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SEPTEMBER 2, 2016 

NETWORK INFRASTRUCTURE UPGRADE FOR SECURITY NEW HAVEN LINE 

PHASE 2 

FEDERAL AID PROJECT NO. N/A 

STATE PROJECT NO. 300-178 

TOWNS OF FAIRFIELD , STRATFORD AND WESTPORT; CITY OF BRIDGEPORT 

 

ADDENDUM NO. 1 

 

 This Addendum addresses the following questions and answers contained on the “CT DOT 

QUESTIONS AND ANSWERS WEBSITE FOR ADVERTISED CONSTRUCTION 

PROJECTS”: 

Questions and Answers Nos. 1, 6, 7, 9, and 12   

 

SPECIAL PROVISIONS 

REVISED SPECIAL PROVISIONS 

The following Special Provisions are hereby deleted in their entirety and replaced with the 

attached like-named Special Provisions: 

 

 NOTICE TO CONTRACTOR – ACCEPTANCE TESTING 

 

 SECTION 1.06 – CONTROL OF MATERIALS 

 

 ITEM NO. 0063538A – WORKSTATION 

ITEM NO. 1108872A – VIDEO MANAGEMENT SYSTEM 

ITEM NO. 1108868A – CCTV WORKSTATION SOFTWARE LICENSES 

ITEM NO. 1108881A – VIDEO MANAGEMENT SYSTEM SOFTWARE 

LICENSES 

 

 ITEM NO. 1112228A – CCTV CABINET-BASE MOUNTED 

ITEM NO. 1112229A – CCTV CABINET-BASE MOUNTED FOUNDATION 

ITEM NO. 1112245A – CCTV CABINET-PECK BRIDGE 

ITEM NO. 1112246A – CCTV CABINET-CONCRETE PAD 

 

 ITEM NO. 1112237A – REMOTE CCTV CABINET 

ITEM NO. 1112247A – REMOTE SWITCH CABINET BASE 
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PLANS 

NEW PLAN 

The following Plan Sheet is hereby added to the Contract: 

06.013-1.A1 DRAWING NO. FCI-618-1 CABLE TRANSITION DETAIL AT 

BRIDGEPORT STATION 

 

REVISED PLANS 

The following Plan Sheets are hereby deleted and replaced with the like-numbered Plan Sheets: 

02.01.A1 

03.016.A1 

03.024.A1 

03.042.A1 

03.052.A1 

06.012.A1 

06.024.A1 

 

The attached Certificates of Permissions below are hereby added to the contract: 

 Metro North Railroad Bridge 08038R, Fairfield 

 Metro North Railroad Bridge 08043R, Fairfield 

 Metro North Railroad Bridge 08045R, Fairfield 

 Metro North Railroad Bridge 08047R, Bridgeport and Fairfield 

 Metro North Railroad Bridge 08064R, Bridgeport 

  

  

  

  

 The Bid Proposal Form is not affected by this Addendum.  

  

 There will be no change in the number of calendar days due to this Addendum. 

  

 The foregoing is hereby made a part of the contract. 
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NOTICE TO CONTRACTOR – ACCEPTANCE TESTING 
 

 

General Requirements: 

 

The Contractor shall verify that the complete System, installed and configured, meets all 

requirements set forth in the specifications and plans to the satisfaction of the Engineer.  The 

contractor shall provide test, inspection, and documented test results sufficient to verify design, 

ensure proper performance, safety and reliability, and demonstrate compliance with the 

specifications.  All systems, components, installation, and any associated workmanship or 

materials are required to be reviewed, tested, and accepted prior to turnover to MNR.  The 

Contractor shall test all functional requirements set forth in the specification have been met by 

the System.   

 

The Contractor shall submit test procedures for the approval of the Engineer, showing in 

complete detail the manner in which they propose to perform each test.  The Contractor shall 

provide full documentation and certifications of all tests performed.  Six (6) copies of a test 

report that includes test instrumentation, description, calibration, certification data, test methods, 

test results, and other pertinent information shall be submitted to the Engineer for review and 

approval.   

 

An Acceptance Testing Plan and all Test Procedures shall be prepared by the Contractor.  The 

Contractor shall give 20 days’ advance notice when the Contractor is ready to perform 

acceptance testing.  Actual date and time of testing will be determined by the Engineer. 

 

The Engineer or his representative will witness all tests.  The Contractor shall be responsible for 

retesting of any items as necessary at no additional cost.  As defined herein, the Contractor, in 

the presence of the Engineer, shall inspect the installation for conformity with the approved 

design and drawings and as recommended by the manufacturers.  The Contractor shall provide 

all facilities, labor and equipment and shall be responsible for the satisfactory completion of the 

inspections and reports thereof.  This shall apply to both Contractor and Railroad furnished 

equipment. 

 

Additional requirements for specific Items may be listed in other Specifications.  The absence of 

specific test requirements in another section does not relieve the Contractor from performing 

testing for those items.  Likewise, listing specific requirements elsewhere does not relieve the 

Contractor from complying with requirements listed herein. 

 

 

Applicable Standards: 

 

Pertinent provisions of the following latest standards shall apply to the work of this Section, 

except as they may be modified herein, and are hereby made a part of this Specification to the 

extent required. 
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 Organization  Number Title 

  

 ANSI   C2  National Electrical Safety Code 

ANSI/IEEE 829 Standard for Software and System Test 

Documentation 

 NFPA   70  National Electrical Code 

 

 

Materials: 

 

All measuring instruments shall be of the precision type and shall have a valid calibration 

certificate at the time of test.  The Contractor shall be responsible for furnishing all test 

personnel, test instruments, inspection vehicle, and other equipment/materials necessary for 

performing and recording field inspections and tests. 

 

 

Submittals: 

 

Test Plan:  

 

The Contractor shall submit for approval by the Engineer a Test Plan outlining all testing to be 

performed.  At a minimum, the Contractor’s Acceptance Test Plans shall conform to the 

requirements of ANSI/IEEE Standard 829.  The Test Plan shall contain but not be limited to the 

following: 

1. A list and schedule of all testing and inspection activities (duration, order, 

prerequisites) including flow diagram of inspections and tests. 

2. A description of the overall test environment including: test equipment details; 

test equipment configuration sketches and diagrams including cabling 

requirements; and hardware and software required for the test including the 

number and type of devices to be used during the test and/or the method of 

simulation. 

3. A summary statement of each test phase. 

4. A narrative presenting the Contractor’s plan for achieving all testing 

requirements. 

5. Safety program defining general precautions to be taken, notices, signs and 

barriers to be posted concerning the safety of the public, work personnel and 

equipment.  The program will define precautionary measures to be taken prior to, 

during and following the inspection and test until such time as normal work is 

resumed. 

3. Samples of test forms to be used during testing. 

4. Preliminary test procedures for all tests. Test Procedures shall be fully developed 

after approval of the Test Plan. 

5. The Contractor shall apply these requirements to all Tests described herein. 
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Test Procedures: 

 

The Contractor shall develop Test Procedures for all tests and inspections. The Contractor shall 

sufficiently document test procedures to ensure that each test is comprehensive, representative of 

the functions to be exercised, and repeatable in whole or in part if so desired. The Contractor 

shall submit to the Engineer for approval the final versions of all Test Procedures at least four (4) 

weeks before the start of testing. The Engineer will approve test procedures only if they are 

inclusive and thoroughly test each device and, where applicable, each subassembly both 

individually and when connected to external devices. 

 

The Contractor shall minimally include the following information in the test procedures: 

1. Test Schedule. 

2. Responsibilities of Contractor and Railroad personnel. 

3. Record keeping assignments, procedures and forms. 

4. Copies of any certified test data to be supplied by the Contractor. 

5. List of all documentation to be used during the test. 

6. A description of test equipment or data to be supplied by the Contractor. 

7. Block diagram of each hardware test configuration(s) including equipment to be 

supplied by the Railroad. 

8. Techniques and equipment used to simulate, or substitute for, devices not 

available during factory testing. 

9. Problem resolution and procedure for handling variances  

10. Provisions for retest. 

 

The Contractor shall include in the test procedures the following specific information for each 

test: 

1. The purpose of each test and the functions to be tested. 

2. The detailed procedures to be followed.  Test procedures shall be written step-by-

step such that someone not familiar with the system would be able to perform the 

test. 

3. The test set-up and test conditions. 

4. All inputs and outputs. 

5. Test firmware/software descriptions and listings. 

6. Expected results. 

7. Acceptance criteria. 

 

All tests may be witnessed and accepted or rejected by the Engineer or Metro-North Railroad.   

 

Test Records: 

 

The Contractor shall maintain a complete record of all test results. The Contractor shall make the 

test records available to the Engineer at all times and shall submit the test records to the Engineer 

upon completion of all testing. The Contractor shall key the test records to the test procedures. 

 

The Contractor shall include the following in test records, as a minimum: 
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1. Summary of test, including equipment tested and description of test. 

2. The signatures of the Contractor and the Railroad personnel witnessing each of 

the tests and re-tests. 

3. List of test equipment used and calibration date. 

4. Any special test conditions or actions taken. 

5. Test results, including plots/graphs. 

6. Test date and time.  

7. Software versions of associated software. 

8. All serial numbers of associated hardware.  

9. Space for comments by the witnesses. 

 

The Contractor shall prepare and include a variance report in the test record each time a 

deviation from Contract Document requirements is detected. The variance report shall include a 

complete description of the variance, and indicate whether the variance is to be corrected 

immediately, at the end of the current test session, or at some identified point in the future.  

 

Once corrected, the Contractor shall document corrective actions taken to eliminate each 

variance by providing sufficient information to enable the Engineer to determine the need for re-

testing the equipment, for testing interactions with any previously tested equipment, and for 

updating documentation as a result of the corrective action. The variance is eliminated when the 

Contractor and the Engineer have acknowledged, by signature, correction of the variance. 

 

Before any testing begins, the Contractor shall submit a copy of their Acceptance Testing Plan 

and Acceptance Test Procedures, tables, and all forms to be used for recording all results of the 

inspections and tests, to the Engineer. 

 

Each set of Test Records shall include a brief written summary of the final Test notes, exceptions 

and findings and shall be compiled, bound and submitted for review no later than 30 days after 

the completion of the test.  

 

 

Construction Methods: 

 

The Contractor shall not proceed to the next phase of testing without approval of the Engineer.  

Conditional approvals to proceed to the next phase shall be addressed and verified as soon as 

possible in the next testing phase. 

 

Prior to gaining approval to conduct witnessed Acceptance Testing, the Contractor shall provide 

the Engineer with a preliminary test report enumerating each component of each system tested 

and showing satisfactory results. 

 

The Contractor shall be fully responsible for site safety and the satisfactory completion of 

inspection and tests as per the Acceptance Testing Plan.  The Contractor shall prepare a detailed 

site safety plan following the guidelines included in the Acceptance Test Plan.  The Contractor 

shall provide personnel to enforce the site safety plan.  If tests and/or inspections are repeated 
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due to discrepancies, defects in the installations and/or the equipment, the Contractor shall bear 

all costs pertaining to the retest. 

 

The Contractor shall promptly correct any defects in the materials or installations.  Any visible 

defect on the Railroad furnished equipment shall be considered the Contractor’s responsibility 

unless previously documented and submitted to the Engineer.  Defects noted at time of delivery 

shall be resolved prior to acceptance testing.  Functional failure of Railroad furnished equipment 

shall be resolved by the Railroad.  Any retesting caused by Railroad furnished equipment failures 

will be the responsibility of the Railroad unless specifically noted otherwise. 

 

Acceptance of test results by the Engineer shall not relieve the Contractor of the responsibility 

for the installed system to meet the specifications as set forth herein and other sections of the 

Specifications. 

