbe Messaglog | 5 points if == 25% I points in awy a0 | Network Mirspement
Syatem Uptime 2.5 palnis if >0 quariers in 8 13 month | System with cealtime
Target Uptioe = and <58 patisd mocesa peovided to
Mumber of V}E x 0 peaints far <90% FIHAT oF Mominated
Mumber of Hours in Reprasentutive.
Billing Pariod
Varlable Messaging. | 5 poaue (D instances | 100 poants in ALY tve | B nuditing svetem
System Usage where incident was quarterina 12 manth | generated VIDES
ditected by VIDES perind and %S lips,
Wiether WME s Instnot updared e
tpdaled with relevant | nearhy VS,
infarmation when 2.5 points (=0 and
pelevand incadent wns | =<5 instances wihsn
deiected i prowfmily | Fcidest was delected
of VIS5 (Chagter 4 by VIDES but not
VIDER), updated on ngarby
VM5
0 painiy 1f more thas 5
| N gz diistance -
| Wehicle Aciusizd 5 painis iF = 55% Hkpoines in sy twe
Speed Display 0.5 poiniz =200 gaarters ina [ manih
and =05t period,
Target Uplime =
Mirmber ol VARD ¥ 0 porimes for <05
Mumiber of Hoimsin
Hilling Peried } . |
Enztance Based Deductinm

Thige dedueitons are to be bevied for each vialaticn that ocrurs. These deductions ace appled
#. the petindic O&M bill nver and above the LA baged payment galculation ahows. Inakance
baseddeductions are incrementml and cumulatively add 1.

Inglance

AFD based Diata Sharing with
MWHAL ERPMIE Syeterm

Crileria

Penalty I

AFL or Uplosd baged sharing of seports
fromy ATMS software to HHAL ERP as
prescoibed in the comtmect. and any
nodiflcatiandcimculars Heued from fime o

SO000 per instance |
af daln  sharing
miszed by 5T a
prescribeg

| schedules,
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Critztin

Advarced Traffic Msnagement System [ATMS! o0 NHs
Fainctional we

Penalpy

Remore VWideo Check

NHAT should be nble fo socess
ayy  Remmats TMOCS o
Chervigw camera through 19
| snd  suibentication  detaily
provided by Command Centps

IT For any reasens (wrong [Pipassword,
metwork downtinie elc) the foninges i5 nat
vigible dhen W will be comsidersd a
weodBtion. Sdmple sereenshot with datetime
yisible shall ke emsoagh o foeve wolition
Ty MHAL

SOdI0- pier carnera
per day,

Harme eamera will
i be checked
ngail 10 the anme
day if vinlathon

it &l tires, I¥E1 has not uploaded/ragsiersd camem Finurad nnid
defaile on ATMS Madule on NHAI v,
ERFP/IS it shall also be considered
— violation 43 pori of'this.
Nom-availabiliy of vides | Selfexplanatory - [s 25,00 per
recenling of accalent oocurmed Istaiscg

in surveillamce. #ore of TMCE
ar 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 consideration of the PO that
thedovwnt me may extend SLA period.

All 5LAs (imstance baged on percentage baged) are mutualiy exclusive. For eg. If 2 lncidents go
unnoticed during unpkanned downtime of the VI DES cameras, it will still be considerad a breach
el 5LA reparding incldent detectinn,

Non Compliance to Safety Standards atSite

Failure by the System Integrator's personnel in roaintaining the safety standards ot the site at
anytime shall attract penalty onevery instance noticed by NHAIL (or its represenwatives),

o Staff working without safety gears = ponalty of INR 10,000 per instance, In case of
repeated instance by the same stafl member of the System Integrazor, the penalty shall
oe deubled per instance. The System Integrator chall have to replace the repeatod
affenders fzub-System Integrator (safety lapses more than 3 Umes) with immediate
effect,

» Improper safety measures at site / salety hazard to the commuters dee to poer
workmanship, etc., [ System Integrator's vehicde wrongly parked st site / Systom
Integrator’s vehicle moving in wrong directlon [ working during low visibillty howrs or
atnlght time without proper safety measures warming signages and lighting! improper
traffiediversien | nonstandard warning siprages etc. / unautherized lane closure /
teaffic rule violation - minlmam penalty of INR 1,00,000 per instance shafl be imposed
an recommendation of NHA] (or its reprecéntatives) TIn case of repeated Instancy, the
penaltyshall be doubled per Instance, The System Integrator shall have to replace the
repeated offenders / sub-System Integrator [safery lapses more than 2 times) with
immediate effect NHA] or its representatives shall also take legal action agalnst the
errant staff / sub-Systemintegrator of the System Integrator, ag such safety lapses may
lead ta major safety concern/ hazard forthe road users as wall 2z the werkers,

