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785  INTELLIGENT TRANSPORTATION SYSTEMS - INFRASTRUCTURE.
(REV 1-26-0911-18-095-17-106-14-1068-2203-10) (FA2-4-09)(7-09)

PAGE 755. The following new Section is added after Section 715:

SECTION 785
INTELLIGENT TRANSPORTATION SYSTEMS
INFRASTRUCTURE

785-1 Description.

Furnish and install ITS infrastructure components as shown in the plans, meeting
the general requirements of this specification and the specific requirements for each
component as defined in 785-2 through 785-5.

Ensure that all materials furnished, assembled, fabricated, or installed are new

products-and-approved-by-the-Engineer.
785-2 Grounding and Fransient-oltage-Surge-SuppressionSurge Protective Devices.

785-2.1 Description: Furnish and install grounding and Surge Protective Devices
(SPDs)transient-voltage-surge-suppression for all ITS devices instaHed-in-the-field-or-in
remote-locations-to protect this-eguipmentthe devices from lightning, transient voltage
surges, and induced current. References for this section include, but are not limited to:
UL467, Grounding and Bonding Equipment; UL497A, Standard for Secondary
Protectors for Communications Circuits, and the NEC. Ensure that lightning protection
systems conform to the requirements of NFPA 780, Standard for the Installation of
Lightning Protection Systems.

785-2.2 Materials: Provide a grounding system that meets the grounding
minimum requirements of this section and alse-those defined in Section 620. Ensure that
all SPDs comply with the enwronmental requwements of section A615 of the MSTCSD

Install SPDSMS on all power data, video and any other conductlve
circuiteennection. Use only equipment and components that meet the minimum
requirements of thisese-minimum specifications, and are listed on the Department’s
Approved Product List (APL).

785-2.3 Installation Requirements:

785-2.3.1 General: Ensure-that-the-earthingarray-consists-of-a-mintmum
of-two-copper-clad-greund-reds—A single point grounding system is required. Each

ground rod electrode assembly must have a minimum length of 20- feet. Individual
Gground rod electrode assembly sections must have a minimum length of 8- feet. Ensure
that ground rods are a minimum 5/82- inch in diameter. intereenneetBond almultiple
grounding rods electrode assemblies to each other with #No.- 2 AWG tinned-solid bare
tinned copper wire that is -exothermically welded at all connection points.

-Bond the grounding systemarray to a main ground bar within the
site equipment cabinet. A single grounding rod electrode assembly bonded to the
equipment cabinet constitutes a minimal grounding system with a main ground rod and
primary radial. If this primary arrayradial does not achieve a resistance to ground of 5
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ohms &) or less, install an additional 20-foot> grounding rod electrode assembly and
connect it ata-rightangle-to the primary-arraymain grounding rod electrode assembly.

If the array still does not achieve a resistance to ground of 5— ohms or less, install
additional 202-foot grounding rods electrode assemblies-te-any-existingradial, spaced 40
feet apart, until 5 ohms is achieved. If Achieve-a resistance to ground measurement of 5
ohms {©)-or less between the grounding electrode and the soil cannot be achieved with a
total of 6sixfour 202-foot rods;by-using-multiple-electrodes, submit the site resistance
measurement to the Engineer. A grounding system consisting of four 20-foot rods is
acceptable in cases where soil conditions prevent the grounding system from achieving a
resistance to ground of 5 ohms &) or less. Grounding systems formed from horizontally
constructed conductive radials are permitted if site conditions prohibit the use of
vertically driven rods.

785-2.3.2 Grounding Specmcatlons ProvideYdse a grounding electrode
system (e -multiple electrodes-as required-to-achieve a resistance to-ground
measurement-of 5-Q-orless)-as shown in the plans-and-approved-by-the-Engineer. Ensure
that groundlng rod electrodes are UL 467 Ilstedaeeedeg—te-UI_—FeqHFement&a&det&Hed

eeppe#elad—er—sehd—eeppe#Make aII connectlons to the groundlng electrode using
exothermic welds. AH-ground-reds-and-connectionsThe main ground rod directly

connected to the main ground bar within the site cabinet must remain accessible for
inspection, testing, and maintenance. Place the main ground rod in the electrical pullbox
nearest the site cabinet or as shown in the plans.

Install the main grounding rod electrode at the structural base of
the ITS device. Bond all metal components of the ITS device subsystem, such as the
cabinets and steel poles, to the grounding system with a grounding cable that uses a
mechanical connection on the equipment side and an exothermically welded connection
at the down cable. Do not use split bolts for grounding system connections.

Connect all grounding electrodes related to the ITS device ane-its
subsystems;-and any associated grounded electrical system within a 100-foot radius (but
not beyond the edge of the roadway) of the structural base of the ITS device, to a single
point main grounding bar inside the equipment cabinet or mounted to the base of the ITS

structure and as shown in plans eleetrede—semettme&refe#edt&as#t&gmund%&ndew

Place multlple groundlng rod electrode assembliestnstat-a

3 in a radial “Y”
conflguratlon unless otherW|se shown in the plansa&reqawedteaehteve&m&staneete
ground-of 5-Q-erlessat-each-HFS-device-structure. In the event that the “Y”




7850000
785 Items

configuration cannot be placed in the right-of-way, change the 120-degree
spaetngconfiguration of the radialsnts to make the grounding array fit in the space
available, and/or increase the length of the ground rods to a maximum of 40- feet
provided that the sphere of influence radius is maintained.
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785-2.3.43 Ground Resistance Testing and Certification: Measure the

ground resistance with an instrument designed specifically to measure and document
earth/ground resistance, soil resistance, and current flow. Conduct the test by using the

Fall-of-Potential method-as-deseribed-in-the HEEE-Standard-142-1991. Provide the
Engineer with written test results for each testing location-prierte-backfilling-the
grounding-electrede. Include in the test results the instrument model and date of
calibration for the device used in the testing, the local environmental conditions at the
time of testing, and a full Fall-of-Potential graph. Certify and sign the test results
submitted.

785-2.3.54 Air Terminals: Ensure that lightning protection systems and
air terminals installed conform to NFRA-NFPA 780;-Standard-for-the-tstalation-of

Lightring-Protection-Systems. Ensure that the air terminal extends at least 2 feet above
the object or area it is to protect and is bondedmeunted-at-the-top-efthe-pole-orstructure
i such a way as to allow for an exothermic weld connection to the grounding down

eableconductor. Ensure that all ITS devices attached to poles or structures having air
terminals are within the zone of protection determined by the 150-foot radius rolling
sphere model described in NFRA-NFPA 780.

Provide a lightning protection system as shown in the plans.
Provide additional air terminals, static wires, and conductors as ¥may be required to

establlsh a zone of protectlon in accordahce Wlth NFPA— 780|ey—themanu$aetwer—ef—large

stltuetelﬂeehe—equmment Ensure that aII air termlnals are mterconnected Ensure air
terminals are terminated to the main grounding rod electrode-bar. -Use air terminals that

are UL listed according to the UL 96A standard and that are suitable for use ina UL
presbofebal ol o o oo

785-2.4 Fransient-\Voltage-Surge-SuppressionSurge Protective Devices:
785-2.4.1 General: Provide all ITS field installation sites with both

primary and secondary surge protection on the AC power. Connect the primary surge
protection at the service entrance or main disconnect. Connect the secondary surge
protectlon on the power dlstrlbutlon to the equment

785-2.4.2 Type 1 /SS-DeviceSPD at Power Entry Point: Install a
SPDFVSS at the closest termination/disconnection point where the 326-vel-(\)-supply
circuit enters the ITS device cabinet. Locate the 7SS-SPD on the load side of the
serviee-main disconnect and ahead of any and all ITS electronic devices. Configure the
SPDT/SS to operate at £20-120 M-volt single phase (i.e., line, neutral and groundtwe
wires) or 120/240 M-volt single phase (line 1, line 2, neutral and groundi-e--three-wires)
as required to match the supply circuit configuration. Verify that the SPDI?SS has been
labeled to indicate that the unit is UL listed and meets the requwements of UL 1449,
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Ensure that the suaamssren—deweeSPD has Ba—hybnd—maltl—
staged-device-with-a visual indication system that monitors the weakest link in each mode

and shows normal operation or failure status and also provides one set of normally open
(NO)/normally closed (NC) Form C contacts for remote alarm monitoring. The enclosure
for a /SS-SPD shall have a NEMA-NEMA 4 rating.

785-2.4.3 7/SSBewiceSPD at Point of Use: Install a F/SS-SPD at the
point the ITS devices receive 120 M-volt power. Ensure that the units are rated at 15 or 20
amps {A)-load and a minimum of 20kA of surge current capacity,-as-reguired; and

conflgured w|thfar—|q-acltela,«sttucasrgﬁE receptaclestameet—the—l%dewee—teqmtements

e%%t%n%%%&u#emmﬂent&e#%menﬁemﬁ%@ms—msure that these

units have internal fuse protection and provide beth-nermal-mode-(l-N)-ard-common
mode (L+N-G) protection.

785-2.4.4 TN/SS-DeviceSPD for Low-Voltage Power, Control, Data
and Slgnal Systems Install a speC|aI|zed M&SPD on all conductlve cwcwtsat—the

subsystemsﬂresaeenneeuens—shau mcludmge but aFanot I|m|ted to Qategew% data
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communication cables, coaxial video cables, twisted-pairvides-cables-and low-voltage
- control cables that comply with Electronic Industries Alliance (EIA) requirements
as-detaHed-n-the EVA-232/422/485 standards. Ensure that these devices are-ef-hybrid
mutti-staged-desigh-with-maximum-et-through-voltage-ascomply with the functional

requirements shown in the-aceempanying-tTable 785-1-—Festing-shal-be for all available
modes (i.e. power L-EN, £EN-G; data and signal center pin-to-shield, L-L, L-G, and

shield-G where appropriate).

Table 785-1
SPD Minimum Requirements
. . |Frequency/
Decs:lcrr?u:;[on C\I/iwglr;g Bandwidth/ Czu;gc?t Maximum Let-Through Voltage
P g Data Rate pacily
5kA per mode
12 vDC 15-20V N/A (8x20 ) <150 Vpk
5kA per mode
24 VAC 30-55 V N/A (8x20 ) <175 Vpk
5kA per mode
48 VDC 60-85V N/A (8x20 ) <200 Vpk
120 VAC at 5kA per mode
POU 150-200 V N/A (8x20 ) <550 Vpk
Coaxial 10KkA per
Composite 4-8V Uthazl'S mode (8x20 <100 Vpk
Video us)
10kA per
Rsa22/Rsags| 8-15v | P01 ode 8x20 <30 Vpk
Mbps
D)
10KA per
T1 13-30v | P10 | ihe (8x20 <30 Vpk
Mbps
Hs)
Up to 100 | 3kA per mode
Ethernet Data] 7-12V Mbps | (10x1000 pis) <30 Vpk
Freguency/ Let-Through-Veltage
Gireuit | Continueus | oo oo ) Surge (Al voltages-are
Dacerintinn G_H_H:em Ga_pa_eﬁ_y
L=d4vT=iv] | llJLIUII Q | R | | F }
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Frequency/ Let-Through Voltage
Circuit | Contindous : Surge
Dacarintian Bandwadth/ ) {Alvoltages-are
Description| Current Data Rate Capaeity measured-from-zero)
Coaxial  Upto300 | P OESCHZl 0 000 cmpsper [H00 VPK
Video mA Mbpscpteﬁ@ mode{8%20-ps) KA_)“EEE;EEEBQ‘;HIE“Q
(IEEE Cat B3/C1 6 k\V/3
P Lo eo U
- S000arps-nor ehs
Control  |Upto 30 A |(sensitive
Up-t012 V. loads) FRode-(8x20 is) ‘WIE .
VA
<175 \/pk
(IEEE Cat B3/C1 6 kV/3
Power-and Upto-60-Hz
. 5,000 amps per  kA)
Control  |Upto 30 A |(sensitive
Up-to-24-\/ loads) Fode-{8x20-4is) W .
k)
<200-V/pk
{IEEE Cat B3/C1 6 kV/3
Power-and Upto-60-Hz
. 5,000 amps per  kA)
Control  |Upto 30 A |(sensitive
Up 1048 V. load) mode-(8x204is) |<BOVpk
k\)
Power and
(IEEE Cat B3/C1 6 kV/3
Up-to-60-Hz
N u 0A  [sensit 20,000 amps per  kA)
VAC foads) Lo e D
k)
RS422  Upto500 w 10.000-amps-per | o0 Y PK
Upto-12V ImA u Lo.MI mode-(8x20-us) M}(IEEE;EEEBS’;HIE”Q
RS485  |Upte-500 W 10.000-ampsper [ o0 YPK
Up-to-12 V. ImA Us t0.10 Mbps FrOde-(8x20-45) kA}('EEEgaEB%”"‘“g
T1 Upto 500 W L0000 npe-ne 20-Vipk
Up-to-7.5VimA Us 1610 Mbps FrOde-(8x20-45) w"EEEGQEB&G%"‘”g
3;000-amps-per
Cat5 Upto500 [Upto-100
mode-(10x1000  |<30-Vpk (10-x-10001s)
It i i bs)

Install a A/SS-SPD that has an operating voltage matching the
characteristics of the dewvicecircuit;sueh-as-24-velts-of directeurrent-{\Vpc)andless-than
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5V pc-for-data-and-video-functions. Ensure that these specialized F/SS-SPDs are Uk
UL 497B or YL-UL 497C listed, as applicable.

785-3 Pole and Lowering Device.

785-3.1 Description: Furnish and install a steel or concrete pole, with or without
a lowering device, as shown in the plans. Consider the lowering device and pole as two
interdependent components of a single unit, and provide them together to ensure
compatibility of the pole and lowering device.

785-3.2 Materials:

785-3.2.1 Pole: Use a concrete or steel pole in accordance with Design
Standard 18111 or 18113 and listed on the Department’s Qualified Products List (QPL).
For concrete poles, use concrete meeting the requirements of

Section 346 and construct in accordance with Section 450. Obtain concrete poles from a
manufacturing plant that is currently on the Department’s list of Producers with Accepted
Quality Control Programs. Producers seeking inclusion on the list shall meet the
requirements of 105-3. Assume responsibility for performance of all quality control
testing and inspection required by Sections 346 and 450; however the PCI personnel and
plant certifications are not required.

Jrey\,tettuﬁtga)—teel—Ensure that the pole top tenon is rotatable

785-3.2.2 Lowering Device: Use a lowering device as shown in the plans.
Use only lowering device equipment and components that meet the requirements of these
minimum specifications, and are listed on the Department’s Approved Product List
(APL). The lowering device must be permanently marked with the APL certification
number, manufacturer name, model number, and date of manufacture.

Ensure that the lowering device provides the electrical connections

between the control cabinet and the equipment installed on the lowering device without
reducing the function or effectiveness of the equipment installed on the lowering device

or degradlng the overaII system |n any Way Heatethestmnlesssteel—lewehhgteable

A . The Iowermg dewce
system support arm must be capable of W|thstand|ng service tension and shear up to 1 kip
(kilopound) minimum.

Ensure that the lowering device includes a disconnect unit for
electrically connecting the equipment installed on the lowering device’s equipment
connection box to the power, data, and video cables (as applicable); a divided support
arm, a pole adapter for the assembly’s attachment to the rotatable pole-top tenon, and a
pole-top junction box, as shown in the plans.

Ensure that all of the lowering device’s external components are
made of corrosion-resistant materials that are powder-coated, galvanized, or otherwise
protected from the environment by industry-accepted coatings that withstand exposure to
a corrosive environment. All finished castings must have a smooth finish free from
cracks, blow-holes, shrinks, and other flaws.- All roller fairlead frames shall be corrosion
resistant stainless steel or aluminum.
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The lowering device must be provided with a minimum of 100- feet
of composite power and signal cable prewired to the lowering device at the factory unless
otherwise shown in the plans.

Approved Product List (APL).

785-3.2.2.1 Equipment Connection Box: Provide an equipment
connection box for connecting the CCTV camera or other ITS device to the lowering
device. The equipment connection box must include a 1.5 inch> National Pipe Thread
(NPT) pipe connection point for attaching a camera. Ensure that the equipment
connection box has an ingress protection rating of no less than 1P55.

