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SECTION | - INTRODUCTION

I PURPOSE OF THESE STANDARDS

1.1. These Design Standards focus on technology infrastructure and provide guidance for
designing and constructing the following assets:

a. New technology infrastructure installations and facilities
b. Additions to technology infrastructure installations and facilities
C. Modifications to technology infrastructure installations and facilities
1.2 Incorporation of these Design Standards will help improve the quality of future JEA

technology infrastructure projects, improve the standardization of design, and provide
guidance for designers working on these projects to reduce JEA staff review time on future
projects.

1.3 JEA desires to improve the overall quality, reliability, and efficiency of its technology
infrastructure installations and related projects without an overreliance or commitment to
specific manufacturers’ technologies. This will be accomplished with design criteria and
technical specifications prepared to ensure performance and reliability without limiting
competition or innovation. Furthermore, JEA intends to pair the design criteria and technical
specifications in these Design Standards with project-specific evaluations or graded
Requests for Proposal (RFPs). The Design Standards will provide minimum requirements
for equipment vendors related to sizing, materials, and performance. The graded RFP will
build on these minimum requirements and further evaluate the equipment for project specific
criteria, such as supporting infrastructure requirements, energy or chemical usage,
maintenance requirements, and experience/performance in similar installations. Therefore,
these Design Standards will allow JEA and the design engineer to include project-specific
graded RFPs as necessary.

IL. LIMITATIONS

1.1 The Design Standards in this volume include design criteria and technical specifications
related to all key areas of JEA's technology infrastructure installations and facilities. The
scope is expected to cover nearly all topics relevant to the design of new telecommunications
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installations and facilities. However, some limitations have been identified that may require
modification of the standards in the future or for project-specific evaluations.

1.2 Regulations that define the items detailed in this standard are expected to change over time.
Changes to these regulations may require different approaches not covered in these Design
Standards.

1.3 JEA’s current technology infrastructure installations and facilities have a wide range of
existing conditions. Certain criteria within the Design Standards may not be applicable to all
installations and the existing facilities may limit the scope for modification.

1.4 As noted previously, JEA intends to use graded RFPs for evaluation for larger scale projects.
The Design Standards do not include these evaluations but have been developed to
work with these evaluations.

1.5 New technology may also provide JEA with advantages in the future. These Design
Standards will need to be updated as new technology is implemented at JEA’s technology
infrastructure installations and facilities.

Il REGULATIONS
In addition to the guidelines presented in this document, the designer should be aware of, and use,
the most recent edition of JEA’s Technology Infrastructure Standards Manual. At a minimum (but not
limited to), all designs for JEA technology infrastructure installations and facilities must meet the

requirements of the following regulatory agencies, where applicable:

1 The City of Jacksonville Development Management Group provides plan review approval,
which is required before a building permit can be obtained.

2 The Nassau County Building Department reviews and inspects building plans and
construction before a building permit can be obtained.

.3 The St. Johns County Development Review Committee provides plan reviews and
inspections for land development within St. Johns County.
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SECTION Il - Equipment Rack and Elevations
! STANDARD IT LOCATIONS - WALL MOUNTED EQUIPMENT RACK

[1. Equipment Rack

a. Description: Wall-mount enclosure with lockable front door and swing-out rear
access to equipment.

b. Manufacturer: Chatsworth (Basis is CUBE-iT) Part No. 11900-724

C. General Requirements:
e Frames: Modular units designed for telecommunications terminal support
and coordinated with dimensions of units to be supported.
o Material: Steel with aluminum equipment rails
e Dimensions: 24" Deep
e Load Rating: 300 Ib.
e Number of Rack Units per Rack: 12
¢ Plastic cable management on both sides. 11U, 19.3°"H X 0.5D".
e Provided with Fan Kit. Part No. 40975-001.

l.2. Receptacles

a. Description: (1) L5-20P quadraplex receptacle mounted adjacent to the wall
mounted rack.