Penalty for Delay in Staff Mobilizatlon and/or Absence Post Mobllization

Delay it submission of detalled weitten sta wments and /or mobilizadon of Key Personnel In
D&M period [Section L1 in Appendix ©) shall attract penalty @ INR 5000/~ (Rupees Five
Thouszand) perday per Pecsonnel, In caze the delay s more than 3 weeks, NHAI resetves the
rightta nvelke the Bid Securing Declarstion and PG towards the aforesald penalty and may
procead with the revacation of LOA or terrination of the project, as the case may be, [nease
of post-mobilization mebilizatlonthe same penalty will be applicable for each day of
absentesism. Service Provider has to have replacements at all Hmes and ensure 10004 staff

Page 04 &f 113




Mationad Highwoys Authority of Irdia Advarced Traffis Monsgement System (TS} on NHS

Furgtional ard 1echnic Specification;
avidilability. Replacements have to be be informed to PD in writing beforehand and to be well
trained and mesting qualification requirements. Attendance of all staff and replacements s
to be manitored through blometric system.

Penalty for Data Manipulation, Fudging or Other Fraudulent Practices

It the System Integrator is found manipalating any data that iU repatts or staras [Including
SlAreports but not limited to}, a penalty of Rs 10,00,000 will be imposed with an warning
and the Lfthe fudging was related te SLAs the entire due amount for that quarter will be
deducted. For any repeat instance of data fudging or manipulation, NHAL may consider
termination of the contractand forffeiture of performance hank guarantee,

Penalty for Data Breach or Mis-use of Data

As per provisions of Digital Persenal Data Protection Bill, 2023 ar any other relevant aols or
rulenotified by the Gevemment. The ATMS provider will be governed ae a Data Fiduciary
and the principles so prescribed undse the DPDPR'23 Act,
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Appendix C— ATMS Control Centre Organization and

Staffing

1. ATMS Control Cenfre Drpankzation and Staffing

1.1 The Organization

The oeganization for Gperations and Mamtenasce (O&M) ol ATMS an NHs 1 captured In figere below,

Minlmien educational qualifications and sxperience of the ATWS Cantral Cantre persntne i summarized

bilenw,
Mo | Hole / Posddon Kool Minimum Gualifications
Personn Educational Work Experience
il
1 | Traffic manager 1 Engmeering Graduatein | Minknam 5 vear experisice in
Civilengineering with managing Contro] room
Traffic Managemaent eperations inHiphway Traffic
Elecidve Mg ament
2 | Shidt Sopesvicor 3 Gracluate Miminum 3 year experhence n g
[iper | (prefershly stnilar position in Highway
shift) Seenie) TesfficHatagrment
3 | Traffic Dperstions Staff | (Numbor | Cradhuate Minlmyen 2 year experience
ofTMCS | {preferably n 3 emilsr positice in
(e person shouldee | g, et | Seionee) Highway Traffic
HSeeg it then 1S 5)People Management.
THCS cameras] ; gem
r skt
Total 3
shift.
{4 | Incident Operations 1pers Craduate 3 years af experizncy
P VIDES
pe syitem
3 | Maintenance Manager 1 bgimeerizg Graduate in | Minimam S yeas in
Electronics maintenance |
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management of similir spstems
Maintenance Enalnesrs ) | Diplomain Electronis | Minlmum 3year
(Fper | and experionce inmaintining
:lﬁﬂ Certificate cawrse in simibar systens.
| NelworkManagement |
Database /1T admin 3 MCA or Graudste Minimutn 6 pear cxperlence in
{1 pes inEnginetring meinaiming Simdar srviems
shift] Databases, IT setups
{hardware and
soiftwarz]
[ata analyst 1 MCA or Graduate Binimum 3 year sxperience in
inEngineering Data zradysis, viswsiizaton and
BusinessIntelligence,
Highnray D&M Aralyst L(anly | Graduate er Diploma Minimum 3 yearsof experience
day | (Sl f
shift) | related) Highveay 08M Inspections
1 —
12 Stakabolder interactinn
Propased intersction hetween mambers of the D&M argankzation and thalr ineraction
with the slabeholders ischown in figure below.
vl LT
B B B TP
el | mﬂ“ | = | am