785-3.2.2.2 Disconnect Unit: Ensure that the disconnect unit has a
minimum load capacity of 2600 pounds with a 4:1 safety factor. Ensure that the fixed and
movable components of the disconnect unit have a locking mechanism between them.
Provide a minimum of two mechanical latches for the movable assembly.-ard-when
latehed; eEnsure that all wetght-load is transferredremeved from the lowering cable to
the mechanical latches when the system is in the latched position. Ensure that the fixed
unit has a heavy-duty cast tracking guide and a means to allow latching in the same
position each time.

Ensure that the disconnect unit is capable of securely
holding the lowering device and the equipment installed on the lowering device. Use
interface and locking components that are stainless steel or aluminum.

785-3.2.2.2.1 Disconnect Unit Housing: Ensure that the
disconnect unit housing is provided with a gasket to seal the interior from dust and
moisture. Ensure that the disconnect unit housing has an ingress protection rating of no
less than IP55.

785-3.2.2.2.2 Connector Block: Provide-a-cennectorbloek
as-shewn-in-the-plans-and-directed-by-the Engineer—Provide modular, self-aligning and
self-adjusting female and male socket contact halves in the connector block. Equip the
lowering device with enough contacts to permit operation of all required functions of the
camera, up to a maximum of 20-20 contacts. Provide at least two spare contacts. Provide
contact connections between the fixed and movable lowering device components that are
capable of passing EIA-232, EIA-422, EIA-485, and Ethernet data signals and 1 volt
peak to peak (Vp-p) video signals, as well as 326-120 Vac, 9-24-24 Vac, and 9-48-48 Vpc
power. Ensure that lowering device connections are capable of carrying the signals,
voltages, and current required by the device(s) connected to them under full load
conditions. Submit documentation to-the-Engineer-showing pin assignment for his
approval.

Provide corrosion-resistant stainless steel hardware.
Ensure that male contacts used for grounding mate first and break last. Ensure that all
contacts and connectors are self-aligning and self-adjusting mechanical systems. Provide
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a spring-assisted contact assembly to maintain constant pressure on the contacts when the
device is in the latched position.

Provide connector pins made of brass- or gold-plated nickel, or gold-plated copper.
Ensure that the current-carrying male and female

contacts are a minimum of 0.09462- inch in diameter and firmly affixed to the connector

block. Ensure mated connectors do not allow water penetration.-Previde-tweo-male

combes bolore Jonenpr lop Lol eonboe e o ol ool Benple e

785-3.2.3 Lowering Tool: Provide a portable metal-frame lowering tool
with winch assembly and a cable with a combined weight less than 35-35 peundslbs.; a
quick release cable connector, and-an-adjustable-safety-cluteh a torque limiter that will
prevent over-tensioning of the lowering cable. Ensure that the lowering tool can be
powered using a half-inch chuck, variable-speed reversible industrial-duty electric drill to
match the manufacturer-recommended revolutions per minute, or supply a drill motor for
the lowering tool as shown in the plans.

Ensure that the lowering tool securely supports itself and the load.
Ensure that the lowering tool is equipped with a winch with a minimum drum size width
of 3.752 inch and a positive braking mechanism to secure the cable reel during raising
and lowering operations, and to prevent freewheeling. Ensure the lowering cable winds
evenly and does not bind on the lowering tool winch drum during operation. Ensure the
winch includes a manual winch handle that incorporates a non- shear pin type torque
limiter that can be used repeatedly and will prevent damage to the lowering system.

Use a lowering tool equipped with gearing that reduces the manual
effort required to operate the lifting handle to raise and lower a capacity load. Provide the
lowering tool with an adapter for operating the lowering device with the portable half-
inch chuck drill using a clutch mechanism and torque limiter.

Ensure that the lowering tool is manufactured of durable,
corrosion-resistant materials that are powder-coated, galvanized, or otherwise protected
from the environment by industry-accepted coatings that withstand exposure to a
corrosive environment.

Provide a minimum of one lowering tool plus any additional tools
as required in the plans. Upon a project’s final acceptance, deliver the lowering tool to
the Department.
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785-3.2.4 Lowering Cable: Provide a lowering cable with a minimum
diameter of 0.125 inch. The cable must be Censtructit-ofstainless steel type 316 aircraft
eable-type (7- strands x 19- gauge) with a minimum breaking strength of 1,7640
pounds|bsand-with-7-strands-of 19-gauge-wire-each. Ensure the lowering cable
assembly (as installed with thimble and crimps on one end and a cable clamp inside the
latch on the lowering device end), has a minimum breaking strength of 1,760- Ibs. Ensure
all lowering cable accessories, such as connecting links, have a minimum workload
rating that meets or exceeds that of the lowering cable. Ensure that the prefabricated
components for the lift unit support system preclude the lifting cable from contacting the
power or video cables.

785-3.2.5 Wiring: Ensure that all wiring meets NEC requirements and
follows the equipment manufacturers’ recommendations for each device connected on the
pole, at the lowering device, and in the field cabinet.

785-3.2.6 External-mount Lowering System Enclosure for Mounting
to Existing Structures: Furnish and install an external-mount lowering system enclosure
for mounting to existing structures, as shown in the plans. Ensure that the system includes
external conduit, cabling, and upper mounting/junction box that is able to accept the

respective(i-e-generalhight-or-heawy-duty) lowering device. Ensure that the system

includes a winch assembly permanently housed in a corrosion- resistant lower lockable

pole-mounted cabinetbex-with-gaskets;-as-shown-tr-theplans. Ensure the upper

mounting/junction box includes a maintenance access door with captive attachment
hardware. Provide all necessary mounting hardware-forthe-upperand-towerbex,
conduits, standoffs, and conduit mounts required for a complete and functional system.

Ensure the cabinet minimum dimensions are 122 inches x
182 inches x 10~ inches and that the cabinet and door do not interfere with the operation
of the winch. The cabinet must provide adequate clear area for operation of the winch
manually and with an electric drill.

The cabinet must be constructed of 5052 sheet aluminum with a
minimum thickness of 1/82 inch. All inside and outside edges of the cabinet must be free
of burrs. The outside surface of the cabinet must have a smooth, uniform natural
aluminum finish. All welds must be neatly formed, free of cracks, blow holes, and other
irregularities. Cabinet hinges must be vandal resistant and made of 14- gauge diameter
stainless steel or 1/8 inch diameter aluminum and include stainless steel hinge pins.
Cabinet door must not sag. Door opening must be double flanged. Door must include
neoprene closed-cell gaskets permanently secured on the interior door surfaces that
contact the door opening. The cabinet must be NEMA- 4 rated.

Door must include a pin tumbler lock. Provide locks keyed for use
with a #2 key unless otherwise directed. Provide twoz2 keys with each cabinet. The
cabinet door handle must include a lock hasp that will accommodate a padlock with a
7/16% inch diameter shackle.

Ensure external conduit used to connect the winch cabinet to the
upper mounting/junction box is galvanized schedule 40 with NPT threads. The conduit
must have a minimum ID of 32 inches at the lower winch cabinet entrance and allow the
lowering cable to wind evenly on the winch drum without binding. All conduit couplings
and connections between the pole-mounted cabinet and upper mounting/junction box
must be watertight.
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785-3.3 Installation Requirements:

785-3.3.1 General: Ensure that the divided support arm and receiver
brackets self-align the contact unit with the pole centerline during installation, and that
the contact unit cannot twist when subjected to the design wind speeds defined in the
FDOT Structures Manual, Volume 9. Supply internal conduit in the pole for the power
and video cabling if required by the Engineer.

Ensure all pulleys installed for the lowering device and portable lowering
tool have sealed, self-lubricated bearings, oil-tight bronze bearings, or sintered bronze
bushings.

Provide 1.25- inch-diameter PVVC conduit in the pole for the lowering
cable. Verify that a conduit mount adapter is furnished for the interface between the
conduit and the internal back side of the lowering device.

785-3.3.1-2 Concrete Poles: Install foundation and pole in accordance
with 641-4.2, except footing dimensions shall be in accordance with Design Standard
18113.

785-3.3.2-3 Steel Poles: Install foundation and pole in accordance with
649-5 and 649-6.

785-3.3.4 Lowering Device: Ensure that the lowering device can be safely
operated and is installed in a manner that does not place the operator directly under the

device When itis belng ralsed or Iowered Ensure%ha%en—sﬁ&mstmetm&mg%ng#}e

Ensure the Iowerlng dewce support arm self- allgns the disconnect
unit and attached device with the pole centerline and remains centered after installation
without moving or twisting. -Ensure the connection between the lowering device and
tenon is weather resistant to prevent the entrance of water.- For externally-mounted
lowering systems, use conduit straps to secure lowering cable conduit to the pole. -Do not
use stainless steel bands to secure conduit to the pole. Place the stainless steel lowering
cable inside conduit. Ensure that only the lowering cable is in motion inside the pole
when the lowering device is operated. Ensure that all other cables remain stable and
secure during lowering and raising operations. Label all wire leads with their function,
label spares as spares.

Ensure that crimps and other cable connection hardware
associated with the lowering cable cannot come in direct contact with the winch tool or
guides when operating the system. -Ensure the correct length of lowering cable is
installed and that the installed length prevents cable slack and prevents cable from
jumping off the winch spool. -Ensure the lowering cable strands do not twist or unwind
when the lowering device is operated.
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Provide manufacturer recommended field mstallatlon instructions,
inspection instructions (including; recommended schedules and procedures), and
operating instructions.

785-4 ITS Field Cabinet.

785-4.1 Description: Furnish and install ar H-S-field-cabinet for housing ITS
equipment and network devices including, but not limited to, managed field Ethernet
switches, hub switches, device servers, digital video encoders, fiber optic cable patch
panels, and equipment racks for non-intrusive vehicle detection systems. Use only
equipment and components that meet the requirements of these minimum specifications,
and are listed on the Department’s Approved Product List (APL).

785-4.2 Materials:

785-4.2.1 Cabinet Shell: Furpish-Ensure the an-HS-field-cabinet shell
that conforms to NEMA 3R requirements. Ensure that the HS-field-cabinet shell is
constructed using unpainted sheet aluminum alloy 5052-H32 with a minimum thickness
of 0.125-125 inch. Ensure that the cabinet has a smooth, uniform natural aluminum finish
without rivet holes, visible scratches or gouges on the outer surface. Other finishes are

acceptable if approved-by-the-Engineer.
The minimum dimensions for FBOTFFSHfield-cabinetss are listed

below.
Table 785-2
Required Cabinet Dimensions in Inches
Cabinet Type Height Width Depth
336 36-39 24-26 20-22
336S 46-48 24-26 22-24
334 66-68 24-26 30-32

Ensure that the HS-field-cabinet enclosure top is crowned to
prevent standing water. Construct the field cabinet so that it is weather resistant under all
conditions.

Ensure all exterior cabinet and door seams are continuously welded and smooth. All
welds shall be neatly formed and free of cracks, blow holes and other irregularities.
Verify that all exterior cabinet welds are made-using-the-gas tungsten arc (TIG) weldsing
methed. Ensure that all mternal cablnet welds are dene—uﬂng—thegas metal arc (MIG) or
TIG weldsproeess. / +ifa
Engineer—Ensure that all |n5|de and out3|de edges of the cablnet are free of burrs Ensure
that all edges are filled to a radius of 0.63125-03125 inch minimum. Use ER5356
aluminum alloy bare welding electrodes conforming to American-Welding-Seociety
standard-AWS A5.10 requirements for welding on aluminum. Procedures, welders and
welding operators shall conform to AWS requirements as contained in AWS B3.0 and
C5.6 for aluminum.
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Ensure that the field-cabinet is furnished with two lifting eye plates
on either side of the top for lifting the cabinet and positioning it. Ensure that each lifting
eye opening has a minimum diameter of 0.75 inch and that each eye is able to support the
weight load of 1,000- Ibs.peunds. Ensure that all external bolt heads are tamperproof.

785-4.2.2 Doors: Provide an1FS-field cabinet with front and rear doors,
each equipped with a lock and handle. Ensure that each cabinet door is full size, matching
the height and width dimensions of the cabinet enclosure, and has no fewer than three
stainless steel hinges or alternately, one full-length “piano” hinge. Provide hinges that are
made of 14-gauge stainless steel and ensure that the stainless steel hinge pins are spot-
welded at the top. Mount the hinges so that they cannot be removed from the door or
cabinet without first opening the door. Brace the door and hinges to withstand a 100-
Ib.peund-per-vertical-foot of door height load applied vertically to the outer edge of the
door when standing open. Ensure there is no permanent deformation or impairment of
any part of the door or cabinet body when the load is removed.

Ensure that both door openings are double flanged on all feur4four
sides, and that the doors include a closed-cell, neoprene gasket seal that is permanently
bonded to the inside of each door such that the neoprene forms a weather -tight seal when
the door is closed , ; ,

785-4.2.3 Latches: Furnish-Provide all HS-ield-cabinets with a three-
point latching system for the doors. Ensure that the latching system consists of the
following latching points.

1. Center of the cabinet (lock).

2. Top of the cabinet — controlled by the door handle.

3. Bottom of the cabinet — controlled by the door handle.

Ensure that latching points 2-two and 3-three remain in the locked
posmon until the main cablnet door Iock is unlocked ‘When the lock is unlocked, rotation
— Ensure that the locking
mechanism is equped Wlth nonn roIIers to secure the top and bottom of the door.

Furnish-Provide the H-Sield-cabinet with a door stop that retains
the main door open in a 90-degree and 120-degree position.

Outfit the doors with an industrial standard pin tumbler lock with
#2 key, or an approved alternate-i-shown-ir-theplans, and hardware that allows the door
to be secured using a padlock. Provide two2 keys for each cabinet lock.

785-4.2.4 Rails: Provide the HS-field-cabinet with four cabinet rails that
form a cage for the purpose of mounting miscellaneous wiring panels and various
mounting brackets. Use rails that extend the length of the cabinet’s sides, starting from
the bottom of the enclosure. Provide rails that are either 0.1345- inch thick plated steel or
0.105- inch thick stainless steel. Ensure that the rails are keyhole designed with slots 2
inches on center with a top opening of 5/8-8 inch in diameter to allow the insertion of a
5/8-inch by 1-inch carriage bolt. Ensure that the rails are 1--1/2-2 te-to 2-2 inches wide by
1/2-2 inch deep. Do not use unistruts or other rail types.

Provide rails that have been drilled and tapped for 10-32 screws or
rack screws with EIA universal spacing.
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785-4.2.5 Racks: Ensure that the H-S-field-cabinet includes a standard 19-
in EIA/TIA equipment rack centered in the cabinet for mounting of the devices to be
installed inside. Verify that the clearance in the rack between the rails is 17.75-75 inches.

785-4.2.6 Shelf: Provide a level, rollout internal shelf with a minimum
work area measuring 10 inches by 10 inches. Ensure that the shelf is capable of
sustalnlng a constant 20 Ib.peund -load. Ensure that the shelf posmon IS adjustable—wﬁh

785-4.2.7 Sunshield: If the F-S-field-cabinet is provided with sunshields
outside-to-deflectsolar-heat-away-from-the-cabinet, as indicated in the plans, the
sunshields must be mounted on standoffs that provide an -sunshields-mustair gap of at
least be-effseta-mintmum-of one inch between from-the exterior cabinet walls and the
sunshields. Ensure that the sunshields are fabricated from 5052-H32 aluminum sheet that
is 0.225-125 inch thick, and that sunshield corners are rounded and smoothed for safety.
B T

785-4.2.8 Ventilation: Ensure that the cabinet provides ventilation
through the use of a louvered vent at the bottom of the main door. Verify that the
louvered vent depth does not exceed 0.25-25 inch. Ensure that the intake vent is made
rain tight through the use of a water-deflecting ventilation panel on the inside of the main
door securing the filter to the door. This panel should form a shell over the filter to give it
mechanical support, and should be louvered to direct the incoming air downward.

Provide an easily removable, reusable filter held in place with a
bottom trough and a spring-loaded upper clamp. Provide a filter that-measuringes no less
than 16-16 inches by £2-12 inches by 7/8-8 inch thick. No incoming air shall bypass the
filter. Ensure that the bottom trough holding the filter is able to drain any accumulated
moisture to the outside of the field cabinet.

Equip the ITS field cabinet with dual thermostatically controlled
fans located inside at the top of the cabinet. Use UL-listed exhaust fans having a
minimum air flow rating of £86-100 cubic feet per minute. Ensure that the electric fan
motors have ball or roller bearings. Provide fans that are rated for continuous duty and
have a service life of at least 3tthreehree- years. Vent the exhaust air from openings in the
roof of the field cabinet.