1.3. Ground Jumper
a. Provide with (10) 9" ground jumpers. Part No. 40159-009
b. Manufacturer: Chatsworth

l.4. Horizontal Rack Mounted Power Strip

a. Description; 120-125V Single Phase; Surge Protected: 20 Amp; NEMA 5-20P; (8 5-
20R Receptacles; Black. Mount at the top of the rack.
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b. Manufacturer: Chatsworth. Part No. 12820-705

1.5 Fiber Patch Panel
a. Description: Rack mounted 12 port patch panel utilizing LC connectors.
1.6. CAT 6A Patch Panels and Patch Cabling

a. Description: Diagonal 48 port, 2RU, Category 6A, FLA complying with TIA/EIA
standards.

b. Provide with CAT6A slimline reduced diameter black jumpers in 3, 5’, 7, and 10’
lengths. Coordinate quantity with JEA.

C. Review JEA CommScope cabling requirements for color codes. Jack terminations
shall be the same as the cable color.

[.7. UPS
a. Rack mounted UPS shall be located at the bottom of the rack. See the UPS section
for more information.
Date: 9/20/24 Revised By: Approved: KAT
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RACK ELEVATION
IT LOCATIONS - WALL MOUNTED RACK

'{?} *NOTE: POU STRIP IS ATTACHED ON THE
S BACK OF THE CAEBINET

12] 12 |=1—— BLANKING PLATE
11 2 11|=T—— 12 PORT FIBER DISTRIBUTION (3)
10 10 | =———— WIRE MANAGEMENT (4)
K L9 |-t—— 48 porT caT 82 (B)
8| " 8 PATCH PANEL
= : _ —
7 || 7 |-+—— WIRE MANAGEMENT (4 )
6 - :| 6 |=T—— NETWORK SWITCH (5)
50 5 |<T—— WIRE MANAGEMENT (4)
4] 4 |«1—— BLANKING PLATE
30 3 |- WIRE MANAGEMENT (4)
7 Y. = o
_1: ? ] e I |__,|P::\_ {\_(Lj”rJ
RACK—FRONT
@

SEE EQUIPMENT LIST ON NEXT SHEET

Date: 9/20/24 Revised By: Approved: KAT

JEA TECHNOLOGY INFRASTRUCTURE STANDARDS

Page 9 of 89



Attachment C-06 JEA Technology Infrastructure Standards

- JEA JEA Technology Infrastructure Standards

IT LOCATIONS - WALL MOUNTED RACK - EQUIPMENT LIST

INO. TEMID QTY |DESCRIPTION
1 WALL MOUNTED |1 12 RU, WALL-MOUNT ENCLOSURE WITH LOCKABLE FRONT DOOR
EQUIPMENT RACK AND SWING-OUT REAR ACCESS TO EQUIPMENT. PLASTIC WIRE
MANAGEMENT SYSTEM ON BOTH SIDES. SUPPORTS 19" EIA RACK
MOUNTED EQUIPMENT.
2  |POWER STRIP 1 115 VAC, 20A POWER STRIP WITH (8) 5-20R RECEPTACLES
3  [FIBER 1 RACK MOUNTED 12 PORT PATCH PANEL UTILIZING LC
DISTRIBUTION CONNECTORS.
PANEL
4 WIRE 4 1RU WIRE MANAGEMENT SYSTEM.
MANAGEMENT

5  INETWORK SWITCH
[6 148 PORT CAT 6A

—

NETWORK SWITCH PROVIDED BY JEA.
48 PORT CAT 6A PATCH PANEL

—

PATCH PANEL
U WIRE 1 2RU BLACK FACE PLATE WITH WIRE MANAGEMENT SYSTEM
MANAGEMENT BEHIND.
18 UPS 1 UPS PROVIDED BY JEA
Date: 9/20/24 Revised By: Approved: KAT
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. STANDARD IT LOCATIONS - FLOOR MOUNTED EQUIPMENT RACK (FOUR-POST)

.1 Atlocations supporting servers, utilize 45RU 4 post adjustable rail server racks (Chatsworth
Part No. 15254-703). At all other locations, unless limited by space, a 45RU 4 post rack will
be utilized (Chatsworth Part No. 15251-703). Two side panels shall be ordered with all 4
post racks (Part No. 15270). Note that if space allows it is the preference to have all network
(edge computer) and fiber equipment in separate racks.

a. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:

e Chatsworth Part No. 15254-703 at server locations
e Chatsworth Part No. 15251-703 at non-server locations

b. Material: Extruded steel.
Finish: Manufacturer's standard, baked-polyester powder coat.
Color: Black.

