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item #1112286A – 360 DEGREE Camera assembly
ITEM #1112287A – 360  DEGREE VIDEO DETECTION processor
ITEM #1113725A – 23 AWG 4 TWISTED PAIR CATEGORY 6 CABLE


Description:
	Furnish and install a 360 Degree Video Image Detection System (360VIDS) as shown on the plans or as directed by the Engineer. The 360VIDS consists of a 360 Degree Camera Assembly (360CA), 360 Degree Video Detection Processor (360VDP) and 23 AWG 4 Twisted Pair Category 6 Cable. 

Materials:
          All hardware shall be new, corrosion resistant. All equipment shall be current production. 
360 Degree Camera Assembly:
Camera:

· No-aim, no-focus camera
· Downward facing lens and camera shroud
· Single Power Over Ethernet (POE) connection for power and data collection. 
· Color image camera with 360 degree point of view (POV)
· Active picture elements (pixels): 2560 (H) x 1920 (V), minimum.
· Signal to noise ratio : ≥55dB
· Heated camera
· IP addressable 

Camera Enclosure:
· Tamper proof constructed of painted or powder coated aluminum of at least 0.25 inch thickness.
· IP66-rated camera housing.

Camera Mounting Hardware:
· Smartmount bracket.
· Junction box.
· Banded bracket.
· 90 degree vertical riser:
· For mast arms, use vertical riser height specified on the plans
· For span poles with horizontal extension brackets, use shortest vertical riser height physically possible
· For span poles with no horizontal extension brackets (Shaft mounted), use vertical riser height specified on the plans

360 Degree Video Detection Processor:
Functional:

· Connectivity: Local Area Network (LAN), Wide Area Network (WAN), Camera interfaces.
· NEMA TS1/ TS2, ATC, Type 170, and 2070 compatible 
· Four (4) USB 3.0 expansion ports.
· Front panel LED indicators displays calls and light states.  
· Twenty-four (24) optically isolated I/O interface.
· Two (2) camera ports – Up to two (2) 360 Degree Camera Assembly; or one (1) 360 Degree Camera Assembly and four (4) IP video detection camera assembly or thermal detector assembly; or eight (8) IP video detection camera assembly or thermal detector assembly.  
· Phase and detection display.
· Shall include at least a built-in 4g modem (or higher) and be Wi-Fi capable
· Power – 110/220 VAC 50/60 Hz 
· Point and click zone drawing feature
· Omni-directional vehicle tracking 
· Zone level visibility monitoring
· Monitor phases and loops, generates calls to controllers
· Software required to support collection of data
· Environmental : -29F to +165F (-34C to +74C), 0-95% non-condensing
· Fail-safe in the event of loss of video from 360CA or loss of power to 360VDP.
· Shall be able to configure and adjust the detection zone with the cabinet mounted Vehicle Detection Monitor (VDM) or remotely.
· Shall be activated to collect and report traffic data such as turning movements/volume counts, vehicle classification, speed, and red/green occupancy.
· Shall be configured to transmit collected traffic data and alarm events from field devices to remote desktop PC.
· Shall be configured to sync with a cloud network resource to allow for data backup including signal performance metrics data such as the Purdue coordination diagram. 
Application Software:
· Shall be freely available for installation on any number of computers used to manage the 360VIDS.
· Shall be capable of point and click zone drawing
· Shall support the assignment of a detector output(s) to each zone.  These assignments can be modified at any time through the software.
· Shall have the ability to digitally flatten CA image
· Shall have the ability to mask objects that occlude the camera field of view and/or disrupt the camera automatic gain and exposure control.
· Shall store detection zone data non-volatile memory so that after recovery from power interruption, all parameters are returned to latest settings.
· Shall have the ability to import and export program database to notebook PC or remote desktop PC.    The program database shall also be allowed to be transferred via an external storage device.
· Shall be capable of superimposing detection zone on real time video image from selected camera with time stamping capabilities.
· Shall be capable of monitoring real time video and adjusting zones in field or remotely while 360VDP is actuating the traffic controller.  
· Shall provide visual confirmation of detection by highlighting detection zone symbols.
· Shall allow for remote display of site/camera status for all connected sites.
· Shall provide visual indication of the light state for each zone within the graphical user interface.
· Shall be capable of searching the network for other 360VDP.
· Shall be compatible with Windows operating system supported by the Department.
· Shall maintain a historical log of all configurations when site is modified
· Shall feature the ability to digitally pan, tilt, and zoom within the camera assembly’s field of view without movement of the camera. 
· Shall support quad view video monitoring.
· Shall be capable of syncing with a cloud network resource to allow for group site sharing of site program database information and historical traffic data report generation. 
· Shall maintain a database of current and historical traffic data
· Shall allow users to create reports for turning movements/volume counts, vehicle classification, speed, red/green occupancy, and site alerts remotely via the software and online reports/performance measures via the web. 
· Shall display data in a graph, chart, and table format.
· Shall display data in 15, 30, and 60-minute intervals. 
· Shall provide a means by which alerts can be configured to be delivered to different individuals via email
· Report output formats shall include at minimum PDF, rich text format, and Microsoft Excel formats.


