llinois Department of Transportation

2300 South Dirksen Parkway / Springfield, lllinois / 62764

January 7, 2011

SUBJECT: FAIl Route 80
Project ACIM-080-4 (191) 141
Section 99-5-Y
Will County
Contract No. 60147
Item No. 105, January 21, 2011 Letting
Addendum A

NOTICE TO PROSPECTIVE BIDDERS:

Attached is an addendum to the plans or proposal. This addendum involves
revised and/or added material.

Revised page iv of the Table of Contents to the Special Provisions.
Added pages 224 - 260 to the Special Provisions.

Revised sheets 1, 173 & 183 of the Plans.

Added sheets 176A & 176B to the Plans.
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Prime contractors must utilize the enclosed material when preparing their bid
and must include any Schedule of Prices changes in their bidding proposal.

Bidders using computer-generated bids are cautioned to reflect any and all
Schedule of Prices changes, if involved, into their computer programs.

Very truly yours,

Scott E. Stitt, P.E.
Acting Engineer of Design and Environment
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By: Ted B. Walschleger, P. E.
Engineer of Project Management

cc: Diane O'Keefe, Region 1, District 1; Mike Renner; Estimates
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Contract: 60147

TRENCH AND BACKFILL FOR ELECTRICAL WORK
Effective: January 1, 2011

Revise the first sentence of Article 819.03(a) of the Standard Specifications to read:
“Trench. Trenches shall have a minimum depth of 30 in. (760 mm) or as
otherwise indicated on the plans, and shall not exceed 12 in. (300 mm) in width
without prior approval of the Engineer.”

Revise the second sentence of Article 819.03(b) of the Standard Specifications to read:

“The installation depth shall have a minimum depth of 30 in. (760 mm) below the
finished grade or as shown on the plans.”

Revise the first sentence of Article 819.05 of the Standard Specifications to read:

“Underground cable marking tape shall have a reinforced metallic detection
strip.”

Revise the second paragraph of Article 1066.05 of the Standard Specifications to read:

“The tape shall be a woven reinforced polyethylene tape with a metallic core or
backing that is detectable.”

FIBER OPTIC INTERCONNECT CABINET
Effective: January 1, 2011

Description. This item shall consist of furnishing and installing an outside plant fiber optic
interconnect cabinet. The cabinet shall have sufficient space and mounting appurtenances to
store a total of six 96-fiber cable splices, 120v power, and a shelf for the installation of media
converts and Ethernet switches. The splice enclosures used for determining the size shall be full
size closures, i.e., not a “mini” variant. The cabinet shall be similar to a Multilink 4 Bay OTN
cabinet. The minimum dimensions of the cabinet shall be 78"W x36”"D x 62"H, however the
cabinet may need to be larger to accommodate the number of splice enclosures specified.

Enclosure.

Main Body:  1/8” Aluminum 5052-H32.
Hardware: Type 304 Stainless Steel.

Finish: Polyester Powder Coated.

Racks: 3/16” Aluminum, E.lLA. / T.LLA. spacing (10-32 threads).
Doors: Minimum of 4 with 3 point latches, padlock able.

Main Cabinet:

2 - 197-23" Adjustable width racks, also adjustable front to rear position (43" tall)
2 - 19"23" Adjustable width racks, swing out for ease of rear equipment access
(40" tall)
Minimum of 166" of total inches of rack space (95 RU)
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The lock shall be Corbin #2 and two keys shall be supplied to the Department with each lock.
The keys shall be removable in the locked position only.

A data pocket of high impact thermoplastic material shall be provided. The nominal dimensions
of this pocket shall be 12 inches by 12 inches.

Collar studs shall be provided for mounting the stainless steel backboard panel.

The interconnect cabinet at the [-355 interchange shall have 120v power extended from the
existing lighting controller as a part of this item. The cables, raceway, and trench and backfill
shall be paid for separately. All other work to provide power to the cabinet shall be included in
the cost of this item.

The contractor may provide a rack mounted DC power supply to power the media converters
and Ethernet switches as long as the power supply is fully coordinated with the other equipment
manufacturers. Otherwise a sufficient quantity of 120v outlets shall be provided for the
individual power supplies. Outlets shall be surge protected and shall rated for the environment.
Standard corded outlet strips are not acceptable.

The outlets shall be of sufficient quantity to provide outlets for all equipment required in the
cabinet plus and additional spare duplex outlet. A surge suppressor shall be provided for the
outlets. The outlets shall be suitable for the application and cannot be typical indoor power
strips.

Installation. The cabinet shall be installed on a concrete foundation as a part of this item. The
Contractor shall confirm the orientation of the cabinet, with the Engineer, prior to installing the
foundation. A reinforced portland cement concrete foundation shall be constructed in accordance
with the cabinet manufacturer’s instructions and shall be a minimum of 36” deep. The top of the
foundation shall extend a minimum of 12-inches above grade.

Two 4-inch diameter galvanized steel conduit stub out with large radius sweeps shall be provide
on each side of the cabinet foundation for a total of eight.

The cabinet shall be set plumb and level on the foundation. It shall be fastened to the anchor rods
with hot-dipped galvanized or stainless steel nuts and washers. Foundation mounted lighting
controllers shall be caulked at the base with silicone.

All conduit entries shall be sealed with a rodent and dust/moisture barrier.

Work Pad. A poured, 5 inch thick concrete pad, extending not less than 48 in. from the foundation
edge shall be provided on all four sides of the cabinet.

Method Of Measurement. Fiber optic interconnect cabinet shall be counted, each installed.

Basis Of Payment. This item shall be paid at the contract unit each for FIBER OPTIC
INTERCONNECT CABINET as specified.
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ELECTRIC SERVICE INSTALLATION — GROUND MOUNT
Effective: January 1, 2011

Revise Section 805 of the Standard Specifications to read:

Description.

This work shall consist of all materials and labor required to install, modify, or extend the electric
service installation.

General.

The electric service installation shall be the electric service disconnecting means and it shall be
identified as suitable for use as service equipment.

The electric utility contact information is noted on the plans and represents the current
information at the time of contract preparation. The Contractor must request in writing for
service and/or service modification within 10 days of contract award and must follow-up with the
electric utility to assure all necessary documents and payment are received by the utility. The
Contractor shall forward copies of all correspondence between the contractor and utility
company. The service agreement and sketch shall be submitted for signature to the Engineer.

Materials.

General. The completed control panel shall be constructed in accordance with UL Std. 508A,
Industrial Control Panel, and carry the UL label. Wire terminations shall be UL listed.

Enclosure. The cabinet shall be UL 50, NEMA Type 3R unfinished single door design with back
panel. The cabinet shall be fabricated from Type 5052 H-32 aluminum with the frame and door
0.125-inch (3.175 mm) thick, the top 0.250-inch (6.350 mm) thick and the bottom 0.500-inch
(12.70 mm) thick. Seams shall be continuous welded and ground smooth. The door and door
opening shall be double flanged. The door shall be approximately 80% of the front surface, with
a full length tamperproof stainless steel .075-inch (1.91 mm) thick hinge bolted to the cabinet
with stainless steel carriage bolts and nylocks nuts. The locking mechanism shall be slam-latch
type with a keyhole cover. The cabinet shall be sized to adequately house all required
components with extra space for arrangement and termination of wiring. A minimum size of 40-
inches (1000 mm) high, 16-inches (400 mm) wide and 15-inches (375 mm) in depth is required.
The cabinet shall include a meter socket compatible and coordinated with the electric utility.
The cabinet shall be mounted upon a square Type A concrete foundation as indicated on the
plans. The foundation shall be included in the cost of this item and not paid for separately.

Surge Protector. Overvoltage protection, with LED indicator, shall be provided for the 120 volt
load circuit by the means MOV and thermal fusing technology. The response time shall be <5n
seconds and operate within a range of —40C to +85C. The surge protector shall be UL 1449
Listed.

Circuit Breakers. Circuit breakers shall be standard UL listed molded case, thermal-magnetic
bolt-on type circuit breakers with trip free indicating handles. 120 volt circuit breakers shall have
an interrupting rating of not less than 65,000 rms symmetrical amperes.
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Unless otherwise indicated, the main disconnect circuit breaker for the traffic signal controller
shall be rated 60 amperes, 120 V and the auxiliary circuit breakers shall be rated 10 amperes,
120 V.