C. Floor-Mounted Racks:

Part No. 15254-703
e Overall, Height: 84 inches.
e Overall Depth: 36 inches.
e Max Rail Depth: 41 inches.
e Two-Post Load Rating: 2,200 Ib..
e Number of Rack Units per Rack: 45.

Part No. 15251-703
e Overall, Height: 84 inches.
e Overall Depth: 24 inches.
e Max Rail Depth: 30 inches.
e Two-Post Load Rating: 2,200 Ib..
e Number of Rack Units per Rack: 45.

d. Cable Management:
Date: 9/20/24 Revised By: Approved: KAT
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e Plastic
e Color: Black

e Provide horizontal crossover cable managers for each rack, with a
minimum height of two rack units each. Part Number 30530-719

l.2.  Receptacles
a. Description: At least (2) L5-20P quadraplex receptacle mounted above rack.
Confirm additional receptacle requirements with JEA IT/IS management for servers
or other specialty equipment.

1.3.  Ground Bar

a. Description: Utilize Telecommunications Ground Busbar or Telecommunications
Main Ground Busbar as applicable. Bond rack as required.

lI.4.  Power Strips
a. Confirm power strip requirements with JEA IT/IS management for servers or other
specialty equipment for all 4 post rack systems. JEA intends to use vertical PDUs
in their 4 post racks.
lI.5  Fiber Patch Panel
a. Description: Rack mounted 24 port patch panel utilizing LC connectors.

I1.6.  CAT 6A Patch Panel

a. Description: Diagonal 48 port, 2RU, Category 6A, FLA complying with TIA/EIA
standards.

b. Provide with slimline reduced diameter black jumpers in 3, &', 7', and 10’ lengths.
Coordinate quantity with JEA.

C. Review JEA CommScope cabling requirements for color codes. Jack terminations
shall be the same as the cable color.

Date: 9/20/24 Revised By: Approved: KAT
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7. UPS

a. Rack mounted UPS shall be located at the bottom of the rack. See the UPS section
for more information.
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IV.  STANDARD IT LOCATIONS - FLOOR MOUNTED EQUIPMENT RACK (TWO-
POST)

IMPORTANT: Before installing a 2 post rack at any location other than a substation with
limited space, it is required to have the network engineer assigned to the project or the
TS Manager approve the installation of a 2 post rack.

V.1 In General, a 4-post rack is preferred, however this will be dependent on the location and
the availability of space, and the type of equipment being used. Note that if space allows it
is the preference to have all network (edge computer) and fiber equipment in separate racks
and that the equipment is in a 4 post rack.

At locations supporting servers, utilize 45RU 4 post adjustable rail server racks (Chatsworth
Part No. 15254-703). At all other locations, unless limited by space, a 45RU 4 post rack will
be utilized (Chatsworth Part No. 15251-703). Any location where space is a concern that is
not supporting servers may utilize two post rack systems with prior approval from IT/IS
management. This section describes the two-post rack only see the previous section for
specifications on the 4 post rack preferred.

Description: Two- post racks with threaded rails designed for mounting telecommunications
equipment. Width is compatible with EIA/ECIA 310-E, 19-inch equipment mounting with an
opening of 17.72-inches between rails.

a. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:
e Chatsworth

b. Frames: Modular units designed for telecommunications terminal support and
coordinated with dimensions of units to be supported.

C. Material: Extruded steel Extruded aluminum.
Finish: Manufacturer's standard, baked-polyester powder coat.
Color: Black.

d. Floor-Mounted Racks:
e Overall, Height: 72 inches.

e Overall Depth: 15 inches.
Date: 9/20/24 Revised By: Approved: KAT
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o Upright Depth: 3 inches.
e Two-Post Load Rating: 1000 Ib..
e Number of Rack Units per Rack: 45.

e. Numbering: Every rack unit, on interior of rack.
f. Threads: 12-24.

g. Vertical and horizontal cable management channels, top and bottom cable
troughs, grounding lug. The base shall have a minimum of four mounting holes for
permanent attachment to floor. Top shall have provisions for attaching to cable
tray or ceiling.

h. Shall be Self-leveling.