Ensure the thermostats that activate the fans are mounted on the
inside top of the cabinet. Ensure that the thermostat is user adjustable to allow
temperature settings ranging from a minimum of 70°-Fahrenheit(F) to a maximum of
160°-F. Ensure that the thermostat activates the fans within £plus or minus 3 degrees of
the set temperature.

785-4.2.9 Electrical Requirements: Ensure that all equipment furnished
conforms to applicable UL, NEC, EIA, ASTM, ANSI and IEEE requirements. Provide
SRPBsurge protectionsurgeprotective-devicestransient-voltage-surge-suppressers{IV/SS)
for the main AC power input at the service panel assembly and at the point of use for en
beth-sides-ef-all-electronics as required by 785-2. Ensure that the SPDI/SS is accessible
from the front of any panel used in the cabinet. Connect the FSS-SPD for the cabinet’s
main AC power input on the load side of the cabinet circuit breaker.
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Ensure that the wiring in the HS-field-cabinet conforms to NEC
requirements. Use only conductors that are stranded copper. Lace all wiring.

785-4.2.9.1 Service Panel Assembly: Provide a service panel
assembly to function as the entry point for AC power to the cabinet and the location for
power filtering, transient suppression and equipment grounding. Provide branch circuits,
FVSSSPDs, and grounding enhy-as required for the HS-device-connected-load served by
the cabinet, including ventilation fans, internal lights, electrical receptacles, etc.;as

shown on the plans.
785-4.2.9.2 Terminal Blocks: Terminate electrical inputs and
outputs on terminal blocks where the voltage and current rating of the terminal block is
greater than the voltage and current rating of the wire fastened to it.
J. I binet’s cireuitry i :

Terminate conductors on terminal blocks using insulated
terminal lugs large enough to accommodate the conductor to be terminated. When two or
more conductors are terminated on field wiring terminal block screws, use a terminal ring
lug for termination of those conductors. Number all terminal block circuits and cover the
blocks with a clear insulating material to prevent inadvertent contact.

785-4.2.9.3 Ground Bus Bar: Ensure that ground bus bars are
fabricated from a copper alloy material compatible with copper wire. Use ground bus
bars that have at least two positions where a #No.- 62 AWG stranded copper wire can be
attached.

Mount the ground bus bar on the side of the cabinet wall
adjacent to the service panel assembly for the connection of AC neutral wires and chassis
ground wires. If more than one ground bus bar is used in a cabinet, use a minimum of a
#No.- 10 AWG copper wire to interconnect them.

785-4.2.9.4 Power Distribution Assembly: Furnish a power
distribution assembly that fits in the EFA-EIA 19-inch rack and provides for protection
and distribution of 120/246-V ac power unless otherwise shown in the plans.

785-4.2.9.5 Interior Lighting: HUnless otherwise shown es-in
the plans, provide the field cabinet with two 20-watt fluorescent lamps and clear shatter-
proof shield assemblies which are mounted on the inside front and rear top of the cabinet.
Ensure that these lamps are unobstructed and able to cast light on the equipment. Equip
the field cabinet with door-actuated switches so that the lamps automatically turn on
when either cabinet door is opened and turnge off when the doors are closed.

785-4.2.9.6 Generator and Auxiliary Power Connection: H
Unless otherwise shown en-in the plans, furnish an 1FS-field-cabinet that has provisions
for the connection of an external power source, such as a portable generator, through a
weatherproof, water-resistant, secure interface. This feature should allow authorized
personnel to access, connect, and secure an external power source to the cabinet in order
to restore power within 5 minutes of arrival time at the HS-field-cabinet. Provide the field
cabinet with either a manual or automatic a transfer switch as shown in the plans.
Provide a transfer switch rated equal to or higher than the design load of the cabinet’s
main breaker and the generator input twist-lock connector rating. Ensure that the transfer
switch provides a means of switching between normal utility power and auxiliary backup
generator power. Ensure that the switching time between sources is no longer than 256
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250 milliseconds. Ensure that the transfer switch meets UL Standard-1008. Ensure that
the transfer switch does not allow simultaneous active power from more than onetwe
sources and does not allow generator backflow into normal utility AC circuits.

785-4.2.9.6.1 Manual Transfer Switch: Ensure the
manual transfer switch is a two-position switch. Label the switch positions as “Generator
Power” and “Utility Power”.

Equip the transfer switch with a “Utility-on”
indicator, which will illuminate when normal utility power service is available and the
switch is in the “Generator Power” position. The indicator must turn off when the transfer
switch is moved to the “Utility Power” position. Ensure that the Utility-on indicator is
clearly visible outside the cabinet and that the indicator’s on/off state can be visually
determined from a distance of 36-30 feet.

785-4.2.9.6.2 Automatic Transfer Switch: An automatic
transfer switch may be used instead of a manual transfer switch Fto provide for
automatic transition from generator power back to normal utility service after utility
power is restored, an automatic transfer switch may be used instead of a manual transfer
switeh. Ensure that the automatic transfer switch has indicators that display the status of
connected power sources and indicate which power source is actively energizing the
cabinet.

If a relay circuit is used to provide switching, the
normally closed circuits must be connected to normal utility power. The relay shall be
energized only by the generator, not by the electric utility service. When energized, the
relay must break the connection to normal utility power and make connection to the
generator power input. Any automatic transfer switch or relay operated switch must
include a bypass switch that disables permits-the-automatic switching-funetion-to-be
disabled and permits manual selection of the power sources connected to the cabinet.

785-4.2.9.6.3 Generator Access Panel: Include a
generator connection panel consisting of, at a minimum, the manual transfer switch and
three-prong, 30-amp twist-lock connector with recessed male contacts for generator
hookup. Locate and label the transfer switch and twist lock connector on a panel easily
accessible behind a lockable exterior door. Ensure that this access door is labeled as
“Generator Access Door”, equipped with a tamper-resistant hinge, and that the door
assembly is weatherproof and dustproof. The access door shall be provided with a #2
lock unless otherwise specified in the plans. RPrevide-tThe access door must includewith a
weatherproof opening for the generator cable. The generator hookup compartment itsel
mustshaH be recessed into the cabinet and be deep enough to allow closing and locking of
the access door when the generator cable is connected. Limit the generator hookup
compartment and access panel’s intrusion into the cabinet interior to no more than 6
6 inches. Avoid blocking access to any other equipment in the cabinet. Locate this
generator panel as close as possible to the main AC circuit breaker. Ensure that the
bottom of the access panel is no less than 24-24 inches above the bottom of the cabinet.
Never locate the generator access panel on the main cabinet door or back door.

Connect wiring from the Cabinet AC+ Input
Terminal to the transfer switch. Connect the alternate power source’s wiring on the
transfer switch to a receptacle that can accept a 326-120 Vac generator cord. Install a



7850000
785 Items

power service wire between the transfer switch and the existing power distribution panel
in the cabinet.
785-4.3 Installation Requirements.

Mount the HS-field-cabinet to a concrete base or attach it to the S
devieea pole or support structure, as shown in the plans, and provide the cabinet with the
necessary base- or pole-mount hardware. Ensure that pole and structure-mounted field
cabinets have mounting brackets on the side so that both cabinet doors are fully
functional.

Supply the-baseground-mounted field cabinets with a removable base
plate. Ensure that the cabinet has welded inside two aluminum plates for anchoring the
cabinet to a concrete or composite type base as shown in the plans. Fabricate the plates
from aluminum alloy 5052-H32. anre-eEnsure the plates y-are a minimum of 4 inches
wide by 0.125- inch thick. Ensure the cabinet includes-and-shal-have four 1-inch
diameter holes for anchoring.-

Make provisions for all telephone, data, control, and confirmation
connections between the ITS device and field cabinet, and for any required wiring
harnesses and connectors.

Ensure that the cabinet manufacturer’s name and FBOFAPL certification
number appear only on the inside of the main cabinet door, along with the year and
month of the cabinet’s manufacture. Attach this information to the door by a method that
is water resistant. Provide the field cabinet with a unique serial number that is engraved
on a metallic plate epoxied to the inside of the cabinet on the upper right-hand side wall.

Mount a heavy-duty resealable plastic bag on the backside of the main
cabinet door for containing cabinet prints, a list of terminal block connections, and other
documentation that may be subject to damage when exposed to sunlight or moisture.

Place all equipment in the cabinet according to the recommendations of
the manufacturers. A minimum clearance of 6-6 inches shall be provided between the top
of the cabinet and the top of any equipment placed on the top shelf of the cabinet. A
minimum clearance of 2-2 inches shall be provided between each side of the cabinet and
the equipment placed on the cabinet shelves.

785-5 ITS Equipment Shelter.

785-5.1 Description: Furnish and install an equipment shelter of concrete or
concrete composite in a size as detailed in the plans and that is capable of providing a
controlled environment for housing the electronic communication equipment, power
supplies, and related components necessary for the proper operation of an-inteHigent
transpertation-system {ITS) deployment.

785-5.2 Materials:

785-5.2.1 General: Ensure that the shelter comes complete with a secure
door, power distribution panels; a heating, ventilation, and air conditioning (HVAC)
system; lightning protection, grounding, and any other components necessary for a
completely integrated communication building. Ensure that the shelter is constructed and
installed according to local building codes.

Ensure that all materials and installation practices are in
accordance with the applicable OSHA requirements in 29-29 Code of Federal
Regulations (CFR) Part-Part 1926, Safety and Health Standards for Construction.

Provide an equipment shelter capable of withstanding minimum
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loads as follows: Wind, 150 -mphMPH; floor, 200 -Ibs.peunds per square foot{psf); slab,
200- pstlbs. per square foot; roof, 100 -psflbs. per square foot. ProvideFurrish drawings
that are signed and sealed by a registered Professional Engineer indicating the shelter
meets these minimum values.

Provide the shelter’s exterior with a concrete aggregate finish.
Ensure that the shelter has a bullet-resistant exterior surface in accordance with the
UL 752-standard. Ensure that the shelter’s exterior color is earth tone to blend with its
surroundings. Alternative exterior finishes or colors must be approved-by-the-Engineer.

Ensure that the equipment shelter’s heat transfer coefficient does
not exceed 0.07-07 British Thermal Units (BTUs) per hour per square foot per degree
Fahrenheit (F) for the roof insulation and 0.28-28 BTUs per hour per square foot per
degree F for the exterior wall insulation.

785-5.2.2 Shelter Floor and Foundation: Ensure that the equipment
shelter floor is constructed of concrete or concrete composite material.

Ensure that the foundation is a monolithic slab with footing, and
that the top of the foundation is a minimum of 2-2 feet above final grade, or as shown in
the plans.

Provide an equipment shelter with sufficient cross bracing to
prevent the shelter’s structure from bending or breaking during moving, towing, or
hoisting, and to ensure minimum warping after the shelter has been placed on the
foundation with the communication equipment installed.

Ensure that the equipment room’s interior floor covering is an
industrial-grade vinyl flooring fastened to the shelter floor with waterproof glue. Provide
an air gap between the equipment shelter floor and the slab, or alternatively, construct the
slab with a vapor barrier of 0.2-inch polyethylene sheeting beneath the concrete and a
layer of #30 asphalt impregnated membrane above the slab to prevent moisture
penetration. Insulate the floor with polystyrene foam to provide a minimum insulating
factor of R-11.

785-5.2.3 Door: Ensure that the exterior door is an insulated, bullet-
resistant, galvanized steel door with baked enamel finish, a door check, and doorstop.
Ensure that the exterior door is 36 inches in width by #8-78 inches in height with a
mortised deadbolt security common-keyed lock. Provide the Department with the keys to
the door’s lock. Ensure that the door has a handle on both the inside and outside.

785-5.2.4 Walls: Supply the walls with a vapor shield to prevent moisture
penetration. Insulate the walls using a minimum insulating factor of R-14. Provide
interior surfaces that have a white textured finish wall covering with molding on all
corners. Ensure that all floor/wall intersections have 4-inch vinyl baseboards installed
using waterproof glue.

785-5.2.5 Ceiling and Roof: Ensure that the ceiling is no less than 8-8 feet
above the floor and is capable of supporting the proposed electrical fixtures and cable
trays. Construct the roof section with a 1/8-inch per foot minimum pitch for drainage. Fill
all voids between the ceiling and roof with minimum Type R-21 insulation and include a
vapor shield.

785-5.2.6 Entrance: Provide the shelter’s entrance with concrete steps
and hand rail installed so that the distance from the grade or final step to the shelter floor
does not exceed 8 inches.
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785-5.2.7 Lighting: Supply a sufficient quantity of fluorescent light

fixtures to provide a uniform initial light level of £25-125 te-to 456-150 foot candles at 4
4 feet above the floor with a 3:-te-1 ratio of maximum to minimum light levels as
measured throughout the shelter’s interior. Mount an interior light switch adjacent to the
entry door.

Furnish-and-nstallProvide one 35-watt, high-pressure sodium
floodlight that is vandal resistant and mounted on the outside near the entrance door.
Furnish-Provide this floodlight with a photocell and interior light switch. Fertighting

deﬂngﬁemmeeenages—ﬁumlshemrmst&HProwde an mtenor%e—headed emergency Ilght

785-5.2.8 HVAC System: Provide exterior vertical wall-mounted air
conditioners for the equipment shelter. Ensure that the HVAC system has an alarm that
indicates failure (i.e., a dry contact closure alarm point). Provide an adjustable time delay
initially set to 5-5 minutes to prevent compressor damage or generator stall if electric
service is prematurely restored following a power failure.

Ensure that the HVAC unit has a hard start device installed to
reduce the starting current required during a cold start or under high-head pressure
conditions. Ensure that the unit is capable of safely operating when the outside
temperature falls below 66°%-60°F, allowing continuous interior equipment cooling and
dehumidification in cold weather. Ensure that the unit has sufficient capacity to cool from
a 95°-F ambient temperature to 75°F, including the equipment heat load.

785-5.2.9 Cable Trays: Provide cable trays that are £2-12 inches wide and
of sufficient strength to support the transmission lines, control and data wires, and alarm
wires associated with the-communication equipment. Use cable trays constructed of
Hrradiated-steel-aluminums- or painted steel. Suspend the cable trays from the ceiling.
Ensure that all cable trays are fabricated in an open ladder type arrangement to permit
easy cable routing. In addition, electrically bond by mechanical means all rack and cable
tray units together. Use flat washers to facilitate rack bonding on nonpainted surface
areas. After bonding, cover these areas with an antioxidant compound. Ensure that cable
trays and rack frames are connected to the shelter interior ground.

Ensure that clearance height between the floor and bottom of the
cable tray is no less than 86 inches.

Equip the cable trays with overhead quad receptacles for 120 Vac
and 20-Aamp twist-lock receptacles for 246-240 Vac, as shown in the plans. Put each
receptacle on its own breaker.

785-5.2.10 Equipment Rack: Ensure that the equipment shelter includes
one or more standard 19-inch EIA/TIA equipment racks for mounting of the devices to be
installed, as indicated in the plans. Secure the top of each rack to the cable tray above
using C channel or J-hook hardware. Ensure that the racks meet the equipment
installation needs in terms of rack height and load requirements. Include provisions for
vertical and horizontal cable management and for power strips. Secure the racks to the
floor in the location shown in the plans or as directed-by-the-Engineer.

785-5.2.11 Fire/Smoke Detection and Suppression: Include with the
equipment shelter Zoneene smoke detector that operates on alternating current. Mount the
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smoke detector on the ceiling and ensure that it includes a dry contact closure that will
activate during smoky conditions.

Where the equipment shelter is to be furnished with an automatic
fire protection system, ensure that it is an FM-200 waterless, residue-free fire suppression
system that conforms to the-NFPA-2001 and +SOG-1SO 14520 standards.

If a fire extinguisher is specified, mount on the wall near the door a
hand-held carbon dioxide fire extinguisher suitable for use on electrical fires. Verify that
the extinguisher has a valid inspection tag and is refillable.

785-5.2.12 Alarm Specification: Wire and terminate all alarms on a
Contractor-provided Type 66 block. Label each termination. Provide the following
equipment shelter alarms:

1. A magnetic dry contact door alarm.

2. A dry contact air conditioner failure alarm for each installed
unit.

3. Dry contact fire alarms.

4. Dry contact high- and low-temperature alarms with thresholds
adjustable between 50° and 90°F.

5. A power failure alarm that is wired from a dedicated circuit
breaker.

6. A main fuse alarm that is wired from the main fused disconnect.

785-5.2.13 Electrical Specifications: Ensure that the standard electrical
configuration for the shelter is single-phase 120/240 Vac at 66-60 hertz{Hz) with a 150
A-amp minimum service and a 42-circuit distribution panel. Provide the necessary power
service drop and site-specific power needs for the equipment shelter installation,
following the requirements of Section 639.