 

Pre-Installation (Factory) Testing: 

 

Pre-installation/factory testing shall be performed by the Contractor and include inspection of all 

System equipment prior to delivery to any work site.  The contractor shall inspect and test all 

system equipment for the following: 

 

1. Damage to equipment 

2. Missing components and parts 

3. Correct power and communication connections 

4. Correct positioning and mounting 

5. Conformance to the configuration plan 

6. Completeness 

7. All installed equipment shall be energized, exercised, and tested for function and 

operation. 

8. All installed equipment communication ports shall be subject to testing that shall 

confirm proper data exchange. 

9. Compatibility with associated equipment (including camera compatibility with the 

existing Verint Nextiva System). The Contractor shall test all software and 

hardware components individually and as an integrated system to ensure that they 

perform according to the Specifications as set forth herein. 

 

Items manufactured by the Contractor, such as CCTV cabinets and remote switch cabinets shall 

be manufactured in a controlled facility and be fully tested prior to delivery to the site.  Such 

items may be inspected by the Engineer or Railroad personnel at any time.   

 

Field Installation Testing 

 

Field Installation Testing shall be performed by the Contractor and be performed following the 

equipment installation and configuration.  The Test Procedures shall require sufficient testing to 

determine that no shipment or installation problems have occurred and that all devices are 

installed and operate as intended. 
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Field Installation Testing should take place locally at each location in order to effectively 

troubleshoot the devices and ensure each location is properly configured prior to an integrated 

system-wide test.  Testing submittals shall be in the same general format as the Pre-Installation 

(Factory) Test documentation.  Because the Field Installation Testing will be on the installed 

equipment, properly connected, configured, and interfaced to the actual field devices, the test 

procedures shall be in correspondingly greater detail than the Pre-Installation Test and shall 

demonstrate the full and complete local system functionality and compliance with all Contract 

Requirements.  At a minimum, Field Installation Testing shall include: 

a. General inspections – Verify no damage has occurred 

b. Verification of wiring – Ensure no sharp bend exist, verify cable sizes and quantities, 

verify cable management in place and cabling is dressed and secured, verify labeling, 

verify ground is in place, verify correct circuit breakers 

c. Verification of grounding – Verify all items are properly grounded and bonded 

d. Verification of installation – Verify installation locations and details against approved 

shop drawings.  Verify all items to be installed are present.  Test procedures shall list 

all equipment and devices along with quantities and specific configurations for 

verification 

e. Verification of labeling – For all wiring, devices, panels, breakers, etc. 

f. Power on test – verify cabinet voltage, device power and voltage (both inputs and 

outputs), ensure no breakers trip, verify all equipment is operational as intended, 

verify voltage drop 

g. Functional testing - verify command, control, and monitoring of all devices locally. 

h. Field of views – Verify field of views against approved views.  Camera views shall be 

tested during both daytime and nighttime hours for verification of low light 

operations.  Any repairs, construction, or modifications as required to comply with 

this Item shall be performed at the Contractor’s expense. Camera view and IR 

illumination adjustments shall be adjusted under the direction of the Engineer to 

obtain the optimal fields of view and illumination levels. 

i. Other requirements specified elsewhere in the Contract Documents. 

 

Preliminary marked-up shop drawings shall be available during the tests and their accuracy shall 

be verified as part of the Field Installation Testing. 

 

Integrated System Testing 

 

After Field Installation Testing and agreement by the Engineer to initiate Integrated System 

Testing, the System shall be tested as a complete integrated System.  Integrated System Testing 

shall be conducted with all devices and components installed, integrated as a system.   

 

Integrated System Testing shall be in the same general format as previous testing.  Integrated 

System Testing shall include: 

1. Verify Video Management System parameters such as IP addresses, recording 

rates, user access, device locations, maps, failover, dual recording, etc. 
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2. Command, control, and monitoring of all field interface equipment both locally 

and over the network where required by the Contract Documents.  Verify Video 

Management System functions as described in other sections. 

3. Verification of all existing functionality and configurations of the System prior to 

modifications under this Contract remain unless specifically removed by this 

Contract. 

4. Verify Network Monitoring System – ensure all devices are configured for 

monitoring and verify configuration.  Tests such as loss of video input, loss of IP 

camera network link, network link failure, power supply failure, shall be tested. 

5. Verify network failover – In cooperation with Metro-North personnel, verify in 

the event of network link failure, network traffic is re-routed. 

6. Other requirements specified elsewhere in the Contract Documents. 

 

During the Integrated System Testing, the Contractor shall perform any recalibration, 

reconfiguration, or reprogramming of the System hardware and software required as part of the 

normal operational configuration and to correct any system bug or errors encountered to ensure 

that the system performs in accordance with the Specifications and required sequences of 

operation.  Such changes shall include field device adjustments such as cameras and IR 

illuminators.  Field of views (including IR illumination) shall be further verified to ensure 

installation is secure and has not rotated out of position. 

 

After completion of installation and prior to witnessed testing, a factory trained technician shall 

test and certify the system’s operation.  Test shall also certify that equipment is installed in 

accordance with approved factory means and methods. 

 

The existing CCTV system shall remain operational throughout testing unless specifically 

authorized otherwise by Metro-North.   

 

31 Day Operational Acceptance Testing 

 

Prior to the commencement of Operational Acceptance Testing the Contractor shall furnish one 

complete set of the approved equipment shop drawings, wiring diagrams, and maintenance and 

operations manuals for use by the Engineer during the test process. 

 

Operational Acceptance Testing shall commence following notification by the Engineer that the 

results of the Integrated System Test are satisfactory. The Operational Acceptance Test shall be 

performed by the Contractor.  The Contractor shall provide test procedures to periodically verify 

all functionality is operating as intended, with full functionality verified at least once per week 

and spot checks at least once per day. 

 

During the Operational Test period, the Engineer (or designated official) may operate the system 

as specified using the fully configured software and hardware and all applicable manuals, printed 

guides, and procedures submitted by the Contractor. The Contractor shall correct any major 

failure or malfunction of material significance during the period as it occurs. Said malfunctions 

include, but are not limited to, equipment failure or failure of the System to comply with any 

9



Rev. Date 08/31/16 

300-178  GENERAL 

  ADDENDUM NO. 1 

requirement. Major failure is defined for this purpose as any failure of any item of the equipment 

or software, or both, that prevents the Engineer from performing meaningful work based upon 

the Railroad’s business needs. 

 

During the Operational Acceptance Testing, the Contractor shall perform any re-calibration, 

reconfiguration, or re-programming of the System hardware and software required as part of the 

normal operational configuration and to correct any system bug or errors encountered to ensure 

that the system performs in accordance with the Specifications and required sequences of 

operation.  Such changes shall include field device adjustments such as cameras and IR 

illuminators.  All changes performed during Operational Acceptance Testing shall be fully 

documented by the Contractor and shall not be implemented without prior approval by the 

Engineer.   

 

All malfunctions encountered during Operational Acceptance Testing shall be corrected by the 

Contractor at their expense. After correction, the Operational Acceptance Test shall restart at day 

one, and shall continue until the results meet the conditions and terms of the performance period 

and the System has operated continuously for 31 consecutive days without error or malfunction. 

 

Upon completion of the testing, prior to final acceptance, thoroughly clean (internally and 

externally) all equipment furnished and/or installed in accordance with manufacturer 

recommended cleaning methods. 

 

Testing shall not be considered complete until all Test Records have been submitted with passing 

results and accepted by the Engineer.  Contractor shall allow a minimum of 21 days for review of 

Test Records by the Engineer. 

 

Failure to Complete Acceptance Testing Successfully 

 

In the event the system is deemed not to have successfully completed Operational Acceptance 

Testing within ninety (90) days of the scheduled completion, the Engineer may, at its sole 

discretion, elect one of the following options, the election of which shall be effective upon 

written notification to the Contractor by the Engineer: 

1. Engineer may require the Contractor to install, within such time period as may be 

mutually agreed in writing by the Engineer and the Contractor, a direct substitute 

of equipment or components. Contractor shall use due care in the removal and 

substitution of such equipment or components. Such substitutions shall be subject 

to all testing as provided in this section and, in the event such substitute 

component fails to successfully complete all the testing by the agreed-upon date, 

the provisions of this paragraph shall again be applicable.  

2. The Engineer may permit the Contractor to continue to attempt to successfully 

complete the Acceptance Testing required by this Section; however, the Engineer 

may revoke its election of this alternative at any time upon not less than five (5) 

days prior written notice to the Contractor, in which event the Engineer may, in its 

sole discretion, elect any one of the other options specified in this paragraph, the 

further election of which shall be effective upon written notification of the 
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Contractor by the Engineer. 

3. The Engineer may pursue any other remedy hereunder or available at law or in 

equity or seek to enforce any damages, in addition to those provided under the 

Contract.  

 

Exchange and Expansion Equipment during Factory, Field and Acceptance Testing  

 

Contractor shall certify in writing to the Engineer when exchange or expansion equipment, 

devices, or components are installed and ready for use.  For the purpose of this section, 

“expansion” is used to denote equipment which is not specified in the approved final design Bill 

of Materials. If this occurs during the 31 Day Operational Test, the operational test must re-start. 

 

 

Payment 

 

Testing shall be included in the price of each item.  No additional payments will be made.  The 

Contractor shall bid the Project accordingly.  If, in the opinion of the Engineer, the Contractor 

does not fulfill the requirements of this section, payments for items not fully tested may be 

withheld. 
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SECTION 1.06 – CONTROL OF MATERIALS 

 

 

 

Article 1.06.07 - Certified Test Reports and Materials Certificates: 

 

Add the following: 

 

 1)  For the materials in all the contract items with the exception of the following items, a 

Certified Test Report will be required confirming their conformance to the requirements set forth in 

these plans or specifications or both.  Should the consignee noted on a Certified Test Report be 

other than the Prime Contractor, then Materials Certificates shall be required to identify the 

shipment. 

 

 

 2)  For the materials in all the contract items with the exception of the following items, a 

Materials Certificate will be required confirming their conformance to the requirements set forth in 

these plans or specifications or both. 

 

 

The following contract items do not require Certified Test Report or Materials Certificates: 

 

 0100426A Water Transportation for Rescue Operations 

 0969000A Project Coordinator (Minimum Bid) 

 0970006A Traffic Person 

0201001 Clearing and Grubbing 

1008908A Clean Existing Conduit/Duct 

1108672A Cisco Professional Services 

1108868A CCTV Workstation Software Licenses 

1108881A Video Management System Software Licenses 

1112244A Removal, Storage and Transfer of CCTV Equipment 

1206036A Remove and Relocate Sign 

1108882A Video Management System Support Services 
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ITEM #0063538A – WORKSTATION 

ITEM #1108872A – VIDEO MANAGEMENT SYSTEM 

ITEM #1108868A – CCTV WORKSTATION SOFTWARE LICENSES 

ITEM #1108881A – VIDEO MANAGEMENT SYSTEM SOFTWARE LICENSES 
 

Description: 

 

There is an existing, redundant Verint Video Management System (VMS) installed at the 

CCO Shop and T&E building (both located in the New Haven Yard).  The Contractor shall 

furnish, install, and test an expansion of this system to accommodate Phase 2 cameras.   

 

The System provides monitoring, control, and video recording and archiving as specified 

herein, and as indicated on the Contract Drawings. The System shall comprise of, but not be 

limited to:  

 

1. Monitoring and control  

 

2. Networked capability for remote monitoring and control  

 

3. Network Video Recording with redundant back-up and archival of video.  

 

The System shall include the following: additional head-end servers, hardware and software 

licenses, management software, prerequisite software, 19” equipment racks, rack mounted 

KVM console, video decoders/video encoders, digital video recording/storage severs (e.g., 

RAID array), client workstations and related software, and all brackets, conduits, fittings, 

cables, connectors, wires, and ancillary equipment required for a fully functioning system 

described herein.  Contractor shall include any other required equipment for a complete and 

operating system not included in this list. The system shall provide scalability and future 

expansion capability. 