Rack base insulator kit required for each rack.
1. Part Number A19ESOK
J- Concrete Expansion Bolt Anchor Kit
1. Part Number: ESBDK
k. Runway to Rack Mounting Kit
1. Part Number: CRR2RRMK
1. Wall Angle Support Kit
1. Part Number: CR15-18WRSK
m. Cable Management:

e Baked-polyester powder coat finish.

e Color: Black

o \Vertical cable management panels shall have front and rear channels, with covers.

e 6" 2-Post Rack Vertical Wire Manager Part Number VCM-DS-84-6B

e Double Sided

e Provide horizontal crossover cable managers for each rack, with @ minimum height
of two rack units each. Part Number HTK-19-DS-2U

Date: 9/20/24 Revised By: Approved: KAT
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IV.2.  Receptacles
a. Description: (2) L5-20P quadraplex receptacle mounted above rack.
IV.3.  Ground Bar

a. Description: Utilize Telecommunications Ground Busbar or Telecommunications
Main Ground Busbar as applicable.

b. Provide with (10) 9" ground jumpers.
C. Manufacturer: Chatsworth or equal
IV.4.  Horizontal Rack Mounted Power Strip
a. Description; 120-125V Single Phase; Surge Protected: 20 Amp; NEMA 5-20P; (8 5-
20R Receptacles; Black. Mount at the top of the rack.
b. Manufacturer: Chatsworth
IV.5  Fiber Patch Panel
a. Description: Rack mounted 24 port patch panel utilizing LC connectors.
IV.6.  CAT 6A Patch Panel

a. Description: 48 port, 2RU, Category 6A, FLA complying with TIA/EIA standards.

b. Provide with slimline reduced diameter black jumpers in 3, &', 7', and 10’ lengths.
Coordinate quantity with JEA.

C. Review JEA CommScope cabling requirements for color codes. Jack terminations
shall be the same as the cable color.

IV.7.  UPS
a. Rack mounted UPS shall be located at the bottom of the rack. See the UPS section
for more information.
Date: 9/20/24 Revised By: Approved: KAT
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RACK ELEVATION
IT LOCATIONS - FLOOR MOUNTED RACK (Typical Rack Elevation)

45 | 45
|44, 44 |=——— 24 PORT FISER DISTRIBUTION {3}
4.5 4.5 —
il ” I |w——— WIRE MANAGEMENT {4
E2) 42| PR
a1[ “|aq

- s 48 FORT CAT GA m
40, L0 PATCH PAMEL =
39/ |39 —
i = WIRE MANAGEMENT {4
1S8E | ’
37 37

E t—=——— 48 PORT CAT 64 (B}
35 238 | PATCH PANEL e
35 35 —
— | M S 1] A A i il
” T WIRE MANAGEMENT (4))
33 33| =——— NETWORK SwiTcH (5)
52 | |22

31, 31| =——— NETWORK SWITCH (57
30 | | 30

29 28 _ —
23_‘ "28 - WIRE MANAGEMENT -\1\'1_,.'l
27| 27
= E—=——— 48 FORT CAT 64 {69
26, 225 PATCH PANEL
25| |25 —
?4; _-I"'— WIRE WMANAGEMENT ‘_‘-1_)
3l a3

ey s 48 PORT CAT 64 (6
22} 222 ] PATCH PANEL =
21[ iR

. L PTY I— WIRE MANAGEMENT {’T;

& (4] p—
EEls 19 |=——— NETWORK SwiTCH (5
118 18]
171, 7 |-——— NETWORK SwITCH (5)
16 16

15 15

14 14

13 13

12 12

1 11

10 10
ER |9

8 a

7 7
B © 5 |=——— RACK MOUNT PDU STRIP {(2)
K |+

3 13 o
—— = UPS{7)
2. .2 =

1 | 1

RACK—FRONT
o
)
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SEE EQUIPMENT LIST ON NEXT SHEET