785-5.2.13.1 Primary AC-Powered Fransient-\Voltage-Surge
SuppressionSurge Protective Device: Furpish-Provide the equipment shelter with a

primary AC transient-voltage-surge-suppressersurge protective device (FWSSSPD) that
meets or exceeds all of the requirements of 785-2.4.1 and 785-2.4.2 that is connected to
the electrical system at all times, whether the site is operating on utility or emergency

power.
785-5.2.13.2 Secondary AC-Powered Transient Voltage Surge

SuppressionSurge-Protective-DevicesSPDs at Point of Use: ProvideFurnish the
equipment shelter with a seeendary-ACT/SSSPDs that meets or exceeds all

requirements in 785-2.4.13 and 785-2.4.34. These devices will generally have special
requirements for installation and interface with the ITS circuits or devices as shown in the
plans. Ensure that all outlets within the equipment shelter are protected.

785-5.2.14 Communication Cable Wall Entry: Furnish-Provide the
equipment shelter with four 4-inch diameter ports with weather-sealed boot systems for
telephone/signal cable and fiber optic cable entry. Locate these ports as shown in the
plans.

785-5.2.15 Circuit Termination Backboard: Provide each equipment
shelter with a backboard for the termination of communication circuits. Farnish-Provide a
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backboard of 3/4-inch AC-grade plywood no less than 48 inches square and painted with
2-two coats of gray, flame-retardant paint. Ensure that all ground wires and conductors
are insulated from the backboard, which must be mounted securely to the wall and able to
support the weight of the hardware fastened to it.
785-5.3 Installation Requirements.

785-5.3.1 General: Provide a drawing that depicts the details of the
proposed equipment shelter installation, including site layout, fencing, and all other
features. Submit this drawing te-the-Engineer-for approval prior to the start of
construction.

Furnish-Provide concrete in accordance with Section 346. Perform
all concrete work in accordance with Section 400. Obtain precast products from a plant
that is currently on the list of Producers with Accepted Quality Control Programs.
Producers seeking inclusion on the list shall meet the requirements of 105-3.

Contact local building officials for permit applications and submit
them-to-the-Engineer for approval and execution. The Contractor shall be responsible for
obtaining all permits and their associated applications, filling out the applications,
obtaining a Department signature, and then submitting the permit application to the
regulating agency.

785-5.3.2 Electrical Installation: Provide for electrical power to the
equipment shelter and ensure that power is properly connected. Route all wires and
cables in a neat, orderly fashion. Electrical connectors and all costs associated with
providing power shall be the Contractor’s responsibility. Provide underground power
service unless otherwise specified in the plans.

Provide all electrical connections from the service drop to the
equipment shelter’s receptacles. Wire the receptacles, switches, and light fixtures using a
minimum of AWG-+#No. 12 AWG copper wires. Run all wire in a minimum 0.75-inch
inside diameter electrical metallic tubing. Divide the electrical loads among as many load
centers as necessary to contain the quantity of circuit breakers required to protect the
equipment shelter facility.

Ensure that the load centers contain separate, appropriately sized
circuit breakers for the HVAC units, each major branch as is necessary, each receptacle,
and each remaining location in the 42-circuit panel. Ensure that the shelter includes
duplex receptacles on each of the four walls at a height of 48-18 inches above the floor,
as shown in the plans. Protect each wall with a separate 20-amp A circuit breaker.
Provide a separate 20 A-amp single-pole circuit breaker to protect the lighting circuits.

785-5.3.3 Provision for Backup Power: Ensure that the main power
enters the equipment shelter at a primary power switch to allow for the disconnection of
commercial power, and then is routed to an automatic transfer switch that will switch to
emergency generator power in the event commercial power is lost. Also ensure that
emergency generator power enters the equipment shelter through a power switch prior to
connection to the automatic transfer switch panel. Ensure that the equipment shelter is
able to utilize a mobile emergency generator during power outages. Route the main
power from the automatic transfer switch to a manual transfer switch located with the
mobile emergency generator connection installed on the outside of the shelter. The
emergency generator connection shall allow Department personnel to power the site from
a portable generator in the event that both the commercial power and emergency power is
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lost. Route the resulting main power to a 42-circuit distribution panel and through the
associated AC F/SS-surge protective devices, as described in the plans.

785-5.3.4 Grounding Installation: Install a grounding system that meets
the requirements in 785-2, in the NEC, and that meets the grounding requirements of the
local building code.

Install all grounds for the equipment shelter on the side of the
building that utilities, communication cables, and fiber enter. Install the main ground bar
on a suitable wall of the building. Connect all eareth grounds to this point, including the
grounding system for the surge protection devices (SPDs). Make all connections to SPDs
according to the manufacturer S recommendatlons

Ensure that the grounding system is bonded at a single point so that
the communication cables, AC power, emergency generator, and equipment frames are
connected by the shortest practical route to the grounding system. Protect the lead lengths
from each dewce to the T—\,@SSPD

Use an exothermic bonding process for all belew-greundexternal
connections. Ensure that external connections and ground rods remain accessible for
inspection, testmg and mamtenance during and after constructlon

Use ane*e%hewebe#@ng—p#eees&epcompressmn type
connection for all abeve-greund-exteriorinterior connections to bond ground conductors
to the-exterior-efthe-equipment in the shelter.-Note-that-the-onhy-exception-to-this-is
grounding-connections-made-to-ground-bus-bars: For connections to bus bars, use

mechanical connections having 2twetwo bolts on a double-lug connector. After achieving
a firm connection to the connectors, apply an anti-oxidant compound.

Ensure that all ground connections to fence components are
mechanical bonds. After a firm connection has been achieved, apply an anti-oxidant
compound.

For connection of conductors to interior equipment, such as panels
and cable trays, use tewo2two bolts on a double-lug connector, or clamps appropriate to
the size and type of wire and the requirements of the equipment being grounded. Crimp
and solder all wires connected to lugs or clamps for reliable electrical contact. Remove
all non-conducting surface coatings before each connection is made. Apply an anti-
oxidant compound. Install star washers, or another means that accommodates the
fasteners used, to achieve reliable electrical connections that will not deteriorate.

Ensure that ground conductors are downward coursing and
vertical, and as short and straight as possible. Ensure that the minimum bending radius
for interior equipment shelter grounds is 8 inches. Avoid sharp bends and multiple bends
in conductors in all cases.

785 5.3.4.1 Interior Grounding: 4nstau—an1AWG—#2—sel+erbaFe
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Install a No. 2 AWG-+#2 solid bare stranded-copper wire
with-green-tnsulatien-approximately 1 foot below the ceiling on each wall and mount it
using insulated standoffs. Ensure that the AWGH#2-selid-bare-green-copperwires
encircles the equipment room, forming a ring or continuous loop along the upper interior
perrmeter ground and |ncludes the waII area above the door Prosrdombron s

eapaerter—MechanrcaIIy connect the cable trays to the upper |nter|or perrmeter ground
using AWG-#2selid-barestranded copper wires with green insulation andwith bolted
terminal connectors at the cable tray ends. Make all points where cable tray sections meet
electrically continuous by use of a short jumper wire with terminals attached at each end.
Directly bond all other metallic objects, such as door

frames and doors, air conditioners, alarm systems, wall-mounted communication
equipment, etc., to the closest interior perimeter ground with the shortest possible
AWGH#2 sehid-bare-stranded copper wire with green insulation. Bond the door to the

doorframe usrng flexrble Weldrng cable. -Makea—leend—leetween—theJewerLand—upper

785-5.3.4.2 Exterior Grounding: Install an exterior grounding

system consisting of multiple ground rods around the perimeter of the equipment shelter
to achieve the resistance to ground required in Section 785-2.3. Space the rods according
to 785-2.3.2 and drive them into the ground using the proper tool to prevent rod
deformation. Place the rods a minimum of 2 feet from the building foundation in a
suitable access point. Ensure that 6- to— 102 inches of the ground rod is-wit-isremain
acceSS|bIe for inspection, testlng and maintenance durlng and after constructionand-bury
ade. Bond the ground rods
together using No 2 AWG#Z SO|Id baret t|nned4eare copper wires and an exothermic
bonding process. Bury the bonding wires a minimum of 2.5feetenel8- inches-foet below
the-grade. Also bond the following items to the shelter’s external-grounding system using
No.- 2 AWG#2 solid tirned-bare tinned copper wires:

1. Metal building parts not grounded by the internal
grounding rings, such as downspouts and siding.

2. Ground rods provided by power or telephone utilities for
grounding of AC power or surge protection devices, as permitted by local codes.

3. Shelter support skids, bases, or foundations, if

applicable.
4. Any metal object larger than 4 square feet.
5. External metal fencing.
785-5.3.4.3 Punch Block F7/SS-SPD Grounding: For all Type 66
punch blocks, install No.- 2 AWG+#2 solid bare tinned copper wires to ground external
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line surge protection devices. Install the No.- 2 AWG-#2 solid bare tinned copper wires in
accordance with the 7/SS-SPD manufacturer’s recommendations and mechanically
connect them to the shelter’s interior perimeter ground.

785-5.3.5 Site Preparation: Ensure that all provisions of Section 110 are
met in preparing the site. Coordinate with-the-Engineer-on-the extent and schedule for all
land clearing activities with the Engineer to ensure that there is no interference with
concurrent operations at the site. Comply with all environmental protection requirements.

785-5.3.6 Fencing: Furnish Type B chain-link perimeter fencing and gates
according to the requirements of Section 550. Install the fence to form a rectangle or
square shape, unless otherwise specified in the plans. Allow for a minimum space of 5
feet between the fence and any enclosed item. Ensure that the fencing materials,
including posts and bracing, are metal and comply with Section 965.

Construct the fence in accordance with Index No-. 802-efthe
Design-Standards. Ensure that the basic fence is a minimum height of 6 feet and is topped
with barbed wire that is held outward from the fence at a 45-degree angle with galvanized
hardware. Fasten the fence fabric to a top rail installed on top of the fence.

Ensure that all relude-a-gates are made of the same material as
the fence. Construct slidingthe gates in accordance with Index No. 803-efthe-Design
Standards and configured as shown in the plans. Provide a hardened, four— digit
combination gate lock-+aa ; OFa ; vatent. Set the
combination as d|rected49y4Iqe4§|c+g+|¢}(-.\euE

785-5.3.7 Fence Grounding: Ensure that the metal Type B fence is
grounded to fence perimeter ground wires consisting of No.- 2 AWG-#2 solid;
baretinned;-bare tinned copper wiress that encircle the entire compound to achieve the
resistance to ground required in Section 785-2.3.

Exothermically bond any splices in the ground wire. Bury the
fence perimeter ground wire a minimum of 2.5 feet below finished grade. Bond all fence
posts to the fence perimeter ground wire using No.- 2 AWG-#2 solid bare; tinnedtinned;
bare copper wires. Bond the gate and gatepost together with a flexible ground, such as
welding cable wires. Ground the gatepost to the fence perimeter ground wire using No.- 2
AWG+#2 solid bare; tinnedned;-bare copper wires. Exothermically bond all connections
to the fence perimeter ground wire.

Connect the fence’s top rail to each corner post and in the middle
of each side. Ground the fence fabric with No.- 2 AWG+#2 solid bare tinned;-tirned;-bare
copper wires connected to the fence posts. Connect the fence perimeter wires to the
ground rods of the equipment shelter’s ground system with No.- 2 AWG-#2 solid bare
tinned;-tinned;-bare copper wires, as shown in the plans.

Ensure that all ground leads are No.- 2 AWG-#2 solid bare tinned;
tinned-bare copper wires for all above- and underground grounding wire installations.
Ensure that all exothermic bonds are appropriate for the application. Do not use welding
or other forms of bonding without prior written approval-frem-the-Engineer.

785-5.3.8 Weed Prevention: Treat the fenced area with a Department-
approved herbicide and cover it with weed prevention material. Place a woven plastic
weed barrier on the ground before gravel installation. Install the barrier with a minimum
10% overlap for each barrier section and secure the edges of the mat with stakes.
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785-5.3.9 Compound Gravel: Place gravel or crushed rock covering all
unimproved areas inside the new fenced area to a depth of 6 inches. Ensure that the size
does not exceed 3-3 inches in diameter so that foot traffic is not difficult.

785-5.3.10 Site Restoration: Provide grass-performance turf in
accordance with Section 570.

785-5.4 Inspection and Verification.

785-5.4.1 General: Perform an inspection that is witnessed by the
Engineer. Notify the Engineer at least 10 days prior to completion of the installation.
After installation of the shelter equipment, verify in conjunction with the Engineer that all
equipment is correctly installed and functional.

For grounding system inspections, notify the Engineer at least five
days prior to completion of the installation. Do not backfill below-grade grounding
installations and grounding connections until inspected and approved-by-the-Engineer.
Record all test results in a standardized format approved by the Engineer prior to testing.
All recorded test report data shall be dated, witnessed, and signed by at least one
representative of the Department and the Contractor. Remedy all deficiencies at no cost
to the Department.

785-5.4.2 Mechanical Inspection: Inspect all equipment to be mounted to
the shelter walls to ensure adequate support has been provided. Test the HVAC system
for adequate heating, cooling, and dehumidification. Inspect the building for the proper
sealing of transmission lines, waveguide ports, telephone/signal cables, and ground wire
penetrations. Correct any deficiencies at no cost to the Department.

785-5.4.3 Electrical Inspection: Verify that the shelter lights and smoke
detectors operate properly. Verify proper power load balances and provide a report to the
Engineer prior to acceptance of the site. Correct any deficiencies at no cost to the
Department.

785-5.4.4 Grounding Inspection: Inspect the grounding system for
proper connection types, tightness, and workmanship, as well as conformance to the
approved design. Repair with new bonds any exothermic bonds that are deemed
unsatisfactory. Repair or replace any mechanical connections that are deemed
unsatisfactory. Measure the resistance at each ground rod using a clamp-on earth tester.
The measurement at any individual rod will be the cumulative resistance of all rods in a
parallel circuit. The grounding system resistance must be no more than 5Qehms. Correct
all deficiencies at no cost to the Department.

785-5.4.5 Site Inspection: Inspect the site and verify that it is free of
debris, and that excavations are backfilled and restored.

785-5.4.6 Performance Period: Following the completion of all
acceptance testing and inspections, subject the installed site to a minimum 20-day
performance period, or alternately, the operational test period for the ITS deployment
project, whichever is greater.

For the purpose of a successful performance period, failure of
operation is defined as the failure of a major site component (i.e., HVAC systems,
lighting, alarms, fire or smoke detection, etc.). Degradation of performance is not a
failure if function and proper operation is maintained. Conduct the performance
verification with the Engineer present. Upon acceptance of the test criteria-by-the
Engineer;, the 20-day performance period shall begin.
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Accomplish this performance testing during a period of time not to
exceed 45 consecutive days after equipment shelter installation and inspection. If a
successful performance period cannot be accomplished within 45 consecutive days after
the shelter installation and inspection, the Department reserves the right to deem the
Contractor in default and enforce the provisions set forth in the Contract.

785-6 Guaranty Provision.

785-6.1 General: Ensure that the manufacturers’ warranties on peles-and
lowering-devicesV/SSSPDs, ITS field cabinets, and ITS equipment shelters are fully
transferable from the Contractor to the Department. Ensure that these warranties require
the manufacturer to furnish replacements for any part or equipment found to be defective
during the warranty period at no cost to the Department within 10 calendar days of
notification by the Department.

785-6.2 Pelesand-Lowering Devices: Ensure that the peles-and-the-lowering
devices furnished, assembled, fabricated, or installed are warranted by the manufacturers
against defects in materials or workmanship for a period of no less than three years from
the date of final acceptance by the Engineer in accordance with 5-11 of all work to be
performed under the Contract. If the manufacturer’s warranties for the components are
for a longer period, those longer period warranties will apply.

785-6.3 Fransient-\Voltage-Surge-SuppressersSurge Protective Devices:
Provide a /SS-SPD that is warranted by its manufacturer against any failures caused by
electrical events, including direct lightning strikes, for a period of not less than 16
10 years or the FYSS-SPD device manufacturer’s standard warranty period, whichever is
greater.

