PORTAGE

[~ O% A Nat“ralplaw to Move Date of Issue: June 24, 2016

NOTICE TO BIDDERS
The City of Portage will open sealed bids on July 14, 2016 at 3:00p.m. prevailing local time in
the City Hall Conference Room #1, at 7900 South Westnedge Avenue for:

S. Westnedge Ave. at Kilgore Rd. and W. Centre Ave. at Old Centre Rd.
Traffic Signal Improvements Project

You are invited to submit a bid for this project. Sealed bids may be mailed or delivered to the
City of Portage, Purchasing Department, 7900 South Westnedge Avenue, Portage, MI 49002.
Envelopes should be plainly marked:

SEALED BID: S. Westnedge Ave. at Kilgore Rd. and W. Centre Ave. at Old Centre Rd.
Traffic Signal Improvements Project

FOR OPENING: July 14, 2016 at 3:00p.m. in Conference Room #1

General Specifications, description and conditions upon which the bid proposal is to be based are
on file for examination at the office of the Engineer, Abonmarche, 95 West Main Street, Benton
Harbor, MI 49022 at a non-refundable cost of Twenty-Five Dollars ($25.00) for each set of
documents so obtained. An additional Ten Dollars ($10.00) will be charged for plans requiring

shipping.

Neither the OWNER nor the ENGINEER will be responsible for partial sets of documents
obtained from any other source. The Notice to Bidders, Plan Holder’s List, all Addenda, and the
Bid Tabulation will be posted online at the Abonmarche web page
www.abonmarche.com/BiddingInformation.aspx.

The City reserves the right to reject any or all bids, to waive any irregularities, and further
reserves the right to accept any bid or parts of bids which it deems to best serve the interest of the
City. No bids may be withdrawn for at least 90 days.

If you have any questions regarding purchasing procedures, please phone the Purchasing

Department at (269) 329-4534. If you have any questions regarding the plans and/or
specifications, please contact Daniel Dombos, PE, Abonmarche at (269) 927-2295.

7900 South Westnedge Avenue ¢ Portage, Michigan 49002 « (269) 329-4534
www.portagemi.gov
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	011-CoordinationClause_0
	012-UtilityCoordination_0
	a. Description.  The Contractor shall cooperate and coordinate construction activities with the Owners of utilities as stated in Section 104.08 of the Standard Specifications for Construction.  In addition, for the protection of underground utilities, the Contractor shall follow the requirements in Section 107.12 of the Standard Specifications for Construction.  Contractor delay claims, resulting from a utility, will be determined based upon Section 109.03 of the Standard Specifications for Construction.  For protection of underground utilities and in conformance with Public Act 53 of 1974, the Contractor shall dial 1-800-482-7171 or 811 a minimum of three full working days, excluding Saturdays, Sundays, and holidays prior to beginning each excavation in areas where public utilities have not been previously located.  Members will thus be routinely notified.  This does not relieve the Contractor of the responsibility of notifying utility Owners who may not be a part of the "Miss Dig" alert system.
	b. Public Utilities.  The following Public Utilities may have facilities located within the Right-of-Way:

	013-1010001-AdoptionofMDOTStandards_0
	502-HMAApplicationEstimate_0
	a. Description.  This work shall be done in accordance with Section 502 of the Standard Specifications for Construction and as specified herein.  This specification sets forth requirements of the pavement mixes, materials, and application rates for this project.
	b. Materials.
	1. Paving Mixtures and Application Rates.
	A. HMA Approach.
	B. Hand Patching (HP-1)    HMA, 5E3 with a yield of 220 lb/syd

	2. Binder Grades.  Top and Leveling Courses   PG64-28  Base Courses     PG58-28
	3. Aggregate Wear Index.  The Aggregate Wear Index (AWI) for top courses shall be 260.

	c. Construction.  Density Testing.  Density testing will be performed by the Local Agency Representative.  A minimum of one sample per project of each mixture used will be taken for informational purposes in accordance with the Special Provision for Sampling Asphalt Binder on Local Agency Projects.  Hand patching item is scheduled for construction of temporary HMA wedging where traffic crosses uneven paved surface greater than 1.5 inches.
	d. Measurement and Payment.  This work will be measured and paid for as specified in subsection 803.04 of the Standard Specifications for Construction.

	2047011-PavtRemModified_0
	a. Description.  This work shall be done in accordance with the requirements of section 204.03 of the Standard Specifications for Construction and as modified herein.
	b. Materials.  None Specified
	c. Construction.  Remove entire depth of existing HMA, concrete pavement, or rubblized concrete (or a combination thereof) regardless of thickness as part of this pay item.  Saw cutting to construct butt joints with existing pavement and as deemed necessary by the Engineer, shall be included with this pay item.  To the greatest extent possible, saw cuts and butt joints shall be smooth, flush and free from broken edges and other deterioration.  All costs for secondary cuts or new saw cuts to remove deteriorated and broken down edges shall be borne by the Contractor.  Existing Roadway Cross Sections and/or soil borings in the plans provide representative samples of the existing pavement sections.  Properly dispose of all removed materials.
	d. Measurement and Payment.  The completed work as described will be measured and paid for at the contract unit price using the following contract item (pay item):

	4037050-DrainageStructureCoverModified_0
	a. Description.  This work consists of providing all labor, equipment and materials required to furnish and install new drainage structure covers as described in section 403 of the Standard Specifications for Construction, except as modified herein.  This work also includes securing covers as described herein and as directed by the Engineer.
	b. Materials.  Provide materials in accordance with section 403 and 908 of the Standard Specifications for Construction, except as modified herein.  Drainage Structure Covers shall be manufactured by one of the following:   Neenah Foundry Company  3831 Zane Trace Drive  Columbus, OH  43228  Phone: 614-876-2671   EJ Co.  P.O. Box 439  East Jordan, MI  49727  Phone:  800-874-4100  Furnish the following products for this project.
	Covers shall include an integrally cast legend indicating the type of utility; “STORM SEWER”, “SANITARY SEWER”, or “WATER.”
	c. Construction.  Construction methods must be in accordance with the standard specifications and as specified herein.  All castings with bolt-down covers must have the bolts installed and tightened when the castings are installed unless directed or permitted otherwise by the Engineer.  Any missing or damaged bolts must be replaced at the Contractor’s expense before acceptance of the project or for use by traffic.
	d. Measurement and Payment.  The completed work as described will be measured and paid for at the contract unit price using the following contract item (pay item):

	8027001-ConcreteCurbsGuttersandDrivewayOpenings_0
	a. Description.  This work consists of installing concrete curb and gutter in accordance with the requirements of Section 802 of the Standard Specifications for Construction, except as modified herein.
	b. Materials.  Refer to Section 802 of the Standard Specifications for Construction.  Omit Longitudinal Epoxy Coated # 4 Bars from all curb and gutter.
	c. Construction.  Construct concrete curb and curb and gutter in accordance with Section 802.03 of the Standard Specifications for Construction, omitting longitudinal epoxy coated steel reinforcing bars.
	d. Measurement and Payment.  The completed work as described will be measured and paid for at the contract unit price using the following contract item (pay item):

	8037001-CastIronDetectableWarningSurfaces_0
	a. Description.  This work consists of constructing and/or reconstructing sidewalk ramps with cast iron detectable warning surfaces at the specified location(s).  Complete this work according to the standard specifications and Standard Plan R-28 Series, except as modified herein.
	b. Materials.  Provide detectable warning surfaces for tactile and visual warning that contrast visually with adjacent walking surfaces, either light-on-dark or dark-on-light. Provide cast iron detectable warning surfaces that conform to the dimensions shown on Standard Plan R-28 Series.  Select one of the following products, or provide an approved equal, for this project.   Neenah Foundry Company  3831 Zane Trace Drive  Columbus, OH  43228  Phone: 614-876-2671  Product Name: NF Detectable Warning Plates  Finish: Black Asphalt Dip   EJ Co.  P.O. Box 439  East Jordan, MI  49727  Phone:  800-874-4100  Product Name:  EJ Cast Iron Detectable Warning Plate  Finish: Black Asphalt Dip
	c. Construction.  Construct sidewalk ramps according to subsection 803.03 of the Standard Specifications for Construction and Standard Plan R-28 Series, of the thickness shown on the plans.  Install detectable warning surfaces according to the manufacturer’s instructions and Standard Plan R-28 Series.  When replacing gutters in addition to sidewalk ramps, transition the gutter cross section in advance of the sidewalk ramp to meet the dimensions and profile in Standard Plan R-28-series.
	d. Measurement and Payment.  The completed work as described will be measured and paid for at the contract unit price using the following contract item (pay item):

	8107050-PowderCoatedMastArmPoleandMastArmInstall_0
	a. Description.  This work consists of erecting and assembling owner-furnished traffic signal mast arm pole and mast arm as shown on the plans, in accordance with the pole specifications, and as specified herein. This special provision is for an anchor base type steel mast arm pole, including mast arms, and other associated hardware required to complete the work.
	b. Material.  Utilize Mast Arms furnished by the City of Portage.  All other anchor bolts and hardware shall be as referenced in Subsection 810.02 of the Standard Specifications for Construction.
	c. Erection.  Place and tighten nuts and washers on anchor bolts according to subsection 810.03.N of the MDOT Standard Specifications for Construction.  All installation procedures must be witnessed by the Engineer.
	d. Construction.  All work must comply with Subsection 810.03 and Sections 819, and 820 and of the MDOT Standard Specifications for Construction, the applicable signal construction details, and this special provision.   Place and tighten nuts and washers on anchor bolts according to subsection 810.03.N of the MDOT Standard Specifications for Construction.  All installation procedures must be witnessed by the Engineer.
	e. Measurement and Payment.  The completed work, as described, will be measured and paid for at the contract unit price using the following contract items (pay items):

	8207050-DigitalVideoEncoder_0
	a. Description.  This work consist of furnishing and installing an environmentally hardened digital video encoder (DVE) and all communications cable, patch cords and jumpers required to connect it to power, a camera(s), and an ethernet switch.  The encoder must encode (digitize) analog video and simplex/duplex bi-directional data sub-channels at closed-circuit television (CCTV) camera surveillance system remote sites.
	1. 1.  Definitions.
	A. Motion Picture Experts Group (MPEG)-4 compression technology is defined by the  International  Organization  for  Standardization  (ISO)  and  International Electrotechnical Commission’s (IEC) requirements as detailed in the latest version of ISO/IEC 14496-2 standard for MPEG-4 (Part 2) technology.
	B. H.264  compression  technology  is  defined  by  the  latest  versions  of  the International Telecommunication Union - Telecommunication Standardization Sector (ITU-T) H.264 standard and ISO/IEC 14496-10 standard for MPEG-4 Advanced Video Coding (AVC) (Part 10) technology.


	b. Materials.
	1. General.
	A. Transmit compressed digital  video and  one  bi-directional data  channel over Internet Protocol (IP) Networks.
	B. Ensure full interoperability and interchangeability with existing Advanced Traffic Management System (ATMS) software, video walls, and hardware decoders.  Achieve interchangeability with existing equipment without customization or the addition of appliances.
	C. Encoder shall be capable of simultaneously transmitting digital video signal from 4 devices (channels).
	D. Encoders produce dual streams at different bandwidths from the same video input.  Transmit both streams via a single Registered Jacks (RJ)-45 100Base-T Ethernet connection.
	E. MPEG-4 Encoders must use Advanced Simple Profile (ASP) video compression technology at minimum rate of 1 frame per second (FPS) at common intermediate format (CIF) to a maximum of 30 FPS at D1 resolution.  Provide the ability to set a constant bit rate within a range of at least 30 kilobits per second (kbps) to 3.5 megabits per second (Mbps).
	F. H.264 Encoders.
	G. Ensure compatibility and test against the current version of VideoLAN Client (VLC) software decoder.
	H. The encoder must contain an embedded web server to provide adjustment of user-settable parameters like frame rate and resolution.
	I. Provide an encoder with an indicator/display to provide a visible means of determining device operation.
	J. Provide all mounting hardware, power supplies, cables, and other items needed for proper, safe operation.

	2. Viewing Software.
	A. Furnish camera license for camera station software in place at the Traffic Operations Center (TOC). 1 per channel for each device furnished on the project.

	3. Network Connections and Parameters.
	A. Conform to the current version of the user datagram protocol (UDP), internet group management protocol (IGMP) version 2, the current version of transmission control protocol (TCP)/IP, Telnet, Address Resolution Protocol (ARP), and Internet Control Message Protocol (ICMP).
	B. Ensure latency of pan, tilt, zoom (PTZ) does not exceed 250 milliseconds.
	C. Ensure the network connection is Ethernet-compliant IEEE 802.3, IP- addressable, and uses a RJ-45 10/100/1000 Ethernet port.
	D. Provide a Small Form Factor Pluggable (SFP) slot for optional Fiber optic connectivity.
	E. Video interface.

	4. Electrical.
	A. The device must recover from power failures with no human intervention.
	B. Supply 120 volts alternating current (VAC) to the unit.  If the device requires operating voltages of less than 120 VAC, the appropriate voltage converter must be supplied at no additional cost.
	C. Ensure the maximum power consumption is less than 30 watts.

	5. Environmental.
	A. Ensure both the DVE and its power supply meet NEMA TS-2 environmental and operating standards.
	B. Provide parts that are made of corrosion-resistant materials, such as plastic, stainless steel, anodized aluminum, brass or gold-plated metal.


	c. Construction.
	1. Connect the encoder to the adjacent switch, to power, and to the camera or other equipment as applicable.   Use Category 5e or 6 patch cords for the connection to the switch.
	2. Configure the encoder using settings that were approved at equipment mock up (if required per the Special Provision for Testing and Integration) or as approved by the Engineer to ensure interoperability and security.
	3. Provide a manufacturer warranty for parts, software and labor of 2 years from the date of final acceptance.

	d. Measurement and Payment.  The completed work as described will be measured and paid for at the contract unit price using the following contract item(s) (pay item(s)):

	8207050-FiberTerminationPanel_0
	a. Description.  This work shall consist of the installation of all fiber optic products furnished by the Contractor to provide communications between the master controller and each signal controller.  This specification provides a design where a multiple strand fiber optic cable is installed from the master location into and out of each remote signal controller location.  Splices are not allowed between signal control cabinets. The cable fibers are to be terminated within each signal control cabinet utilizing a fiber termination panel.  Fiber optic patch cords shall be supplied and utilized in the signal control cabinet to complete the communications link from the fiber termination panel to the media converter.
	b. Materials.
	1. Submittals.  All fiber optic products must be supplied,  installed, applied, inspected, and/or utilized in accordance with this Specification.  Prior to any work the Contractor must submit catalog sheets for approval by the Engineer for all fiber optic products to be used.  If the products to be used are not specified within these specifications or not listed separately and/or completely on the details of the Plans; the Contractor shall submit catalog sheets, engineering drawings, factory specifications, a set of installation procedures, and a set of operation and maintenance procedures for approval by the Engineer.
	2. Fiber Termination Panel
	A. Enclosure.  The enclosure shall be a Wall-mountable Interconnect Center (WIC) with blank panel type construction with central member strain-relief clamp kit, and no less than six (6) tie wraps.  Each enclosure shall be capable of housing at least two (2) Closet Connector Housing (CCH Panels)
	B. Panel.  Provide two (2) or more Closet Connector Housing (CCH) Panels providing the number of fiber connections indicated on the plans.  Each port shall be permanently identified indicating the attached fiber.  Each fiber in the cable shall be terminated be means of a single-mode ST style coupler attached to a coupler plate.  Connector loss shall not exceed Factory losses.  The port identification shall be uniform at each control cabinet location. Only one manufacturer’s fan out kit and connector shall be used on any one assembly or group of assemblies used within a project.
	C. Patch Cords:   All inside plant (IP) patch cords (for use inside signal control cabinets) shall meet NEC jacketing requirements for this project’s application and shall have outer jacket coloration of orange for multi-mode patch cords.  Connectors on each end shall be ST-Male type.   All connectors used must be ceramic ferrule, with an operating temperature range of: -40 degrees C to +80 degrees C in addition each connector is to have a minimum of a 1-inch strain relief boot.  Only one manufacturer’s connector shall be used on any one assembly or group of assemblies used within a project.  No splices of any type are allowed within an assembly.  Each assembly is to be fully tested and those test results placed on a test tag for each mated pair of connectors, which will then be attached to one end of each pair within the assembly.  Each assembly is to be individually packaged within a plastic bag and that bag is to have the submitted manufacturer’s part number marked clearly on the outside of said bag.  Each patch cord shall be labeled as directed by the Engineer.  Each patch cord shall be dual fiber, 1 meter in length.  Contractor to provide quantity 3 patch cords for each leg of the fiber optic network entering the cabinet (quantity 2 patch cords required for system operation and an extra cable provided as a spare).


	c. Construction.
	1. General.  Enclosure.  Installation of the Enclosure shall be performed in accordance with the manufacturer’s Standard Operating Procedures for the field installation.  This SOP is to be submitted for approval to the Engineer.  The approved SOP will be the basis for inspection.
	2. Connector Termination Procedures.  The procedure to be used for the termination of the ST connectors used on this project shall meet that process set out in that connector manufacturer’s Standard Operating Procedure (SOP) for the field installation.  This SOP is to be submitted for approval to the Engineer.  The approved SOP will be the basis for inspection.
	3. Splicing Procedures.  The procedure to be used for the splicing of all cables on this project shall be submitted to the Engineer for approval.  Within the submittal documents shall be the proposed process, class of cleave tool (with end angle documentation) and the specific fusion splicer to be used.  Upon approval by the Engineer, this documentation will be the basis for inspection.
	4. Termination and/or Splicing is Requirements.  Upon completion of the pulls and prior to the sealing of each end and/or after the completion of termination of each end, dependent on the project requirements set out in the plans and specifications, each section of the cable pull shall be tested for continuity, events, and total attenuation of the cable.  The test shall be conducted on the 850nm, 1300nm multi-mode window, and the 1310nm single mode, when required.  This test is to be performed with and Optical Domain Reflectometer (OTDR) by a qualified technician In both Directions.  From these tests shall be produced graphic representations of the fiber, known as “traces”.  The traces must demonstrate that the cable has performance capabilities within -1% to 3% of the factory test documentation that came with that reel of fiber.  The method of connectivity between the OTDR and the cable shall be a factory patch cord of a length equal to the “dead zone” of the OTDR or the Contractor can use factory “fiber box” of 100 meters minimum with no splices within the box.  If a patch cord is utilized, the length of patch cord shall be stored on a fiber storage bobbin with a minimum diameter of 10 cm.  Each trace is to be printed (hard copy) and saved on disk for future reference.  This final test is to be witnessed by the Engineer.  No event shall exceed 0.30dB, if any event is detected above the maximum level, the Contractor must replace or repair that even point.  The total dB loss of this trace, less events, shall not exceed the requirements set forth in the Special Provision for Fiber Optic Cable.  If the total loss exceeds these specifications, the Contractor must replace or repair that cable run at the Contractor’s expense, both labor and materials.  Elevated attenuation due to exceeding the pulling tension during installation will require the replacement of the cable run at the Contractor’s expense, both labor and materials.  Upon completion the Contractor is to issue to the Engineer all traces and loss/length print outs.  These will then be basis for approval of the Project by the Engineer.  NOTE:   At the Contractor’s option, the Engineer will allow the “bi-direction/averaging” process of OTDR testing, when splice losses are being unfavorably impacted by “core off-set”. The Engineer will consider power meter testing with prior approval of this test equipment.

	d. Measurement and Payment.  The completed work as described will be measured and paid for at the contract unit price using the following contract item (pay item):

	8207050-GraphicsProcessingUnit_0
	a. Description.  This work consist of furnishing, installing, and configuring a new computer video graphics processing unit (GPU) in an existing computer at the City of Portage Traffic Operations Center.
	b. Materials.  The video graphics decoder card shall meet the following minimum specifications.
	1. Specs
	A. GPU Memory     4GB GDDR5 (min.)
	B. Connectivity.     8 - Mini DisplayPort (v1.2)
	C. Bus Interface     1 - PCIe 3.0 compliant, x16
	D. Max Digital Display Support   4096x2160 @ 30Hz

	2. Manufacturers/Model
	A. ATI FirePro Series
	B. Matrox C Series
	C. NVidia NVS Series


	c. Construction.
	1. Update System Bios and confirm compatibility of existing system with new GPU.
	2. Remove existing GPU and furnish to City of Portage
	3. Install new GPU device and drivers.
	4. Configure new GPU for proper operation.
	5. Test and place into service.

	d. Measurement and Payment.  The completed work as described will be measured and paid for at the contract unit price using the following contract item(s) (pay item(s)):

	8207050-IlluminatedSign_0
	8207050-FiveSectTrafficSignal_0
	a. Description.  This work shall consist of furnishing and installing mast arm mounted traffic signals with a five section head configuration as shown on the plans.  The work described in this special provision shall be in accordance with Section 820 of the Standard Specifications for Construction as modified herein.
	b. Materials.  Materials shall be in accordance with Section 921 of the Standard Specifications for Construction.
	c. Construction.  Assemble and mount traffic signal in accordance with Section 820 of the Standard Specifications for Construction as modified herein.  Assemble traffic signal heads using brackets as shown in Traffic Signal Detail SIG-30-B and attach to Mast Arm in accordance with SIG-359-A.
	d. Measurement and Payment.  The completed work as described will be measured and paid for at the contract unit price using the following contract item (pay item):

	8207050-MediaConverterSwitch_0
	a. Description.  This work shall consist of furnishing and installing a media converter with integral Ethernet switch in a new or existing signal cabinet or other location as shown in the Plans.  The work shall include mounting of the media converter switch, all connection to the fiber optic network and integration of all equipment that will utilize the network to communicate between the traffic signals and the Traffic Operations Center (TOC).   Use the single mode SFP to interface the Ethernet switch with fiber connections. The SFP must operate over one single mode fiber connection, as depicted in the plans, and work must be done in accordance with the standard specifications for construction, except as modified herein.
	b. Materials.  The materials and equipment shall meet Sections 918 and 921 of the Standard Specifications for Construction and the requirements of this specification.
	1. Physical Ports.
	A. Fiber Ports.
	B. Small Form Factor Pluggable (SFP) Transceivers
	C. Ethernet Ports.  The RJ-45 ports shall support shielded (STP) and unshielded (UTP) twisted pair cables and meet the following requirements.
	D. Console Port.   1- -RS232

	2. General Capabilities
	A. IEEE Network Standards: 802.3 for 10Base-T      802.3u for 100Base-TX     802.3z for 1000Base-X     802.3ab for 1000Base-T     802.3x for Flow control     802.3ad for LACP     802.1D for STP     802.1p for COS     802.1Q for VLAN Tagging     802.1w for RSTP      802.1s for MSTP     802.1x for Authentication     802.1AB for LLDP     802.3at PoE speciﬁcation      LACP – Link Aggregation Control Protocol     STP –  Spanning Tree Protocol     COS –  Class of Service     RSTP – Rapid Spanning Tree Protocol     MSTP – Multiple Spanning Tree Protocol     LLDP – Link Layer Discovery Protocol
	B. Security.   Device Binding security feature     Enable/disable ports, MAC based port security     Port based network access control (802.1x)     VLAN to segregate and secure network traffic     Radius centralized password management     SNMPv3 encrypted authentication and access

	3. Enclosure.
	A. Enclosure:   IP-40 (minimum)
	B. Dimensions:   3.80” W x 4.27” D x 6.06” H

	4. Environmental.
	A. Storage Temperature: -40 to 185°F Fanless - Convection Cooled
	B. Operating Temperature: -40 to 160°F
	C. Operating Humidity:  5% to 95% Non-condensing

	5. Mounting.
	A. Din-Rail Mounting Option: 35 mm DIN-Rail. (Traffic Signal Controller Cabinet)
	B. Rack Mounting Option.   Rack-Mount Tray (Traffic Operations Center)

	6. Power Requirements.
	A. Redundant Input Power: Dual DC inputs.  50VDC on 6-pin terminal block
	B. Power Input: AC:  100 to 240 VAC, 47 to 63 Hz (Auto Ranging)
	C. Power Consumption:  20 Watts (Media Converter Switch Only)     30 Watts ( Max PoE consumption per port)

	7. Connections.  The Contractor is responsible for providing all necessary cables and connectors in accordance with the specifications and as specified in the plans.  All miscellaneous interconnect cables must meet the proposed equipment specification requirements and Electronic Industries Alliance/Telecommunications Industry Association (EIA/TIA) telecommunications standards.
	8. Configuration:  Program media converter devices with integrated, managed network switch devices as data link layer 2 (layer 2) device.  Establish IP addressing and subnet configuration on each switch consistent with network topology as directed by the Engineer.
	9. Provide and install all available firmware upgrades through final acceptance.
	10. Warranty.  The manufacturer of the media converter shall guarantee that all materials supplied shall be free from defects in materials and workmanship for a period of five (5) years from the date of shipment.

	c. Construction.  The furnishing and installation of the media converter shall be as indicated on the plans. All work shall comply with Sections 819 and 820 of the Standard Specifications for Construction, the applicable Statewide Signal Special Detail(s), and this Special Provision. The Contractor shall install the media converter in the traffic signal controller cabinet or Traffic Management Center as specified on the plans or as directed by the Engineer.
	d. Measurement and Payment.  The completed work as described will be measured and paid for at the contract unit price using the following contract item(s) (pay item(s)):

	8207050-UninterruptiblePowerSystem_0
	a. Description. Description. Furnish all labor, equipment, and material required to install or remove an on-line, power conditioner and uninterruptible power system (UPS) with battery backup capability designed for transportation and traffic applications including mounting brackets, hardware, fittings, cable, connectors, grounding, and other material necessary to complete the work.  The UPS shall be a microprocessor controlled and software driven power system, and be compatible for installation within traffic signal controller cabinet environments.  The UPS includes an inverter which shall be in operation at all times supplying clean regulated power (both voltage and frequency) to all loads at all times, be fully power factor corrected, and fully functional with any type of auxiliary power generator.
	b. Materials. Material shall meet Sections 918 and 921 of the Standard Specifications for Construction and the requirements of this Special Provision.
	1. Operation
	A. The UPS shall be capable of producing, simultaneously, fully regenerated and regulated conditioned true sine-wave power with continuous and hot standby alternating current (AC) output capability.
	B. The UPS inverter shall be on at all times to produce continuous, clean, regulated power to all loads and have a minimum operating efficiency of 92 percent.  The continuous power output shall be provided for signals, controllers and modems, etc.; standby output can also be provided for signals if so required.  Up to the maximum load rating, the UPS shall be capable of supplying power to any combination of signal heads, whether Incandescent, Light Emitting Diode (LED), or Neon, by any manufacturer, regardless of power factor, without overdriving the LED heads which may cause early degradation, low luminosity, or early signal failure.  A programmable digital delay timer shall be provided for short-term battery run under full cycling operation.
	C. Upon loss of utility power, the UPS shall utilize battery power in support of the system via a supplied Power Interface Module (PIM).  In normal operation, the UPS shall be operated in the real-time true on-line mode with the inverter supplying power to all cabinet loads, at all times.  The UPS shall be capable of being operated in hot standby mode with power transfer being accomplished in 100 milliseconds or less, if required.  In the event of UPS failure and/or battery depletion, the PIM shall ensure the UPS will drop out and, upon return of utility power the traffic control system default to normal operating mode.
	D. The PIM shall enable removal and replacement of the UPS without shutting down the traffic control system (i.e., “hot swap” capability).  Connectors shall be equipped with a “safety interlock” feature.
	E. For 170 type cabinets, upon loss of power, the UPS shall actuate the existing Flash Transfer Relays (FTRs) and Mercury Contractor (MC) to force the traffic control system into Flash Mode operation.
	F. Existing Flasher Modules and FTRs shall be utilized.
	G. The UPS shall be fully compatible with police panel functions (i.e., “signals OFF” switch must kill power to the field wiring even when on UPS/Battery power), to facilitate emergency crews and police activities.
	H. The UPS shall not duplicate or take over flash operation or flash transfer relay functions, shall be capable of providing continuous, fully conditioned, regulated pure sinusoidal AC power to all connected devices such as signal controllers, modems, communications hubs, National Transportation Communications for Intelligent Transportation Systems (ITS) Protocol (NTCIP) adapters and video equipment at all times.
	I. The UPS shall be NTCIP capable with optional standard adapter and contain two external serial ports located on the front panel (rear panel for 170 applications) of the UPS.  The Signal serial port shall provide the user the option to select alarm output functions.  These functions shall be open collector type contact closures the user can assign as signal utility interrupt, low battery and inverter active conditions, or utility fail indicate.  These signals shall be capable of being interfaced to any manufacturer’s controller auxiliary alarm inputs or the PIM.  The RS232 Signal port shall provide an intelligent interface for connection to optional software systems for monitoring and control, including inter-net connections.
	J. The UPS shall be fully power factor corrected under all operating conditions.
	K. The UPS shall be provided with a Compact Disk Read Only Memory (CD ROM) containing Windows based configuration software.

	2. Components. The UPS shall consist of three major components, the Electronics Module with a detachable PIM, and the Battery System.
	A. The Electronics Module shall consist of the following:
	B. Mounting/Configuration shall be of a Universal Design.
	C. Power Interface Module (PIM)
	D. Battery System

	3. Electrical Specifications
	A. Input Voltage
	B. Output Selection

	4. Physical Specifications, UPS Electronics Module shall be no greater than:    Rack, Shelf and Wall Mount: Width = 19”, Depth = 13”, Height = 3.5”  Detachable Power-Interface Module = Width = 6”, Depth = 2.8”, Height = 9”  Weight: UPS: 20 lbs. or less, Shipping weight: 25 lbs. or less
	5. Environmental Specification
	A. The UPS system, including batteries, shall meet or exceed NEMA temperature standards from -40 ℉ (-40 ℃) to 165 ℉ (74 ℃).
	B. The UPS system, including batteries, shall be certified and field proven to meet or exceed NEMA temperature standards.  A certificate of compliance, from an independent testing facility, shall be made available upon request.

	6. Battery Specifications
	A. Batteries shall be the 41 Ampere-Hour rating type.
	B. Batteries shall meet MIL SPEC B-8565J for hydrogen gas emissions.

	7. Communication, Controls, and Diagnostics
	A. Alarm function monitoring through the UPS shall be through a standard DB-9F connector with open collectors (40V@20mA) indicating:
	B. An RS232 interface shall be provided via a DB-9F connector to allow full interactive remote computer monitoring and control of the UPS function.
	C. Front panel controls shall consist of no less than:  Power On, Cold direct current (DC) Start, Alarm Silence, Battery Test, Bypass Breaker, and DC/Battery Breaker.
	D. There shall be the ability to program the UPS through a front panel keypad.

	8. Wiring:
	A. All electrical and communications wiring shall be furnished by the equipment supplier.

	9. Reliability
	A. Calculated Mean Time Between Failures (MTBF) is 100,000 hours based on component ratings.
	B. When Bypass and PIM are included, system MTBF increases to 150,000 hours.

	10. Options
	A. UPS-Link, Internally mounted Simple Transportation Management Protocol (STMP) / NTCIP adaptor.
	B. Extended run times via additional batteries.
	C. Battery tray for 170 type cabinets shall hold a maximum of 4 batteries and mount on Radio Electronics Television Manufacturers Association (RETMA) rails.
	D. Swing-out battery box, capable of being mounted on right inside rail behind back door of 170 type cabinets, shall hold a maximum of 6 batteries.
	E. Service pedestal or cabinet mount.
	F. High rate battery charger for accelerated charging capacity for multiple battery strings.

	11. Serviceability and Maintainability
	A. Mean-Time-To-Replace or Repair (MTTR)

	12. Warranty. The Contractor shall provide materials with a manufacturer’s warranty/guarantee, transferable to MDOT, that the supplied materials will be free from all defects in materials and workmanship for the stated time period from the date of final acceptance.  The Contractor shall supply the Engineer with any warranty/guarantee documents from the manufacturer and a copy of the invoice showing date of shipment.

	c. Construction. The furnishing and installation of the Traffic Signal UPS shall be as indicated on the plans.  All work shall comply with Sections 819 and 820 of the Standard Specifications for Construction, applicable “typical” signal construction detail(s), and this Special Provision.  Traffic Signal Uninterruptible Power System Removal includes the Electronics Module, PIM, Battery System, mounting brackets, hardware, fittings, cable, connectors, grounding, and all associated materials required to complete the work.  Storage and disposal of the removed material shall be performed as directed by the Engineer and Section 204 of the Standard Specifications for Construction.  All work shall comply with Sections 204, 819, and 820 of the Standard Specifications for Construction.
	d. Measurement and Payment. The completed work as described will be measured and paid for using the following contract items (pay items):

	8207050-UniversalCameraBracketandExtension_0
	8207050-VideoTrafficDetectionSystem_0
	a. Description.  This work consists of furnishing and installing, or removing and salvaging, a video traffic detection system at an intersection as indicated on the plans; and storage or disposal of all removed materials.  The intent of the project is to utilize Autoscope Image Sensor AIS-V cameras and Autoscope RackVision Terra processors for new camera installations.  Retrofit installations shall utilize cameras and/or processors that are compatible with the existing equipment at the intersection.
	1. System Hardware. The video traffic detection system hardware consists of a video detection processor (VDP), an extension module (EM), a surge suppressor for each video input, all mounted in a standard detector rack; a pointing device; and one up to four video cameras. Installed video traffic detection system and camera(s) must be compatible with existing solid state pretimed or actuated traffic signal control equipment and cabinet environments. Both the VDP and the camera must be from the same manufacturer and supplier to ensure compatibility.
	2. System Software. The system software must be capable of detecting vehicles in multiple lanes using only the video image. Software must be capable of allowing the operator to program up to 24 detection zones per camera by placing zones on a video image using only a video menu and a pointing device connected to the VDP. Programming camera detection zones must not require the use of a separate computer; however, the software must provide the option of programming with a separate computer via an EIA-232 port.

	b. Materials.  Provide video traffic detection system and camera(s) in accordance with this special provision. Provide hardware wiring and other appurtenant materials in accordance with sections 918 and 921 of the Standard Specifications of Construction and this special provision.
	1. The coaxial cable between the camera and cabinet must be a 75 ohm, precision video cable with 20 gauge solid bare copper conductor (9.9 ohms/M), solid polyethylene insulating dielectric, 98 percent (minimum) tinned copper double-braided shield and black polyethylene outer covering. Signal attenuation must not exceed 0.78 dB per 100 feet at 10 MHZ. Nominal outside diameter must be 0.304 inches. This cable must be suitable for installation in conduit or overhead with appropriate span wire. Seventy-five ohm BNC plug connectors should be used at both the Camera and Cabinet ends. The video detection system supplier must approve the coaxial cable, BNC connector, and crimping tool. Manufacturer instructions must be followed to ensure proper connection.
	2. The power cabling must be 16 American Wire Gauge (AWG) three conductor cable with a minimum outside diameter of 0.325 inches and a maximum diameter of 0.490 inches. The cabling must comply with the National Electric Code (NEC), as well as local electrical codes.
	3. Vehicle Detection Indicator and Sign:
	A. Furnish a traffic signal 9”x9” 1-Way 1-Color Pedestrian-Type traffic signal in accordance with Section 820 of the Standard Specifications for Construction.  The signal shall bear a graphic legend depicting the front view of a passenger vehicle.  The signal head will be band mounted to a mast arm or strain pole.  The sign will be fed by 1-7/C #16 AWG P.J. cable connected to the traffic controller and will light the sign when a call is placed to the controller from the corresponding camera.
	B. The sign will bear the legend “Auto Detector” on two lines of text and be band mounted above the traffic signal.  This traffic signal will provide driver feedback to indicate the video traffic detection system call has been placed.


	c. System Functional Capabilities.
	1. The video detection processor must provide all of the following functional capabilities:
	A. Process video signal from one video camera, digital video disc (DVD) or video tape player sources, depending upon the VDP module used.
	B. Accept video signal input in National Transmission Standards Committee (NTSC) or Programmable Array Logic (PAL) composite video format, and digitize and analyze the signal in real time.
	C. Detect the presence of vehicles in up to 24 detection zones per camera with each detection zone approximately the width and length of one car.
	D. Store the active detector zone pattern and switch/load an alternate detector pattern  by user request via menu selection with the pointing device or computer.
	E. Detect vehicles in real time as they travel across each detector zone.
	F. Accept new detector patterns from an external computer through the RS-232 port or RJ-45 when that computer uses the correct communication protocol for downloading detector patterns.
	G. Prevent memory loss during power outages.
	H. Continue to operate using the existing zone configurations when the operator is defining or modifying a zone pattern and not allow the new zone configuration to go into effect until the configuration is saved by the operator.
	I. Be programmable by the user to switch automatically to any one of the stored configurations, based on the time of day.
	J. Provide dynamic zone reconfiguration (DZR) to enable normal detector operation of existing zones (except the one being added or modified) during the setup process.
	K. Process the video input from each camera at 30 frames per second.
	L. Output a constant call:

	2. The following functional capabilities shall be provided by the video detection processor or be made available with the addition of an extension module:
	A. Enable the user to plug an extension module into the appropriate slot in the detector rack without the need to rewire the detector rack.
	B. Connect to the VDP by an 8-wire cable with modular connectors.
	C. Communicate with the VDP by methods using differential signals to reject electrically coupled noise.
	D. Be available in both 2 and 4 channel configurations programmable from the VDP.
	E. Include a separate input/output (I/O) module with 8 inputs and 24 outputs, using external wire harness for expanded flexibility.
	F. Provide IP Addressable Ethernet connectivity to allow remote video monitoring via MPEG-4 streaming video.  The system must include software for remote configuration of video detection zones and monitoring of system operation.

	3. The detection zones configuration must provide all of the following functional capabilities:
	A. Support up to 24 detection zones, per camera, must be supported and each detection zone can be sized to suit the site and desired vehicle detection region.
	B. Indicate vehicle presence in multiple detection zones on a single detector output channel by linking channels using AND or OR commands.
	C. Allow detection zone outputs to be configurable to select presence, pulse, extend, and delay outputs. Timing parameters of pulse, extend, and delay outputs must be user definable between 0.1 to 25.0 seconds.
	D. Activate a detection zone on the video overlay display to confirm vehicle detection when a vehicle is detected crossing a detection zone.
	E. Ensure not less than 98 percent detection accuracy in good weather conditions, and not less than 96 percent accuracy under weather conditions (i.e., rain, snow, or fog), which reduce visibility. Detection accuracy is dependent upon camera placement, camera quality, and detection zone location. These accuracy levels do not include allowances for occlusion or poor video due to camera location or quality.
	F. Feature directional detection zones to reduce false detections from objects traveling in other directions.
	G. Allow detection zone setup without site-specific information such as latitude and longitude or temporal information such as date and time.


	d. System Operational Capabilities.
	1. The VDP must provide all of the following operational capabilities:
	A. Designed to mount in a standard National Electrical Manufacturers Association (NEMA) TS 1, TS 2, 2070 Advance Transportation Controller (ATC), 170 type detector rack using the edge connector to obtain power and provide contact closure outputs.
	B. Mount in a standard detector rack without the need for adapters or for rewiring the detector rack.
	C. Operate satisfactorily in a temperature range from -30° F to 165° F (-35°C to 74°C) and a relative humidity range from 0 percent to 95 percent, non- condensing as set forth in NEMA specifications.
	D. Powered by 12 or 24 volts direct current (VDC) and automatically compensate for the different input voltages.
	E. Power consumption less than or equal to 300 milliamps at 24 VDC.
	F. Include an EIA-232 port for serial communications with a remote computer. The VDP EIA-232 port must be multi-drop compatible with a 9-pin “D” subminiature connector on the front panel of the VDP.
	G. Use flash memory technology to enable loading modified or enhanced software through the EIA-232 port without modifying the VDP hardware.
	H. Include a port for transmitting TS1 and TS2 detections to a traffic controller.
	I. Display detector outputs for each channel of detection, in real time when the system is operational, with visual cues such as light emitting diodes (LEDs) on the front panel.
	J. Include, on the front panel of the single and dual VDPs, one or two Baynet Neill-Concelman (BNC) video input connectors suitable for RS170 video inputs as required. Quad-channel VDPs must use adapter cable that converts a DB15 interface to four individual BNC connectors . The video input must include a switch-selectable 75-ohm or high impedance termination to allow camera video to be routed to other devices, as well as input to the VDP for vehicle detection. A Radio Corporation of America (RCA) type connector/jack for video output is not acceptable.
	K. Include, on the front panel, one BNC video output providing real time video output that can be routed to other devices. A RCA type connector/jack for video output is not acceptable.
	L. Provide transient voltage suppression and isolation for the video inputs. O.  Ensure the one-volt peak-to-peak video signal integrity is maintained via amplification despite video cabling losses and externally induced transients. The amplifier must have a minimum common mode rejection at 60 Hz of 90 dB.
	M. Bond and ground all equipment per the NEC.

	2. The EM must provide all of the following operational capabilities:
	A. Power consumption less than or equal to 120 milliamps at 24 VDC.
	B. Designed to mount in a standard National Electrical Manufacturers Association (NEMA) TS 1, TS 2, 2070 Advance Transportation Controller (ATC), 170 type detector rack using the edge connector to obtain power and provide contact closure outputs.
	C. Mount in a standard detector rack without the need for adapters or for rewiring the detector rack.
	D. Include, on the front panel, a detector test switch to allow the user to place either a constant call or a momentary call, depending on the position of the switch, on each channel.
	E. Include detector output pin-out that is compatible with industry standard detector racks.

	3. The camera(s) must provide all of the following operational capabilities:
	A. Able to transmit the composite video signal, with minimal signal degradation, up to 1,000 feet under ideal conditions.
	B. Produce a video image allowing detection of vehicles under a minimum range of scene luminance of 0.1 lux to 10,000 lux or the minimum range from night time to day time, whichever is greater.
	C. Digital signal processor (DSP) based and use a charge coupled device (CCD) sensing element and must output color video with resolution of not less than 470 TV lines. The CCD imager must have a minimum effective area of 768 (h) x 494 (V) pixels.
	D. Include an electronic shutter control based upon average scene luminance and be equipped with an auto-iris lens that operates in tandem with the electronic shutter.
	E. Use automatic white balance.
	F. Horizontal field of view adjustable from 5.4 degrees to 50.7 degrees. If plans call for a “wide angle lens” then provide a minimum 60 degrees horizontal field of view.
	G. Include a 10x zoom lens with a variable focal length of 3.8 mm to 30.0 mm and an auto-focus feature with manual override; lens must be adjustable to suit the site geometry without opening up the camera housing.
	H. Include automatic gain control (AGC) to produce a satisfactory image at night.
	I. Allow presetting zoom and focus positioning information and recall of the previously stored preset upon restarting after a loss of power.
	J. Powered by 120 volt alternating current (VAC) 60 Hz. Power consumption must be less than 45 watts under all conditions.
	K. Housed in a weather tight sealed enclosure meeting the following requirements:

	4. Powered Ethernet Switch
	A. Provide a 4 Port Copper to Copper 10/100BASE T(X) Ethernet Switch

	5. LCD Monitors
	A. Opticom LCDI-104: 10.4” TFT LCD Panel with Dual BNC Inputs and Outputs and 400 nit brightness.
	B. 4-Channel video source selector for switching between video inputs from up to 4 camera sources.  Rotary dial or pushbutton type selectors are acceptable.


	e. Warranty. Provide materials with a manufacturer’s warranty, transferable to the Michigan Department of Transportation (MDOT), that the supplied materials are free from all defects in materials and workmanship. Furnish the warranty and other applicable documents from the manufacturer, and a copy of the invoice showing the date of shipment, to the Engineer prior to acceptance.
	During the warranty period, the manufacturer must provide the following services at the manufacturer's pricing and terms of sale for on-site technical support services current at the time of the order:
	f. Construction.  Furnish and install, or remove, the video traffic detection system or amera, or both, as shown on the plans or as directed by the Engineer. Ensure that the video detection system is installed as documented by installation materials provided by the manufacturer. Complete this work in accordance with sections 819 and 820 of the Standard Specifications for Construction, the applicable typical signal construction detail, and this special provision. Storage and/or disposal of the removed material are included.
	When Video Traffic Detection System is called for, deliver all equipment internal to the controller cabinet to the MDOT Statewide Signal shop or to the inspecting agency for setup and installation in the controller cabinet.
	Install camera(s) not less than 33 feet above the roadway, or as shown on the plans, and install each camera over the traveled way on which it will detect vehicles. Ensure each camera views approaching vehicles at a distance not greater than 350 feet.
	Do not install the camera equipment until all other signal equipment has been installed and inspected. Obtain the Engineer’s approval prior to beginning camera installation. Correct camera installation that was completed prior to the approval of the Engineer, and which is found to be non-optimal placement of the cameras at no additional cost to the contract. The Engineer will not authorize extra payment or time extensions for work required to reorient or move the camera(s).
	g. Measurement and Payment.  The completed work as described will be measured and paid for at the contract unit price using the following contract items (pay items):
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