 

The VMS head-end servers are configured as a redundant, hot-standby with the CCO shop as 

primary, and T&E building as backup in the event the primary VMS system becomes 

damaged or inaccessible.  Cameras are recorded at both locations continuously.  The 

Contractor shall coordinate all work with the active system. 

 

This specification covers the Video Management System (including the Network Video 

Recording System) and the Workstation computers that will all be integrated with each other 

to provide a complete system.  The locations where the Contractor shall install the equipment 

for the Video Management System, Network Video Recording System, and Workstations 

shall be as shown in the Plans. 

 

The Contractor shall retain the services of a System Integrator to perform the integration 

necessary for the inclusion of cameras and components into the existing Verint Nextiva 

software. 

 

1. The Contractor shall utilize qualified, certified, and licensed personnel with 

experience in design of integrated security systems from Verint.  Prior to 
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commencement of Work, the Contractor shall submit evidence of personnel 

having recent certifications for the system. 

2. Systems Integrator and Installer shall demonstrate a minimum of 7 years of 

continuous experience and technical expertise in performing contracts 

comparable in size and complexity, and whose installation and integration 

work was performed skillfully in a satisfactory manner and on time. 

 

3. The Systems Integrator shall be of established reputation and experience in the 

field of Video Surveillance Systems and shall be certified by the 

manufacturers of the proposed equipment to install, service, and maintain each 

manufacturer’s equipment. 

 

Requirements set forth in this Section shall apply to all CCTV System components (cameras, 

illuminators, power supplies, head-end servers, workstations, media converters, etc.) working 

as a complete system. 

 

CCTV Software Licenses 

 

The Contractor shall supply the following items of CCTV software licenses to meet the 

requirements as shown in the plans for expansion of the existing CCTV system.  Only these 

items will be paid under Item #1108881A - VIDEO MANAGEMENT SYSTEM 

SOFTWARE LICENSES.  All system configuration, other hardware, and other software 

required for the VMS shall be paid under Item #1108871A – VIDEO MANAGEMENT 

SYSTEM. 

 

Verint Part Number Description 

VMS-1CAM-ENT Verint VMS, One (1) VMS Software Camera License 

for Enterprise Master Server Systems 

VMS-1DUAL-ENT Verint VMS, One (1) Dual Recording Redundancy 

Software Camera License for Enterprise Master 

Server Systems 

 Gold Level Maintenance for each camera license and 

dual recording license furnished under this contract 

through 12/31/2019. 

 

Furnish licenses for every camera installed or integrated into the existing system as part of 

the Contract.  

 

 

CCTV Workstation Licenses 

 

The Contractor shall supply the following items of CCTV workstation licenses to meet the 

requirements as shown in the plans for expansion of the existing CCTV system.  These items 

only shall be paid under Item #1108868A – CCTV WORKSTATION SOFTWARE 

LICENSES.  All system configuration, other hardware, and other software required for the 

CCTV workstations shall be paid under Item #0063538A – WORKSTATION. 
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Verint Part Number Description 

VMS-1RV-S One (1) Review/Smart Client License 

 Gold Level Maintenance for each review/smart client 

license furnished under this contract through 12/31/2019. 

 

Video Management System 

 

Codes, Standards and Specifications 

 

A. All items furnished and installed under this Specification shall comply with the latest 

edition of applicable codes, provisions and all applicable standards issued by the 

organizations referenced below. The following publications are incorporated herein 

by reference to the extent applicable:  

 

1. National Fire Protection Association (NFPA): NFPA 70 National Electrical Code.  

 

2. Underwriters Laboratories, Inc. (UL) Standards.  

 

3. National Electrical Manufacturers Association (NEMA) Standards.  

 

4. American National Standards Institute (ANSI) Standards. 

  

5. Telcordia Technologies Standards: FR-2063 NEBS Family of Requirements (or 

equivalent standards, as applicable).  

 

General Requirements 

 

A. The Contractor shall ensure the system provided meet all functional requirements 

specified.  In general, the System shall consist of readily available, reliable, and 

proven hardware, software, and firmware elements, which fully comply with or 

exceed the requirements of this Section and the Contract Drawings.  If the system 

does not meet a specific requirement, submit to the Engineer explanation and 

proposed alternative at least 60 days prior to the commencement of Factory 

Acceptance Testing or on the first production unit. 

 

B. Provide all equipment required to provide a complete system, whether the equipment 

is specifically listed in the specification or not.  The Contractor shall be responsible 

for the installation of a completely functional turnkey system. 

 

C. Unless otherwise specified on the Contract Drawings or in this Section, the System 

shall be manufactured and installed in compliance with NFPA 70, all local codes, and 

other publications referenced in the Section. 

 

D. All system components, hardware, software, firmware, and equipment furnished 

under this contract shall conform to the following: 

 

1. All hardware and software used shall be industry standard and conform to 
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established open architecture standards, allowing for a distributed server 

architecture.  This shall include the use of established programming languages, 

industry standard and general use database management system and operating 

systems.  All hardware and software utilized shall be the latest commercially 

available version.  The System shall not require any proprietary hardware for 

video recording and monitoring. 

 

2. All application software and firmware shall be a standard, commercially 

available, “off-the-shelf” product. 

 

3. Hardware and software shall be scalable, allowing for additional servers, 

storage units, workstations, cameras, and associated software licenses to be 

connected without replacement of the System.  The System shall allow for use 

of non-proprietary PC storage hardware that shall not limit the storage 

capacity and shall allow for gradual upgrades of the recording capacity. 

 

Functional Requirements 

 

A. The primary storage system and VMS head-end servers is located within the CCO 

Shop in the New Haven Rail Yard.  All video system requests shall be retrieved from 

the primary storage system unless it becomes inaccessible or damaged.  

 

B. A backup storage system is located in the T&E Building second floor 

communications room in the New Haven Rail Yard.  The backup storage system shall 

record all camera feeds in parallel with the primary storage system for use only when 

the primary storage system in unavailable.  The backup storage system shall replicate 

any database entries needed to recover video in the event of a catastrophic failure.  All 

requirements applicable to the primary storage system shall apply to the backup 

storage system.  

 

C. All existing functionality shall remain operational throughout the Contract.  

Contractor shall document and verify existing operations and functions prior to 

making any System modifications.  Verify all functionality remains after 

modifications are made.  Submit all test procedures in accordance with the “NOTICE 

TO CONTRACTOR - Acceptance Testing”. 

 

D. The Contractor shall configure the cameras added under this Contract to report to the 

existing CCTV head-end.  The System shall include the following capabilities at a 

minimum: 

 

1. Capture, record, control, and allow monitoring (live or pre-recorded viewing) 

of all of the cameras provided under the Contract, or existing cameras to be 

integrated.  

 

2. Viewing real-time and recorded video streams simultaneously from any 

camera or storage device in the system.  The system shall route images from 

any camera to any viewing station.  Viewing permissions shall be based on 
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user login. 

 

3. Storage, retrieval, and search capabilities for a minimum 30 days with 

simultaneous camera inputs at all ports.  

4. Video loss detection. The system shall trigger an alarm to a remote location 

upon loss of video.  

   

5. The equipment shall be connected to the MNR network and have bidirectional 

communication capability.  Client workstations shall have the capability to 

communicate with the head-end servers via HTTP and HTTPS. 

 

6. The system shall allow an operator to dynamically specify frame rate 

adjustment at a particular camera location for monitoring that location.  The 

System shall be capable of configuring recording rate and resolution 

individually for each camera or encoder locally or remotely.  The frame rate 

shall also be adjustable based on pre-set conditions, such as time-of-day or 

time-of-week.  Changing the parameters shall not interfere with other system 

operations such as recording or playback. 

 

7. The system shall tag each video frame with a time/date, camera identification 

and/or station location. The system shall allow additional tagging of images by 

an operator.  The location of the system tag on the image shall be able to be set 

by the user.  

 

E. Recording Rate and Storage 

 

1. The resolution and clarity of captured images shall be maintained under a 

range of lighting conditions from darkness through bright sunlight and provide 

a full color image to the maximum extent of the camera hardware provided by 

the Contract.  The System shall store high quality images with no visible 

compression artifacts, noise, or dropouts caused by the recording system. 

   

2. Recorded video shall be stored on a hard disk.  The use of a tape storage 

medium is not acceptable.  

 

3. Storage drives shall be configured for RAID 5 or better. 

 

4. Contractor shall furnish, install, and configure the System with additional 

recording space for IP cameras and encoders for all devices added under this 

Contract.   Use of existing storage space is not permitted unless otherwise 

shown on the Plans.  Storage and recording capabilities shall be based on the 

following: 

5.  

i. All cameras and encoders provided under this Contract, plus 50% 

spare for 24 hours per day, 7 days per week, continuously for 30 days. 

 

ii. IP cameras configured for H.264 compression with a recorded pixel 
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resolution of 720p (1280x720), 30 frames per second. 

 

iii. External encoders configured for H.264 compression with a recorded 

pixel resolution of 704x480 (4CIF/NTSC), 30 frames per second. 
 

 

iv. Minimum 4000kbps output per IP camera, 768kbps per analog camera 

via external encoder. 

 

v. RAID 5 storage configurations. 

 

6. Once storage capacity or a pre-defined time (in this case, 30 days) has been 

reached, the system shall automatically record over previously recorded 

images on a first-in, first-out basis unless an operator intervenes with the 

appropriate programming commands to retain video within the storage system. 

 

7. Submit supporting storage calculations based on the values for frame rate, 

resolution, bandwidth, and recording period.  The compressed file sizes used 

for the storage calculations must give high quality images as described within. 

 

F. Client workstations shall be furnished and installed as indicated on Plans.  Furnish, 

install, and configure client software on each workstation. 

 

G. The System shall interface to external encoders provided under this Contract in order 

to view and record video from existing analog CCTV cameras.  All requirements 

applicable to camera viewing, recording, and playback shall apply to external 

encoders unless otherwise noted. 

 

H. Cameras shall not require “genlocking” (synchronizing) to each other or to the system 

to achieve the required capture rate.  Disconnection and disabling of one or more 

cameras shall not compromise recording from other cameras. 

 

I. System Management and Administration 

 

1. The system shall provide automated, system-wide health monitoring and 

diagnostics.  The diagnostics detailed metrics and real-time displays of 

performance data help accelerate troubleshooting by graphically highlighting 

trends and exceptions.  The system shall be capable of monitoring SNMP traps 

of CCTV system equipment such as cameras.  This function shall be automatic 

and alert other systems, such as the central management software, of specified 

alarms.  System management package shall be native to the VMS.  The 

management solution shall allow the system administrator to control, 

configure, and monitor the VMS and recording system. 

 

2. The administrator shall have the ability to independently set up each camera 

for frame rate, compression rate, brightness, contrast, and other performance 

settings. 
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3. All functions and system settings available by the software shall be made 

available to the system administrator.  The system administrator shall have the 

ability to add, modify, and remove all configurable items including, but not 

limited to, users, user groups, user rights, user group rights, system maps, etc.   

 

19



Rev. Date 08/31/16 

 

300-178  ITEM #0063538A 

ITEM #1108872A 

ITEM #1108868A 

ITEM #1108881A  

ADDENDUM NO. 1 

   

J. Security Requirements 

 

1. Access to the existing active System will be provided by MNR as needed.  

Contractor shall request access through the engineer at least two (2) weeks in 

advance. 

 

2. For test and/or non-production systems: 

 

a. The System shall provide a password initiated security hierarchy, 

which will provide access privileges to users. There will be a minimum 

three privileged levels.  User accounts are not to be created locally on 

Windows servers if at all possible. 