The term “failure” for warranty replacement is defined as follows:

Parallel-connected, power-rated F\/SS-SPD units are considered in failure
mode when any of the indicating lamps shows failure mode when power is applied to the
terminals at the unit’s rated voltage, or the properly functioning over-current protective
device will not reset after tripping.

Series-connected, low-voltage power, data, or signal units are considered
in the failure mode when an open circuit condition is created and no data/signal will pass
through the FA/SS-SPD device or a signal lead is permanently connected to ground.

In the event that the FSSSPD, including any component of the unit,
should fail during the warranty period, the entire F7/SS-SPD shall be replaced by the
manufacturer at no cost to the Department. Costs relating to the removal of the
PVSSSPD, shipping and handling, and the reinstallation of the F7SS-SPD shall be paid
by the Department.

785-6.3-4 ITS Field Cabinet: Ensure that the ITS field cabinet has a
manufacturer’s warranty covering defects in assembly, fabrication, and materials for a
minimum of two years from the date of final acceptance by-the-Engineerin accordance
with 5-11 of all work to be performed under the Contract. If the manufacturer’s
warranties for the cabinet and components are for a longer period, those longer period
warranties will apply.

785-6.4-5 ITS Equipment Shelter: Ensure that the equipment shelter, its
components, and hardware have a manufacturer’s warranty covering defects in assembly,
fabrication, and materials for a minimum of one year from the date of final acceptance by
the-Engineer-in accordance with 5-11 of all work to be performed under the Contract. If
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the manufacturer’s warranties for the equipment shelter or components are for a longer
period, those longer period warranties will apply.

785-7 Method of Measurement.

785-7.1 General: Poles, with or without the lowering devices; ITS field cabinets;
and equipment shelters; shall be measured for payment in accordance with the following
tasks.

The work specified for grounding and transient voltage surge suppression
will not be paid for directly, but will be considered incidental to the installation of ITS
devices and systems.

785-7.2 Furnish and Install: The Contract unit price per pole furnished and
installed will include furnishing, placement, and testing of all equipment and materials,
and for all tools, labor, cables, hardware, operational software package(s) and
firmware(s), supplies, support, personnel training, shop drawings, documentation, and
incidentals necessary to complete the work.

Except in the case of a retrofit, the work specified for furnishing and
installing a lowering device will not be paid for directly, but will be considered incidental
to the installation of a steel or concrete pole.

The Contract unit price for each ITS field cabinet, furnished and installed,
will include furnishing, placement, and testing of all equipment and materials, and for all
tools, labor, hardware, supplies, support, personnel training, shop drawings,
documentation, and incidentals necessary to complete the work.

The Contract unit price for each ITS equipment shelter, furnished and
installed, will include furnishing, placement, and testing of the shelter, all its materials
and equipment, and for all tools, labor, equipment, hardware, site preparation, site
restoration, fencing, supplies, shop drawings, documentation, and incidentals necessary to
complete the work.

785-7.3 Furnish: The Contract unit price per pole furnished, will include all
equipment specified in the Contract Documents, plus all shipping and handling costs
involved in delivery as specified in the Contract Documents.

Except in the case of a retrofit, the work specified for furnishing a
lowering device will not be paid for directly, but will be considered incidental to the
furnishing of a steel or concrete pole.

The Contract unit price per each ITS field cabinet, furnished, will include
all equipment specified in the Contract Documents, plus all shipping and handling costs
involved in delivery as specified in the Contract Documents.

The Contract unit price per ITS equipment shelter, furnished, will include
all equipment specified in the Contract Documents, plus all shipping and handling costs
involved in delivery as specified in the Contract Documents.

785-7.4 Install: The Contract unit price per pole installed will include placement
and testing of all equipment and materials, and for all tools, labor, hardware, operational
software package(s) and firmware(s), supplies, support, personnel training, shop
drawings, documentation, and incidentals necessary to complete the work. The Engineer
will supply the equipment specified in the Contract Documents.

Except in the case of a retrofit, the work specified for installing a lowering
device will not be paid for directly, but will be considered incidental to the installation of
a steel or concrete pole.
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The Contract unit price per each ITS field cabinet, installed, will include
placement and testing of all equipment and materials, and for all tools, labor, hardware,
supplies, support, personnel training, shop drawings, documentation, and incidentals
necessary to complete the work. The Engineer will supply the equipment specified in the
Contract Documents.

The Contract unit price per ITS equipment shelter, installed, will include
placement, and testing of the shelter, all its materials and equipment, and for all tools,
labor, equipment, hardware, site preparation, site restoration, fencing, supplies, shop
drawings, documentation, and incidentals necessary to complete the work. The Engineer
will supply the equipment shelter specified in the Contract Documents.

785-8 Basis of Payment.
Prices and payments will be full compensation for all work specified in this
Section. Payment will be made under:
Item No. 785-1 ITS Pole, per each.
Item No. 785-2 ITS Field Cabinet, per each.
Item No. 785-3 ITS Equipment Shelter, per each.
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785  INTELLIGENT TRANSPORTATION SYSTEMS - INFRASTRUCTURE.
(REV 8-03-10)

PAGE 755. The following new Section is added after Section 715:

SECTION 785
INTELLIGENT TRANSPORTATION SYSTEMS
INFRASTRUCTURE

785-1 Description.

Furnish and install ITS infrastructure components as shown in the plans, meeting
the general requirements of this specification and the specific requirements for each
component as defined in 785-2 through 785-5.

Ensure that all materials furnished, assembled, fabricated, or installed are new
products.

785-2 Grounding and Surge Protective Devices.

785-2.1 Description: Furnish and install grounding and Surge Protective Devices
(SPDs) for all ITS devices to protect the devices from lightning, transient voltage surges,
and induced current. References for this section include, but are not limited to: UL467,
Grounding and Bonding Equipment; UL497A, Standard for Secondary Protectors for
Communications Circuits, and the NEC. Ensure that lightning protection systems
conform to the requirements of NFPA 780, Standard for the Installation of Lightning
Protection Systems.

785-2.2 Materials: Provide a grounding system that meets the minimum
requirements of this section and those defined in Section 620. Ensure that all SPDs
comply with the environmental requirements of section A615 of the MSTCSD.

Install SPDs on all power, data, video and any other conductive circuit.
Use only equipment and components that meet the minimum requirements of this
specification, and are listed on the Department’s Approved Product List (APL).

785-2.3 Installation Requirements:

785-2.3.1 General: A single point grounding system is required. Each
ground rod electrode assembly must have a minimum length of 20 feet. Individual
ground rod electrode assembly sections must have a minimum length of 8 feet. Ensure
that ground rods are a minimum 5/8 inch in diameter. Bond multiple grounding rod
electrode assemblies to each other with No. 2 AWG solid bare tinned copper wire that is
exothermically welded at all connection points.

Bond the grounding system to a main ground bar within the site
equipment cabinet. A single grounding rod electrode assembly bonded to the equipment
cabinet constitutes a minimal grounding system with a main ground rod and primary
radial. If this primary radial does not achieve a resistance to ground of 5 ohms or less,
install an additional 20-foot grounding rod electrode assembly and connect it to the main
grounding rod electrode assembly. If the array still does not achieve a resistance to
ground of 5 ohms or less, install additional 20-foot grounding rod electrode assemblies,
spaced 40 feet apart, until 5 ohms is achieved. If a resistance to ground measurement of
5 ohms or less between the grounding electrode and the soil cannot be achieved with a
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total of four 20-foot rods, submit the site resistance measurement to the Engineer. A
grounding system consisting of four 20-foot rods is acceptable in cases where soil
conditions prevent the grounding system from achieving a resistance to ground of 5 ohms
or less. Grounding systems formed from horizontally constructed conductive radials are
permitted if site conditions prohibit the use of vertically driven rods.

785-2.3.2 Grounding Specifications: Provide a grounding system as
shown in the plans. Ensure that grounding rod electrodes are UL 467 listed. Make all
connections to the grounding electrode using exothermic welds. The main ground rod
directly connected to the main ground bar within the site cabinet must remain accessible
for inspection, testing, and maintenance. Place the main ground rod in the electrical
pullbox nearest the site cabinet or as shown in the plans.

Install the main grounding rod electrode at the structural base of
the ITS device. Bond all metal components of the ITS device subsystem, such as the
cabinets and steel poles, to the grounding system with a grounding cable that uses a
mechanical connection on the equipment side and an exothermically welded connection
at the down cable. Do not use split bolts for grounding system connections.

Connect all grounding electrodes related to the ITS device and any
associated grounded electrical system within a 100-foot radius (but not beyond the edge
of the roadway) of the structural base of the ITS device, to a single point main grounding
bar inside the equipment cabinet or mounted to the base of the ITS structure and as
shown in plans.

Place multiple grounding rod electrode assemblies in a radial “Y”
configuration unless otherwise shown in the plans. In the event that the “Y” configuration
cannot be placed in the right-of-way, change the configuration of the radials to make the
grounding array fit in the space available, and/or increase the length of the ground rods to
a maximum of 40 feet provided that the sphere of influence radius is maintained.

785-2.3.3 Ground Resistance Testing and Certification: Measure the
ground resistance with an instrument designed specifically to measure and document
earth/ground resistance, soil resistance, and current flow. Conduct the test by using the
Fall-of-Potential method. Provide the Engineer with written test results for each testing
location. Include in the test results the instrument model and date of calibration for the
device used in the testing, the local environmental conditions at the time of testing, and a
full Fall-of-Potential graph. Certify and sign the test results submitted.

785-2.3.4 Air Terminals: Ensure that lightning protection systems and air
terminals installed conform to NFPA 780. Ensure that the air terminal extends at least
2 feet above the object or area it is to protect and is bonded to the down conductor.
Ensure that all ITS devices attached to poles or structures having air terminals are within
the zone of protection determined by the 150-foot radius rolling sphere model described
in NFPA 780.

Provide a lightning protection system as shown in the plans.
Provide additional air terminals, static wires, and conductors as may be required to
establish a zone of protection in accordance with NFPA 780. Ensure that all air terminals
are interconnected. Ensure air terminals are terminated to the main grounding rod
electrode. Use air terminals that are UL listed.

785-2.4 Surge Protective Devices:
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785-2.4.1 General: Provide all ITS field installation sites with both
primary and secondary surge protection on the AC power. Connect the primary surge
protection at the service entrance or main disconnect. Connect the secondary surge
protection on the power distribution to the equipment.

785-2.4.2 Type 1 SPD at Power Entry Point: Install a SPD at the closest
termination/disconnection point where the supply circuit enters the ITS device cabinet.
Locate the SPD on the load side of the main disconnect and ahead of any and all ITS
electronic devices. Configure the SPD to operate at 120 volt single phase (i.e., line,
neutral and ground) or 120/240 volt single phase (line 1, line 2, neutral and ground) as
required to match the supply circuit configuration. Verify that the SPD has been labeled
to indicate that the unit is UL listed and meets the requirements of UL 1449, Third
Edition.

Ensure that the SPD has a visual indication system that monitors
the weakest link in each mode and shows normal operation or failure status and also
provides one set of normally open (NO)/normally closed (NC) Form C contacts for
remote alarm monitoring. The enclosure for a SPD shall have a NEMA 4 rating.

785-2.4.3 SPD at Point of Use: Install a SPD at the point the ITS devices
receive 120 volt power. Ensure that the units are rated at 15 or 20 amps load and a
minimum of 20kA of surge current capacity and configured with receptacles.

Ensure that these units have internal fuse protection and provide
common mode (L+N-G) protection.

785-2.4.4 SPD for Low-Voltage Power, Control, Data and Signal
Systems: Install a specialized SPD on all conductive circuits including, but not limited
to, data communication cables, coaxial video cables, and low-voltage power cables.
Ensure that these devices comply with the functional requirements shown in Table 785-1
for all available modes (i.e. power L-N, N-G; data and signal center pin-to-shield, L-L, L-
G, and shield-G where appropriate).

Table 785-1
SPD Minimum Requirements
o .| Frequency/
Decs:clzrr(i:u':iton C\I/a()rnglr;g Bandwidth/ Ciu;?:?t Maximum Let-Through Voltage
P % | Data Rate pacity
5kA per mode
12 vVDC 15-20 V N/A (8x20 ) <150 Vpk
5kA per mode
24 VAC 30-55V N/A (820 1) <175 Vpk
5kA per mode
48 VDC 60-85 V N/A (8x20 1) <200 Vpk
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Table 785-1
SPD Minimum Requirements
o .| Frequency/
Decs:clzrr(i:u':iton C\I/a()rnglr;g Bandwidth/ Ciu;?:?t Maximum Let-Through Voltage
P % | Data Rate pacity
120 VAC at 5kA per mode
POU 150-200 V N/A (820 ) <550 Vpk
Coaxial 10KA per
Composite 4-8V Uthazl's mode (8x20 <100 Vpk
Video Us)
10KA per
RS422/Rs4gs 8-15v | YPO10 | ihe (8x20 <30 Vpk
Mbps Lis)
10KA per
T1 13-30v | YPOL0 1 ode (8x20 <30 Vpk
Mbps 1is)
i Up to 100 |3KkA per mode
Ethernet Data| 7-12V Mbps | (10x1000 is) <30 Vpk

Install a SPD that has an operating voltage matching the
characteristics of the circuit. Ensure that these specialized SPDs are UL 497B or
UL 497C listed, as applicable.

785-3 Pole and Lowering Device.
785-3.1 Description: Furnish and install a steel or concrete pole, with or without
a lowering device, as shown in the plans. Consider the lowering device and pole as two
interdependent components of a single unit, and provide them together to ensure
compatibility of the pole and lowering device.

785-3.2 Materials:
785-3.2.1 Pole: Use a concrete or steel pole in accordance with Design

Standard 18111 or 18113 and listed on the Department’s Qualified Products List (QPL).
For concrete poles, use concrete meeting the requirements of
Section 346 and construct in accordance with Section 450. Obtain concrete poles from a
manufacturing plant that is currently on the Department’s list of Producers with Accepted
Quality Control Programs. Producers seeking inclusion on the list shall meet the
requirements of 105-3. Assume responsibility for performance of all quality control
testing and inspection required by Sections 346 and 450; however the PCI personnel and
plant certifications are not required.
Ensure that the pole-top tenon is rotatable.

785-3.2.2 Lowering Device: Use a lowering device as shown in the plans.

Use only lowering device equipment and components that meet the requirements of these
minimum specifications, and are listed on the Department’s Approved Product List
(APL). The lowering device must be permanently marked with the APL certification
number, manufacturer name, model number, and date of manufacture.
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Ensure that the lowering device provides the electrical connections
between the control cabinet and the equipment installed on the lowering device without
reducing the function or effectiveness of the equipment installed on the lowering device
or degrading the overall system in any way. The lowering device system support arm
must be capable of withstanding service tension and shear up to 1 kip (kilopound)
minimum.

Ensure that the lowering device includes a disconnect unit for
electrically connecting the equipment installed on the lowering device’s equipment
connection box to the power, data, and video cables (as applicable); a divided support
arm, a pole adapter for the assembly’s attachment to the rotatable pole-top tenon, and a
pole-top junction box, as shown in the plans.

Ensure that all of the lowering device’s external components are
made of corrosion-resistant materials that are powder-coated, galvanized, or otherwise
protected from the environment by industry-accepted coatings that withstand exposure to
a corrosive environment. All finished castings must have a smooth finish free from
cracks, blow-holes, shrinks, and other flaws. All roller fairlead frames shall be corrosion
resistant stainless steel or aluminum.

The lowering device must be provided with a minimum of 100 feet
of composite power and signal cable prewired to the lowering device at the factory unless
otherwise shown in the plans.

785-3.2.2.1 Equipment Connection Box: Provide an equipment
connection box for connecting the CCTV camera or other ITS device to the lowering
device. The equipment connection box must include a 1.5 inch National Pipe Thread
(NPT) pipe connection point for attaching a camera. Ensure that the equipment
connection box has an ingress protection rating of no less than 1P55.

785-3.2.2.2 Disconnect Unit: Ensure that the disconnect unit has a
minimum load capacity of 600 pounds with a 4:1 safety factor. Ensure that the fixed and
movable components of the disconnect unit have a locking mechanism between them.
Provide a minimum of two mechanical latches for the movable assembly. Ensure that all
load is transferred from the lowering cable to the mechanical latches when the system is
in the latched position. Ensure that the fixed unit has a heavy-duty cast tracking guide and
a means to allow latching in the same position each time.