Fuses, Fuseholders and Power Indicating Light. Fuses shall be small-dimensional cylindrical
fuses of the dual element time-delay type. The fuses shall be rated for 600 V AC and shall have
a UL listed interrupting rating of not less than 10,000 rms symmetrical amperes at rated voltage.
The power indicating light shall be LED type with a green colored lens and shall be energized
when electric utility power is present.

Ground and Neutral Bus Bars. A single copper ground and neutral bus bar, mounted on the
equipment panel shall be provided. Ground and neutral conductors shall be separated on the
bus bar. Compression lugs, plus 2 spare lugs, shall be sized to accommodate the cables with
the heads of the connector screws painted green for ground connections and white for neutral
connections.

Utility Services Connection. The Contractor shall notify the Utility Company marketing
representative a minimum of 30 working days prior to the anticipated date of hook-up. This 30
day advance notification will begin only after the Utility Company marketing representative has
received service charge payments from the Contractor. Prior to contacting the Utility Company
marketing representative for service connection, the service installation controller cabinet and
cable must be installed for inspection by the Utility Company.

Ground Rod. Ground rods shall be copper-clad steel, a minimum of 10 feet (3.0m) in length,
and 3/4 inch (20mm) in diameter. Ground rod resistance measurements to ground shall be 25
ohms or less. If necessary additional rods shall be installed to meet resistance requirements at
no additional cost to the contract.

Concrete Foundation. This work shall include a concrete foundation as specified and as
indicated in the plans. Add the following to Article 878.03 of the Standard Specifications:

All anchor bolts shall be according to Article 1006.09, with all anchor bolts hot dipped
galvanized a minimum of 12 in. (300 mm) from the threaded end. foundations shall be a
minimum depth of 48 inches (1220 mm).

Installation.

General. The Contractor shall confirm the orientation of the traffic service installation and its
door side with the engineer, prior to installation. All conduit entrances into the service
installation shall be sealed with a pliable waterproof material.

Pole Mounted. Brackets designed for pole mounting shall be used. All mounting hardware shall
be stainless steel. Mounting height shall be as noted on the plans or as directed by the
Engineer.

Ground Mounted. The service installation shall be mounted plumb and level on the foundation
and fastened to the anchor bolts with hot-dipped galvanized or stainless steel nuts and washers.
The space between the bottom of the enclosure and the top of the foundation shall be caulked
at the base with silicone.
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Basis of Payment.

The service installation shall be paid for at the contract unit price each for SERVICE
INSTALLATION of the type specified which shall be payment in full for the work described
herein. Utility company charges shall be paid for under the pay item Electric Utility Service
Connection..

FIBER OPTIC CABLE, SINGLE MODE
Effective: January 1, 2011

Description. The Contractor shall furnish and install loose-tube, single-mode, fiber optic cable
of the number of fibers specified as shown in the plans and as directed by the Engineer.

Other ancillary components, required to complete the fiber optic cable plant, including but not
limited to, moisture and water sealants, cable caps, fan-out kits, etc., shall be included in the
cost of fiber optic cable and will not be paid for separately.

Materials The single-mode, fiber optic cable shall incorporate a loose, buffer-tube design. The
cable shall be an accepted product of the United States Department of Agriculture Rural Utilities
Service (RUS) 7 CFR 1755.900 and meet the requirements of ANSI/ICEA Standard for Fiber
Optic Outside Plant Communications Cable, ANSI/ICEA S-87-640-1999 for a single sheathed,
non-armored cable, and shall be new, unused and of current design and manufacture.

Fibers.

The cables shall use dispersion unshifted fibers. The optical and physical characteristics of the
un-cabled fibers shall include:

The single-mode fiber shall meet EIA/TIA-492CAAA, "Detail Specification for Class IVa
Dispersion-Unshifted Single-Mode Optical Fibers," and ITU recommendation G.652.D,
“Characteristics of a single-mode optical fiber cable.”

Physical Construction
Requirement Units Value
Cladding Diameter (pm) 125.0+£ 0.7
Core-to-Cladding Concentricity (um) <05
Cladding Non-Circularity <0.7%

. . 1310 nm 9.2+04
Mode Field Diameter 1550 nm (um) 104+05
Coating Diameter (um) 2455
Colored Fiber Nominal Diameter (pm) 253 - 259
Fiber Curl radius of curvature (m) >4.0m
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Optical Characteristics
Requirement Units Value
. : 1310 nm <04
Cabled Fiber Attenuation 1550 nm (dB/km) <03
Point discontinuity 1310 nm (dB) <0.1
1550 nm <0.1
Macrobend Turns Mandrel OD
Attenuation 1 322 mm < 0.05 at 1550 nm
100 50 + 2 mm (dB) <0.05at 1310 nm
100 50 + 2 mm <0.10 at 1550 nm
100 60 + 2 mm < 0.05 at 1550 nm
100 60 £ 2 mm < 0.05 at 1625 nm
Cable Cutoff Wavelength (A ) (nm) <1260
Zero Dispersion Wavelength (A,) (nm) 1302 < A\, <1322
Zero Dispersion Slope (S,) (ps/(nm2skm)) | <0.089
1550 nm <35
Total Dispersion 1285-1330 nm (ps/(nmekm)) | <17.5
1625 nm <215
Cabled Polarization Mode Dispersion (ps/km™) <0.2
IEEE 802.3 GbE - 1300 nm Laser Distance (m) up to 5000
Water Peak Attenuation: 1383 = 3 nm (dB/km) <04

Cable Construction.
The number of fibers in each cable shall be as specified on the plans.

Optical fibers shall be placed inside a loose buffer tube. The nominal outer diameter of the
buffer tube shall be 3.0 mm. Each buffer tube shall contain up to 12 fibers. The fibers shall not
adhere to the inside of the buffer tube.

Each fiber shall be distinguishable by means of color coding in accordance with TIA/EIA-598-B,
"Optical Fiber Cable Color Coding." The fibers shall be colored with ultraviolet (UV) curable
inks.

Buffer tubes containing fibers shall be color coded with distinct and recognizable colors in
accordance with TIA/EIA-598-B, "Optical Fiber Cable Color Coding." Buffer tube colored stripes
shall be inlaid in the tube by means of co-extrusion when required. The nominal stripe width
shall be 1 mm.

For cables containing more than 12 buffer tubes, standard colors are used for tubes 1 through
12 and stripes are used to denote tubes 13 through 24. The color sequence applies to tubes
containing fibers only, and shall begin with the first tube. If fillers are required, they shall be
placed in the inner layer of the cable. The tube color sequence shall start from the inside layer
and progress outward.

In buffer tubes containing multiple fibers, the colors shall be stable across the specified storage
and operating temperature range and shall not be subject to fading or smearing onto each
other. Colors shall not cause fibers to stick together.
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The buffer tubes shall be resistant to external forces and shall meet the buffer tube cold bend
and shrinkback requirements of 7 CFR 1755.900.

Fillers may be included in the cable core to lend symmetry to the cable cross-section where
needed. Fillers shall be placed so that they do not interrupt the consecutive positioning of the
buffer tubes. In dual layer cables, any fillers shall be placed in the inner layer. Fillers shall be
nominally 2.5 mm or 3.0 mm in outer diameter.

The central member shall consist of a dielectric, glass reinforced plastic (GRP) rod (optional
steel central member). The purpose of the central member is to provide tensile strength and
prevent buckling. The central member shall be overcoated with a thermoplastic when required
to achieve dimensional sizing to accommodate buffer tubes/fillers.

Each buffer tube shall contain a water-swellable yarn for water-blocking protection. The water-
swellable yarn shall be non-nutritive to fungus, electrically non-conductive, and homogeneous. It
shall also be free from dirt or foreign matter. This yarn will preclude the need for other water-
blocking material; the buffer-tube shall be gel-free. The optical fibers shall not require cleaning
before placement into a splice tray or fan-out kit.

Buffer tubes shall be stranded around the dielectric central member using the reverse
oscillation, or "S-Z", stranding process.

Water swellable yarn(s) shall be applied longitudinally along the central member during
stranding.

Two polyester yarn binders shall be applied contrahelically with sufficient tension to secure each
buffer tube layer to the dielectric central member without crushing the buffer tubes. The binders
shall be non-hygroscopic, hon-wicking, and dielectric with low shrinkage.

For single layer cables, a water swellable tape shall be applied longitudinally around the outside
of the stranded tubes/fillers. The water swellable tape shall be non-nutritive to fungus,
electrically non-conductive, and homogenous. It shall also be free from dirt and foreign matter.