Physical:
· Either shelf mounted, stand-alone design or modular card rack design.
· Aluminum card rack frame capable of accepting four (4) 360VDP modules.
· TS1 harness cable.
· Standard Ethernet and USB connectors for video input and video output. 
· Female metal shell connector with latching clamp for NEMA TS 1 detector outputs and inputs.
· LED indications to monitor all detector outputs.
· Side or rear mounted connectors and controls are not allowed on stand-alone units.
· NEMA FR-4 glassepoxy or equivalent circuit boards.

Antenna:
· Shall be mounted externally on top of traffic cabinet
· Shall be “Multiple-Input and Multiple-Output” (MIMO)
· Shall cover the Cellular, WIFI, DSRC, GPS, and Bluetooth networks
· Shall connect to the 360VDP

Ethernet Repeater:
· Utilize Ethernet repeater if CAT6 cable distance is over 300’.

Ethernet Switch:
· Power Over Ethernet (POE) switch
· Ports for up-to four (4) traditional or thermal cameras.
· Powder coated aluminum.
· Dual purpose LED port lights.
· RJ-45 CAT6 connectivity.
· Environmental: -29F to +165F (-34C to +74C).
· NEMA TS2 compliant.
Video Encoder:
· Power Over Ethernet (POE)
· Video: H.264 (MPEG-4 Part 10/AVC) Baseline and Main Profile
· Compression: Motion JPEG
· Resolutions: 176x120 to 720x576, 176x120 to 1536x1152 for quad view.
· Frame rate: 
· H.264: 25/30 (50/60 Hz) fps, 
· 15fps in quad view in full resolution, 
· Motion JPEG: 25/30 (50/60 Hz) fps, 
· 15fps in quad view in full resolution.
· Video Streaming: Multi-stream H.264 and Motion JPEG: One H.264 and one JPEG stream on each channel (8 streams in total) in full frame rate individually configured streams in max. resolution at 25/30 fps; more streams if identical or limited in frame rate/ resolution. Controllable frame rate and bandwidth; VBR/CBR H.264.
· Environmental: -40F to +167F (-40C to +75C), 10-95% non-condensing.
· NEMA TS2 compliant.
 
Ethernet Protection Module:
· Either shelf mounted or stand-alone design.
· Protect 360CA, IP video detection camera assembly, thermal cameras and 360VDP in the event of a surge or lightning.

Environmental:
· Comply with NEMA TS 2, Section 2 requirements for Controller Assembly.
· Pass following NEMA TS 2 tests and applicable test procedures.
· Vibration: Section 3.13.3, Section 3.13.8.
· Shock: Section 3.13.4, Section 3.13.9.
· Transients, Temperature, Voltage and Humidity: Section 3.13.7.
· Power Interruption: Section 3.13.10.