Ensure that the disconnect unit is capable of securely
holding the lowering device and the equipment installed on the lowering device. Use
interface and locking components that are stainless steel or aluminum.

785-3.2.2.2.1 Disconnect Unit Housing: Ensure that the
disconnect unit housing is provided with a gasket to seal the interior from dust and
moisture. Ensure that the disconnect unit housing has an ingress protection rating of no
less than IP55.

785-3.2.2.2.2 Connector Block: Provide modular, self-
aligning and self-adjusting female and male socket contact halves in the connector block.
Equip the lowering device with enough contacts to permit operation of all required
functions of the camera, up to a maximum of 20 contacts. Provide at least two spare
contacts. Provide contact connections between the fixed and movable lowering device
components that are capable of passing EIA-232, EIA-422, EIA-485, and Ethernet data
signals and 1 volt peak to peak (Vp-p) video signals, as well as 120 Vac, 9-24 Vac, and
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9-48 Vpc power. Ensure that lowering device connections are capable of carrying the
signals, voltages, and current required by the device(s) connected to them under full load
conditions. Submit documentation showing pin assignment for approval.

Provide corrosion-resistant stainless steel hardware.
Ensure that male contacts used for grounding mate first and break last. Ensure that all
contacts and connectors are self-aligning and self-adjusting mechanical systems. Provide
a spring-assisted contact assembly to maintain constant pressure on the contacts when the
device is in the latched position.

Provide connector pins made of brass- or gold-
plated nickel, or gold-plated copper.

Ensure that the current-carrying male and female
contacts are a minimum of 0.09 inch in diameter and firmly affixed to the connector
block. Ensure mated connectors do not allow water penetration.

785-3.2.3 Lowering Tool: Provide a portable metal-frame lowering tool
with winch assembly and a cable with a combined weight less than 35 Ibs.; a quick
release cable connector, and a torque limiter that will prevent over-tensioning of the
lowering cable. Ensure that the lowering tool can be powered using a half-inch chuck,
variable-speed reversible industrial-duty electric drill to match the manufacturer-
recommended revolutions per minute, or supply a drill motor for the lowering tool as
shown in the plans.

Ensure that the lowering tool securely supports itself and the load.
Ensure that the lowering tool is equipped with a winch with a minimum drum size width
of 3.75 inch and a positive braking mechanism to secure the cable reel during raising and
lowering operations, and to prevent freewheeling. Ensure the lowering cable winds
evenly and does not bind on the lowering tool winch drum during operation. Ensure the
winch includes a manual winch handle that incorporates a non- shear pin type torque
limiter that can be used repeatedly and will prevent damage to the lowering system.

Use a lowering tool equipped with gearing that reduces the manual
effort required to operate the lifting handle to raise and lower a capacity load. Provide the
lowering tool with an adapter for operating the lowering device with the portable half-
inch chuck drill using a clutch mechanism and torque limiter.

Ensure that the lowering tool is manufactured of durable,
corrosion-resistant materials that are powder-coated, galvanized, or otherwise protected
from the environment by industry-accepted coatings that withstand exposure to a
corrosive environment.

Provide a minimum of one lowering tool plus any additional tools
as required in the plans. Upon a project’s final acceptance, deliver the lowering tool to
the Department.

785-3.2.4 Lowering Cable: Provide a lowering cable with a minimum
diameter of 0.125 inch. The cable must be stainless steel type 316 aircraft type (7 strands
x 19 gauge) with a minimum breaking strength of 1,760 Ibs. Ensure the lowering cable
assembly (as installed with thimble and crimps on one end and a cable clamp inside the
latch on the lowering device end), has a minimum breaking strength of 1,760 Ibs. Ensure
all lowering cable accessories, such as connecting links, have a minimum workload rating
that meets or exceeds that of the lowering cable. Ensure that the prefabricated
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components for the lift unit support system preclude the lifting cable from contacting the
power or video cables.

785-3.2.5 Wiring: Ensure that all wiring meets NEC requirements and
follows the equipment manufacturers’ recommendations for each device connected on the
pole, at the lowering device, and in the field cabinet.

785-3.2.6 External-mount Lowering System Enclosure for Mounting
to Existing Structures: Furnish and install an external-mount lowering system enclosure
for mounting to existing structures, as shown in the plans. Ensure that the system includes
external conduit, cabling, and upper mounting/junction box that is able to accept the
lowering device. Ensure that the system includes a winch assembly permanently housed
in a corrosion- resistant lower lockable pole-mounted cabinet. Ensure the upper
mounting/junction box includes a maintenance access door with captive attachment
hardware. Provide all necessary mounting hardware, conduits, standoffs, and conduit
mounts required for a complete and functional system.

Ensure the cabinet minimum dimensions are 12 inches x 18 inches
x 10 inches and that the cabinet and door do not interfere with the operation of the winch.
The cabinet must provide adequate clear area for operation of the winch manually and
with an electric drill.

The cabinet must be constructed of 5052 sheet aluminum with a
minimum thickness of 1/8 inch. All inside and outside edges of the cabinet must be free
of burrs. The outside surface of the cabinet must have a smooth, uniform natural
aluminum finish. All welds must be neatly formed, free of cracks, blow holes, and other
irregularities. Cabinet hinges must be vandal resistant and made of 14 gauge diameter
stainless steel or 1/8 inch diameter aluminum and include stainless steel hinge pins.
Cabinet door must not sag. Door opening must be double flanged. Door must include
neoprene closed-cell gaskets permanently secured on the interior door surfaces that
contact the door opening. The cabinet must be NEMA 4 rated.

Door must include a pin tumbler lock. Provide locks keyed for use
with a #2 key unless otherwise directed. Provide two keys with each cabinet. The
cabinet door handle must include a lock hasp that will accommodate a padlock with a
7/16 inch diameter shackle.

Ensure external conduit used to connect the winch cabinet to the
upper mounting/junction box is galvanized schedule 40 with NPT threads. The conduit
must have a minimum ID of 3 inches at the lower winch cabinet entrance and allow the
lowering cable to wind evenly on the winch drum without binding. All conduit couplings
and connections between the pole-mounted cabinet and upper mounting/junction box
must be watertight.

785-3.3 Installation Requirements:

785-3.3.1 General: Ensure that the divided support arm and receiver
brackets self-align the contact unit with the pole centerline during installation, and that
the contact unit cannot twist when subjected to the design wind speeds defined in the
FDOT Structures Manual, Volume 9. Supply internal conduit in the pole for the power
and video cabling if required by the Engineer.

Ensure all pulleys installed for the lowering device and portable lowering
tool have sealed, self-lubricated bearings, oil-tight bronze bearings, or sintered bronze
bushings.
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Provide 1.25 inch-diameter PVVC conduit in the pole for the lowering
cable. Verify that a conduit mount adapter is furnished for the interface between the
conduit and the internal back side of the lowering device.

785-3.3.2 Concrete Poles: Install foundation and pole in accordance with
641-4.2, except footing dimensions shall be in accordance with Design Standard 18113.

785-3.3.3 Steel Poles: Install foundation and pole in accordance with 649-
5 and 649-6.

785-3.3.4 Lowering Device: Ensure that the lowering device can be safely
operated and is installed in a manner that does not place the operator directly under the
device when it is being raised or lowered.

Ensure the lowering device support arm self-aligns the disconnect
unit and attached device with the pole centerline and remains centered after installation
without moving or twisting. Ensure the connection between the lowering device and
tenon is weather resistant to prevent the entrance of water. For externally-mounted
lowering systems, use conduit straps to secure lowering cable conduit to the pole. Do not
use stainless steel bands to secure conduit to the pole. Place the stainless steel lowering
cable inside conduit. Ensure that only the lowering cable is in motion inside the pole
when the lowering device is operated. Ensure that all other cables remain stable and
secure during lowering and raising operations. Label all wire leads with their function,
label spares as spares.

Ensure that crimps and other cable connection hardware associated
with the lowering cable cannot come in direct contact with the winch tool or guides when
operating the system. Ensure the correct length of lowering cable is installed and that the
installed length prevents cable slack and prevents cable from jumping off the winch
spool. Ensure the lowering cable strands do not twist or unwind when the lowering
device is operated.

Provide manufacturer recommended field installation instructions,
inspection instructions (including recommended schedules and procedures), and
operating instructions.

785-4 ITS Field Cabinet.

785-4.1 Description: Furnish and install a cabinet for housing ITS equipment and
network devices including, but not limited to, managed field Ethernet switches, hub
switches, device servers, digital video encoders, fiber optic cable patch panels, and
equipment racks for non-intrusive vehicle detection systems. Use only equipment and
components that meet the requirements of these minimum specifications, and are listed
on the Department’s Approved Product List (APL).

785-4.2 Materials:

785-4.2.1 Cabinet Shell: Ensure the cabinet shell conforms to NEMA 3R
requirements. Ensure that the cabinet shell is constructed using unpainted sheet aluminum
alloy 5052-H32 with a minimum thickness of 0.125 inch. Ensure that the cabinet has a
smooth, uniform natural aluminum finish without rivet holes, visible scratches or gouges
on the outer surface. Other finishes are acceptable if approved.
The minimum dimensions for cabinets are listed below.

Table 785-2
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Required Cabinet Dimensions in Inches
Cabinet Type Height Width Depth
336 36-39 24-26 20-22
336S 46-48 24-26 22-24
334 66-68 24-26 30-32

Ensure that the cabinet enclosure top is crowned to prevent
standing water. Construct the field cabinet so that it is weather resistant under all
conditions. Ensure all exterior cabinet and door seams are continuously welded and
smooth. All welds shall be neatly formed and free of cracks, blow holes and other
irregularities. Verify that all exterior cabinet welds are gas tungsten arc (TIG) welds.
Ensure that all internal cabinet welds are gas metal arc (MIG) or TIG welds. Ensure that
all inside and outside edges of the cabinet are free of burrs. Ensure that all edges are filled
to a radius of 0.03125 inch minimum. Use ER5356 aluminum alloy bare welding
electrodes conforming to AWS A5.10 requirements for welding on aluminum.
Procedures, welders and welding operators shall conform to AWS requirements as
contained in AWS B3.0 and C5.6 for aluminum.

Ensure that the cabinet is furnished with two lifting eye plates on
either side of the top for lifting the cabinet and positioning it. Ensure that each lifting eye
opening has a minimum diameter of 0.75 inch and that each eye is able to support the
weight load of 1,000 Ibs.. Ensure that all external bolt heads are tamperproof.

785-4.2.2 Doors: Provide a cabinet with front and rear doors, each
equipped with a lock and handle. Ensure that each cabinet door is full size, matching the
height and width dimensions of the cabinet enclosure, and has no fewer than three
stainless steel hinges or alternately, one full-length “piano” hinge. Provide hinges that are
made of 14-gauge stainless steel and ensure that the stainless steel hinge pins are spot-
welded at the top. Mount the hinges so that they cannot be removed from the door or
cabinet without first opening the door. Brace the door and hinges to withstand a 100 Ib.-
per-vertical-foot of door height load applied vertically to the outer edge of the door when
standing open. Ensure there is no permanent deformation or impairment of any part of the
door or cabinet body when the load is removed.

Ensure that both door openings are double flanged on all four
sides, and that the doors include a closed-cell, neoprene gasket seal that is permanently
bonded to the inside of each door such that the neoprene forms a weather-tight seal when
the door is closed.

785-4.2.3 Latches: Provide all cabinets with a three-point latching system
for the doors. Ensure that the latching system consists of the following latching points.

1. Center of the cabinet (lock).

2. Top of the cabinet — controlled by the door handle.

3. Bottom of the cabinet — controlled by the door handle.

Ensure that latching points two and three remain in the locked
position until the main cabinet door lock is unlocked. Ensure that the locking mechanism
is equipped with nylon rollers to secure the top and bottom of the door.

Provide the cabinet with a door stop that retains the main door
open in a 90-degree and 120-degree position.
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Outfit the doors with an industrial standard pin tumbler lock with
#2 key, or an approved alternate, and hardware that allows the door to be secured using a
padlock. Provide two keys for each cabinet lock.

785-4.2.4 Rails: Provide the cabinet with four cabinet rails that form a
cage for the purpose of mounting miscellaneous wiring panels and various mounting
brackets. Use rails that extend the length of the cabinet’s sides, starting from the bottom
of the enclosure. Provide rails that are either 0.1345 inch thick plated steel or 0.105 inch
thick stainless steel. Ensure that the rails are keyhole designed with slots 2 inches on
center with a top opening of 5/8 inch in diameter to allow the insertion of a 5/8-inch by 1-
inch carriage bolt. Ensure that the rails are 1-1/2 to 2 inches wide by 1/2 inch deep. Do
not use unistruts or other rail types.

Provide rails that have been drilled and tapped for 10-32 screws or
rack screws with EIA universal spacing.

785-4.2.5 Racks: Ensure that the cabinet includes a standard 19-in
EIA/TIA equipment rack centered in the cabinet for mounting of the devices to be
installed inside. Verify that the clearance in the rack between the rails is 17.75 inches.

785-4.2.6 Shelf: Provide a level, rollout internal shelf with a minimum
work area measuring 10 inches by 10 inches. Ensure that the shelf is capable of
sustaining a constant 20-Ib. load. Ensure that the shelf position is adjustable.

785-4.2.7 Sunshield: If the cabinet is provided with sunshields, as
indicated in the plans, the sunshields must be mounted on standoffs that provide an air
gap of at least of one inch between the exterior cabinet walls and the sunshields. Ensure
that the sunshields are fabricated from 5052-H32 aluminum sheet that is 0.125 inch thick,
and that sunshield corners are rounded and smoothed for safety.

785-4.2.8 Ventilation: Ensure that the cabinet provides ventilation
through the use of a louvered vent at the bottom of the main door. Verify that the
louvered vent depth does not exceed 0.25 inch. Ensure that the intake vent is made rain
tight through the use of a water-deflecting ventilation panel on the inside of the main
door securing the filter to the door. This panel should form a shell over the filter to give it
mechanical support, and should be louvered to direct the incoming air downward.

Provide an easily removable, reusable filter held in place with a
bottom trough and a spring-loaded upper clamp. Provide a filter measuring no less than
16 inches by 12 inches by 7/8 inch thick. No incoming air shall bypass the filter. Ensure
that the bottom trough holding the filter is able to drain any accumulated moisture to the
outside of the field cabinet.

Equip the ITS field cabinet with dual thermostatically controlled
fans located inside at the top of the cabinet. Use UL-listed exhaust fans having a
minimum air flow rating of 100 cubic feet per minute. Ensure that the electric fan motors
have ball or roller bearings. Provide fans that are rated for continuous duty and have a
service life of at least three years. Vent the exhaust air from openings in the roof of the
field cabinet.

Ensure the thermostats that activate the fans are mounted on the
inside top of the cabinet. Ensure that the thermostat is user adjustable to allow
temperature settings ranging from a minimum of 70°F to a maximum of 160°F. Ensure
that the thermostat activates the fans within plus or minus 3 degrees of the set
temperature.
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785-4.2.9 Electrical Requirements: Ensure that all equipment furnished

conforms to applicable UL, NEC, EIA, ASTM, ANSI and IEEE requirements. Provide
surge protection for the main AC power input at the service panel assembly and at the
point of use for electronics as required by 785-2. Ensure that the SPD is accessible from
the front of any panel used in the cabinet. Connect the SPD for the cabinet’s main AC
power input on the load side of the cabinet circuit breaker.

Ensure that the wiring in the cabinet conforms to NEC
requirements. Use only conductors that are stranded copper. Lace all wiring.

785-4.2.9.1 Service Panel Assembly: Provide a service panel
assembly to function as the entry point for AC power to the cabinet and the location for
power filtering, transient suppression and equipment grounding. Provide branch circuits,
SPDs, and grounding as required for the load served by the cabinet, including ventilation
fans, internal lights, electrical receptacles, etc.

785-4.2.9.2 Terminal Blocks: Terminate electrical inputs and
outputs on terminal blocks where the voltage and current rating of the terminal block is
greater than the voltage and current rating of the wire fastened to it.

Terminate conductors on terminal blocks using insulated
terminal lugs large enough to accommodate the conductor to be terminated. When two or
more conductors are terminated on field wiring terminal block screws, use a terminal ring
lug for termination of those conductors. Number all terminal block circuits and cover the
blocks with a clear insulating material to prevent inadvertent contact.

785-4.2.9.3 Ground Bus Bar: Ensure that ground bus bars are
fabricated from a copper alloy material compatible with copper wire. Use ground bus
bars that have at least two positions where a No. 2 AWG stranded copper wire can be
attached.