 

b. All application users are required to successfully log in to the software 

before any application functions are accessible.  Access to monitors, 

cameras, recorders, and all software features shall depend on the 

assigned user rights, which shall be designated through the system 

administrator. 

 

3. The system shall provide password protection and other suitable protective 

measures to achieve: 

 

a. Protect video stored within the unit.  

 

b. Protect video following export from the unit.  

 

c. Prevent unauthorized copying of video to removable media.  

 

4. The system shall feature a continuously running activity log with remote 

access/connectivity page and performance/operation page. 

 

K. Head-end system power shall be 208 VAC, single phase unless otherwise noted.  All 

workstations shall operate on 120 VAC. 

 

L. The System shall maintain full functionality and be capable of operating within the 

environmental conditions encountered in the locations installed. 

 

Submittals 

 

A. The plans indicate the extent and the general location and arrangement of the work.  

The Contractor shall study the plans and details so that the work will be properly 

located and readily accessible.  If conflicts occur necessitating departures from the 

plans, the Contractor shall submit details of departures and reasons therefore shall be 

submitted as soon as practicable for written approval of the Engineer.  Contractor 

shall ensure all substitutions are coordinated with the design and the installation 

conforms to all Contract requirements and local codes. 
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B. Make field inspections necessary in order to prepare accurate shop drawings in 

accordance with existing conditions. Submit shop drawings coordinated with existing 

conditions and all other work for approval prior to performing any installation.   

 

C. Submit the following for review and approval as required. 

 

1. Product data for each product specified; samples as required.  

 

2. Plans furnished by the manufacturer.  

 

3. Drawings indicating all work including mounting, riser diagrams, wiring 

diagrams, and other details. 

 

4. Tagging/labeling nomenclature and related product data.  

 

5. Test procedures for all testing and product data for test equipment; forms to be 

used for test report; test schedule; certified copies of test results; notification 

of testing four weeks in advance. 

 

6. Manufacturer’s Certification: Signed by the manufacturer certifying that they 

comply with the specifications requirements. Upon request submit evidence of 

experience.  

 

7. Product Certification: Signed by manufacturer certifying that products comply 

with the specified requirements.  

 

8. Installers Certificates: Signed by the Contractor, certifying that the installers 

comply with the specifications requirements.  

 

9. Field testing organization certificates, signed by the Contractor, certifying that 

the organization complies with the specifications requirements.   

 

10. User Manuals and System Documentation. 

 

11. Training plans and documentation.   

 

D. Survey the communications rooms and submit, concurrently with product data for the 

proposed communications room equipment cabinet, a drawing indicating the 

following:  

 

1. Architectural plan of the room with dimensions, including elevations.  

 

2. Locations of all existing (where applicable) and new cabinets, racks, power 

plants, cables, cable ladders and conduits with sizes and types indicated. 

Provide actual (installed) locations as determined by field measurements. 

 

3. A.C. and/or D.C. feeds to equipment cabinets with references to the source 
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locations (A.C. panels, transfer panels).  

 

4. Location of equipment proposed for future installation, as directed.  

 

5. Submit photographs of the Communications Room for each survey. 

 

E. The Contractor shall coordinate all network topology requirements with Metro-North.  

Submit a request for IP addresses for all devices to the Engineer in Excel format, or 

other approved format.  Allow a minimum of thirty (30) days for a response.   

 

Materials: 

 

Head-End Servers 

 

A. Servers shall be in current manufacturing production and meet or exceed the latest 

VMS system manufacturer’s recommended specifications at the time of procurement 

and the following: 

 

1. Intel® Xeon® E5-2430, 6-core, 15MB Cache, 2.20 GHz 

 

2. 6GB RAM 

 

3. 24X multi-burner drive 

 

4. (5) 500 GB, 7,200 RPM, SATA hard drives, RAID 1 configuration 

 

5. Dual 10/100/1000 Ethernet communication ports 

 

6. (1) serial port, (4) USB ports 

 

7. Integrated Video Card 

 

8. Integrated RAID Controller 

 

9. Dual redundant, hot-swappable power supplies 

 

10. Operating System: Windows Server 2012 or later, to be coordinated with 

existing system OS 

 

11. Support external storage devices, to be coordinated with storage array 

 

12. Manufactured by Dell, HP, Lenovo, or approved equal. 

 

13. All hardware shall be compatible with the existing Verint Nextiva VMS 

Platform. 

 

B. Number of servers shown on the Plans are typical, and based on manufacturer 
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recommendations.  Contractor shall be responsible to furnish servers to meet Contract 

requirements, including spare capacity, based on actual performance characteristics of 

the servers.  In no case shall the number of servers be less than shown on the Plans. 

 

Storage Array 

 

A. Storage arrays shall be in current manufacturing production and meet or exceed the 

VMS/NVR system manufacturer’s recommended specifications and the following: 

 

1. Dual 8Gb fibre channel controllers 

 

2. Support RAID 0, 1, 1+0, 4, 5, 6.  Storage shall be configured for RAID 5 or 

better. 

 

3. Dual redundant, hot-swappable power supplies 

 

4. Shall be Nexsan E60 series, or approved equal 

 

5. All hardware shall be compatible with the existing Verint Nextiva VMS 

Platform 

 

B. Contractor shall be responsible to size storage array in accordance with Contract 

requirements, including spare capacity.  Additional arrays shall be provided to meet 

Contract requirements. 

 

Workstations 

 

A. Workstations shall be in current manufacturing production and meet or exceed the 

VMS manufacturer’s recommended specifications at the time of procurement and the 

following: 

 

1. Intel® Xeon® E5-1650 v3, 6-core, 3.5GHz, 15MB Cache 

 

2. 24" widescreen (16:9 or 16:10) flat panel anti-glare LCD or LED-backlit 

display with 1920x1080 min. resolution, high dynamic contrast ratio, 8ms 

response time, DVI or DisplayPort connection. 

 

3. 8GB 2133MHz DDR4 ECC RAM 

 

4. Dual optical drives: 16X (DVD+/-RW) and 48X CD Burner/DVD Combo 

 

5. AMD FirePro™ W2100 2GB video card 

 

6. 500GB SATA 7200rpm hard drive 

 

7. 10/100/1000 Ethernet communication port 
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8. (4) USB ports, (1) serial port 

 

9. Operating system: Windows 7 or later, to be coordinated with existing VMS 

workstations 

 

10. USB keyboard and mouse 

11. Manufactured by Dell, HP, or approved equal. 

 

12. All hardware shall be compatible with the existing Verint Nextiva VMS 

Platform. 

 

B. Only that software which is required for review station functionality shall be provided 

on the CCTV workstation.  Contractor shall prevent other devices, such as thumb 

drives, hard disks, external networks, etc. from connecting the CCTV workstation in 

accordance with direction from MNR.  The Contractor shall furnish, install, and 

configure any software required for use of the System.  This includes, but is not 

limited to, operating systems, runtime files, additional media players, etc.  All 

software shall be submitted and approved for use by MNR. 

 

Equipment Cabinet 

 

A. Equipment cabinet for T&E building shall be furnished and installed by the 

Contractor, and meet or exceed the VMS equipment manufacturer’s recommended 

specification.  Cabinet shall be designed to house the equipment to be installed and 

provide adequate airflow and cooling.  It shall meet or exceed the following: 

 

1. EIA compliant 19” gangable equipment rack.  

 

2. Fully welded construction provides the following weight capacities: UL Listed 

load capacity: 2,500 lbs., Static load capacity: 10,000 lbs., seismic certified 

capacity: 1,050 lbs.  

 

3. Rack shall be constructed of the following materials: top and bottom shall be 

14-gauge steel, horizontal braces shall be 16-gauge steel.  

 

4. Dimensions shall be approximately 83-1/8” H x 22” W x 42” D.  Contractor to 

coordinate exact size with equipment requirements. 

 

5. Rack shall come equipped with two pairs of 11-gauge steel rackrail with 

tapped 10-32 mounting holes in universal EIA spacing, black e-coat finish and 

numbered rackspaces. 

 

6. Rack shall be fully enclosed with removable perforated front and rear doors, 

removable solid side panels with recessed lift handles, and removable solid 

top.  Top shall accommodate field drilling for conduit entry. 

 

7. Durable black textured powder coat finish. 
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8. Cabinet shall satisfy the 2007 & 2010 CBC; 2006, 2009 & 2012 IBC; ASCE 

7-05 (2005 Edition) & ASCE 7-10 (2010 Edition) and the 2006 & 2009 

editions of NFPA 5000 for use in areas of high seismicity, Seismic Use Group 

III, Zone 4 or Seismic Design Category (SDC) “D” with lateral force 

requirements for protecting 1,050 lbs. of essential equipment in locations with 

the highest level of seismicity and top floor or rooftop installations with an 

Importance factor (Ip) of 1.5. 

9. Supply the cabinet with the required seismic floor anchor bracket 

 

10. UL Listed in the US and Canada 

 

11. Grounding and bonding stud shall be 1/4-20 threaded, installed in base of 

enclosure 

 

12. Supply 3-1/4” wide, 44 space vertical lacer strip 

 

13. Minimum six horizontal lacer bars 

 

14. Twelve 8” Velcro cable management straps 

 

15. Leveling feet 

 

16. Ground bar 

 

17. Equipment shelves and mounting supports. 

 

18. Drawing pocket/cabinet 

 

19. All required wiring and cabling 

 

20. Cabinet shall be Middle Atlantic Products MRK series, or approved equal. 

 

B. Design and layout of the cabinet shall be submitted and approved prior to ordering.  

Contractor shall supply any additional accessories required per Engineer’s approved 

submittal. 

 

Power Distribution Units (PDU) 

 

1. 208VAC, single phase 

 

2. L6-30P plug, or as needed to coordinate with feeds provided by MNR 

 

3. (6) IEC C19 and (24) IEC C13 receptacles 

 

4. Metered 
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Power distribution units shall be coordinated with the power feeds provided by MNR and 

equipment installed within rack. 

 

Furnish two (2) PDUs for each head-end rack. 

 

KVM Console 

 

A. Furnish and install KVM console switch for all head-end servers.  Provide all cabling 

from KVM console to each server. 

 

B. KVM console shall meet or exceed the following specifications: 

 

1. Integrated 1U rackmount KVM switch with 19” LCD screen, keyboard, 

touchpad, and ports for at least 8 servers.  Console shall support connections to 

additional consoles or KVM switches. 

 

2. (2) USB ports for connection of external mouse or keyboard. 

 

3. Support resolutions of at least 1280x1024. 

 

4. Compatible with all major operating systems. 

 

5. Support two-level security (administrator vs. user). 

 

6. Auto-scan for discovery of connected systems. 

 

7. Switch ports via console pushbuttons, hotkey keyboard commands, or the on-

screen display. 

 

8. Tripp Lite B020-U08-19-K or approved equal. 

 

Execution: 

 

Installation Requirements: 

 

A. General Installation Requirements  

 

1. Install all CCTV equipment to be furnished under this Contract unless otherwise 

noted. Contractor shall install all equipment and software at the CCO Shop Head 

End and other remote locations as per this Section. All equipment shall be 

installed in accordance with the manufacturers’ recommendations and MNR 

Policy. This information shall be submitted at the time catalog cuts and shop 

drawings are submitted for approval.  

 

2. Prior to delivery of the equipment to the work site, prepare and submit for 

approval an equipment placement and staging plan.  Plan shall be coordinated 

with the Engineer and all affected trades.  The plan shall indicate: 
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a. General Schedule, schedule by stage or phase, and schedule for each 

device.  Indicate start dates, end dates, and durations.  Include major 

milestones such as fabrication, production testing, shipment, delivery, 

inspection, site preparation work, installation, energizing, and testing. 

 

b. Placement drawings, both overall and for each installation stage or phase. 