IT LOCATIONS - FLOOR MOUNTED RACK (TWO POST) - EQUIPMENT LIST

INO. TEMID QTY |DESCRIPTION
1 FLOOR MOUNTED |1 45 RMU, 2 POST, ALUMINUM TELECOM EQUIPMENT RACK WITH
EQUIPMENT RACK PLASTIC WIRE MANAGEMENT SYSTEM ON BOTH SIDES.
SUPPORTS 19" EIA RACK MOUNTED EQUIPMENT DESIGNED FOR
TWO POST PANEL MOUNTING.
2  |POWER STRIP 1 115 VAC, 20A POWER STRIP WITH (8) 5-20R RECEPTACLES
3  [FIBER 1 RACK MOUNTED 24 PORT PATCH PANEL UTILIZING LC
DISTRIBUTION CONNECTORS.
PANEL
4 WIRE 6 2RU WIRE MANAGEMENT SYSTEM.
MANAGEMENT
5  INETWORK SWITCH ¢ NETWORK SWITCH PROVIDED BY JEA.
[6 48PORTCAT6A 4 48 PORT CAT 6A PATCH PANEL
PATCH PANEL
7 [UPS 1 UPS PROVIDED BY JEA

Date: 9/20/24
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SECTION Il - UPS

l. OBJECTIVE AND APPLICATIONS
The following is a list of the preferred Uninterruptible Power Supply (UPS) manufacturers for the
specific KVA ratings listed. JEA has created these Standards to limit the number of manufacturers
utilized throughout our critical network systems, and to reduce the number of spare parts required
for the IT Infrastructure Operations & Support Services group to stock for emergency repairs. Also,

in the case of the smaller KVA systems, the supplier is local and has inventory on hand to help JEA
reduce the number of spare parts it needs to carry.

.1 Applications

a. For UPS System rated at 10 KVA or less, JEA has partnered with Orion Power
Systems.

Il. 10 KVA OR LESS
1.1 Orion R1U Series — Power Protection from 1000 VA

a. Suited for networking equipment, network closets, VOIP and telecom systems, and
security recording devices. Not limited to these applications.

b. Capacity: 1000VA, 800 Watts.

C. Input.
¢ Input Voltage Range: 55 -150VAC at 50% load 80-150VAC at 100% load
e Frequency Range: 40-70 Hz
e Input Cord and Plug: 7-foot line cord with NEMA 5-15P

d. Output (with Overload Protection)

e On Battery Output Voltage: True Sine Wave with +/- 1% voltage regulation
e On Battery Output Freq: 57-63Hz

Date: 9/20/24 Revised By: Approved: KAT
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e. Physical.

e Total # of UPS Receptacles: Nema 5-15R X 3
e Dimensions: 1.74inx 18.8inx 17.25in, 28 Ibs.

f. Battery.
e Battery Type: Sealed Lead Acid
e Battery Voltage: 24VDC
e Recharge Time: 9 hours to 90%
g. Warning Diagnostics
e LED Indicators: AC Mode, Battery Mode, Fault Indicators

h. Communication

e Communication port: USB and SNMP Card Slot
e SNMP Management Options: SNMP Adapter, External Temp Probe

Environmental

e Operating Temperature: 32°F to 122°F (0°C to 50°C )
Operating Relative Humidity: 0 to 90% NON-CONDENSING

J. Management: Included with both auto-charger and auto-restart.
1.2 Orion Network Pro Series — Power Protection from 800 VA to 3000 VA

a. Suited for networking equipment, network closets, VOIP and telecom systems, and
security recording devices. Not limited to these applications.

b. Capacity: up to 3000VA, 2700 Watts.
C. Input.

e Input Voltage Range: 80-152VAC
Date: 9/20/24 Revised By: Approved: KAT
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e Frequency Range: 50/60 Hz Auto Sensing
e Input Cord and Plug: 7.5 -foot line cord (plug varies)

d. Output (with Overload Protection)
e On Battery Output Voltage: True Sine Wave with +/- 1.5% voltage
regulation
e On Battery Output Freq: 50-60 Hz +/- 1 Hz

e. Physical.

e Total # of UPS Receptacles: Varies
e Dimensions: Varies

f. Battery.

o Battery Type: Sealed Lead Acid
o Battery Voltage: 24VDC

g. Warning Diagnostics
e LED Indicators: AC Mode, Battery Mode, Fault Indicators
h. Communication

e Communication port: USB, RS-232, and EPO
e SNMP Management

Environmental

e Operating Temperature: 32°F to 104°F (0°C to 40°C)
e Operating Relative Humidity: 0 to 90%

1.3 Orion SCR3 Series — Modular Scalable Redundant from 6 kVA to 20 kVA

a. Capacity: up to 20,000 VA, 20,000 Watts.