Mount the ground bus bar on the side of the cabinet wall
adjacent to the service panel assembly for the connection of AC neutral wires and chassis
ground wires. If more than one ground bus bar is used in a cabinet, use a minimum of a
No. 10 AWG copper wire to interconnect them.

785-4.2.9.4 Power Distribution Assembly: Furnish a power
distribution assembly that fits in the EIA 19-inch rack and provides for protection and
distribution of 120V ac power unless otherwise shown in the plans.

785-4.2.9.5 Interior Lighting: Unless otherwise shown in the
plans, provide the field cabinet with two 20-watt fluorescent lamps and clear shatter-
proof shield assemblies which are mounted on the inside front and rear top of the cabinet.
Ensure that these lamps are unobstructed and able to cast light on the equipment. Equip
the field cabinet with door-actuated switches so that the lamps automatically turn on
when either cabinet door is opened and turn off when the doors are closed.

785-4.2.9.6 Generator and Auxiliary Power Connection: Unless
otherwise shown in the plans, furnish a cabinet that has provisions for the connection of
an external power source, such as a portable generator, through a weatherproof, water-
resistant, secure interface. This feature should allow authorized personnel to access,
connect, and secure an external power source to the cabinet in order to restore power
within 5 minutes of arrival time at the cabinet. Provide the cabinet with either a manual
or automatic transfer switch as shown in the plans. Provide a transfer switch rated equal
to or higher than the design load of the cabinet’s main breaker and the generator input
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twist-lock connector rating. Ensure that the transfer switch provides a means of switching
between normal utility power and auxiliary backup generator power. Ensure that the
switching time between sources is no longer than 250 milliseconds. Ensure that the
transfer switch meets UL 1008. Ensure that the transfer switch does not allow
simultaneous active power from more than one source and does not allow generator
backflow into normal utility AC circuits.

785-4.2.9.6.1 Manual Transfer Switch: Ensure the
manual transfer switch is a two-position switch. Label the switch positions as “Generator
Power” and “Utility Power”.

Equip the transfer switch with a “Utility-on”
indicator, which will illuminate when normal utility power service is available and the
switch is in the “Generator Power” position. The indicator must turn off when the transfer
switch is moved to the “Utility Power” position. Ensure that the Utility-on indicator is
clearly visible outside the cabinet and that the indicator’s on/off state can be visually
determined from a distance of 30 feet.

785-4.2.9.6.2 Automatic Transfer Switch: An automatic
transfer switch may be used instead of a manual transfer switch to provide for automatic
transition from generator power back to normal utility service after utility power is
restored. Ensure that the automatic transfer switch has indicators that display the status of
connected power sources and indicate which power source is actively energizing the
cabinet.

If a relay circuit is used to provide switching, the
normally closed circuits must be connected to normal utility power. The relay shall be
energized only by the generator, not by the electric utility service. When energized, the
relay must break the connection to normal utility power and make connection to the
generator power input. Any automatic transfer switch or relay operated switch must
include a bypass switch that disables automatic switching and permits manual selection
of the power sources connected to the cabinet.

785-4.2.9.6.3 Generator Access Panel: Include a
generator connection panel consisting of, at a minimum, the manual transfer switch and
three-prong, 30-amp twist-lock connector with recessed male contacts for generator
hookup. Locate and label the transfer switch and twist lock connector on a panel easily
accessible behind a lockable exterior door. Ensure that this access door is labeled as
“Generator Access Door”, equipped with a tamper-resistant hinge, and that the door
assembly is weatherproof and dustproof. The access door shall be provided with a #2
lock unless otherwise specified in the plans. The access door must include a weatherproof
opening for the generator cable. The generator hookup compartment must be recessed
into the cabinet and be deep enough to allow closing and locking of the access door when
the generator cable is connected. Limit the generator hookup compartment and access
panel’s intrusion into the cabinet interior to no more than 6 inches. Avoid blocking access
to any other equipment in the cabinet. Locate this generator panel as close as possible to
the main AC circuit breaker. Ensure that the bottom of the access panel is no less than
24 inches above the bottom of the cabinet. Never locate the generator access panel on the
main cabinet door or back door.

Connect wiring from the Cabinet AC+ Input
Terminal to the transfer switch. Connect the alternate power source’s wiring on the
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transfer switch to a receptacle that can accept a 120 Vac generator cord. Install a power
service wire between the transfer switch and the existing power distribution panel in the
cabinet.

785-4.3 Installation Requirements.

Mount the cabinet to a concrete base or attach it to a pole or support
structure, as shown in the plans, and provide the cabinet with the necessary base- or pole-
mount hardware. Ensure that pole and structure-mounted field cabinets have mounting
brackets on the side so that both cabinet doors are fully functional.

Supply ground-mounted field cabinets with a removable base plate.
Ensure that the cabinet has welded inside two aluminum plates for anchoring the cabinet
to a concrete or composite type base as shown in the plans. Fabricate the plates from
aluminum alloy 5052-H32. Ensure the plates are a minimum of 4 inches wide by
0.125 inch thick. Ensure the cabinet includes four 1-inch diameter holes for anchoring.

Make provisions for all telephone, data, control, and confirmation
connections between the ITS device and field cabinet, and for any required wiring
harnesses and connectors.

Ensure that the cabinet manufacturer’s name and APL certification
number appear only on the inside of the main cabinet door, along with the year and
month of the cabinet’s manufacture. Attach this information to the door by a method that
is water resistant. Provide the field cabinet with a unique serial number that is engraved
on a metallic plate epoxied to the inside of the cabinet on the upper right-hand side wall.

Mount a heavy-duty resealable plastic bag on the backside of the main
cabinet door for containing cabinet prints, a list of terminal block connections, and other
documentation that may be subject to damage when exposed to sunlight or moisture.

Place all equipment in the cabinet according to the recommendations of
the manufacturers. A minimum clearance of 6 inches shall be provided between the top
of the cabinet and the top of any equipment placed on the top shelf of the cabinet. A
minimum clearance of 2 inches shall be provided between each side of the cabinet and
the equipment placed on the cabinet shelves.

785-5 ITS Equipment Shelter.

785-5.1 Description: Furnish and install an equipment shelter of concrete or
concrete composite in a size as detailed in the plans and that is capable of providing a
controlled environment for housing the electronic communication equipment, power
supplies, and related components necessary for the proper operation of an ITS
deployment.

785-5.2 Materials:

785-5.2.1 General: Ensure that the shelter comes complete with a secure
door, power distribution panels; a heating, ventilation, and air conditioning (HVAC)
system; lightning protection, grounding, and any other components necessary for a
completely integrated communication building. Ensure that the shelter is constructed and
installed according to local building codes.

Ensure that all materials and installation practices are in
accordance with the applicable OSHA requirements in 29 Code of Federal Regulations
(CFR) Part 1926, Safety and Health Standards for Construction.

Provide an equipment shelter capable of withstanding minimum
loads as follows: Wind, 150 MPH; floor, 200 Ibs. per square foot; slab, 200 Ibs. per
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square foot; roof, 100 Ibs. per square foot. Provide drawings that are signed and sealed by
a registered Professional Engineer indicating the shelter meets these minimum values.

Provide the shelter’s exterior with a concrete aggregate finish.
Ensure that the shelter has a bullet-resistant exterior surface in accordance with UL 752.
Ensure that the shelter’s exterior color is earth tone to blend with its surroundings.
Alternative exterior finishes or colors must be approved.

Ensure that the equipment shelter’s heat transfer coefficient does
not exceed 0.07 British Thermal Units (BTUs) per hour per square foot per degree
Fahrenheit (F) for the roof insulation and 0.28 BTUs per hour per square foot per degree
F for the exterior wall insulation.

785-5.2.2 Shelter Floor and Foundation: Ensure that the equipment
shelter floor is constructed of concrete or concrete composite material.

Ensure that the foundation is a monolithic slab with footing, and
that the top of the foundation is a minimum of 2 feet above final grade, or as shown in the
plans.

Provide an equipment shelter with sufficient cross bracing to
prevent the shelter’s structure from bending or breaking during moving, towing, or
hoisting, and to ensure minimum warping after the shelter has been placed on the
foundation with the communication equipment installed.

Ensure that the equipment room’s interior floor covering is an
industrial-grade vinyl flooring fastened to the shelter floor with waterproof glue. Provide
an air gap between the equipment shelter floor and the slab, or alternatively, construct the
slab with a vapor barrier of 0.2-inch polyethylene sheeting beneath the concrete and a
layer of #30 asphalt impregnated membrane above the slab to prevent moisture
penetration. Insulate the floor with polystyrene foam to provide a minimum insulating
factor of R-11.

785-5.2.3 Door: Ensure that the exterior door is an insulated, bullet-
resistant, galvanized steel door with baked enamel finish, a door check, and doorstop.
Ensure that the exterior door is 36 inches in width by 78 inches in height with a mortised
deadbolt security common-keyed lock. Provide the Department with the keys to the
door’s lock. Ensure that the door has a handle on both the inside and outside.

785-5.2.4 Walls: Supply the walls with a vapor shield to prevent moisture
penetration. Insulate the walls using a minimum insulating factor of R-14. Provide
interior surfaces that have a white textured finish wall covering with molding on all
corners. Ensure that all floor/wall intersections have 4-inch vinyl baseboards installed
using waterproof glue.

785-5.2.5 Ceiling and Roof: Ensure that the ceiling is no less than 8 feet
above the floor and is capable of supporting the proposed electrical fixtures and cable
trays. Construct the roof section with a 1/8-inch per foot minimum pitch for drainage. Fill
all voids between the ceiling and roof with minimum Type R-21 insulation and include a
vapor shield.

785-5.2.6 Entrance: Provide the shelter’s entrance with concrete steps
and hand rail installed so that the distance from the grade or final step to the shelter floor
does not exceed 8 inches.

785-5.2.7 Lighting: Supply a sufficient quantity of fluorescent light
fixtures to provide a uniform initial light level of 125 to 150 foot candles at 4 feet above
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the floor with a 3:1 ratio of maximum to minimum light levels as measured throughout
the shelter’s interior. Mount an interior light switch adjacent to the entry door.

Provide one 35-watt, high-pressure sodium floodlight that is
vandal resistant and mounted on the outside near the entrance door. Provide this
floodlight with a photocell and interior light switch. Provide an interior emergency light.

785-5.2.8 HVAC System: Provide exterior vertical wall-mounted air
conditioners for the equipment shelter. Ensure that the HVAC system has an alarm that
indicates failure (i.e., a dry contact closure alarm point). Provide an adjustable time delay
initially set to 5 minutes to prevent compressor damage or generator stall if electric
service is prematurely restored following a power failure.

Ensure that the HVAC unit has a hard start device installed to
reduce the starting current required during a cold start or under high-head pressure
conditions. Ensure that the unit is capable of safely operating when the outside
temperature falls below 60°F, allowing continuous interior equipment cooling and
dehumidification in cold weather. Ensure that the unit has sufficient capacity to cool from
a 95°F ambient temperature to 75°F, including the equipment heat load.

785-5.2.9 Cable Trays: Provide cable trays that are 12 inches wide and of
sufficient strength to support the transmission lines, control and data wires, and alarm
wires associated with communication equipment. Use cable trays constructed of
aluminum or painted steel. Suspend the cable trays from the ceiling. Ensure that all cable
trays are fabricated in an open ladder type arrangement to permit easy cable routing. In
addition, electrically bond by mechanical means all rack and cable tray units together.
Use flat washers to facilitate rack bonding on non-painted surface areas. After bonding,
cover these areas with an antioxidant compound. Ensure that cable trays and rack frames
are connected to the shelter interior ground.

Ensure that clearance height between the floor and bottom of the
cable tray is no less than 86 inches.

Equip the cable trays with overhead quad receptacles for 120 Vac
and 20A twist-lock receptacles for 240 Vac, as shown in the plans. Put each receptacle on
its own breaker.

785-5.2.10 Equipment Rack: Ensure that the equipment shelter includes
one or more standard 19-inch EIA/TIA equipment racks for mounting of the devices to be
installed, as indicated in the plans. Secure the top of each rack to the cable tray above
using C channel or J-hook hardware. Ensure that the racks meet the equipment
installation needs in terms of rack height and load requirements. Include provisions for
vertical and horizontal cable management and for power strips. Secure the racks to the
floor in the location shown in the plans or as directed.

785-5.2.11 Fire/Smoke Detection and Suppression: Include with the
equipment shelter one smoke detector that operates on alternating current. Mount the
smoke detector on the ceiling and ensure that it includes a dry contact closure that will
activate during smoky conditions.

Where the equipment shelter is to be furnished with an automatic
fire protection system, ensure that it is an FM-200 waterless, residue-free fire suppression
system that conforms to NFPA and 1SO 14520 standards.
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If a fire extinguisher is specified, mount on the wall near the door a
hand-held carbon dioxide fire extinguisher suitable for use on electrical fires. Verify that
the extinguisher has a valid inspection tag and is refillable.

785-5.2.12 Alarm Specification: Wire and terminate all alarms on a
Contractor-provided Type 66 block. Label each termination. Provide the following
equipment shelter alarms:

1. A magnetic dry contact door alarm.

2. A dry contact air conditioner failure alarm for each installed
unit.

3. Dry contact fire alarms.

4. Dry contact high- and low-temperature alarms with thresholds
adjustable between 50° and 90°F.

5. A power failure alarm that is wired from a dedicated circuit
breaker.

6. A main fuse alarm that is wired from the main fused disconnect.

785-5.2.13 Electrical Specifications: Ensure that the standard electrical
configuration for the shelter is single-phase 120/240 Vac at 60 Hz with a 150 A
minimum service and a 42-circuit distribution panel. Provide the necessary power service
drop and site-specific power needs for the equipment shelter installation, following the
requirements of Section 639.

785-5.2.13.1 Primary AC-Powered Surge Protective Device:
Provide the equipment shelter with a primary AC surge protective device (SPD) that
meets or exceeds all of the requirements of 785-2.4.1 and 785-2.4.2 that is connected to
the electrical system at all times, whether the site is operating on utility or emergency
power.

785-5.2.13.2 SPDs at Point of Use: Provide the equipment shelter
with SPDs that meet or exceed all requirements in 785-2.4.3 and 785-2.4.4. These
devices will generally have special requirements for installation and interface with the
ITS circuits or devices as shown in the plans. Ensure that all outlets within the
equipment shelter are protected.

785-5.2.14 Communication Cable Wall Entry: Provide the equipment
shelter with four 4-inch diameter ports with weather-sealed boot systems for
telephone/signal cable and fiber optic cable entry. Locate these ports as shown in the
plans.

785-5.2.15 Circuit Termination Backboard: Provide each equipment
shelter with a backboard for the termination of communication circuits. Provide a
backboard of 3/4-inch AC-grade plywood no less than 48 inches square and painted with
two coats of gray, flame-retardant paint. Ensure that all ground wires and conductors are
insulated from the backboard, which must be mounted securely to the wall and able to
support the weight of the hardware fastened to it.

785-5.3 Installation Requirements.

785-5.3.1 General: Provide a drawing that depicts the details of the
proposed equipment shelter installation, including site layout, fencing, and all other
features. Submit this drawing for approval prior to the start of construction.

Provide concrete in accordance with Section 346. Perform all
concrete work in accordance with Section 400. Obtain precast products from a plant that
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is currently on the list of Producers with Accepted Quality Control Programs. Producers
seeking inclusion on the list shall meet the requirements of 105-3.

Contact local building officials for permit applications and submit
them for approval and execution. The Contractor shall be responsible for obtaining all
permits and their associated applications, filling out the applications, obtaining a
Department signature, and then submitting the permit application to the regulating
agency.

785-5.3.2 Electrical Installation: Provide for electrical power to the
equipment shelter and ensure that power is properly connected. Route all wires and
cables in a neat, orderly fashion. Electrical connectors and all costs associated with
providing power shall be the Contractor’s responsibility. Provide underground power
service unless otherwise specified in the plans.

Provide all electrical connections from the service drop to the
equipment shelter’s receptacles. Wire the receptacles, switches, and light fixtures using a
minimum of No. 12 AWG copper wires. Run all wire in a minimum 0.75-inch inside
diameter electrical metallic tubing. Divide the electrical loads among as many load
centers as necessary to contain the quantity of circuit breakers required to protect the
equipment shelter facility.