For dual layer cables, a second (outer) layer of buffer tubes shall be stranded over the original
core to form a two layer core. A water swellable tape shall be applied longitudinally over both
the inner and outer layer. The water swellable tape shall be non-nutritive to fungus, electrically
non-conductive, and homogenous. It shall also be free from dirt and foreign matter.

The cables shall contain one ripcord under the sheath for easy sheath removal.

Tensile strength shall be provided by the central member, and additional dielectric yarns as
required.

The dielectric yarns shall be helically stranded evenly around the cable core.

The cables shall be sheathed with medium density polyethylene (MDPE). The minimum nominal
jacket thickness shall be 1.4 mm. Jacketing material shall be applied directly over the tensile
strength members (as required) and water swellable tape. The polyethylene shall contain
carbon black to provide ultraviolet light protection and shall not promote the growth of fungus.
Added 01/07/2011

230



Route: FAI 80
Section: 99-5-Y
County: Will
Contract: 60147

The MDPE jacket material shall be as defined by ASTM D1248, Type Il, Class C, Category 4
and Grades J4, E7 and ES8.

The jacket or sheath shall be free of holes, splits, and blisters.
The cable jacket shall contain no metal elements and shall be of a consistent thickness.

Cable jackets shall be marked with the manufacturer's name, month and year of manufacture,
sequential meter or foot markings, a telecommunication handset symbol as required by Section
350G of the National Electrical Safety Code (NESC), fiber count, and fiber type. The actual
length of the cable shall be within -0/+1% of the length markings. The print color shall be white,
with the exception that cable jackets containing one or more co-extruded white stripes, which
shall be printed in light blue. The height of the marking shall be approximately 2.5 mm.

The maximum pulling tension shall be 2700 N (608 Ibf) during installation (short term) and 890
N (200 Ibf) long term installed.

The shipping, storage, and operating temperature range of the cable shall be -40°C to +70°C.
The installation temperature range of the cable shall be —30°C to +70°C.

General Cable Performance Specifications

The fiber optic cable manufacturer shall provide documentation and certify that the fiber optic
cable complies with the following EIA-455-xxx Fiber Optic Test Procedures (FOTP):

When tested in accordance with FOTP-3, "Procedure to Measure Temperature Cycling
Effects on Optical Fibers, Optical Cable, and Other Passive Fiber Optic Components,”
the change in attenuation at extreme operational temperatures (-40°C and +70°C) shall
not exceed 0.15 dB/km at 1550 nm for single-mode fiber and 0.3 dB/km at 1300 nm for
multimode fiber.

When tested in accordance with FOTP-82, "Fluid Penetration Test for Fluid-Blocked
Fiber Optic Cable," a one meter length of unaged cable shall withstand a one meter
static head or equivalent continuous pressure of water for one hour without leakage
through the open cable end.

When tested in accordance with FOTP-81, "Compound Flow (Drip) Test for Filled Fiber
Optic Cable,” the cable shall exhibit no flow (drip or leak) of filling and/or flooding
material at 70°C.

When tested in accordance with FOTP-41, "Compressive Loading Resistance of Fiber
Optic Cables," the cable shall withstand a minimum compressive load of 220 N/cm (125
Ibf/in) applied uniformly over the length of the sample. The 220 N/cm (125 Ibf/in) load
shall be applied at a rate of 2.5 mm (0.1 in) per minute. The load shall be maintained for
a period of 1 minute. The load shall then be decreased to 110 N/cm (63 Ibf/in).
Alternatively, it is acceptable to remove the 220 N/cm (125 Ibf/in) load entirely and apply
the 110 N/cm (63 Ibf/in) load within five minutes at a rate of 2.5 mm (0.1 in) per minute.
The 110 N/cm (63 Ibf/in) load shall be maintained for a period of 10 minutes. Attenuation
measurements shall be performed before release of the 110 N/cm (63 Ibf/in) load.
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The change in attenuation shall not exceed 0.15 dB at 1550 nm for single-mode fibers
and 0.30 dB at 1300 nm for multimode fiber.

When tested in accordance with FOTP-104, "Fiber Optic Cable Cyclic Flexing Test," the
cable shall withstand 25 mechanical flexing cycles around a sheave diameter not greater
than 20 times the cable diameter. The change in attenuation shall not exceed 0.15 dB at
1550 nm for single-mode fiber and 0.30 dB at 1300 nm for multimode fiber.

When tested in accordance with FOTP-25, "Repeated Impact Testing of Fiber Optic
Cables and Cable Assemblies," except that the number of cycles shall be two at three
locations along a one meter cable length and the impact energy shall be atleast 4.4 Nm
(in accordance with ICEA S-87-640)", the change in attenuation shall not exceed 0.15
dB at 1550 nm for single-mode fiber and 0.30 dB at 1300 nm for multimode fiber.

When tested in accordance with FOTP-33, "Fiber Optic Cable Tensile Loading and
Bending Test," using a maximum mandrel and sheave diameter of 560 mm, the cable
shall withstand a rated tensile load of 2670N (601 Ibf) and residual load of 30% of the
rated installation load. The axial fiber strain shall be < 60% of the fiber proof level after
completion of 60 minute conditioning and while the cable is under the rated installation
load. The axial fiber strain shall be < 20% of the fiber proof level after completion of 10
minute conditioning and while the cable is under the residual load. The change in
attenuation at residual load and after load removal shall not exceed 0.15 dB at 1550 hm
for single mode fiber and 0.30 dB at 1300 nm for multimode fiber.

When tested in accordance with FOTP-85, "Fiber Optic Cable Twist Test," a length of
cable no greater than 2 meters shall withstand 10 cycles of mechanical twisting. The
change in attenuation shall not exceed 0.15 dB at 1550 nm for single-mode fiber and
0.30 dB at 1300 nm for multimode fiber.

When tested in accordance with FOTP-37, "Low or High Temperature Bend Test for
Fiber Optic Cable," the cable shall withstand four full turns around a mandrel of < 20
times the cable diameter after conditioning for four hours at test temperatures of -30°C
and +60°C. Neither the inner or outer surfaces of the jacket shall exhibit visible cracks,
splits, tears, or other openings. The change in attenuation shall not exceed 0.30 dB at
1550 nm for single mode fiber and 0.50 dB at 1300 nm for multimode fiber.

Quality Assurance Provision

All cabled optical fibers > 1000 meters in length shall be 100% attenuation tested. The
attenuation of each fiber shall be provided with each cable reel. The cable manufacturer shall
be TL 9000 registered.

Packaging

Top and bottom ends of the cable shall be available for testing. Both ends of the cable shall be
sealed to prevent the ingress of moisture. Each reel shall have a weather resistant reel tag
attached identifying the reel and cable. The reel tag shall include the following information:
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Cable Number
Gross Weight
Shipped Cable Length in Meters
Job Order Number
Product Number
Customer Order Number
Date Cable was Tested
Manufacturer Order Number
Cable Length Markings
a: Top (inside end of cable)
b: Bottom (outside end of cable)

The reel (one flange) marking shall include:

Manufacturer

Country of origin

An arrow indicating proper direction of roll when handling
Fork lift-handling illustration

Handling Warnings.

Each cable shall be accompanied by a cable data sheet. The cable data sheet shall include the
following information:

Manufacturer Cable Number
Manufacturer Product Number
Manufacturer Factory Order Number
Customer Name

Customer Cable Number

Customer Purchase Order Number
Mark for Information

Ordered Length

Maximum Billable Length

Actual Shipped Length

Measured Attenuation of Each Fiber

The cable shall be capable of withstanding a minimum-bending radius of 20 times its outer
diameter during installation and 10 times its outer diameter during operation without changing
the characteristics of the optical fibers.

The cable shall meet all of specified requirements under the following conditions:

Shipping/storage temperature: -58° F to +158° F (-50° C to +70° C)
Installation temperature: -22° F to +158° F (-30° C to +70° C)
Operating temperature: -40° F to +158° F (-40° C to +70° C)
Relative humidity from 0% to 95%, non-condensing

Optical Patch Cords and Pigtails.
The optical patch cords and pigtails shall comply with the following:
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The optical patch cords shall consist of a section of single fiber, jacketed cable
equipped with optical connectors at both ends.

The factory installed connector furnished as part of the optical patch cords and
pigtails shall meet or exceed the requirements for approved connectors specified
herein.