Peripherals:
· Separable Keypad & Joystick or Computer Mouse including all necessary cables for connectivity to 360VDP.
23 AWG 4 Twisted Pair Category 6 Cable:
· Supply the 360CA power and return the video signal to the 360VDP.
· Outdoor Aerial CAT6 cable with UV insulation.
· Rated for 48VDC
· 250MHZ, shielded, gel-filled (flooded core) direct burial grade.
· Shall be equipped with a drain wire.
· Terminate with compatible connector.
· Polyethylene insulation.
· Shall be installed continuous between the 360CA and 360VDP.
· Cable shall be installed according to TIA/EIA-568-B.
· Other type cable may be substituted at the request of the 360VDP manufacturer with the Departmet’s approval.

Documentation: (360VDP and 360CA)
Provide to the Department of Transportation Office of Maintenance three (3) copies of equipment manuals furnished by the manufacturer, which includes the following:
· Installation and operation procedures.
· Performance specifications (functions, electrical, mechanical and environmental) of the unit.
· Schematic diagrams (point to point wiring).
· Pictorial of component layout on circuit board.
· List of replaceable parts including names of vendors for parts not identified by universal part numbers such as JEDEC/RETMA or EIA.
· Troubleshooting, diagnostic and maintenance procedures.
· Testing results of grounding, voltage, and cable length measurements as indicated on the installation best practice verification at the end of this document.

Site Survey:

Perform a site survey with the 360VDP manufacturer representative at all 360VIDS locations prior to installation. The purpose of the survey is to optimize the performance from the 360VIDS equipment when it is installed. Prior to installation,  submit the results of this survey to the Engineer in a report, which lists all 360VIDS locations with any recommended changes to camera locations, mounting adjustments, camera lens adjustments, and desired detection zone locations. 

Warranties and Guarantees: (360VDP and 360CA)

Provide warranties and guarantees to the Department of Transportation Office of Maintenance in accordance with Article 1.06.08 of the Standard Specifications. Warranties for all equipment furnished as part of this Contract are to cover a period of 36 months following successful completion of the entire intersection acceptance test.

Construction Methods:

[bookmark: _GoBack]Install 360VIDS equipment in accordance with the manufacturer instructions.  Detection zones shall be replicated as shown in the plans. The Contractor shall install vehicle-counting zones for each lanes as shown in the plans.  The Contractor shall ensure the vehicle counting zones be as accurate as possible.  The Contractor shall contact the Engineer to confirm detection zone and vehicle counting zone locations.  The Contractor shall refer to the “Installation Best Practices Guide” attached below to this specification and the  Intersection Design Guide located on the Manufacturer’s website  Note that all references to “Cat5e cable” in the attached “Installation Best Practices Guide” shall refer to “23 AWG 4 Twisted Pair Category 6 Cable” as specified above in this specification. In addion, any references to the SMARTMOUNT 7’ extension on the “System overview and Installation Guidance” shall follow the Camera Mounting Harware section of this specification. The location of the 360CA shown on the plan may be revised as a result of the Site Survey. Peripherals are to be furnished and fully installed in an easily accessible position within the controller cabinet.  Leave proper clearance(s) surrounding video monitor to allow for accessible connections and space to utilize surrounding equipment. 

The Contractor shall forward the configuration file in electronic format to the Traffic Signal Lab’s Mr. Don Assard at Donald.Assard@ct.gov or Mr. Mark Zampini at Mark.Zampini@ct.gov, immediately upon completion of configuration of the detection zones.  The Contractor shall address any comments/corrections identified by the Traffic Signal Lab. 

Method of Measurement:

The 360 degree Camera Assembly will be measured for payment as the number of 360 degree cameras furnished, installed operational and accepted.

The 360 degree Video Detection Processor will be measured for payment as the number of units including  all additional work and materials listed in Basis of Payment, furnished, installed, operational and accepted.

23 AWG 4 Twisted Pair Category 6 Cable will be measured for payment as linear feet, furnished, installed and accepted.

Basis of Payment: 

The unit bid price for 360 degree Camera Assembly includes the 360 degree camera, enclosure, vertical riser and hardware  used to attach the 360CA to a support structure, documentation, warrantee, labor, tools and equipment necessary to provide the specified video signal to the 360VDP.


The unit bid price for 360 degree Video Detection Processor includes the manufacturers’ site survey, unlimited number of any necessary 360VIDS configuration software and license, card rack frame, power supply, all miscellaneous hardware such as PC interface cable with connectors, necessary peripherals such as Ethernet repeater, Ethernet switch, video encoder, Ethernet protection module, documentation, warrantee, labor, tools and equipment necessary to make the 360VIDS fully operational.