Date: 9/20/24 Revised By: Approved: KAT

JEA TECHNOLOGY INFRASTRUCTURE STANDARDS

Page 22 of 89



Attachment C-06 JEA Technology Infrastructure Standards

- JEA JEA Technology Infrastructure Standards

b. Input.

e Input Voltage Range: 110-300VAC up to 60% load; 140-300VAC 60-80%
load; 176-300VAC up to 80-100% load

e Frequency Range: 46-54Hz or 56-64Hz, Auto Sensing

e Power Factor: ©:0.99 at full load.

C. Output (with Overload Protection)
e On Battery Output Voltage: True Sine Wave with +/- 1% voltage regulation
e On Battery Output Freq: 50-60 Hz +/- 0.05 to 0.06 Hz unless synchronized
to line.

e Transfer Time: Zero
e 97% in ECO mode; 94% in AC mode; 91% Batt Mode

d. Physical.

o Total # of UPS Receptacles: Varies
e Dimensions: Varies

e. Battery.

o Battery Type: Sealed Lead Acid
o Battery Voltage: 24VDC

f. Warning Diagnostics
e LED Indicators: AC Mode, Battery Mode, Fault Indicators
g. Communication

e Communication port: USB, RS-232
e SNMP Management

h. Environmental

e Operating Temperature: 32°F to 104°F (0°C to 40°C)

Date: 9/20/24 Revised By: Approved: KAT
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e Operating Relative Humidity: 20 to 90%

SECTION IV - INFORMATION TECHNOLOGY (JEA FACILITIES)

I OBJECTIVE

The objective of this section is to define the standards for information technology installations at all
JEA facilities.

Il. COMMUNICATIONS SYSTEMS GENERAL REQUIREMENTS

This section, along with other related sections, cover cabling, pathways, equipment, grounding and
bonding for low voltage systems, information technology cabling, and electronic safety and security
systems.

1.1 In general, utilize Technology Systems cabling and infrastructures as directed in these
standards. Technology Services equipment should be in a separate rack or cabinet from
the telecommunications/fiber equipment handled by the telecom team or outside ISP.

1.2 In general, all new intra-building fiber be at a minimum of OM4-MMF and all inter-building
fiber should be standard OS2, G.652 - SMF(G.657-SMF would be an acceptable sub).
This is to standardize building/location to building/location as SMF and inside the building
as OM4-MMF.

1.3 In general, utilize a new and complete Category 6A horizontal cabling infrastructure.

1.4 In general, build out the telecommunications rooms (MDF, IDFs) and telecommunications
enclosures as directed in these standards.

1.5 The JEA Structured Cabling System (SCS) Standards are based on CommScope products
unless otherwise noted.

1.6 The structured communications cabling system approach shall be flexible and capable of
supporting multiple environments such as:

= Fast Ethernet
=  Gigabit Ethernet
= Voice Over IP
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= Video Distribution (including high-definition surveillance streaming and recorded
video)

= WLAN Distribution

= Power Over Ethernet (IEEE 802.3af)

1.7 All cabling, and components used in the horizontal cabling system shall be Category 6A
rated in accordance with ANSI/TIA/EIA 568-C unless otherwise specified.

1.8 Horizontal cabling shall not exceed a permanent link length of 250 feet. Measure the
distance of each cable prior to installing and notify the engineer if the distance is expected
to exceed 250 feet.

1.9 The horizontal cabling system shall contain all channel matched permanent link
components. This includes cable and modular jacks.