D&M Team - Stakehalder Interaction

Dredicated Vehicl should be deploped 26x7 Tor atiemding reaintananes vequivement of ATHS.
Aadlaar bismetric based attendance systeim shoukd be there foe all sell and manthly

spsterm generated atlendance reports should be submitted Any ebinge in persanmel has
to he reparted by the Concessionaire to Authority In wriing befare the change has tken
phace. Wany staffother thanreported stafl iz lound gresent |n the command cenire, it will
bead bo penakies pertaining t dheencenf expected stafl,
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) Operations of the ATMS

24 Essomtial operations
The essentzal operations related to the prapased ATMS inchade 1] routine manitaring of
the highway and bjManaging acciderts / incidents an the Traffic managenent and resae
camssle They hre required to be appropristely cardied cut by the Trafflc Opesatar with
suicable pappert from cklver stall

i3 Roles of membars ofthe Operations team

21  Highway 0&M Analyst
TMCS cameras provide view of the endee highuay. The rolz of the Highway GeM saalyst
will be toscan the TMCS foeds t [desitly Highway O&M defects {potholes, llsgal
enchroachinents, illegal median openings otc] on the bighway that can lead to road-safety
torcerns and report them tabHAI's D&M Module/App thraugh dedicated login created
o the ATHS syatem.

233 Tralfic Operstor
4} Rouline monitoring of the highway inchading
| Hakiffity Emesgency Calls on the Emergency Call console(s) for calls ariginasing
from roadside smargency tephones and those received fram* 1033 National
Highways Incidence Managemest Helpling Sumber, maléng (scidase Pepis
and alerting the Trafle operator manning the Tealfic minagement and rescee
console.
I Traffic monitaring
8)  Visual monitoring nsing CCTY camerss Incated along the highway
by Dl evdluation of walfic Mo measured by the Incilest deledion systas.

Mewltoring of movemest of utility wehiclss (Ambulance, Patio] Vehicles and

bereakclown cranies) vis GPS tracking supportsd by CCTV smontoring.

v, Monitring of the status of the ATMS system including the operations] status
af each ATMS system | subsystem (lo the feld and In the ATMS Comtrol
Centre), This also includes rocfving ard recording any tlsd-party (0., read
user] compliint on system malfunction {e.. VMS display).

¢ Monltering the road maintenance works curtently In progress and the
deplopriest of sitable ATMS for road safety countermeasure, Thiawill also
Include dissendinate necessary precaution agalest road damagefs) anc prane to
patendial accidents,

a) Slitably locating mohile VMS near maintsnance siteg
b} Salecting and enabling the sunding of sppropriate messages via VMS and
Mabiloapps

w. Logging of the above activities on alog book with adequate details inchuing
thee Dateand fime, detzled system status ineluding major / minor Bules, i iy

Wl Generation of following shiftowise reports

8] Incidentrepart [ng, those deterted by the Incident detection system)
b) Emergency Call report with incdent detalls

¢} Event ryport related to gpsbam stanis and system aperatien.

a4y Traffic countreport atspecific keatbons.

&) Repart of messages displayed on Vaniable Message Stgrs:

I Weather status report.
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gl Accldent report mcluding details of action takew in rescus of victims
and traficrestoration.

h) Traffic ‘movement report of Udlity vehicles (Patrol weldcles,
Ambuiances and brealedown crane,

Il Asset status repart including the stetus [whether present and the
eperaiiongl 2tanis) of all ATMS assets down fo each equipment.

f System performance repart in terms of adoquate quality and spead of
respomse. This cepart shall Inteprate the status of indiviclaal
equipment from e network management sestem,

k) Operatians peceonnel Attesdance
report1,

b) Managing accldents [ incidents:

I| Dperation of the Traflic management and rescue console and faciitate guidancs o
highwaypatral perform thair role on the graund,

i Facilitste decislon malcing based on the Information provided by the ATMS
system andadequate communication with the stakehalders participating in
the réscue and traffic normalization. Communicate with the stakehiolders by
providing them with the necessary information (g providing accident detalls to
the palice] in & timely manner and wlding in essential information for efective
datislan.

i) Eresure that the rescue avd taffic normalization sctivas ive lagically concuded:

223 Shifk Superviser
a] Cverses and provide gukdance to the Trefie operarses n camrying out thelr farctions.
b} dntevact with the stekeholders i & manner to support Traffie cperators
T4 Data Analyst
This is easentislly 2 sepportive vale and involes fllawing:

#} Perform analysis on "Big Data’ collected and storad in the ATMS darabase and
provide msights en the highway's pesformance [Trafic volume, dicrupticns,
accldents, repeat incidents, Operational effectiveness, et} to the Trallic Marager.

b} Genesats and provide specthie ‘an-demand’ analyticsl reports to the Traffio
Managerand NHA| FD for process improverment.