 

c. The order in which the equipment and devices will be installed.  Identify 

the various installation stages or phases.  For each stage or phase, identify 

which devices will be installed, where they will be installed, and in what 

order. 

d. Step-by-step detailed procedures for installation of the equipment 

including: 

 

i. Pre-delivery of the equipment to the Contractor’s storage facility or 

location. 

 

ii. Inspection at the storage facility or location. 

 

iii. Pre-delivery assembly and testing. 

 

iv. All site work and preparation required for installation of the 

equipment. 

 

v. Delivery to the work site. 

 

vi. Work site equipment assembly. 

 

vii. Equipment installation. 

 

viii. Procedures for installation, testing, and termination of all power, 

control, and communications wiring and cabling. 

 

ix. Qualifications of personnel required. 

 

x. Estimated dates and times that preparatory work and equipment 

placement will be performed. 

 

xi. Identification of interfaces with others (if any). 

 

xii. List of activities required from the Engineer or others, if any, to 

perform the work. 

 

xiii. Contingency plans for placement, testing, or commissioning 

delays. 
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3. Installation of all System equipment and materials shall be in accordance with the 

manufacturer’s recommendations, the approved shop drawings, and the 

requirements of this section and the Contract Drawings. 

 

a. Locate all equipment which must be serviced, operated, or maintained in 

fully accessible positions, especially when located in concealed locations. 

 

b. Minor equipment location deviations from the Contract Drawings may be 

made to allow for better accessibility, but all such deviations shall be 

approved by the Engineer prior to any work being performed. 

 

c. All equipment, except wiring and conduit, shall be completely accessible 

without the requirement to remove any portion of the building structure or 

other system component, except an appropriately sized access door or 

ceiling tile. 
 

 

d. Enclosure access doors shall be hinged and arranged to allow full swing 

open and complete access to all enclosure components and wiring. 

 

e. Furnish all fittings, conduit associated with panel-to-panel and panel-to-

trough/cable tray connections, trough, wireways, boxes, hangers, wiring 

devices, enclosures, signage, fasteners, connections, control panels, relays, 

cable trays, and miscellaneous accessories necessary for the complete 

installation of the System. 

 

f. Contract Drawings are schematic for systems equipment as exact roughing 

requirements vary slightly with different manufacturers and job conditions.  

The Contract Drawings represent a schematic depiction of the CCTV 

System conduit, cable tray, and wire network layout for the system 

equipment specified.  Final conduit, cable tray, and wire quantity, size and 

arrangement, as well as final routing and placement shall be based on 

system equipment, manufacturer’s engineering requirements, field 

coordination with other trade work, and existing site conditions. 

 

g. Carefully coordinate the work of this section with all affected trades. 

 

h. Coordinate all cable, conduit and device identifiers with the Engineer. 

Ensure uniformity and interrelation of identifiers.  Avoid identifier 

duplication. 

 

4. Perform all setting, adjustment, and programming required for a complete and 

operational CCTV system to include Head End, as approved and as directed by 

the Engineer. Submit setting, adjustment, and programming information for 

approval.  

 

5. Furnish and install all required hardware and brackets to install the equipment as 

specified and as indicated on the Contract Drawings. Furnish and install all 
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required rack mounting kits to install the equipment as specified and as indicated 

on the Contract Drawings.  

 

6. For systems with camera switching, camera switching shall be smooth and 

without “roll”. 

 

7. Fasteners used for any of the following purposes shall be tamper resistant:  

 

a. camera housing screws  

 

b. junction box screws for CCTV or security system applications.  

 

c. screws in electronic equipment housings  

 

8. Install cable, conduit and raceways in such a manner as to minimize visual impact.  

  

9. Rack-mount the video recording system and related equipment in the 

Communications Room equipment cabinet. Design mounting methods for any 

equipment that is not normally rack-mounted.  

 

10. Make electrical connections as required from the equipment to circuit breaker 

panels.  

 

11. At each camera-mounted threaded pipe joint, install a stainless steel taper pin to 

prevent rotation due to vibration and vandalism.  

 

B. A binder with a set of as-built drawings and pictures in a legible 11” x17” laminated 

print outs shall be placed at the head-end rack locations for quick reference to identify 

all cameras and camera locations connected to the System. 

 

VMS Manufacturer’s Service Technician  

 

A. Testing, checking, system startup, and configuration shall be performed under the 

technical direction of the manufacturer’s service engineer.  The Contractor, in 

conjunction with the manufacturer, shall provide, at no additional cost to the 

Department, start-up service package including travel.   

 

Programming and System Configuration 

 

A. Perform all programming services required to provide a complete and fully 

functional system.  This shall include all high-level database programming which 

may be required due to any project specific operational or special 3rd party system 

interfaces to allow for a fully functional system.  Ensure that the entire Video 

Management System (VMS) and all other interfaces are properly configured and 

programmed to provide complete operation and monitoring as specified herein 

and/or as indicated in the Contract Drawings.  Functions of the System shall 

include, at a minimum: 
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1. Simultaneously record and display live video and display recorded video 

2. Multiple, simultaneous views of different cameras 

3. Event-based recording 

4. Mark events and make available for playback and/or archiving at any time 

5. Link video events to intrusion alarms and access control exception events in 

the System database 

6. Unlimited users accessing any video feed from any camera 

7. Multiple users access to recorded video on the network. 

8. User defined profiles for tailored granular access to configuration and 

operation 

9. The ability to enhance a frame of video with embedded features or off-the-

shelf software while providing security for the original video image to 

preserve integrity 

10. Configure video bit-rate per camera 

11. Pre and post roll in seconds 

12. Active event-based archiving 

13. Motion detection alarms 

14. Set continuous recording mode 

15. Video camera groups and tours 

16. Still image capture 

17. Still image save 

18. Export video clip to file 

19. Blind camera alarm 

20. Resizable video window 

21. Video loss detection 

22. Save and export recorded video to a file 

23. Modifications to or additions of user access rights 

 

B. Contractor shall coordinate all software versions, patches, etc. with the existing 

system. 

   

1. Furnish and install any major version updates, service packs, update rollups, 

etc. available from the manufacturer. 

 

2. Notify the Engineer of any patches, firmware updates, and/or software updates 

required for proper operation and security of the System including operating 

system or any third party software.  

 

3. All updates shall be approved by the Engineer prior to installation on any of 

the hardware connected to the System.  Submit all requests to the Engineer for 

approval by Metro-North. 

 

4. Upon approval by Metro-North and the Engineer, approved updates shall be 

installed by the Contractor on both the existing system and new equipment 

furnished under this Contract.  The Contractor shall be responsible to ensure 

software versions, patches, etc. for all items furnished and installed under this 
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Contract are fully coordinated with the existing system.   

 

C. All existing functionality shall remain operational throughout the Contract.  

Contractor shall document and verify existing operations and functions prior to 

making any System modifications.  Verify all functionality remains after 

modifications are made.  New equipment shall be integrated to the existing 

System and operate as a single system.  

 

D. Submit a System Configuration Plan for approval prior to modifying the existing 

System.  System Configuration Plan shall include, at a minimum: 

 

1. All programming modifications to be made to the existing VMS. 

 

2. Configuration settings for each device and System interfaces. 

 

3. System backup and disaster recovery procedures. 

 

4. Programming and verification procedures. 

 

E. Request programming information relating to alarm events, response instructions, 

user rights, and any/all special programming information in writing to the 

Engineer.  Allow a minimum of four weeks for a response.  As part of the request, 

provide descriptive information of what is to be reported by the System for each 

device, and identify all required questions which require a response in order to 

complete the System’s programming.  Contractor shall submit final programming 

information for approval. 

 

F.       System Backup 

 

1. Prior to starting System modifications, create a backup of the existing 

System configurations.  This backup shall be maintained for the duration 

of the Contract. 

2. After initial backup, furnish updated backups of any changes to the 

programming, configuration, or database of the System performed. 

3. All backups made to the live System shall be done only with permission of 

the Engineer and under technical direction of the manufacturer’s service 

technician. 

4. The initial and latest back-up media shall be available at the head-end 

locations for immediate recovery and restoration of the System in the 

event of a System failure. 

5. Develop and implement a programming and backup media tracking and 

management system to ensure that both the Contractor and Railroad have 

the latest system back up media and to ensure that in the event of a System 

failure, the latest backups are used for recovery.  This management and 

tracking system shall include having an off-site copy of the latest backup 

media and secure storage of all copies of physical backup media to ensure 

that only authorized Railroad and Contractor personnel have access to the 
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backup media. 

6. Prepare Disaster Recovery Procedures which provide compete and step-

by-step instructions for restoring the System to its normal operational state 

with minimal loss of System operational capability or availability, in the 

event of System failure or in the event that any subsequent modifications 

to the System by the Contractor after completion Operational Acceptance 

Test due to the Work of successive installation and testing phases, result in 

System errors or faults. 

7. All backup media shall be furnished by the Contractor. 

 

G. Recording and viewing rates shall be separately configured.  The System shall 

enable multicast video at a maximum of 720p (1280x720), 30 FPS for real time 

viewing, or any of a series of selectable combinations, and separate unicast video 

streams simultaneously for recording at similarly variable recording rates, the 

maximum of which shall be 720p (1280x720). 

 

H. Recording of video shall not be affected by loss of communication with a server.  

Failover recovery shall be activated for loss of any server.  For system equipment 

with dual data network or communications connections, the network shall 

automatically allow for re-routing of data network traffic and communications to 

redundant connection. 

 

I. The System shall be configured to store H.264 compression video at 720p 

(1280x720) for a 30 day period.  The Contractor shall submit calculations for 

storage capacity to the Engineer.  Storage calculations shall be submitted for both 

H.264 and MPEG-4 compression. 

 

J. All application software and firmware shall be a standard off-the-shelf product.  

Any custom application software required to meet the requirements of the 

Specifications and Contract Drawings shall be written in a programming language 

which is in general use and fully sported from multiple sources.  The application 

software shall be modular, commented, documented, and structured to facilitate 

software maintenance by MNR. 

 

K. Request the Engineer to schedule a meeting with the user department. At the 

meeting, inform the user department of available system programming options 

and obtain their input. Program the system to meet their needs. 

 

1. Develop monitor viewing sequences appropriate for the operations of the 

facility. Considerations shall include variations for day/night tours, 

weekends/holidays, alarm activation for each device, monitoring of 

intruders, and peak hours of operations in the facility.  

 

L. Configure the VMS with graphical maps of the facilities on all System 

workstations and servers that identify the location of all cameras connected to the 

System.  Graphical maps shall become property of MNR.  If a separate program is 

used to create the graphical representation, source file shall become property of 
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MNR.  Submit original file and a licensed copy of the software used to create the 

file to MNR.  Maps shall be configured with GPS coordinates of each device.  The 

Contractor shall be responsible to obtain GPS coordinates by field survey. 

 

M. Program the CCTV workstations to provide calendar-based announcements that 

regularly scheduled maintenance is required. The maintenance schedule for each 

device, for which maintenance is recommended by the manufacturer, shall be 

programmed. The announcements shall include telephone numbers and names of 

MNR and other service personnel.  

 

 

Training Program: 

 

Refer to “NOTICE TO CONTRACTOR – Training” for system training program 

requirements.  All general system training requirements shall be included in the “Video 

Management System” Bid Item, except as specifically noted otherwise. 

 

 

Testing: 

 

Refer to “NOTICE TO CONTRACTOR – Acceptance Testing” for overall testing 

requirements and additional information. 

 

 

 

Method of Measurement: 

 

The Video Management System shall be measured for payment by the number of “Each” 

complete system installed, tested, made fully operational, with all training completed meeting 

all requirements described in this specification. 

 

The Video Management System Software Licenses shall be measured for payment by the 

number of “Each” complete camera license furnished.  Complete camera license includes the 

primary license, fail-over license, and associated maintenance. 