The fiber portion of each patch cord and pigtail shall be a single, jacketed fiber with
optical properties identical to the optical cable furnished under this contract.

The twelve fiber single-mode fiber optic cable shall be installed as a pigtail with
factory installed ST compatible connectors.

The patch cords shall comply with Telcordia GR-326-CORE

Connectors.
The optical connectors shall comply with the following:

All connectors shall be factory installed ST compatible connectors. Field installed
connectors shall not be allowed.

Maximum attenuation 0.4dB, typical 0.2dB.

No more than 0.2dB increase in attenuation after 1000 insertions.

Attenuation of all connectors will be checked and recorded at the time of installation
with an insertion test minimum 5 times checked with an OTDR.

All fibers shall be connectorized at each end.

All fibers shall terminate at a fiber patch panel

Unused fibers will be protected with a plastic cap to eliminate dust and moisture.
Termination shall be facilitated by splicing factory OEM pigtails on the end of the
bare fiber utilizing the fusion splicing method. Pigtails shall be one meter in length.

CONSTRUCTION REQUIREMENTS

Experience Requirements.

Personnel involved in the installation, splicing and testing of the fiber optic cables shall meet the
following requirements:

o A minimum of three (3) years experience in the installation of fiber optic cables, including
fusion splicing, terminating and testing single mode fibers.

e Install two systems where fiber optic cables are outdoors in conduit and where the
systems have been in continuous satisfactory operation for at least two years. The
Contractor shall submit as proof, photographs or other supporting documents, and the
names, addresses and telephone numbers of the operating personnel who can be
contacted regarding the installed fiber optic systems.

¢ One fiber optic cable system (which may be one of the two in the preceding paragraph),
which the Contractor can arrange for demonstration to the Department representatives
and the Engineer.

Installers shall be familiar with the cable manufacturer’s recommended procedures for installing

the cable.
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This shall include knowledge of splicing procedures for the fusion splicer being used on this
project and knowledge of all hardware such as breakout (furcation) kits and splice closures.
The Contractor shall submit documented procedures to the Engineer for approval and to be
used by Construction inspectors.

Personnel involved in testing shall have been trained by the manufacturer of the fiber optic
cable test equipment to be used, in fiber optic cable testing procedures. Proof of this training
shall be submitted to the Engineer for approval. In addition, the Contractor shall submit
documentation of the testing procedures and a copy of the test equipment operation manual for
approval by the Engineer.

Installation in Raceways.

The Contractor shall provide a cable-pulling plan, identifying where the cable will enter the
underground system and the direction of pull. This plan will address locations where the cable
is pulled out of a handhole, coiled in a figure eight, and pulled back into the hand hole. The plan
shall address the physical protection of the cable during installation and during periods of
downtime. The cable-pulling plan shall be provided to the Engineer for approval a minimum of
15 working days prior to the start of installation. The Engineer’'s approval shall be for the
operation on the freeway and does not include an endorsement of the proposed procedures.
The Contractor is responsible for the technical adequacy of the proposed procedures.

During cable pulling operations, the Contractor shall ensure that the minimum bending of the
cable is maintained during the unreeling and pulling operations. Entry guide chutes shall be
used to guide the cable into the handhole conduit ports. Lubricating compound shall be used to
minimize friction. Corner rollers (wheels), if used, shall not have radii less than the minimum
installation-bending radius of the cable. A series array of smaller wheels can be used for
accomplishing the bend if the cable manufacturers specifically approve the array.

The pulling tension shall be continuously measured and shall not be allowed to exceed the
maximum tension specified by the manufacturer of the cable. Fuse links and breaks can be
used to ensure that the cable tensile strength is not exceeded. The pulling system shall have an
audible alarm that sounds whenever a pre-selected tension level is reached. Tension levels
shall be recorded continuously and shall be given to the Engineer.

The cable shall be pulled into the conduit as a single component, absorbing the pulling force in
all tension elements. The central strength member and Aramid yarn shall be attached directly to
the pulling eye during cable pulling. "Basket grip" or "Chinese-finger type" attachments, which
only attach to the cable’s outer jacket, shall not be permitted. A breakaway swivel, rated at 95%
of the cable manufacturer's approved maximum tensile loading, shall be used on all pulls. When
simultaneously pulling fiber optic cable with other cables, separate grooved rollers shall be used
for each cable.

To minimize the exposure of the backbone cable and to facilitate the longer lengths of fiber optic
cable, the Contractor shall use a “blown cable” (pneumatically assisted) technique to place the
fiber optic cable.

Where cable is to be pulled through existing conduit which contains existing cables, optical or
other, the existing cables shall be removed and reinstalled with the fiber optic cable as indicated
on the plans.
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The removal of the cable(s) shall be paid for separately. Reinstallation of the existing cables, if
indicated on the plans, along with the fiber optic cable shall be included in this item for payment.

| Tracer Wire

A tracer wire shall be installed with all fiber optic cable runs. One tracer wire shall be installed
along with the fiber optic cable in each raceway. If a raceway has more than one fiber optic
cable, only one tracer wire per raceway is required. If there are parallel raceways, a tracer wire
is required in each raceway that contains a fiber optic cable. Tracer wire shall be installed in
raceway segments which are metallic to provide a continuous tracer wire system.

The tracer wire shall be a direct burial rated, number 12 AWG (minimum) solid (.0808”
diameter), steel core soft drawn high strength tracer wire. The wire shall have a minimum 380
pound average tensile break strength. The wire shall have a 30 mil high density yellow
polyethylene (HDPE) jacket complying with ASTM-D-1248, and a 30 volt rating.

Connection devices used shall be as approved by the tracer wire manufacturer, except wire
nuts of any type are not acceptable and shall not be used.

The cost of the tracer wire shall be included in the cost of the fiber optic cable and not paid for
separately.

Construction Documentation Requirements

Installation Practices for Outdoor Fiber Optic Cable Systems

The Contractor shall examine the proposed cable plant design. At least one month prior to
starting installation of the fiber optic cable plant, the Contractor shall prepare and submit to the
Engineer for review and approval, ten (10) copies of the Contractor’s “Installation Practices for
Outdoor Fiber Optic Cable Systems” manual. This manual shall address the Contractor’s
proposed practices covering all aspects of the fiber optic cable plant. This submittal shall
include all proposed procedures, list of installation equipment, and splicing and test equipment.
Test and quality control procedures shall be detailed as well as procedures for corrective action.

Operation and Maintenance Documentation

After the fiber optic cable plant has been installed, ten (10) complete sets of Operation and
Maintenance Documentation shall be provided. The documentation shall, as a minimum,
include the following:

 Complete and accurate as-built diagrams showing the entire fiber optic cable plant
including locations of all splices.

» Final copies of all approved test procedures

« Complete performance data of the cable plant showing the losses at each splice
location and each terminal connector.

» Complete parts list including names of vendors.
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Testing Requirements

The Contractor shall submit detailed test procedures for approval by the Engineer. All fibers
(terminated and unterminated) shall be tested bi-directionally at both 1310 nm and 1550 nm with
both an Optical Time Domain Reflectometer (OTDR) and a power meter with an optical source.
For testing, intermediate breakout fibers may be concatenated and tested end-to-end. Any
discrepancies between the measured results and these specifications will be resolved to the
satisfaction of the Engineer. Unterminated (non-connectorized) fibers shall be tested with an
approved bare fiber adapter.

The Contractor shall provide the date, time and location of any tests required by this
specification to the Engineer at least 5 days before performing the test. Upon completion of the
cable installation, splicing, and termination, the Contractor shall test all fibers for continuity,
events above 0.1 dB, and total attenuation of the cable. The test procedure shall be as follows:

A Certified Technician utilizing an Optical Time Domain Reflectometer (OTDR) and Optical
Source/Power Meter shall conduct the installation test. The Technician is directed to conduct
the test using the standard operating procedures defined by the manufacturer of the test
equipment. All fibers installed shall be tested in both directions.

A fiber ring or fiber box shall be used to connect the OTDR to the fiber optic cable under test at
both the launch and receive ends. The tests shall be conducted at 1310 and 1550 nm for all
fibers.