22f  Traffic Mamager
T Traffic merager oversess the mmplets operstions at site. The role mainly indudis

a] Monltoging the operational efficlepcy of the team. This incledes the apalvsis fhased an
sysiem roports and direct observation] of theteam's perfurmance and determining the
gaps v Bnprovement.

b} Improving Cperstlonal procedures hased on the abeve anabysis

£} PManning and implementing training poagrams for the tsam based oo Ui abwove analysis,

d] Interaction with stakeholders
§  Asamatteraf suppoart daring reatine speratioss and accident marapement
M Forevaiuating tears performance and plasning Improvement strakagiss and sctions

forrescue, traffic nonmallzotion and brafle snfrcement,
€] Play the role of the adreindsirative hesd at sie.
1} Reporting bothe OEM tap masagemint os team performaisce
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I, Maimtepance
2.1 Maintewasce Fuactions

The Maintenance function consists of the fellowing aclivities:

211 Scheduled/Routine Maintenance Service - This tvalves the provision of routine
mainfenance sexvice on all systems, system components anid ancillary equipmet 1o
meetthe sarvice level requirements

212 Breakdown/Corrective: Mainteaance Serviee -This iovelves the provision of
inaintenancs service in case ofbreakdows (Le. repalr] o all mipary major sratems,
gystem components and ancillory equipment to meet sarvice lovel requirements.

213  Software Upgrades - This involves the implementation of new versions of softwara
released tirme to time by the system intograter.

214 Verify Syscem Callbration - Calibration will be performed perindically and / ar as
per manufactures's requirements on each relevan: equipment,

215 Software Support Service & Metwork Sclution Service - This invalves [Data
teanikgement, Saftware And Ketwork Solution Suppoct Secvices:

246 Technical Support - Thisactivity is w proviée englneering and fechnical sumpart &5 and
when required,

213 Provide Spare Pares Supply and Management. [f is important to hold, at any point
aftime, adequsate spares to anable meeting the sarvice laval requiremerss,

2.1 Reutine Malibenance Fonction

The abjective of alecronic squipment maintenance shall be ta snsare reliability, to enhanceits
economic life awd taimprove Its efkclenty, Routine matrienance consists of a fixed sat of checks,
measurements, desning nd calibration, These activitios shall be bassd on Equipmost Servies
Providet's specifications and general mainsenance practices thar Include but st limited k-

221 Checiing the condiiun of companents, g cherk connections for signs of deterioration

222 Praparation of planned yearly f roonthly roatine maintenance schadibe,

223 Perform the maintemance works as per agreed schadule, Ay Changes 1o the schedule
ghall bie notified 1o NHAI by submitting the Chaage Rauting Maintenance Sciedule,

224 Provide thmely information to the speratons team on the planned mamienance
work 50 that adsquate advance communicatiin can ba provided tn e read uger-and
proper traffic guidance actions taken.

225 Chect wobtage levels: Power supply Jevels are cucial to the effective
aperation of electronic equipment. Borderline fevels could Jead 1o
IntermfTent fults and damage to compenents.

AXE Voltzge bevel changes ave caused by the deterioration of eapscitors,
transformers and semiconduelor camponents,

17 Certsin measuraments can alio be perfonmed to check the siatus of
elements of the system, Le. Impedance and ssalation tests,

218 Mechanical compenents nead routine cleaning and lubrication to ansure
theirefective aperation,

228 Preparation and submission of monthly performance report.

+ Surmary of rectification of il fied problems.

*  Maintenance sthedube and actual date of maintenance works.

¢ Becords of commundeatien on the sccurrence of dilay of routine
malntenance and rectificatim warks:

L400  Hapid rectiflcation of defects found during rauting imakntenance;

2211 Necessary safety procedures [ guidelines shall be followed during rautine
MAIRENA RS,
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2.3 Data Management and Software Suppart Services (including software houscheeping)

This essentialhyincluces

{2} Contiowous monitoring of the dats and softwars perfarmanee at the Feld aquiptnent, the
commundcabian system and the ATMS Control Centre system (25 Savver] level Lo ensire
dats and soltware system stabilityal 2] times.

it Immediate rectification of any problem ant data recovery

(e Provide periodic houseleeping wirks an PC Servers, Datn, and Softweime refated o the
ATME. They include inspectivn and update of related applications and operating system
software,