The unit bid price for 23 AWG 4 Twisted Pair Category 6 Cable includes all connectors, labor, tools and equipment necessary to install the cable between the 360CA and the 360VDP.

Pay Item						Pay Unit
360 Degree Camera Assembly			Ea.
360 Degree Video Detection Processor		Ea.
23 AWG 4 Twwisted Pair Category 6 Cable		LF  
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SYSTEM CONNECTIONS

Ethernet Protection Module

+ Test Bell Camera (while still in foam packaging).
+ Make sure unit is grounded correctly.

* Make sure Bell Camera is level and in front of stop bar.
+ Check TS1 Wiring Harness Insert - TS1 connection.

+ Check *Tool List" in installation guide.
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SYSTEM OVERVIEW

SMARTMOUNT Body
<«——Bell Camera
3' Elbow —>
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INSTALLATION GUIDE

TOOLS AND ITEMS NEEDED

716" Wrench  + Flat-head scrowciiver
372" Wirenen <172 Do

4" renen - 572" Al wranch nchced)

378" Wirenen + Mountng bracket

33 Wench - CATSe testoane

Si7mmWench - 24AWG Shiaded CATSs cable

« Uity knde < R4S Crmpar

« Piis scrowdrver  + Lapiop (with GRIDSWAT Clent nstaled)

+DLG D200
Tester

+ X0 Grmp frame.
« Ground wire clamp fncluded)
« S fash anve

« Cae tester

*Hand level

BEFORE INSTALLATION

Helpftp:On your lapiop,vety that he GRIDSMART it update 1 e latest software version. Downioad he st up-

date rom GRIDSMART o com.

Install M ontocabiost DIN r o opposte sde from
power disrbusion Cu song usber rommet K- Comnect
BOANG oround wre 38 close o graund 100 5 possine
using ground wee clamp.

Mourt Antenna 10 op o cainet using 172" il b
Connect CELL Antenna a1 famale connectoron bk of
Procasane.

Connect rocessort power source and powe on(iaus
gt s areen n 2.3 mutes). DONOT USE AGFEITYPE
OUTLET.Connec lapop 1o “LAPTOP" port on Processor

Wi CATea cale

Launch GRIDSMART Cet o lptop. Select actoey dfaut
She caa Seect e vy “Ske o verson

NOTE:The el Camera has ot yet been connected, 50
{hers wi a no Camera image.
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BEFORE INSTALLATION (continued)

INSTALLATION

Wi 8 Camers i fosm packagg
conmect Camecs e 1 Jancton Box.
upper connaction Convectone e of
AT 0 Snion o aver
Comecton and g endtothe
P Hods LNE" por Comnect sre
endofsuppied CATSe cabl 0PI
Hodule "EQUIP port nd emaning
enito rocesor very B Camera
mage. Camers st g s geen

Ao succass aqpment s,
(Sacommactcaies i Jncton Box.
P, Procsacr nd o Leave
cate comectea s B8l Camea.

Helptl et procecng. e 24 AN s e, s, sl raceCATSe cal o i cabnet o e Bl Camera mouning s
i Apply an oz 0.3 chow and intomaland extamal

veads of SVARTMOUNT boay. instll SARTMOUNT
Doy 1 upper £nd of 3 S HamingCociouse 0 ecure.

NOTE: SUARTMOUNT by opening must be facng down
In it poson. Tightencantr et s

Take 7' extension pole,
3' elbow/SMARTMOUNT
body/Bell Camera assembly
in bucket above the road.

Install 7' extension pole to
‘mounting bracket (follow
mounting bracket instructions).