 

The Workstations shall be measured for payment by the number of “Each” complete system 

installed, tested and made fully operational meeting all requirements described in this 

specification. 

 

The CCTV Workstation Software Licenses shall be measured for payment by the number of 

“Each” complete workstation license and associated maintenance furnished. 

 

Basis of Payment: 

 

The work under these items shall be paid for at the contract price per each system installed, 

tested and made fully operational meeting all requirements described in this specification. 
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Pay Item       Pay Unit 
 

Video Management System Software Licenses  Each 

CCTV Workstation Software Licenses   Each 

Video Management System     Each 

Workstation       Each 
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ITEM #1112228A – CCTV CABINET – BASE MOUNTED 

ITEM #1112229A – CCTV CABINET – BASE MOUNTED FOUNDATION 

ITEM #1112245A – CCTV CABINET – PECK BRIDGE 

ITEM #1112246A – CCTV CABINET – CONCRETE PAD 

 

Description: 

 

Under this item, the Contractor shall furnish and install CCTV Cabinets – Base Mounted and 

CCTV Cabinets – PECK Bridge at the locations shown in the plans and as directed by the 

Engineer.  

 

The CCTV Cabinet items shall include a 12” base adapter to be included with the cabinet, and 

each CCTV Cabinet shall require either a concrete foundation under the CCTV Cabinet 

Foundation item or CCTV Cabinet Platform Pad item depending on location.   

 

The Cabinets shall house the CCTV field equipment supplied under this and other Contract 

items, including but not limited to fiber optic patch panels, power supplies, communications 

equipment, and surge suppression equipment. 

 

Materials: 

 

The Cabinets shall be provided complete with all internal components and all mounting 

hardware necessary to provide for the installation of equipment as described in the plans and 

Contract Documents.  Cabinets shall be sized as shown in the plans.  Changes in Cabinet size to 

accommodate equipment proposed by the Contractor shall require approval by the Engineer. 

 

The Contractor shall submit a detailed layout diagram, interconnection diagram, etc. for each 

type of Cabinet layout specified for review by the Engineer.  Only Cabinets with approved 

layouts will be accepted under this Contract item. 

 

Product Data:  Submit Manufacturer’s literature and catalog cuts for all products/materials to the 

Engineer for review and approval. 

 

Base Mounted Cabinet Requirements 

 

The Cabinet shall be constructed of 12 gauge Type 316L stainless steel, with fully welded seams, 

and measure approximately 6’ high, 2’ wide, and 2’ deep. The Cabinet shall accommodate EIA 

19” rack mount equipment by providing mounting rails on each side of the Cabinet and in the 

front and back of the Cabinet.  The Cabinet shall be rated as a NEMA Type 4X or 3RX enclosure 

as indicated on the plans. 

 

All devices shall be hardwired.  Plug-in devices are not acceptable. 
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All components incorporated into the cabinet shall have a minimum operational temperature 

range of -13˚F to 158˚F (-25˚C to 70˚C) unless otherwise noted. 

 

Cabinets and their final configurations shall conform to requirements of the National Electrical 

Code (NFPA 70), National Electrical Safety Code, and all other local codes. 

 

The Cabinet shall have front and rear full size doors, equipped with continuous hinge and heavy- 

duty pad-lockable handles with three-point locking mechanisms sized to fit a standard MNR 

communications padlock. The Cabinet shall have a seamless foam-in-place gasket for water-tight 

and dust-proof seal.  The Cabinet shall include stops on each door, at the top and bottom, with 

stop positions at 90
o
 and 180

o
. 

 

Provisions shall be made in the Cabinet for the installation of all equipment that is provided and 

installed inside the Cabinet under other Contract items. 

 

General Cabinet Requirements 

 

In addition, the following equipment shall be provided in all Cabinet configurations as part of 

these Contract items: 

 

a) One main circuit breaker 

b) Duplex ground fault current interrupter convenience outlet, outdoor rated and weather 

resistant 

c) Surge protection for power lines and signal wires 

d) One anodized aluminum drawer that shall slide into and out of the Cabinet to house 

cabinet and equipment documentation or data pocket on door.  Documentation shall be 

provided in a weather-protective sleeve/envelope or shall be laminated. 

e) Cabinet Finish - The cabinet exterior shall be smooth #4 brush finish.  

f) Heating and ventilation – For cabinets with equipment that is not rated for temperatures 

below -10˚F or above 157˚F, heating and ventilation shall be provided for the cabinet.   

1. An appropriately sized cabinet heater shall be provided inside the Cabinet, 

coordinated with the operating temperatures of the equipment installed.  An 

adjustable thermostat shall be provided to turn the heater on and off.  Thermostat 

setting shall be coordinated with equipment requirements.  Provide final calculation 

based on actual Contractor-submitted and approved equipment.  Calculation shall be 

based on a maximum -10˚F outdoor temperature without direct sunlight.   

2. Fan/filter unit(s) shall be provided to cool and vent the cabinet.  Fan/filter shall 

maintain the cabinet temperature below the maximum normal operating temperature 

of the equipment inside the cabinet.  Fan/filter shall be Type 12/IP54 type.  Fan/filter 

shall be provided with an adjustable thermostat to control on/off operation.  Fan/filter 

shall provide a minimum 162 CFM of free airflow.  Install fan/filter behind NEMA 

3R rated opening/louver.  NEMA 3R exhaust louvers/grilles shall also be provided.  
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Complete fan/filter and exhaust louver/grille combination shall provide a minimum 

airflow of 149 CFM.  Provide final calculation based on actual Contractor-submitted 

and approved equipment.  Calculation shall be based on a minimum 106˚F outdoor 

temperature under direct sunlight.   

g) Light - Two LED light fixtures with standard size lamps shall be provided at the front and 

back of each cabinet. The lights shall be configured to turn on upon door opening. 

h) Each CCTV Cabinet shall include a 12” cabinet base adapter to raise the cabinet 12” off 

the mounting surface.  The adapter shall be constructed of the same material, finish and 

methods as the cabinet and shall be from the same manufacturer when available.  The 

cabinet base adapted shall be submitted for approval by the Engineer and included in the 

shop drawing submittal with the CCTV Cabinet. 

i) Tamper switch – Tamper switches shall be installed such that each door is monitored for 

door status.  Tamper switches shall be wired to the alarm inputs of the Cisco switch 

installed in the cabinet and configured to report through the Network Monitoring System.  

Switches shall be wired in a normally closed configuration where the circuit opens when 

the door opens. 

j) Protective Vent – For cabinets without a fan and heater, furnish a protective vent to 

equalize pressure within the sealed cabinet and reduce condensation within the enclosure 

to protect the electronic equipment.  Vent shall meet the following requirements: 

1. IP66, IP67, IP68, and IP69k rated 

2. Operating temperature of -40˚C to 125˚C per IEC 60068-2-1, 60068-2-2, 

and 60068-2-14. 

3. Humidity testing at 85˚C at 85% RH for 1000 hours per IEC 600-2-78. 

4. Salt resistance per IEC 60068-2-11 and 60068-2-52. 

5. Corrosive gas testing per GR-3108-CORE 

6. Fungus resistance per ASTM G-21 

7. UL 94-V0 f1 flammability and UV resistance 

8. Hail impact resistance per IEC 62108 10.9 

9. Humidity freeze withstand per IEC 62108 10.8 

10. Shall be Gore Polyvent XL / M32x1.5 with backing nut or approved equal 

 

Electrical Requirements 

 

Wiring 

 

All cabinet wiring, where connected to terminal strips, relays, switches, radio interference 

suppressor, etc., shall be identified by the use of insulated pre-printed sleeving slipped over the 

wire before attachment of the lug or the completion of the connection.  The wire markers shall 
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carry the legend in plain words with sufficient details so that a translating sheet will not be 

required. 

 

All wires shall be cut to the proper length before assembly.  No wires shall be doubled back to 

take up slack.  Wires shall be neatly laced into cables with nylon lacing and/or Velcro ties.  

Cables shall be secured with nylon cable clamps.  Furnish and install a complete cable 

management system to control cable bend radius, provide strain relief, and provide a neat and 

workmanlike appearance. 

 

All electrical connections in the cabinet, including relays, terminal strips, etc., shall have 

sufficient clearance between each terminal and the cabinet to provide an adequate distance to 

prevent a leakage path or physical contact under stress.  Where these distances cannot be 

maintained, barriers must be provided.  All equipment grounds shall run directly and 

independently to the ground bus.  The interconnect cabling shall be routed such that when the 

doors are closed, they do not press against the cables or force the cables against the various 

components inside the cabinets. 

 

All wiring containing AC line voltage shall be routed and bundled separately and/or shielded 

from all low voltage circuits.  Clearances required by NFPA 70 (National Electrical Code) shall 

be maintained at all times. 

 

All conductors and live terminals or parts which could be hazardous to maintenance personnel 

shall be covered with suitable insulating materials. 

 

All wiring containing AC line voltage shall be a minimum size of #12 AWG and conform to 

XHHW-2 in accordance with other contract provisions.  All other electrical conductors used in 

the cabinet wiring shall be #22 AWG or larger with a minimum of 19 strands.  Conductors shall 

conform to Mil Spec #MIL-W-16878D, type B or D.  All conductor specifications shall be 

coordinated with the equipment requirements.  Cat 5e cabling shall conform to the requirements 

of other sections.  Cabling that does not extend outside the cabinet, and all cabinet grounding 

cabling, shall be considered part of this Item and will not be paid separately. 

 

The AC return and equipment ground wiring shall be electrically isolated from each other and 

the energized AC wiring by an insulation resistance of at least 10 Megaohms when measured at 

250 VAC.  Return and equipment grounding wiring shall be color coded white and green 

respectively. 

 

GFI Duplex Outlet 

 

In addition to any outlets required for equipment service, all cabinets shall be furnished with a 

125VAC convenience outlet with integral ground fault current interrupt (GFCI), protected by a 

circuit breaker.  The receptacle shall be a NEMA Type 5-15R outdoor, weather-resistant duplex 

receptacle located so that no electrical hazard shall exist when used by service personnel.  

 

Circuit Breaker(s) 
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The cabinet circuit breakers shall be approved and listed by Underwriter's Laboratories (UL 

489).  Supplemental breakers (UL 1077) are not acceptable.  The operating mechanisms shall be 

enclosed, trip free from operating handle on overload, and trip indicating.  Breakers shall have a 

minimum interrupt capacity of 10,000 amperes and be thermal-magnetic type. 

 

Properly rated equipment circuit breaker(s) shall be provided for the equipment complement 

shown on the plans.  Breaker sizes shown on plans are representative only and may vary based 

on equipment submitted and approved.  Contractor shall coordinate all breaker sizes and curve 

characteristics with selected equipment and manufacturer recommendations. 

 

Radio Interference Suppressor 

 

All cabinets shall be equipped with a radio interference suppressor installed at the circuit 

breaker. The suppressor shall provide a minimum attenuation of 50 dB over a frequency range of 

200 kHz to 75 MHz.  The suppressor shall be hermetically sealed in a substantial metal case 

filled with a suitable insulation compound. 

 

The suppressor terminals shall be nickel plated, brass studs of sufficient external length to 

provide space for connection of two appropriately sized conductors and shall be so mounted that 

the terminals cannot be turned in the case.  The suppressors shall be designed for operation at 

125 VAC, 60 Hz at the proper current rating as determined by the Contractor per the equipment 

complement as indicated on the plans.  The suppressors shall meet applicable EIA specifications 

and shall be approved by UL. 