At the completion of the test, the Contractor shall provide two copies of documentation of the
test results to the Project Engineer. The test documentation shall be submitted as both a bound
copy and a CDROM and shall include the following:

Cable & Fiber Identification:

Cable ID e  Operator Name
. g;kr)]lte Location - beginning and end « Date & Time
Fiber ID, including tube and fiber color e  Setup Parameters
e Wavelength e Range (OTDR)
e Pulse width (OTDR) e Scale (OTDR)
« Refractory index (OTDR) . f;t]lée Option chosen to pass OTDR “dead
Test Results shall include:
e OTDR Test results e Measured Length (Cable Marking)
e Total Fiber Trace e Total Length (OTDR)

e  Optical Source/Power Meter Total

*  Splice Loss/Gain Attenuation (dB/km)

e Events>0.10dB
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Sample Power Meter Tabulation:

Power Meter Measurements (dB)

: ! Cable Bidirectional
Location F,thi)er Length AtoB Bto A Average
A B ) (km) 1310 nm 1550 nm 1310 nm 1550 nm 1310 nm 1550 nm

2

Maximum Loss

Minimum Loss

The OTDR test results file format must be Bellcore/Telcordia compliant according to GR-196-
CORE Issue 2, OTDR Data Standard, GR 196, Revision 1.0, GR 196, Revision 1.1, GR 196,
Revision 2.0 (SR-4731) in a “.SOR?” file format. These results shall also be provided in tabular
form, see sample below:

Sample OTDR Summary
Do s?gar?;‘; on: TCF-1K-03 . C?C;?isn: Pump Sta. 67 | Date: 1/1/00
Fiber Event Event Event Loss (dB)
Number Type Location 1310 nm 1550 nm
1 Splice 23500 Ft. .082 .078
1 Splice 29000 Ft. .075 .063
2 Splice 29000 Ft. .091 .082
3 Splice 26000 Ft. .072 .061
3 Bend 27000 Ft. .010 .009

The following shall be the criteria for the acceptance of the cable:

The test results shall show that the dB/km loss does not exceed +3% of the factory test or 1% of
the cable's published production loss. However, no event shall exceed 0.10 dB. If any event is
detected above 0.10 dB, the Contractor shall replace or repair the fiber including that event
point.

The total loss of the cable (dB), less events, shall not exceed the manufacturer's production
specifications as follows: 0.5 dB/km at both 1310 and 1550 nm.

If the total loss exceeds these specifications, the Contractor shall replace or repair that cable
run at the no additional cost to the state, both labor and materials. Elevated attenuation due to
exceeding the pulling tension during installation shall require the replacement of the cable run at
no additional cost to the State, including labor and materials.

Splicing Requirements

Splices shall be made at locations shown on the Plans. Any other splices shall be permitted only
with the approval of the Engineer. Splices will be paid for separately.
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Slack Storage of Fiber Optic Cables.

Included as a part of this item, slack fiber shall be supplied as necessary to allow splicing the
fiber optic cables in a controlled environment, such as a splicing van or tent. After splicing has
been completed, the slack fiber shall be stored underground in handholes or in the raised base
adapters of ground mounted cabinets in accordance with the fiber optic cable manufacturer’s
guidelines. Fiber optic cable slack shall be 100 feet for each cable at each splice location,
above or below ground. Fiber optic cable slack shall be 50 feet for each cable at access points,
above or below ground, where splicing is not involved. This slack shall be measured for
payment.

Fiber optic cable shall be tagged inside handholes with yellow tape containing the text:
"CAUTION - FIBER OPTIC CABLE." In addition, permanent tags, as approved by the engineer,
shall be attached to all cable in a hand hole or other break-out environment. These tags shall
be stainless steel, nominally 0.75” by 1.72”, and permanently embossed. These tags shall be
attached with stainless steel straps, and shall identify the cable number, the number of fibers,
and the specific fiber count. Tags and straps shall be Panduit or approved equal. See figure
below:
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HANDHOLE OR
/ COMMUNICATIONS VAULT
( )
FIBER
OPTIC
CABLE X

| TCFE-02-8| |

TCF-IE-02-N

SPLICE
ENCLOSURE

STAINLESS STEEL
CABLE TAG WITH
STAINLESS STEEL
BANDS.

LCF-E-02-B

| 3.5" }

" TCF-IE-02-S
0 0

\; STAINLESS STEEL CABLE TAG
PANDUIT OR APPROVED
EQUAL.

NOTES:

1. INNER DUCT NOT SHOWN FOR
CLARITY.

2. CABLE SLACK NOT SHOWN FOR
CLARITY.

3. CONFIRM CABLE DESIGNATIONS
WITH ENGINEER DURING SHOP
DRAWING SUBMITTAL.

Label the destination of each trunk cable onto the cable in each handhole, vault or cable
termination panel.

Method of Measurement Fiber optic cable will be measured for payment in feet in place
installed and tested. Fiber optic cable will be measured horizontally and vertically between the
changes in direction, including slack cable. The entire lengths of cables installed in buildings
will be measured for payment

Basis of Payment This work will be paid for at the contract unit price per foot for FIBER OPTIC
CABLE of the type, size, and number of fibers specified. Payment shall not be made until the
cable is installed, spliced and tested in compliance with these special provisions.
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MODIFICATION OF EXISTING CCTV DISTRIBUTION SYSTEM
January 1, 2011

General. The CCTV (Closed Circuit Television) Distribution System is a fully integrated IP
multicast system, comprised primarily of Cisco network hardware and software, providing multi-
point internet protocol based video images and control over Ethernet to multiple monitoring
center locations while minimizing bandwidth demand upon the system.

The system shall be generally configured to collect video images and connect control from field
mounted cameras at distribution node locations and to produce video images and controls at
designated distribution nodes and at three monitoring locations under this contract work.

The three monitoring locations to be addressed by this contract under this item are:

The ComCenter at the District 1 Headquarters in Schaumburg
The ITS Office in Schaumburg
The Traffic Systems Center in Oak Park

The system shall utilize existing CCTV elements, and shall include all materials and equipment
necessary to integrate the new cameras into the existing system. The work under this Special
Provision includes the coordination with camera equipment provided under this contract,
adjacent contract(s), and coordination with existing CCTV equipment as indicated, including
adjustments of or supplements to the equipment as may be required

Video Control software. The existing control software is ICX's 360 Cameleon Enterprise
camera control. Included in this item, the Contactor shall provide 20 (twenty) Enterprise
software license units. The contractor shall also provision all cameras for both [-80 contracts,
60M59 and 60147, for the ICX 360 Cameleon system. This shall include, but not limited to, the
GUI, encoders, decoders, cameras etc. to enable the proposed cameras operational throughout
the video distribution system.

Ten video decoders, codecs, shall be included in this item which shall be fully coordinated with
the CCTV Equipment item which is described elsewhere herein.

The decoders shall be dedicated hardware devices. The codec shall be a single video channel
type to transfer “full motion” 30 frame-per-second high quality D1 color video at up to 20
Megabits per second. The units shall operate to produce a robust data communications stream
that shall allow for both video and audio transmission and shall be immune to timing disruptions
in the existing IP multi-cast system.

The units shall be rack-mountable, or single unit chassis for single unit installation complete with
power supplies as required, operating from a 120-volt single phase AC power input. Units
mounted in VCPs or other control building shall be rack mountable and include standard 19”
racks with dual redundant power supplies.

Decoders shall have multi-stream format detection, and decode H.264, MPEG-4 and MJPEG
streams.
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Approvable codecs shall be compatible with and demonstrably interoperable with the standard

codec product of at least one other vendor. Final approval of codec equipment shall be

dependent upon a demonstration test of multi-vendor interoperability. Initial submittal

information shall include documentation of this interoperability and a demonstration testing plan
for approval by the Engineer.

The CODEC decoders shall be Optelecom-NKF series S-60 D-MC, or approved equal by the
Engineer. The Approved equal shall be 100% interchangeable with the specified unit with
respect to functionality and performance.

Materials shall be supplied to satisfy the following:

Video Requirements

Video channels 1x PAL/NTSC (Auto/PAL/NTSC)

Output level 1 Vpp (£3 dB)

Compression algorithm s H.264 BP (ISO/IEC 14496-10), MJPEG,
MPEG-4 (ISO/IEC 14496-2, ISMA comp.)

Type of streaming UDP/IP (multi- and/or unicast)

Decoding latency TBD

Resolution D1, ¥.D1, 2CIF, CIF, QCIF, VGA

GOP structure I, IP

Frame rate 1to 30 fps

On Screen Display (OSD) 3x Text lines (configurable: position, color,
border/outline color, font size), 1x image in
BMP, GIF, or JPEG format configurable:
position, scaling)

Live View encoder (MJPEG) HTTP, FTP pull

Connector type BNC 75Q (gold plated center pin)

Transmission interface Requirements

Number of interfaces 1
Fast Ethernet

Interface 10/100Base-TX Auto Negotiation, half-duplex/full-duplex,
10/100 Mb

SFP option Empty SFP slot for 100 Mbps SFP device

Protocols H.264 BP, MPEG-4 ES, (M)JPEG, RTP,
RTCP,

RTSP, TCP, UDP, IP, DHCP, IGMPV2,(S)NTP,
MX/IP, HTTP, SNMP v2, FTP, TelNet, SAP,

UPNP
Connector type RJ45
Power Requirements
Power consumption <5W
Rack-mount units MC 10 and MC11 power supply cabinets
Stand-alone units (/SA) 11to 19 VDC (PSA-12 DC/25 or PSR-12 DC)
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Management Requirements
LED status indicators
DC Power-on indicator (green)
SYNC All links are operational (green); failure in RX
stream(s) (yellow); failure in TX stream(s) (red)
Ethernet port Green LED: on=100 Mb, o_ff:10 _Mb; Amber
LED: on=link okay, flashes with activity
Network Management & | SNMP v2, MX™ HTTP API, HTML (password
Control protected)
Environmental Requirements
Operating temperature +14° F to +140° F (-10 °C to +60 °C)
Relative humidity <95% as long as there is no condensation.
MTBF TBD
Safety & EMC TBD
Contact Closures Requirements
Number of channels 2x in, 2x out
Number of streams 2x 3 (multi- and/or unicast)
Output Fail-safe, potential-free
Connector type RJ45
Data Requirements
Number of channels 2 (full-duplex)
Number of streams 2x 3 (multi- and/or unicast)
Interfaces 1xRS232 .
1x RS422/485 (2- or 4-wire)
Stream TCP/UDP/MX configurable
Data rate 300 b/s to 230.4 kb/s
Connector type RJ45
Audio Requirement
Number of channels 2 (stereo, full-duplex)
Number of streams 3 (multi- and/or unicast)
Maximum bandwidth 20 Hz to 20 kHz
Sampling resolution 8/16-bits linear PCM or
G.711
Input level Adjustable, mic or line
Output level Adjustable, 3 Vrms max.
Input impedance >20 kQ or 600Q bal.
Output impedance <100Q bal.
Connector type RJ45

The decoders shall be UL listed and be type-accepted to 47 CFR (FCC), Part 15, Type A.

The Codecs shall be the standard product of an established North American manufacturer. The
manufacturer shall have been in business for a minimum of 7 years. The manufacturer shall
provide a minimum of a twelve (12) month warranty from the date of installation. The
manufacturer shall provide technical support via email, fax and telephone. The above forms of
support shall be provided Monday through Friday, 8:00am to 5:00pm EST.
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The Manufacturer shall also have a repair facility within North America.

The units shall be 19-inch rack-mountable, complete with power supplies as required for the
rack configurations indicated on the plans, operating from a 120-volt single phase AC power
input

The codecs shall be fully capable of transmitting the PTZ commands of the CCTV camera
manufacturer being furnished under this contract as well as existing Philips/Bosch, Pelco, Vicon
and Cohu camera commands. Serial data will be transmitted over TCP-IP. Each serial port must
support IP addressing with the ability to select the appropriate IP socket number. The codecs
must provide the ability to establish an IP connection directly from a workstation to any encoder
IP address and socket number to pass serial data. Transmission of serial data must be
independent of the video stream. Any serial data conversion required by the codec to
communicate to the camera shall be included in this pay item and shall not be paid for
separately.

The Encoder/Decoder serial data port must support Multicast data to broadcast a single serial
data input to multiple remote encoder serial data port recipient. Bi-directional data must be
supported on the codecs.

A demonstration of this low speed serial data transfer shall be required before material submittal
approval is given. See submittal requirements in this Special Provision.

Codec operation and management. Each unit must support a local console accessible using
one of the serial interfaces to provide access to all configuration menus of the product including
the initial IP address configuration as well as for troubleshooting purposes. The interface must
be menu driven for novice users.

All units (encoders and decoders) must support SNMPv2 management protocol to provide the
ability to control and monitor all configuration parameters and diagnostics from any 3rd party
SNMP management application.

The Encoders/Decoders must support firmware updates from a central site. Updates must be
downloadable to a single unit or by bulk via a single command from a firmware utility application
via the Ethernet network. The firmware utility application must provide confirmation of the
successful and unsuccessful updates. Upon completing of the update, the units must resume to
original configuration without the need to reload the unit configuration.

Ethernet Switches. An Industrial hardened 19-port Gigabit Ethernet switch shall be provided
and provisioned at the fiber optic interconnect cabinet to connect the 1-80 cameras. The switch
shall have Gigabit single mode fiber optic ports with a minimum range of 70km to establish a
connection with the equipment specified herein at the D1 Headquarters. Connectors shall be of
the ST Type. The switch shall have redundant power supplies an operating temperature range
of -40°C to +85°C without the use of fans. All printed circuit boards shall receive a factory
applied conformal coating. The switch shall be a Ruggedcom RSG2100 or approved equal.

A 9-port industrial hardened Gigabit Ethernet switch with power supply shall be installed at the

D1 Headquarters and shall be provisioned to connect to the existing Video Distribution System.
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The switch shall have Gigabit single mode fiber optic ports with a minimum range of 70km to
establish a connection with the equipment specified herein at the 1-80/1-355 Interchange.
Connectors shall be of the ST Type. The switch shall be a Ruggedcom RS900G or approved
equal.

Both switches shall be fully coordinated with each other as well the existing Video Distribution
System equipment and fully compliant with multicast standards as well as QoS.

Provisioning of IP routing and switching equipment. The Contractor shall fully integrate all the
equipment to be installed with the existing video distribution system as a part of this item and
this coordination will require technical services of the existing system integrator, AT&T, a Cisco
Systems Integrator (Contact: Jim Patterson, AT&T, 217.801.2329) and coordination with the
State Electrical Maintenance Contractor. This work shall be included in the item and will not be
paid for separately.

Method of Measurement. The modification of existing video distribution system shall be
measured for payment as lump sum when furnished, installed, configured, warranted, made
fully operational, and tested as detailed herein.

Basis Of Payment. This work will be paid for at the contract lump sum price for MODIFICATION
OF EXISTING VIDEO DISTRIBUTION SYSTEM which shall be for the work as specified herein.

CCTV EQUIPMENT
Effective: January 1, 2011

Description.

This item shall consist of furnishing and installing equipment for the control and distribution of
CCTV video from the CCTV camera to the Fiber Optic Interconnect Cabinet. Transmission for the
video and control signal shall be by fiber optic cable as specified elsewhere herein and as
indicated in the plans. Distribution from the Fiber Optic Interconnect Cabinet shall be as specified
for the item Modification of Existing Video Distribution System.

The transmission of the video over fiber shall include fiber transceivers at the camera location and
the VCP. The video CODEC encoder specified herein shall be co-located in the CCTV equipment
cabinet.

The CODEC encoders are specified and included as a part of this item and shall be fully
coordinated with the decoders.

The CODEC decoders are specified and paid for as a part of the Modification of Existing Video
Distribution System pay item and shall be fully coordinated and of the same manufacturer as the
video CODEC encoders specified herein.
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CODEC Quantity Tabulation

CODEC Location

Type At Camera D1H.Q. ITS Office TSC
Contract 60147 60M59 | 60147 | 60M59 60147 60M59 | 60147 60M59
Encoder 4 5 0 0 0 0 0 0
Decoder 0 0 2 2 1 1 2 2

Construction Requirements

General. The Contractor shall prepare and submit a shop drawing detailing the complete
closed-circuit television cabinet equipment installation. The shop drawings shall identify the
installation and specifications of all components to be supplied, for approval of the Engineer.
Particular emphasis shall be given to the cabling and the interconnection of all of the
components.

The Contractor shall demonstrate a prototype assembly using the proposed components. This
demonstration shall take place at a Contractor selected and Engineer approved location. These
conformance tests shall be completed prior to the delivery of any completed assemblies to the
project site. Any deviations from these specifications that are identified during this testing shall
be corrected prior to shipment of the assembly to the project site.

Appropriate connectors shall be furnished and installed to interface the in-cabinet components
to the integrated dome camera assembly. The Contractor shall mount the in-cabinet
components in the equipment cabinet and connect them to AC power, communications, and
video feeds.

Testing. The Contractor shall test each installed CCTV Cabinet Equipment. The test shall be
conducted from the field cabinet using the standard communication protocol and a laptop
computer. The Contractor shall verify that the camera can be fully exercised and moved
through the entire limits of Pan, Tilt, Zoom, Focus and Iris adjustments, using both the manual
control and presets. In addition, a video monitor and an oscilloscope shall verify that the video
signal meets or exceeds the specified requirements.

| The Contractor shall repeat the test at the Fiber Optic Interconnect Cabinet.

The Contractor shall maintain a log of all testing and the corresponding results. A
representative of the Contractor and a representative of the Engineer shall sign the log as
witnessing the results. Records of all tests shall be submitted to the Engineer prior to accepting
the installation.

Documentation. One copy of all operations and maintenance manuals for each CCTV
component shall be delivered for each assembly installed. In addition, full documentation for all
software and associated protocols shall be supplied to the Department on a CD-ROM. The
Department reserves the right to provide this documentation to other parties who may be
contracted with in order to provide overall integration or maintenance of this item.

Warranty. The Contractor shall warranty all materials and workmanship including labor for a
period of two years after the completion and acceptance of the installation, unless other
warranty requirements prevail.
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The warranty period shall begin when the Contractor completes all construction obligations
related to this item and when the components for this item have been accepted, which shall be
documented as the final completion date in the construction status report. This warranty shall
include repair and/or replacement of all failed components via a factory authorized depot repair
service. All items sent to the depot for repair shall be returned within two weeks of the date of
receipt at the facility. The depot location shall be in the United States. Repairs shall not require
more then two weeks from date of receipt and the provider of the warranty shall be responsible
for all return shipping costs.

The depot maintainer designated for each component shall be authorized by the original
manufacturer to supply this service. A warranty certificate shall be supplied for each component
from the designated depot repair site indicating the start and end dates of the warranty. The
certificate shall be supplied at the conclusion of the system acceptance test and shall be for a
minimum of two years after that point. The certificate shall name the Department as the
recipient of the service. The Department shall have the right to transfer this service to other
private parties who may be contracted to perform overall maintenance of the facility.

Materials.
Enclosure.

CCTV Cabinet. The CCTV Cabinet, as a minimum, shall be a Hoffman Enclosures Model
A30H2410SS6LP, Electromate Enclosures Model E-30H2410SSLP, or approved equal. The
cabinet shall be NEMA 4X compliant. The nominal dimensions of the cabinet shall be 30 inches
high by 24 inches wide by 10 inches deep. These manufacturers and model numbers are
included as a guide to indicate the type of cabinet to be provided and may not be the exact
manufacturer and part numbers. Due to contractor selection of equipment to be utilized, the
cabinet may need to be larger. The contractor shall be responsible for providing an adequately
sized cabinet and shall be included in the bid unit price for this item.

The cabinet shall be fabricated of 14 gauge Type 304 or Type 316L stainless steel. All seams
shall be continuously welded and ground smooth with no holes or knockouts. The cabinet shall
be fabricated with a rolled lip around three sides of the door and on all sides of the enclosure
openings to exclude liquids and contaminants. A stainless steel door clamp assembly shall
assure a watertight seal. A seamless gasket shall be included to assure a watertight and dust-
tight seal.

The cabinet shall have provisions for padlocking in the closed position. The lock shall be Corbin
#2 and two keys shall be supplied to the Department with each lock. The keys shall be
removable in the locked position only.

A data pocket of high impact thermoplastic material shall be provided. The nominal dimensions
of this pocket shall be 12 inches by 12 inches.

Collar studs shall be provided for mounting the stainless steel backboard panel.

The cabinet shall be unpainted. Cover, sides, top, and bottom shall have a smooth brushed
finish.

Stainless Steel Panel. The cabinet shall be furnished with a stainless steel panel. It shall
mount on the collar studs fabricated with the CCTV cabinet.
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Installation. The cabinet shall be installed as indicated on the detail drawings by means
compatible with the type of CCTV camera structure selected by the Contractor.

Closed Circuit Television Camera Power Supply.

The Closed Circuit Television Camera Power Supply shall supply power to the camera dome
assembly. The power supply shall be a Treehaven Technologies RVSFB120XLB or approved
equal. The requirements include:

Input voltage 120 VAC + 10%

Output voltage 24 VAC + 10%

Operating Temperature Range: -40°C to +70°C (minimum)
Storage Temperature Range: -40°C to +75°C (minimum)

The power supply shall include an AC power indicator with power on/off switch. All outputs shall
be fused. The power supply shall be sized for the dome units being supplied, considering
pan/tilt, heating, and blower requirements, and shall not be less than 100 VA.

Over-voltage Protection. Over-voltage protection shall be provided on the power conductors,
camera control conductors, and the video cables. The specific protection is based on the
elements being protected.

Incoming Power Protection. The incoming power shall be protected with a filtering surge
protector that absorbs power line noise and switching transients. The specified performance
shall be as follows:

Peak current 20 kA (8x20 us waveshape)

Life Test 5% change

Clamp voltage 280 V typical @ 20 kA

Response time <5ns

Continuous service current 10 amps max. 120 VAC/60 Hz
Operating Temperature -40°C to +75°C (minimum)

Nominal dimensions 7.15 inches by 3.13 inches by 2.3 inches

Video Cable Protection. The coaxial cable from the camera shall be protected with gas tubes
and silicon avalanche devices. The units shall include re-settable fuses to protect against sneak
currents. Specific requirements include:

Frequency 0 to 20 MHz

Peak surge current 20 kA (8x20 ps waveshape)
Technology Hybrid, solid-state
Attenuation 0.1 dB at 10 MHz

Response time <lns

Protection Line-to-shield

Input/output connectors BNC

Impedance 75 ohms

Temperature range -40°C to +75°C (minimum)
Humidity 0% to 95% (non-condensing)
Clamping voltage 6V

Nominal dimensions 4.5 inches by 1.5 inches by 1.25 inches
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The video cable protector shall be UL listed.

Camera Control Cable Protection. The camera control cable protector shall protect the RS-
422/RS-485 signal and bi-phase signal leads going to the camera dome assembly. Specific
requirements include:

Technology Hybrid, solid-state

Response time <5ns

Protection Line-to-ground

Input/output connectors terminal block

Temperature range -40°C to +75°C (minimum)

Humidity 0% to 95% (non-condensing)
Clamping voltage 7.25 V (maximum); <7.0 V (typical)
Nominal dimensions 4.5 inches by 3.3 inches by 1.8 inches

The protector shall protect a minimum of four conductors. [Transmit Data (2 wires) and
Receiver Data (2 wires)]

Fiber Optic Cable Termination

The Contractor shall include all necessary wires and cables necessary to interconnect the
components of the CCTV cabinet. The Contractor shall provide a factory terminated patch
block with a 12 fiber pigtail of sufficient length to connect to the lateral splice handhole without
the use of any intermediate splices. The patch block shall be a Fiber Connections, Gator Patch
Il or approved equal..

Fiber Optic Distribution

Fiber Optic Media Converter Pair. The CCTV Cabinet Equipment shall include a matched pair
fiber optic media converter pair as described herein. The media converter pair shall be
industrially hardened and have an operating temperature range of -40°C to +85°C without the
use of fans. The media converter pair shall be single mode, ST type connector, Ruggedcom
RMC or approved equal with a minimum range of 15km. The far end of the media converters
shall be installed in the fiber optic interconnect cabinet and the installation shall be fully
coordinated with any adjacent contractors. All connections/cables to the media converters shall
be included in this item.

Video CODEC

Video Encoders and Decoders. Video encoders and decoders (codecs) shall be dedicated
hardware devices, and except for differences between encoders and decoders they shall all of
the same type from the same common manufacturer. The codec shall be a single video channel
type to transfer “full motion” 30 frame-per-second high quality D1 color video via H.264, MPEG-
4, and MPEG-2 video compression at up to 20 Megabits per second. The units shall operate to
produce a robust data communications stream that shall allow for both video and audio
transmission and shall be immune to timing disruptions in the existing IP multi-cast system.

The units shall be rack-mountable, or single unit chassis for single unit installation complete with
power supplies as required, operating from a 120-volt single phase AC power input. Unit
mounted in VCPs or other control building shall include a standard 19” rack with dual redundant
power supplies.
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Encoder units shall accept NTSC video BNC input, Ethernet RJ-45 communications, and RJ45
serial data input connections.