Inser 3 sloow connecor it 7 extansion usiog pole
‘Connacio Tigen screws with Alen wrench 10 secute.





image6.jpg
INSTALLATION (contved

e

Fesa Bl Camers cab trough
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SARTMOUNT bocy it .
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4

Connect B Camerscabe from 7 extension to uncton
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107" exenson poe o secure uncion Box Tghen wi
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INSTALLATION (conted)

i VeRYIMpORTANT
Using  ape messur, messurs hign of Bl s
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o0 vy rom s of conseaures, evel 0 Bl
| (Camera ad tghtan th centr set screw:

GROUNDING AND FINAL INSTALLATION

Drain ¥
“
(rimp an R4S onto remaning and of ik cable and verly Connect fd cate 0 EPM “LINE" pot. Connectcran wie
W catle tster Comp 8 o 6l 0 16 CATSS cable 1ng el 0.8 EPM grounc 1o linats gna nose
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QUALITY BEST PRACTICES

@ cRBINET GROUNDING

A proper cabinet ground helps mitigate interference from lecrical noise at the
intersection
+ The U.S. National Electrical Code (NEC) recommends a maximum of 25 ohms
for touch safety and telecommunications; PLG industry standards require a
maximum of 5.0 ohms for logic reference purposes.
+ Use a clamp-on ground meter to verfy the cabinet ground.

+ GRIDSMART requires the Diligent Instruments DLG Di-120b Tester
(http:/www cliigentinstruments.com/ci-120.htmi)

« If the ground reading Is higher than the recommended NEG value, check the
connection between the cabinet ground wire and the ground rod for corrosion;
clean i corrosion is present. Ifyou are in an area with poor grounds, you may.
need to add a ground rod to the grounding system to improve the ground.

SPECIFICATION: | 25 Ohms Max
MEASURED:

© AcPower

Plug the GRIDSMART Processor into an outlet on the fiered side of the cabinet
power. Do not use GFCI type outiet,

= The outlet needs to be checked to verify that all three connections for the outlet
are properly connected.

+ Using a digital voltmeter (DVM),
check the ac voltage from the line to the neutral and the line to ground. Both
readings should be - 120/240VAC.

SPECIFICATION:

HOT/NEU: 120/240VAC
HOT/GND: 120/240VAC

HOT/NEU
HOT/GND:

MEASURE!

Ground
(Green)

White
(Neutral)

Ground
(Green)
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© CRBLETYPE & LENGTH

Al GRIDSMART installations require burial grade, shielded, gel fled, CATSe cable with
Solid Gore 24 AWG conductors. The shield will protect the data signals from radiated
nolse which is present in most intersections. LED streetlights have been found to be.
very noisy electrically and as more streetights are switched to LED lights, the lovel of
radiated noise willincrease. The cable that GRIDSMART supplies and requires for all
installations s Vertcal Cable part #050-487/S/CMXE.

« The maximum length that a segment of GATSe can be is 300 feet. If the distance
from the EPM to the camera s more than 300 feet, a repeater (REA) must be
used

= When determining length of the cable, a cabe tester that measures the length of
the cable is required. Do not rely on sight distance or “walking off" the distance.

 Many times, there are service loops in the pull boxes and at the base of the pole,
which wil not be accounted for when you do not use  meter for measuring the.
cable length. GRIDSMART recommends the Trplett Real World Certfer
(v triplett comishopireal-worid-certfier-rnc 000K/ for testing the cable. The
tester will provide length measurements as well as cable quality measuremens.

24 AWG Shielded
CATSe cable

TriplettReal
World Certifier

SPECIFICATION: | Cable Length: 300 Ft Max
Real World Certfication: 100 MB Min
Cable Type: Vertical Cable part #059-487/S/CMXF.

MEASURED: | Cable Length:
Real World Certification:
Cable Type:

0 CONNECT DRAIN WIRE

inwire for the shielded CATSe cable must be connected to the ground post in the
P Eiamet et Modu) A s o shold e sk 1o e o o i e
to attach it o the ground post, The crain should only be connected at the EPM end of the
cable

« If you are using an RBA, the drain must be spiiced so the drain is continuous from the
junction box to the EPW. A 10 AWG Wire i required to connect the EPM ground post
to the raffic cabine ground rod.

+ Using a digital voltmeter, you should measure 0 Ohms between the EPM Ground Post
and the taffc cabinet ground rod.

SPECIFICATION: | 0 Ohms
MEASURE!

Intersection:

Camera
Serial Number:

65:Processor
Serial Number:





