LAYER II DATALINK SWITCH (KDOT)
Updated: 10/1/2025

Description
This work shall include all materials and work necessary to install a Layer II Datalink Switch (KDOT) in a traffic signal cabinet or location as described on the plans. The Layer II Datalink Switch (KDOT) connects field elements to the Kane County Division of Transportation (KDOT)’s Advanced Traffic Management System (ATMS) communications network.

Materials
The Layer II Datalink Switch (KDOT) shall be environmentally hardened with a minimum of (4) SFP uplink ports and (8) 10/100 copper RJ45 ports. An environmentally hardened power supply with input of 120 VAC, with sufficient wattage and recommended by the manufacturer shall be provided and installed. A minimum of two (2) environmentally hardened fiber optic transceivers shall also be provided and installed as defined on the plans or this specification or as directed by the Engineer.  

The switch shall conform to the following minimum specifications:
· Uplink ports: capable of transferring data at a minimum of 1 Gbps
· Copper ports: 10/100/1000BASE-T
· Unicast MAC addresses: 8000
· Internet Group Management Protocol (IGMP) multicast groups: 256
· Virtual LANs (VLANs): 256
· Layer 2 switching: IEEE 802.1D, 802.1p, 802.1q, 802.1s, 802.1w, 802.1x, IEEE 802.1AB, IEEE 802.3ad (MAC Bridges, STP, Layer2 COS prioritization, VLAN, Multiple Spanning-Trees, Rapid Spanning-Tree, Port Access Authentication, LLDP, LACP)
· Security: SSH, SNMPv3, TACACS+, RADIUS Server/Client, Access Control List
· Multicast: IGMPv2, v3 Snooping, IGMP Querier
· Certifications/Standards:
· UL/CSA 61010-2-201
· CE, CISPR 32, FCC Part 15B Class A
· IEC/EN 61000-4-2 (Electrostatic Discharge)
· IEC/EN 61000-4-3 (Radiated Immunity) 
· IEC/EN 61000-4-4 (Fast Transients-4kV power line) 
· IEC/EN 61000-4-5 (Surge) 
· IEC/EN 61000-4-6 (Conducted Immunity)
· IEC/EN 61000-4-8 (Power Frequency Magnetic Field Immunity)
· EN50121-4 (Railway Applications)
· NEMA TS-2 (EMC, environmental, mechanical)
· IEC 60068-2-6 (Vibration)
· IEC 60068-2-27 (Shock)
· Operating temperature:
· -40°C to +60°C (-40°F to +140°F sealed enclosure)
· -40 C to +85 C (-40°F to +185°F storage temperature)
· Warranty: Five-year

The following network switches and components meet the above specifications and have been tested and approved for the KDOT network. Alternate switches shall follow the process under Compatibility. The Contractor shall provide 

Option 1:
· Manufacturer/Model: Advantech EKI-7716G-4F4CI-AE
· Power Supply: PSD-A40W24 (with applicable cords and cables)

Option 2:
· Manufacturer/Model: Antaria LMX-2004G-SFP-T
· Power Supply: MDR-60-48 (with applicable cords and cables)

Option 3:
· Manufacturer/Model: Cisco IE-3100-8T4S-E
· Power Supply: PWR-IE65W-PC-AC= (with applicable cords and cables)
· License: CON-SNT-IE3Z1OX8

[bookmark: _Hlk199332630]Fiber Optic Transceivers
[bookmark: _Hlk200024227]The fiber optic transceivers installed in the switch shall be from the same manufacturer as the switch or shall be from a manufacturer approved list. Recommended fiber optic transceiver types shall be the following models or approved equal. 

	Manufacturer
	Model
	Item Description
	Distance limits

	Cisco
	GLC-TE
	1000BaseT copper SFP transceiver module Extended Temp Range
	NA

	Cisco
	GLC-LX-SM-RGD
	1000BASE-LX/LH long wavelength; rugged, DOM
	< 6 miles

	Cisco
	GLC-EX-SMD
	1000BASE-EX long-wavelength; with DOM
	> 6 miles and < 24 miles

	Cisco
	GLC-ZX-SMD
	1000BASE-ZX extended distance; with DOM
	> 24 miles and < 43 miles




Optical Patch Cords (Fiber Optic Jumpers) 
The Contractor shall provide and install the required number of jumpers as shown on the plans or as directed by the Engineer. All jumpers shall be installed with proper bend radius and strain relief. Jumpers shall be routed neatly and secured using appropriate cable management hardware. Each jumper shall be labeled at both ends with machine-printed labels indicating the source and destination ports, as shown on the plans or as directed by the Engineer. The Contractor shall not reuse existing fiber optic jumpers unless approved in writing by KDOT.

The fiber optic jumpers shall meet the following minimum specifications:
· Fiber Type: Single-mode (OS2), ITU-T G.652.D compliant
· Cable Construction: Tight-buffered, zipcord duplex
· Connector Type: LC/UPC to LC/UPC, duplex
· Polish Type: Ultra Physical Contact (UPC)
· Jacket Material: Plenum-rated (OFNP), yellow
· Jacket Diameter: 2.0 mm legs, nominal outer diameter 4 mm
· Length: Minimum of 2 meters (6.56 feet)
· Insertion Loss (Typical): 0.15 dB
· Return Loss (Typical): ≤ -58 dB
· Ferrule Material: Ceramic
· Housing Material: Composite, blue
· Operating Temperature: -20°C to +70°C
· Compliance:
· TIA/EIA-568.3-D
· TIA/EIA-604 (FOCIS)
· Telcordia GR-326-CORE
· RoHS 2011/65/EU

Compatibility
[bookmark: _Hlk199489787]The Contractor may suggest an alternate switch model and/or manufacturer suggested power supply. The Engineer shall verify that the alternate switch and/or power supply meet the minimum specifications as mentioned above. The Contractor shall provide one (1) alternate network switch and power supply to KDOT so that the KDOT Network Operations and Management (NOM) consultant, commonly referred to or known as Network Integrator can configure and test the switch for compatibility with the KDOT ATMS communications network. The KDOT Network Integrator will test the switch for 30 working days for functionality and compatibility and return the switch to the Engineer. If the switch passes the test, the Contractor may install the switch in the location(s) as shown on the plans or as directed by the Engineer. The Contractor shall not order additional switches or power supplies until the testing has been completed and approved by KDOT in writing.

Configuration and programming
The Contractor shall coordinate the programming of the Layer II Datalink Switch with the current KDOT NOM consultant.    Contractor shall pickup and deliver the approved Layer II Datalink Switch for the KDOT NOM consultant to program.  The Contractor shall be responsible to install the programmed Layer II Datalink Switch with appropriate SFP’s and fiber patch cords.  Refer to the Network Configuration specification for details.  Configuration of the Layer II Datalink switch shall be included in the Network Configuration pay item.  

Construction
The network switch and its power supply shall be mounted to either a standard DIN rail or an equipment mounting channel in the cabinet or equipment rack. The power supply shall be plugged into one of the cabinet’s web power strip ports. The Contractor shall submit a shop drawing showing the location where the switch will be installed in the cabinet and the means of mounting for approval by the Engineer.

The Contractor shall install all necessary patch cords, optical transceivers, connectors, power supplies, communication transformers, or auxiliary equipment necessary to complete the communication circuits at full functional potential.  The Contractor shall connect the switch to the field devices.
Basis of Payment
This work will be paid for at the contract unit price per each for LAYER II DATALINK SWITCH (KDOT) the price of which shall include all equipment, materials, and labor required to furnish, test, configure and install the switch, including all necessary connectors, cables, fiber optic jumpers, hardware, software, and other peripheral equipment required to place the switch in operation to the satisfaction of the Engineer.