&4 Repadr [ Corrective Mainfenance

This covers 24-Haurs en site service to respond and mctifyany fault on the ATMS FiEptirted
by e Operations team or detected on own inspection, to mest the u ptities defined in the
service Level Requirernents. The maiitenance team will solve all issues and will provide
corractive mainténance Services for all break down related to Data, PC, Servers, and Data
Suftware Systems, The team will also eanage all requests, gaestions, and erable off-site teams
t trouble shnot via anling Snks. The tearn will also sepport back and restors functions rebuted
bl ATHS equipmeat,

1.5 Roles of Members of the Matntenance Team

251 Malnlenznce Engineer

The maintonance enginesrs will bo normally engaged in Foutine maintenance activity as per the
malntersnce schadule. However as  top priority they will switch sver to comective services [n
cae nf receipt of complaiists shout equipment fithure / malfunction. A tmely and guality woek
am routing malntenance will normally reducethe need for corrective services.

E5E T f Datnbase Adiainlstrator

The Natahzse adminésirator is responsible for dats mamagement and aofoware suppart servioes
takcing thesspport of malntenance engineers wherever reqguired

153, Malntenance Minager

Thee maintenance mansger is respomtble far mesting the maintenence service level requiremente.
Her ¢ Hisrole specifically ncludes

2531, Moniioring the operstional efficiency of the team with respect tomesting
the service level cequirements. This hwludes the analysis (based on system
reports ine direct chservation] of the team’s performance and determining
the gaps for improvement,

i53% lmgroving maintenance procedures [ including the spares halding policy)
baged om the above analysis

2533 Planning and inplementing trabning proprams far the team based e the shove
:.nahrsls.

Lh34 Interacting with stakeholders along with the Dperations team in evolving
bettor maintenane practices, oplimal maintenance schedules and contribue
Lwards improvenients in operstions,

154 Traffic Manager
eadl, Faytherpleof the admivisoative head ansite,
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[

4541 Evaluate the performasce of the maintenance mansger and sujport ber | his
initiatives an provess imgrovements and Lraiking

25431 Reporting to the D&M tap management on team performance,
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Appendix D - Reporting requirements and Details
Regarding Integration with Data Lake
1. Systems Regisistion

Syslam Chainage and Latiloug #ﬁnﬂ Detals | Addtoral Detals 82
| Derection
&ﬁiﬁmﬁm

When 3l tegismrs a3k equipmest on Datalake, & wnius EQUIPNENTIO wil be censrded for sach and providod back
e ATME, A utur mparing regending INGSE systems will cnstan Fauniqua i In-cass, The aguiprnent s no nger
actine o the kcation ks bees changed then 2 sew [0 shel be gansorned for $1e equinmest

& Camara Regisiration e
EQUIFMENTID Camem D Canen Pullic P | Type of Camess | L TAraciion
with
A Abinlicyion
Iy chad

Creorview, ANPH,
TGS,  inbeemal
- | Cosvnand Canta
Eystam Registration and Camers Reglstration on Daks Lake should be compleind before tha Go-Lim of the
Project and Sign-oéf.

3 Equipmact Systerm Unfims (160% Systom Generated)

Diate. Ugtirss Minees. | Cizwmaidones Minuies
Overdes, BNPR,

TMCE,  Intemal
Commer Corvine

Frr Equipments wit more than one Crvers (VIDES), dosrime of ovon singhkecomarg wil ba considensd dawdiims To-
1he @dugmer. &% 3 whole.

4 Auiemaed Incident Log Repan (Parly Syslem Generalad)
To s the healthy functioning of keyincidant management actities.

Type.of ncidem | Delaction BaLres of [ TypealVencn | MumberPiese | Acan Tahen
g Daletime Incidant e ——li
T p— VIDES, TS | Hurtiied it e i
Sachin__ o wough ATCE wChalaan. Mang
Manually i,
Debeciad oy
Cromnd Team or
Qiter

b,  Vaahan inlagration and Challan Repod

el [T Inclden Oelsime ol | Aulmatcidasusl| Chalsan Hiamber Flase
| Typa Incidant Foreanded afdahise
| Caalatime
| Cherd=w, ANPRL
' ™Es,
Cammand
Canira

&  Emesgerdy Cal Aapod
Hrmbeir of ciibs rEoeived lom F0335 or Loca] Endormement Agencies and Acton Taken,

Datefime Gall  Bowe | Type ol | Time of Digpalch | Time of Aeaching | Time ko
{1033, Local s | Ereiclert o Vikiehy of Vb Resalufion

Posg 113.af 113