 

Power Cable Input and Junction Terminals 

 

Power distribution blocks suitable for use as a power feed and junction points shall be furnished 

and installed for two and three wire circuits as indicated on the plans.  The line side of each 

circuit shall be capable of handling the number of wires required.  Terminal blocks shall be sized 

to accommodate each wire required without a reducing splice.  Splices shall only be performed 

where approved by the Engineer.  Any splices performed in the cabinet shall be done via 

terminal blocks. 

 

Terminal Blocks 

 

Terminal blocks shall be accessible to the extent that it shall not be necessary to remove any 

electronic equipment from the cabinet to make an inspection or connection.  Terminal blocks 

shall be two position multiple pole barrier type.  Shorting bars shall be provided in each of the 

positions provided along with an integral marking strip.  Terminal blocks shall be so arranged 

that they shall not upset the entrance, routing, and connection of incoming field conductors.  All 

terminals shall be suitably identified by legends permanently affixed and attached to the terminal 

blocks.  No electrically alive parts shall extend beyond the protection afforded by the barriers.  

Doubling up conductors on one terminal should be avoided and only performed where the 

terminals are listed for such purpose and approved by the Engineer.  Use bridging clips or 
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additional terminals as necessary. 

 

AC terminal blocks shall be Underwriter's Laboratory approved for 600 Volts AC minimum and 

shall be suitable for outdoor use.  Terminals used for field connections shall secure conductors 

by means of a #10-32 nickel or cadmium plated brass binder head screw.  Terminals used for 

interwiring connections, but not for field connections, shall secure conductors by means of a 

#6-32 nickel or cadmium plated brass binder head screw. 

 

As a minimum, all connections to and from the electronic equipment shall terminate to an inter-

wiring type block unless otherwise directed by the Engineer.  These blocks will act as 

intermediate connection points for all electronic equipment inputs and outputs. 

 

All return and equipment grounding wiring shall terminate to the ground bus installed in the 

cabinet. 

 

Warning Labels 

 

Contractor shall include warning labels required by applicable NFPA, ANSI, and UL standards.  

Warning labels shall comply with ANSI Z525.4 – Standard for Product Safety Signs and Labels.  

All panels with multiple power sources shall contain the warning “WARNING: Multiple power 

sources.  Disconnect all sources prior to maintenance” or similar.  Submit all label wording and 

layouts for approval prior to fabrication. 

 

Cabinet Grounding 

 

A solid copper ground bus bar shall be permanently affixed to the inside surface of a cabinet 

wall. The point of contact between the ground bus and cabinet wall shall have less than 1 ohm 

resistance.  The copper ground bus bar shall have a minimum of 20 connector points, each 

capable of securing at least one #10 conductor.  The ground bar shall also accommodate one #4 

conductor for the main grounding connection.  AC return and equipment ground wiring shall 

return to the ground bus bar.  Cabinet shall have a grounding stud on the body and bonding 

provision on the door.  Door shall be bonded to the body. 

 

All cabinets shall be grounded in accordance with other sections of these Specifications.  Work 

of this item shall include all materials required to properly ground the cabinets to the station 

ground grid at stations; or structural steel at PECK Bridge.   

 

Power Line Surge Protector 

 

A power line surge protector shall be installed in each cabinet between the load side of the input 

power circuit breaker and ground.  The surge protector shall not dissipate any energy and shall 

not provide any series impedance during standby operation.  The units shall return to non-

shunting mode after the passage of any surge and shall not allow the shunting of AC power. 

 

The surge protector shall have the following minimum characteristics: 
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Working Voltage: 120VAC Single Phase 

Protection Mode: Common Mode (L/G and N/G) and Differential Mode (L/N) 

Nominal UL Discharge Current (In, 8/20µs): 20kA 

Maximum Discharge Current (Imax, 8/20µs withstand): 165kA 

Maximum Discharge Current (Iimp, 10/350µs withstand): 50kA total 

Short Circuit Current Rating: 100kA 

UL 1449, Type 1/Type 2 Device 

Fault Indicator Window 

Operating Temperature: -40˚C to 80˚C 

 

Base Mounted Cabinet Foundation and Concrete Pad Requirements  

 

All materials labor and incidentals to install the Cabinets shall be included in these items, 

including foundations, surface preparation, excavation, drilling, channels, hardware and other 

items required for a complete installation. 

 

All materials and construction methods shall conform to the applicable sections of the Standard 

Specifications Section 10.02 Light Standard and Traffic Control Foundations and Section 10.17 

service Entrance and Cabinet. 

 

 

Construction Methods: 

 

The Plans indicate the extent and the general location and arrangement of the work.  The 

Contractor shall study the plans and details so that the work will be properly located and readily 

accessible.  If conflicts occur necessitating departures from the plans, the Contractor shall submit 

details of departures and reasons therefore shall be submitted as soon as practicable for written 

approval of the Engineer.  Contractor shall ensure any rerouting required does not adversely 

affect the system. 

 

Substitutions of products and materials of other Sections may affect cabinet size, layout, and 

equipment required in the cabinets.  Contractor shall ensure all substitutions are coordinated with 

the design and the installation conforms to all Contract requirements and local codes. 

 

Make field inspections necessary in order to prepare accurate shop drawings in accordance with 

existing conditions. Submit shop drawings coordinated with existing conditions and all other 

work for approval prior to performing any installation.  Include plans, elevations, sections, 

details, and attachments as needed.  Drawings should indicate site specific installation details 

including showing the exact equipment locations, mounting details, conduit runs, conduit entry, 

riser diagrams, wiring diagrams, and other details necessary for complete review.  No cabinet 

shall be installed without an approved layout, wiring diagrams, and other associated shop 

drawings. 

 

Mounting and other modifications shall not affect the NEMA 4X or 3RX rating of the enclosure. 
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Base Mounted Cabinets installed on station platforms and PECK Bridge shall require a concrete 

pad as indicated on the plans.  All other Base Mounted Cabinets shall be installed on concrete 

foundations.  All mounting hardware shall be stainless steel and all installation methods shall 

conform to the requirement set forth in Connecticut DOT Standard Publication 816. 

 

All materials labor and incidentals to install the Cabinets shall be included in these items, 

including foundations, excavation, drilling, grounding, surface preparation, channels, hardware 

and other items required for a complete installation. 

 

Documentation 

 

Each field cabinet shall be supplied with three (3) copies of the Final Cabinet Wiring Diagram.  

One (1) copy shall be placed in a clear plastic envelope and left in the cabinet.  Two (2) copies 

shall be delivered to the Engineer.  

 

Assembly 

 

CCTV Cabinets shall be assembled in a controlled environment and factory tested before being 

delivered to the work site and installed.  Refer to “NOTICE TO CONTRACTOR - Acceptance 

Testing” for additional information. 

 

Testing: 
 

Refer to “NOTICE TO CONTRACTOR – Acceptance Testing” for overall testing requirements 

and additional information.  Testing shall include all components and wires installed in the 

cabinet and also the installation of the cabinet itself comply with contract specification and 

approved drawings.   

 

Method of Measurement: 

 

The work will be measured for payment by the actual number of each complete furnished, 

installed, inspected, and tested. 

 

Basis of Payment: 

 

The work under this item shall be paid for at the contract unit price per each unit furnished and 

installed, which price shall include all material, tools, equipment, labor, and work incidental 

thereto.  

 

 

 Pay Item      Pay Unit 
 

 CCTV Cabinet – Base Mounted   Each 

 CCTV Cabinet – PECK Bridge   Each 
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CCTV Cabinet – Base Mounted Foundation  Each 

CCTV Cabinet – Concrete Pad   Each 
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ITEM #1112237A – REMOTE CCTV CABINET 

ITEM #1112247A – REMOTE SWITCH CABINET BASE 

 
Descriptions: 

 

Under this item, the Contractor shall furnish and install Remote CCTV Cabinets (Cabinets) at the 

locations shown in the plans and as directed by the Engineer.  The cabinets are also referred to as 

“Remote Switch Cabinets.”  

 

The Cabinets shall house the CCTV field equipment supplied under this and other Contract 

items, including but not limited to remote CCTV switches, a duplex receptacle, light, surge 

suppression equipment and other equipment as shown in the Plans. 

 

The Remote CCTV Cabinets shall not have internal components requiring ventilation and shall 

be rated NEMA Type 4X. 

 

 

Materials: 

 

The Cabinets shall be provided complete with all internal components and all mounting hardware 

necessary to provide for the installation of equipment as described in the plans and Contract 

Documents.  Cabinets shall be sized as shown in the plans.  Changes in Cabinet size to 

accommodate equipment proposed by the Contractor shall require approval by the Engineer. 

 

Product Data:  Submit Manufacturer’s literature and catalog cuts for all products/materials to the 

Engineer for review and approval. 

 

The Contractor shall submit a detailed layout diagram for each type of Cabinet layout specified 

for review by the Engineer.  Only Cabinets with approved layouts will be accepted under this 

Contract item.   

 

Remote CCTV Cabinet Requirements 

 

The Cabinet shall be constructed of 14 gauge Type 316L stainless steel, with fully welded seams, 

and measure approximately 24” wide x 24” tall x 10” deep.  The cabinet shall be rated as a 

NEMA Type 4X enclosure.  The Contractor shall coordinate final size of enclosure with all 

equipment to be installed and their required clearance.   

 

All devices shall be hardwired.  Plug-in devices are not acceptable. 

 

All components incorporated into the cabinet shall have a minimum operational temperature 

range of -13˚F to 158˚F (-25˚C to 70˚C) unless otherwise noted. 

 

The Cabinet shall have a continuously hinged full size door on the front, equipped with a heavy- 
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duty pad-lockable handle with three-point locking mechanisms sized to fit a standard MNR 

communications padlock. 

 

Provisions shall be made in the Cabinet for the installation of all equipment that is provided and 

installed inside the Cabinet under other Contract items. 

 

In addition the following equipment shall be provided in all Cabinet configurations as part of this 

Contract item: 

 

a) One main circuit breaker 

b) One duplex receptacle (GFCI). 

c) Surge protection for power lines  

d) LED light that turns on when the door is opened. 

e) Cabinet Finish - The cabinet exterior shall be smooth #4 brush finish.  

f) Circuit breakers properly sized for the equipment to be installed in the cabinet. 

g) Drawing pocket on door.  Documentation shall be provided in a weather-

protective sleeve/envelope or shall be laminated. 

h) Tamper switch – A tamper switch shall be installed such that each door is 

monitored for door status.  Tamper switches shall be wired to the alarm inputs of 

the Cisco switch installed in the cabinet and configured to report through the 

Network Monitoring System.  Switches shall be wired in a normally closed 

configuration where the circuit opens when the door opens. 

i) Protective Vent – Furnish a protective vent to equalize pressure within the sealed 

cabinet and reduce condensation within the enclosure to protect the electronic 

equipment.  Vent shall meet the following requirements: 

1. IP66, IP67, IP68, and IP69k rated 

2. Operating temperature of -40˚C to 125˚C per IEC 60068-2-1, 60068-2-2, 

and 60068-2-14. 

3. Humidity testing at 85˚C at 85% RH for 1000 hours per IEC 600-2-78. 

4. Salt resistance per IEC 60068-2-11 and 60068-2-52. 

5. Corrosive gas testing per GR-3108-CORE 

6. Fungus resistance per ASTM G-21 

7. UL 94-V0 f1 flammability and UV resistance 

8. Hail impact resistance per IEC 62108 10.9 

9. Humidity freeze withstand per IEC 62108 10.8 

10. Shall be Gore Polyvent XL / M32x1.5 with backing nut or approved equal 

Cabinets and their final configurations shall conform to requirements of the National Electrical 
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Code (NFPA 70), National Electrical Safety Code, and all other local codes. 

 

Electrical Requirements 

 

Wiring 

 

All cabinet wiring, where connected to terminal strips, relays, switches, radio interference 

suppressor, etc., shall be identified by the use of insulated pre-printed sleeving slipped over the 

wire before attachment of the lug or the completion of the connection.  The wire markers shall 

carry the legend in plain words with sufficient details so that a translating sheet will not be 

required. 

 

All wires shall be cut to the proper length before assembly.  No wires shall be doubled back to 

take up slack.  Wires shall be neatly laced into cables with nylon lacing and/or Velcro ties.  

Cables shall be secured with nylon cable clamps.  Furnish and install a complete cable 

management system to control cable bend radius, provide strain relief, and provide a neat and 

workmanlike appearance.   

 

All electrical connections in the cabinet, including relays, terminal strips, etc., shall have 

sufficient clearance between each terminal and the cabinet to provide an adequate distance to 

prevent a leakage path or physical contact under stress.  Where these distances cannot be 

maintained, barriers must be provided.  All equipment grounds shall run directly and 

independently to the ground bus.  The interconnect cabling shall be routed such that when the 

doors are closed, they do not press against the cables or force the cables against the various 

components inside the cabinets. 

 

All wiring containing AC line voltage shall be routed and bundled separately and/or shielded 

from all low voltage circuits. Clearances required by NFPA 70 (National Electrical Code) shall 

be maintained at all times. 

 

All conductors and live terminals or parts which could be hazardous to maintenance personnel 

shall be covered with suitable insulating materials. 

 

All wiring containing AC line voltage shall be a minimum size of #12 AWG and conform to 

XHHW-2 in accordance with other contract provisions.  All other electrical conductors used in 

the cabinet wiring shall be #22 AWG or larger with a minimum of 19 strands.  Conductors shall 

conform to Mil Spec #MIL-W-16878D, type B or D.  All conductor specifications shall be 

coordinated with the equipment requirements.  Cat 5e cabling shall conform to the requirements 

of other sections.  Cabling that does not extend outside the cabinet, and all cabinet grounding 

cabling, shall be considered part of this Item and will not be paid separately. 

 

The AC return and equipment ground wiring shall be electrically isolated from each other and the 

energized AC wiring by an insulation resistance of at least 10 Megaohms when measured at 250 

VAC.  Return and equipment grounding wiring shall be color coded white and green 
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respectively. 

 

GFCI Duplex Outlet 

 

In addition to any outlets required for equipment service, all cabinets shall be furnished with a 

125VAC convenience outlet with integral ground fault current interrupt (GFCI), protected by a 

circuit breaker.  The receptacle shall be a NEMA Type 5-15R outdoor, weather-resistant duplex 

receptacle located so that no electrical hazard shall exist when used by service personnel.  

 

Circuit Breaker(s) 

 

The cabinet circuit breakers shall be approved and listed by Underwriter's Laboratories (UL 489). 

 Supplemental breakers (UL 1077) are not acceptable.  The operating mechanisms shall be 

enclosed, trip free from operating handle on overload, and trip indicating.  Breakers shall have a 

minimum interrupt capacity of 10,000 amperes and be thermal-magnetic type. 

 

Properly rated equipment circuit breaker(s) shall be provided for the equipment complement 

shown on the plans.  Breaker sizes shown on plans are representative only and may vary based on 

equipment submitted and approved.  Contractor shall coordinate all breaker sizes and curve 

characteristics with selected equipment and manufacturer recommendations. 

 

Radio Interference Suppressor 

 

All cabinets shall be equipped with a radio interference suppressor installed at the circuit breaker. 

The suppressor shall provide a minimum attenuation of 50 dB over a frequency range of 200 kHz 

to 75 MHz.  The suppressor shall be hermetically sealed in a substantial metal case filled with a 

suitable insulation compound. 

 

The suppressor terminals shall be nickel plated, brass studs of sufficient external length to 

provide space for connection of two appropriately sized conductors and shall be so mounted that 

the terminals cannot be turned in the case.  The suppressors shall be designed for operation at 

125 VAC, 60 Hz at the proper current rating as determined by the Contractor per the equipment 

complement as indicated on the plans.  The suppressors shall meet applicable EIA specifications 

and shall be approved by UL. 

 

Power Cable Input and Junction Terminals 

 

Power distribution blocks suitable for use as a power feed and junction points shall be furnished 

and installed for two and three wire circuits as indicated on the plans.  The line side of each 

circuit shall be capable of handling the number of wires required.  Terminal blocks shall be sized 

to accommodate each wire required without a reducing splice.  Splices shall only be performed 

where approved by the Engineer.  Any splices performed in the cabinet shall be done via terminal 

blocks. 
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Terminal Blocks 

 

Terminal blocks shall be accessible to the extent that it shall not be necessary to remove any 

electronic equipment from the cabinet to make an inspection or connection.  Terminal blocks 

shall be two position multiple pole barrier type.  Shorting bars shall be provided in each of the 

positions provided along with an integral marking strip.  Terminal blocks shall be so arranged 

that they shall not upset the entrance, routing, and connection of incoming field conductors.  All 

terminals shall be suitably identified by legends permanently affixed and attached to the terminal 

blocks.  No electrically alive parts shall extend beyond the protection afforded by the barriers.  

Doubling up conductors on one terminal should be avoided and only performed where the 

terminals are listed for such purpose and approved by the Engineer.  Use bridging clips or 

additional terminals as necessary. 

 

AC terminal blocks shall be Underwriter's Laboratory approved for 600 Volts AC minimum and 

shall be suitable for outdoor use.  Terminals used for field connections shall secure conductors by 

means of a #10-32 nickel or cadmium plated brass binder head screw.  Terminals used for 

interwiring connections, but not for field connections, shall secure conductors by means of a 

#6-32 nickel or cadmium plated brass binder head screw. 

 

As a minimum, all connections to and from the electronic equipment shall terminate to an inter-

wiring type block unless otherwise directed by the Engineer.  These blocks will act as 

intermediate connection points for all electronic equipment inputs and outputs. 

 

All return and equipment grounding wiring shall terminate to the ground bus installed in the 

cabinet. 

 

Warning Labels 

 

Contractor shall include warning labels required by applicable NFPA, ANSI, and UL standards.  

Warning labels shall comply with ANSI Z525.4 – Standard for Product Safety Signs and Labels. 

 All panels with multiple power sources shall contain the warning “WARNING: Multiple power 

sources.  Disconnect all sources prior to maintenance” or similar.  Submit all label wording and 

layouts for approval prior to fabrication. 

 

Cabinet Grounding 

 

A solid copper ground bus bar shall be permanently affixed to the inside surface of a cabinet 

wall. The point of contact between the ground bus and cabinet wall shall have less than 1 ohm 

resistance.  The copper ground bus bar shall have a minimum of 20 connector points, each 

capable of securing at least one #10 conductor.  The ground bar shall also accommodate one #4 

conductor for the main grounding connection.  AC return and equipment ground wiring shall 

return to the ground bus bar.  Cabinet shall have a grounding stud on the body and bonding 
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provision on the door.  Door shall be bonded to the body. 

 

All cabinets shall be grounded in accordance with other sections of these Specifications.  Work 

of this item shall include all materials required to properly ground the cabinets to the station 

ground grid at stations; or structural steel at PECK Bridge.   

 

Power Line Surge Protector 

 

A power line surge protector shall be installed in each cabinet between the load side of the input 

power circuit breaker or fuse and ground.  The surge protector shall not dissipate any energy and 

shall not provide any series impedance during standby operation.  The units shall return to non-

shunting mode after the passage of any surge and shall not allow the shunting of AC power. 

 

The surge protector shall have the following characteristics: 

 

Working Voltage: 120VAC Single Phase 

Protection Mode: Common Mode (L/G and N/G) and Differential Mode (L/N) 

Nominal UL Discharge Current (In, 8/20µs): 20kA 

Maximum Discharge Current (Imax, 8/20µs withstand): 165kA 

Maximum Discharge Current (Iimp, 10/350µs withstand): 50kA total 

Short Circuit Current Rating: 100kA 

UL 1449, Type 1/Type 2 Device 

Fault Indicator Window 

Operating Temperature: -40˚C to 80˚C 

 

Remote Switch Cabinet Base Requirements  

 

All materials labor and incidentals to install the Cabinets shall be included in these items, 

including foundations, surface preparation, excavation, drilling, hardware and other items 

required for a complete installation. 

 

Where located on station platforms, remote CCTV cabinets shall have a stainless steel base as 

shown on the Plans, made of the same material with the same finish as the cabinet and by the 

same manufacturer, when available.  The stainless steel base shall be mounted on 6” concrete 

pad. 

 

All materials and construction methods shall conform to the applicable sections of the Standard 

Specifications Section 10.02 Light Standard and Traffic Control Foundations and Section 10.17 

service Entrance and Cabinet. 
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Construction Methods: 

 

The plans indicate the extent and the general location and arrangement of the work.  The 

Contractor shall study the plans and details so that the work will be properly located and readily 

accessible.  If conflicts occur necessitating departures from the plans, the Contractor shall submit 

details of departures and reasons therefore shall be submitted as soon as practicable for written 

approval of the Engineer.  Contractor shall ensure any rerouting required does not adversely 

affect the system. 

 

Substitutions of products and materials of other Sections may affect cabinet size, layout, and 

equipment required in the cabinets.  Contractor shall ensure all substitutions are coordinated with 

the design and the installation conforms to all Contract requirements and local codes. 

 

Make field inspections necessary in order to prepare accurate shop drawings in accordance with 

existing conditions. Submit shop drawings coordinated with existing conditions and all other 

work for approval prior to performing any installation.  Include plans, elevations, sections, 

details, and attachments as needed.  Drawings should indicate site specific installation details 

including showing the exact equipment locations, mounting details, conduit runs, conduit entry, 

riser diagrams, wiring diagrams, and other details necessary for complete review.  No cabinet 

shall be installed without an approved layout, wiring diagrams, and other associated shop 

drawings. 

 

Mounting and other modifications shall not affect the NEMA 4X rating of the enclosure. 

 

The Remote CCTV Cabinets shall be installed at the locations shown in the plans.  Cabinets 

mounted on station platforms require a concrete pad and stainless steel base.  All mounting 

hardware shall be stainless steel and all installation methods shall conform to the requirement set 

forth in Connecticut DOT Standard Specifications Form 816. 

 

All materials labor and incidentals to install the Cabinets shall be included in these items, 

including foundations, excavation, drilling, surface preparation, channels, hardware and other 

items required for a complete installation. 

 

Documentation 

 

Each field cabinet shall be supplied with three (3) copies of the Final Cabinet Wiring Diagram.  

One (1) copy shall be placed in a clear plastic envelope and left in the cabinet.  Two (2) copies 

shall be delivered to the Engineer.  

 

Assembly 

 

Remote CCTV Cabinets shall be assembled in a controlled environment and factory tested before 
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being delivered to the work site and installed.  Refer to “NOTICE TO CONTRACTOR - 

Acceptance Testing” for additional information. 

Testing: 
 

Refer to “NOTICE TO CONTRACTOR – Acceptance Testing” for overall testing requirements 

and additional information.  Testing shall include all components and wires installed in the 

cabinet and also the installation of the cabinet itself comply with contract specification and 

approved drawings.   

 

 

Method of Measurement: 

 

Remote CCTV Cabinet will be measured for payment by the number of “Each” complete 

furnished, installed, inspected, grounded, and tested. 

 

Remote Switch Cabinet Base will be measured for payment by the number of “Each” complete 

furnished, installed, inspected, grounded, and tested. 

 

 

Basis of Payment: 

 

The work under this item shall be paid for at the contract unit price per each “Remote CCTV 

Cabinet” and “Remote Switch Cabinet Base” furnished and installed, which price shall include 

all material, tools, equipment, labor, and work incidental thereto.  

 

 Pay Item      Pay Unit 

 

 Remote CCTV Cabinet    Each 

Remote Switch Cabinet Base    Each 
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