Ensure that the load centers contain separate, appropriately sized
circuit breakers for the HVAC units, each major branch as is necessary, each receptacle,
and each remaining location in the 42-circuit panel. Ensure that the shelter includes
duplex receptacles on each of the four walls at a height of 18 inches above the floor, as
shown in the plans. Protect each wall with a separate 20 A circuit breaker. Provide a
separate 20 A single-pole circuit breaker to protect the lighting circuits.

785-5.3.3 Provision for Backup Power: Ensure that the main power
enters the equipment shelter at a primary power switch to allow for the disconnection of
commercial power, and then is routed to an automatic transfer switch that will switch to
emergency generator power in the event commercial power is lost. Also ensure that
emergency generator power enters the equipment shelter through a power switch prior to
connection to the automatic transfer switch panel. Ensure that the equipment shelter is
able to utilize a mobile emergency generator during power outages. Route the main
power from the automatic transfer switch to a manual transfer switch located with the
mobile emergency generator connection installed on the outside of the shelter. The
emergency generator connection shall allow Department personnel to power the site from
a portable generator in the event that both the commercial power and emergency power is
lost. Route the resulting main power to a 42-circuit distribution panel and through the
associated AC surge protective devices, as described in the plans.

785-5.3.4 Grounding Installation: Install a grounding system that meets
the requirements in 785-2, in the NEC, and that meets the grounding requirements of the
local building code.

Install all grounds for the equipment shelter on the side of the
building that utilities, communication cables, and fiber enter. Install the main ground bar
on a suitable wall of the building. Connect all earth grounds to this point, including the
grounding system for the surge protection devices (SPDs). Make all connections to SPDs
according to the manufacturer’s recommendations.
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Ensure that the grounding system is bonded at a single point so that
the communication cables, AC power, emergency generator, and equipment frames are
connected by the shortest practical route to the grounding system. Protect the lead lengths
from each device to the SPD.

Use an exothermic bonding process for all external connections.
Ensure that external connections and ground rods remain accessible for inspection,
testing, and maintenance during and after construction.

Use compression type connection for all interior connections to
bond ground conductors to equipment in the shelter. For connections to bus bars, use
mechanical connections having two bolts on a double-lug connector. After achieving a
firm connection to the connectors, apply an anti-oxidant compound.

Ensure that all ground connections to fence components are
mechanical bonds. After a firm connection has been achieved, apply an anti-oxidant
compound.

For connection of conductors to interior equipment, such as panels
and cable trays, use two bolts on a double-lug connector, or clamps appropriate to the
size and type of wire and the requirements of the equipment being grounded. Crimp and
solder all wires connected to lugs or clamps for reliable electrical contact. Remove all
non-conducting surface coatings before each connection is made. Apply an anti-oxidant
compound. Install star washers, or another means that accommodates the fasteners used,
to achieve reliable electrical connections that will not deteriorate.

Ensure that ground conductors are downward coursing and
vertical, and as short and straight as possible. Ensure that the minimum bending radius
for interior equipment shelter grounds is 8 inches. Avoid sharp bends and multiple bends
in conductors in all cases.

785-5.3.4.1 Interior Grounding: Install a No. 2 AWG solid bare
copper wire approximately 1 foot below the ceiling on each wall and mount it using
insulated standoffs. Ensure that the wire encircles the equipment room, forming a ring or
continuous loop along the upper interior perimeter ground, and includes the wall area
above the door. Mechanically connect the cable trays to the upper interior perimeter
ground using stranded copper wires with green insulation and bolted terminal connectors
at the cable tray ends. Make all points where cable tray sections meet electrically
continuous by use of a short jumper wire with terminals attached at each end.

Directly bond all other metallic objects, such as door
frames and doors, air conditioners, alarm systems, wall-mounted communication
equipment, etc., to the closest interior perimeter ground with the shortest possible
stranded copper wire with green insulation. Bond the door to the doorframe using flexible
welding cable.

785-5.3.4.2 Exterior Grounding: Install an exterior grounding
system consisting of multiple ground rods around the perimeter of the equipment shelter
to achieve the resistance to ground required in Section 785-2.3. Space the rods according
to 785-2.3.2 and drive them into the ground using the proper tool to prevent rod
deformation. Place the rods a minimum of 2 feet from the building foundation in a
suitable access point. Ensure that 6 to 10 inches of the ground rod is accessible for
inspection, testing, and maintenance during and after construction. Bond the ground rods
together using No. 2 AWG solid bare tinned copper wire and an exothermic bonding
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process. Bury the bonding wires a minimum of 18 inches below grade. Also bond the
following items to the shelter’s grounding system using No. 2 AWG solid bare tinned
copper wire:

1. Metal building parts not grounded by the internal
grounding rings, such as downspouts and siding.

2. Ground rods provided by power or telephone utilities for
grounding of AC power or surge protection devices, as permitted by local codes.

3. Shelter support skids, bases, or foundations, if
applicable.

4. Any metal object larger than 4 square feet.

5. External metal fencing.

785-5.3.4.3 Punch Block SPD Grounding: For all Type 66 punch
blocks, install No. 2 AWG solid bare tinned copper wire to ground external line surge
protection devices. Install the No. 2 AWG solid bare tinned copper wire in accordance
with the SPD manufacturer’s recommendations and mechanically connect them to the
shelter’s interior perimeter ground.

785-5.3.5 Site Preparation: Ensure that all provisions of Section 110 are
met in preparing the site. Coordinate the extent and schedule for all land clearing
activities with the Engineer to ensure that there is no interference with concurrent
operations at the site. Comply with all environmental protection requirements.

785-5.3.6 Fencing: Furnish Type B chain-link perimeter fencing and gates
according to the requirements of Section 550. Install the fence to form a rectangle or
square shape, unless otherwise specified in the plans. Allow for a minimum space of 5
feet between the fence and any enclosed item. Ensure that the fencing materials,
including posts and bracing, are metal and comply with Section 965.

Construct the fence in accordance with Index No. 802. Ensure that
the basic fence is a minimum height of 6 feet and is topped with barbed wire that is held
outward from the fence at a 45-degree angle with galvanized hardware. Fasten the fence
fabric to a top rail installed on top of the fence.

Ensure that all gates are made of the same material as the fence.
Construct sliding gates in accordance with Index No. 803 and configure as shown in the
plans. Provide a hardened, four digit combination gate lock. Set the combination as
directed.

785-5.3.7 Fence Grounding: Ensure that the metal Type B fence is
grounded to fence perimeter ground wires consisting of No. 2 AWG solid bare tinned
copper wires that encircle the entire compound to achieve the resistance to ground
required in Section 785-2.3.

Exothermically bond any splices in the ground wire. Bury the
fence perimeter ground wire a minimum of 2.5 feet below finished grade. Bond all fence
posts to the fence perimeter ground wire using No. 2 AWG solid bare tinned copper wire.
Bond the gate and gatepost together with a flexible ground, such as welding cable wires.
Ground the gatepost to the fence perimeter ground wire using No. 2 AWG solid bare
tinned copper wire. Exothermically bond all connections to the fence perimeter ground
wire.

Connect the fence’s top rail to each corner post and in the middle
of each side. Ground the fence fabric with No. 2 AWG solid bare tinned copper wire
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connected to the fence posts. Connect the fence perimeter wires to the ground rods of the
equipment shelter’s ground system with No. 2 AWG solid bare tinned copper wire, as
shown in the plans.

Ensure that all ground leads are No. 2 AWG solid bare tinned
copper wires for all above- and underground grounding wire installations. Ensure that all
exothermic bonds are appropriate for the application. Do not use welding or other forms
of bonding without prior written approval.

785-5.3.8 Weed Prevention: Treat the fenced area with a Department-
approved herbicide and cover it with weed prevention material. Place a woven plastic
weed barrier on the ground before gravel installation. Install the barrier with a minimum
10% overlap for each barrier section and secure the edges of the mat with stakes.

785-5.3.9 Compound Gravel: Place gravel or crushed rock covering all
unimproved areas inside the new fenced area to a depth of 6 inches. Ensure that the size
does not exceed 3 inches in diameter so that foot traffic is not difficult.

785-5.3.10 Site Restoration: Provide performance turf in accordance with
Section 570.

785-5.4 Inspection and Verification.

785-5.4.1 General: Perform an inspection that is witnessed by the
Engineer. Notify the Engineer at least 10 days prior to completion of the installation.
After installation of the shelter equipment, verify in conjunction with the Engineer that all
equipment is correctly installed and functional.

For grounding system inspections, notify the Engineer at least five
days prior to completion of the installation. Do not backfill below-grade grounding
installations and grounding connections until inspected and approved. Record all test
results in a standardized format approved by the Engineer prior to testing. All recorded
test report data shall be dated, witnessed, and signed by at least one representative of the
Department and the Contractor. Remedy all deficiencies at no cost to the Department.

785-5.4.2 Mechanical Inspection: Inspect all equipment to be mounted to
the shelter walls to ensure adequate support has been provided. Test the HVAC system
for adequate heating, cooling, and dehumidification. Inspect the building for the proper
sealing of transmission lines, waveguide ports, telephone/signal cables, and ground wire
penetrations. Correct any deficiencies at no cost to the Department.

785-5.4.3 Electrical Inspection: Verify that the shelter lights and smoke
detectors operate properly. Verify proper power load balances and provide a report to the
Engineer prior to acceptance of the site. Correct any deficiencies at no cost to the
Department.

785-5.4.4 Grounding Inspection: Inspect the grounding system for
proper connection types, tightness, and workmanship, as well as conformance to the
approved design. Repair with new bonds any exothermic bonds that are deemed
unsatisfactory. Repair or replace any mechanical connections that are deemed
unsatisfactory. Measure the resistance at each ground rod using a clamp-on earth tester.
The measurement at any individual rod will be the cumulative resistance of all rods in a
parallel circuit. The grounding system resistance must be no more than 5Q. Correct all
deficiencies at no cost to the Department.

785-5.4.5 Site Inspection: Inspect the site and verify that it is free of
debris, and that excavations are backfilled and restored.
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785-5.4.6 Performance Period: Following the completion of all
acceptance testing and inspections, subject the installed site to a minimum 20-day
performance period, or alternately, the operational test period for the ITS deployment
project, whichever is greater.

For the purpose of a successful performance period, failure of
operation is defined as the failure of a major site component (i.e., HVAC systems,
lighting, alarms, fire or smoke detection, etc.). Degradation of performance is not a
failure if function and proper operation is maintained. Conduct the performance
verification with the Engineer present. Upon acceptance of the test criteria, the 20-day
performance period shall begin.

Accomplish this performance testing during a period of time not to
exceed 45 consecutive days after equipment shelter installation and inspection. If a
successful performance period cannot be accomplished within 45 consecutive days after
the shelter installation and inspection, the Department reserves the right to deem the
Contractor in default and enforce the provisions set forth in the Contract.

785-6 Guaranty Provision.

785-6.1 General: Ensure that the manufacturers’ warranties on SPDs, ITS field
cabinets, and ITS equipment shelters are fully transferable from the Contractor to the
Department. Ensure that these warranties require the manufacturer to furnish
replacements for any part or equipment found to be defective during the warranty period
at no cost to the Department within 10 calendar days of notification by the Department.

785-6.2 Lowering Devices: Ensure that the lowering devices furnished,
assembled, fabricated, or installed are warranted by the manufacturer against defects in
materials or workmanship for a period of no less than three years from the date of final
acceptance by the Engineer in accordance with 5-11 of all work to be performed under
the Contract. If the manufacturer’s warranties for the components are for a longer period,
those longer period warranties will apply.

785-6.3 Surge Protective Devices: Provide a SPD that is warranted by its
manufacturer against any failures caused by electrical events, including direct lightning
strikes, for a period of not less than 10 years or the SPD device manufacturer’s standard
warranty period, whichever is greater.

The term “failure” for warranty replacement is defined as follows:

Parallel-connected, power-rated SPD units are considered in failure mode
when any of the indicating lamps shows failure mode when power is applied to the
terminals at the unit’s rated voltage, or the properly functioning over-current protective
device will not reset after tripping.

Series-connected, low-voltage power, data, or signal units are considered
in the failure mode when an open circuit condition is created and no data/signal will pass
through the SPD device or a signal lead is permanently connected to ground.

In the event that the SPD, including any component of the unit, should fail
during the warranty period, the entire SPD shall be replaced by the manufacturer at no
cost to the Department. Costs relating to the removal of the SPD, shipping and handling,
and the reinstallation of the SPD shall be paid by the Department.

785-6.4 I'TS Field Cabinet: Ensure that the ITS field cabinet has a
manufacturer’s warranty covering defects in assembly, fabrication, and materials for a
minimum of two years from the date of final acceptance in accordance with 5-11 of all
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work to be performed under the Contract. If the manufacturer’s warranties for the cabinet
and components are for a longer period, those longer period warranties will apply.

785-6.5 ITS Equipment Shelter: Ensure that the equipment shelter, its
components, and hardware have a manufacturer’s warranty covering defects in assembly,
fabrication, and materials for a minimum of one year from the date of final acceptance in
accordance with 5-11 of all work to be performed under the Contract. If the
manufacturer’s warranties for the equipment shelter or components are for a longer
period, those longer period warranties will apply.

785-7 Method of Measurement.

785-7.1 General: Poles, with or without the lowering devices; ITS field cabinets
and equipment shelters shall be measured for payment in accordance with the following
tasks.

The work specified for grounding and transient voltage surge suppression
will not be paid for directly, but will be considered incidental to the installation of ITS
devices and systems.

785-7.2 Furnish and Install: The Contract unit price per pole furnished and
installed will include furnishing, placement, and testing of all equipment and materials,
and for all tools, labor, cables, hardware, operational software package(s) and
firmware(s), supplies, support, personnel training, shop drawings, documentation, and
incidentals necessary to complete the work.

Except in the case of a retrofit, the work specified for furnishing and
installing a lowering device will not be paid for directly, but will be considered incidental
to the installation of a steel or concrete pole.

The Contract unit price for each ITS field cabinet, furnished and installed,
will include furnishing, placement, and testing of all equipment and materials, and for all
tools, labor, hardware, supplies, support, personnel training, shop drawings,
documentation, and incidentals necessary to complete the work.

The Contract unit price for each ITS equipment shelter, furnished and
installed, will include furnishing, placement, and testing of the shelter, all its materials
and equipment, and for all tools, labor, equipment, hardware, site preparation, site
restoration, fencing, supplies, shop drawings, documentation, and incidentals necessary to
complete the work.

785-7.3 Furnish: The Contract unit price per pole furnished, will include all
equipment specified in the Contract Documents, plus all shipping and handling costs
involved in delivery as specified in the Contract Documents.

Except in the case of a retrofit, the work specified for furnishing a
lowering device will not be paid for directly, but will be considered incidental to the
furnishing of a steel or concrete pole.

The Contract unit price per each ITS field cabinet, furnished, will include
all equipment specified in the Contract Documents, plus all shipping and handling costs
involved in delivery as specified in the Contract Documents.

The Contract unit price per ITS equipment shelter, furnished, will include
all equipment specified in the Contract Documents, plus all shipping and handling costs
involved in delivery as specified in the Contract Documents.

785-7.4 Install: The Contract unit price per pole installed will include placement
and testing of all equipment and materials, and for all tools, labor, hardware, operational
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software package(s) and firmware(s), supplies, support, personnel training, shop
drawings, documentation, and incidentals necessary to complete the work. The Engineer
will supply the equipment specified in the Contract Documents.

Except in the case of a retrofit, the work specified for installing a lowering
device will not be paid for directly, but will be considered incidental to the installation of
a steel or concrete pole.

The Contract unit price per each ITS field cabinet, installed, will include
placement and testing of all equipment and materials, and for all tools, labor, hardware,
supplies, support, personnel training, shop drawings, documentation, and incidentals
necessary to complete the work. The Engineer will supply the equipment specified in the
Contract Documents.

The Contract unit price per ITS equipment shelter, installed, will include
placement, and testing of the shelter, all its materials and equipment, and for all tools,
labor, equipment, hardware, site preparation, site restoration, fencing, supplies, shop
drawings, documentation, and incidentals necessary to complete the work. The Engineer
will supply the equipment shelter specified in the Contract Documents.

785-8 Basis of Payment.
Prices and payments will be full compensation for all work specified in this
Section. Payment will be made under:
Item No. 785-1 ITS Pole, per each.
Item No. 785-2 ITS Field Cabinet, per each.
Item No. 785-3 ITS Equipment Shelter, per each.
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