Approvable codecs shall be compatible with and demonstrably interoperable with the standard
codec product of at least one other vendor. Final approval of codec equipment shall be
dependent upon a demonstration test of multi-vendor interoperability. Initial submittal
information shall include documentation of this interoperability and a demonstration testing plan
for approval by the Engineer.

The CODEC encoders shall be Optelecom-NKF series C-60 E-MC, or approved equal by the
Engineer. The Approved equal shall be 100% interchangeable with the specified unit with
respect to functionality and performance.

The encoders shall interface the serial communications port of the CCTV camera assembly
through the fiber optic video link where indicated. Using the Ethernet port on the encoder and
its IP address, commands shall be exchanged between the camera control computer at the
Communications Center and the serial port of the CCTV camera.

Materials shall be supplied to satisfy the following:

VIDEO Requirements

Video channels 1x PAL/NTSC (Auto/PAL/NTSC)

Input level 1 Vpp (£3 dB)
H.264 BP (ISO/IEC 14496-10) MPEG-2 (ISO/IEC

Compression algorithm 13818-2), MIPEG,MPEG-4 (ISO/IEC 14496-2,
ISMA comp.)

Type of streaming UDP/IP (multi- and/or unicast)

Number of output streams Up to 20

Input impedance 75Q/Hi-Z selectable

Video Motion Detection Yes (user-defined masking)

Encoding latency <130 ms typ.

Resolution D1, »2D1, 2CIF, CIF, QCIF, VGA

GOP structure I, IP (selectable/user profiles)

Frame rate 1to 30 fps

1 D1@30fps H264 + D1@30fps MPEG-2+ D1@
30fps MPEG-4 + CIF@1fps MJPEG

up to 20 Mb/s (CBR or VBR selectable/user
profiles)

User profiles, contrast, brightness, color
saturation, hue, sharpness

3x Text lines (configurable: position, color,
border/outline color, font size),1x image in BMP,
GIF, or JPEG format (configurable:position,

Quad streaming

Output data rate

Video settings

On Screen Display (OSD)

scaling)
Live View Encoder (MJPEG) HTTP, FTP pull
Connector type BNC 75Q (gold plated center pin)
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DATA

Requirements

Number of channels

2 (full-duplex)

Number of streams

2x 3 (multi- and/or unicast)

Interfaces 1x RS232

1x RS422/485 (2- or 4-wire)
Stream TCP/UDP/MX configurable
Data rate 300 b/s to 230.4 kb/s
Connector type RJ45

TRANSMISSION

Requirements

Number of interfaces

1

Interface 10/100Base-TX

Fast Ethernet

Auto Negotiation, half-duplex/full-duplex, 10/100

Mb/SFP option

Empty SFP slot for 100 Mbps SFP device

Protocols

H. 264 BP, MPEG-4 ES, MPEG-2 TS, MPEG-2
ES, (M)JPEG, RTP, RTCP, RTSP, TCP, UDP, IP,
DHCP, IGMPv2,

(S)NTP, MX/IP, HTTP, SNMP v2, FTP, TelNet,
DiffServ, SAP, UPnP

Connector type RJ45

Management

LED status indicators

DC Power-on indicator (green)

NV No video on input (red)

SYNC All links are operational (green); failure in RX

stream(s) (yellow); failure in TX stream(s) (red)

Ethernet port

Green LED: on=100 Mb, off=10 Mb; Amber LED:
on=link okay, flashes with activity

Network Management & Control

SNMP v2, MX™ HTTP API, HTML (password
protected)

Power

Power consumption

<5W

Rack-mount units

MC 10 and MC11 power supply cabinets

Stand-alone units (/SA)

11 to 19 VDC (PSA-12 DC/25 or PSR-12 DC)

ENVIRONMENTAL

Requirements

Operating temperature

-40° F to +165° F (-40 °C to +74 °C)

Relative humidity

<95%,n0 condensation.

The encoders and decoders shall be UL listed and be type-accepted to 47 CFR (FCC), Part 15,
Type A.

The Codecs shall be the standard product of an established North American manufacturer. The
manufacturer shall have been in business for a minimum of 7 years. The manufacturer shall
provide a minimum of a twelve (12) month warranty from the date of installation. The
manufacturer shall provide technical support via email, fax and telephone. The above forms of
support shall be provided Monday through Friday, 8:00am to 5:00pm EST.
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The Manufacturer shall also have a repair facility within North America.

The units shall be 19-inch rack-mountable, complete with power supplies as required for the
rack configurations indicated on the plans, operating from a 120-volt single phase AC power
input

The codecs shall be fully capable of transmitting the PTZ commands of the CCTV camera
manufacturer being furnished under this contract as well as existing Philips/Bosch, Pelco, Vicon
and Cohu camera commands. Serial data will be transmitted over TCP-IP. Each serial port must
support IP addressing with the ability to select the appropriate IP socket number. The codecs
must provide the ability to establish an IP connection directly from a workstation to any encoder
IP address and socket number to pass serial data. Transmission of serial data must be
independent of the video stream. Any serial data conversion required by the codec to
communicate to the camera shall be included in this pay item and shall not be paid for
separately.

The Encoder/Decoder serial data port must support Multicast data to broadcast a single serial
data input to multiple remote encoder serial data port recipient. Bi-directional data must be
supported on the codecs.

A demonstration of this low speed serial data transfer shall be required before material submittal
approval is given. See submittal requirements in this Special Provision.

Codec operation and management.

Each unit must support a local console accessible using one of the serial interfaces to provide
access to all configuration menus of the product including the initial IP address configuration as
well as for troubleshooting purposes. The interface must be menu driven for novice users.

All units (encoders and decoders) must support SNMPv2 management protocol to provide the
ability to control and monitor all configuration parameters and diagnostics from any 3rd party
SNMP management application.

The Encoders/Decoders must support firmware updates from a central site. Updates must be
downloadable to a single unit or by bulk via a single command from a firmware utility application
via the Ethernet network. The firmware utility application must provide confirmation of the
successful and unsuccessful updates. Upon completing of the update, the units must resume to
original configuration without the need to reload the unit configuration.

Still Picture Capture

The codec shall be capable of capturing a still image in JPEG format and automatically
transferring this image to an FTP site. The resolution of the image shall be user selectable with
a default size of 704x480 pixels. The frequency of captures shall be user settable and shall as a
minimum range from 1 picture every 30 seconds to 1 picture every five minutes..

Still picture logo placement capability. As a part of the still image capture, a graphic overlay
image shall be added to the captured image. The graphic image shall be user selectable, in
JPEG, BMP or GIF formats. The overlay shall also be user positional.
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Special Submittal Requirements and Operational Demonstration

As a part of the product catalog cut submittal, the Contractor shall provide a demonstration of
the codecs at the time of the initial product submittal. The manufacturer shall demonstrate the
following interoperability with at least one other codec manufacturer. Compatibility shall also
include successful transmission of PTZ commands. The demonstration shall be comprised of
the following parts:

e Codec CCTV camera PTZ compatibility. The demonstration shall include a pair of the
proposed codecs, a proposed CCTV camera, and a CCTV camera of another
manufacturer other than the proposed CCTV which is of a manufacturer already installed
in the State system.

e Video interoperability. The demonstration shall demonstrate the following
interoperability: The proposed encoder shall be capable of encoding a video stream that
is decodable by at least one other Manufacturer compiling with this specification, or of a
manufacturer which equipment is presently in use by IDOT District 1 at the time of
bidding. The interoperability demonstration shall be conducted in multicast mode.

e Software video decoding. A software based video decoder with PTZ control shall be
provided for viewing and controlling a video stream remotely over the IP network.

¢ Video snapshot capability. A fully functional copy of the proposed video snapshot
program shall be provided for the demonstration and throughout the 10 day period
described herein.

After a successful demonstration of the above requirements, the codec pair shall remain with
the Department for 10 working days for further observation. After 10 working days, the
Contractor may pick up the codec pair. All costs for this demonstration shall be included in the
cost of this pay item. It is the Contractor's responsibly to provide all hardware (including dome
CCTV cameras and Ethernet switches) and software to perform the demonstrations as
specified.

Method Of Measurement. CCTV equipment shall be counted, each installed.

Basis Of Payment. This item shall be paid at the contract unit each for CCTV EQUIPMENT of
the distribution method specified.
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