11110 All work shall conform to the standards and codes of the following organizations and
publications as applicable. Where standards are in conflict, follow the most stringent
requirements:

= NFPA 70 - National Fire Code

= ANSI - American National Standards Institute

= BICSI - Building Industry Consulting Services International

=  TDMM - Telecommunications Distribution Methods Manual (BICSI current
editions)

= BOCA - Building Officials and Code BOCA Administrators (Standard Building
Code)

= EIA - Electronic Industries Association

= FCC - Federal Communications Commission

= |CBO - International Conference of ICBO Building Officials (Uniform Building
Code)

= |EEE - Institute of Electrical and Electronic Engineer

= NBC - National Building Code (as adopted for site location)

= FBC - Florida Building Code (as adopted for site location)

= NFPA - National Fire Protection Association

= TIA - Telecommunications Industry Association

= Alllocal codes and regulations
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.11 Workmanship Standards: Comply with industry standards, except when tolerances that are
more restrictive or specified requirements indicate more rigid standards or workmanship
that is more precise. Secure products in place with positive anchorage devices designed

.12  Telecommunications Spaces

a. Telecommunication racks, enclosures and equipment cabinets must be installed in
their permanent position and bolted/mounted to building structure as required with
the drawings and specifications. Connections to cable management components
(vertical, horizontal and/or ladder rack systems) must be in place.

b. Horizontal and vertical cable managers installed and connected to ladder rack if
required. A ladder rack within each telecommunication space (if required) installed,
grounded and connected to vertical wire managers and/or racks and equipment
cabinets.

C. Fire retardant paint applied to plywood backing on wall (with UL stamp left
unpainted). Flooring completed including any final seals, cleaning and/or
treatments to final product. All fire sleeves (as required) installed, including
additional spare (n+1) for cables entering telecommunication space.

d. All grounding and bonding components, wiring and requirements including
installation and wiring to building electrical grounding system of the TMGB/TGB in
each closet tested and completed.

1113 Building Support Systems

a. “House” lighting operational and in working order with areas where owner
equipment is to be installed.

b. Central air systems (HVAC) operational and filters changed at regular intervals.

C. Clean (conditioned) power is available and all required receptacles within
telecommunication spaces installed, tested and active.

.14 Security
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a. Door and door hardware must be installed and in working order. Ideally, final lock
cylinders are in place and keyed to the owner’s keying system.

b. Access control systems including card reader entering all technology equipment
spaces.

.15 WARRANTIES

a. In general, the required warranty period for Technology Systems is for a period of
one (1) year after installation. All materials, equipment, parts and labor are
included in the warranty.

b. The Category 6A cabling portion of the Project for all systems shall be warranted
from the manufacturer for a minimum of 25 years. The warranty will begin on the
first day after final acceptance. The warranty shall include materials, parts, labor,
and performance. Provide a warranty certificate at the Project closeout, both from
the Contractor and the manufacturer on the end-to-end certified installations.

C. Provide Corning Optical Communications 25 Year Extended Product Warranty and
Application Warranty (Systems Warranty).

d. Provide CommScope 25 Year Extended Product Warranty and Application
Warranty (Systems Warranty).

. GROUNDING AND BONDING FOR TELECOMMUNICATIONS SYSTEMS
1.1 DEFINITIONS

= BCT: Bonding conductor for telecommunications.

= TGB: Telecommunications grounding busbar.

= TMGB: Telecommunications main grounding busbar.

= Service Provider: The operator of a service that provides telecommunications
transmission delivered over access provider facilities.

.2 SYSTEM DESCRIPTION
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a. Electrical Components, Devices, and Accessories: Listed and labeled as defined
in NFPA 70, by a qualified testing agency, and marked for intended location and
application. B. Comply with UL 467 for grounding and bonding materials and
equipment.

b. Comply with TIA-607-B.

1.3 CONDUCTORS

a. Comply with UL 486A-486B.

b. Insulated Conductors: Stranded copper wire, green or green with yellow stripe
insulation, insulated for 600 V, and complying with UL 83.
C. Ground wire for custom-length equipment ground jumpers shall be No. 6 AWG,

19-strand, UL listed, Type THHN wire.
Cable Tray Equipment Grounding Wire: No. 6 AWG.
Cable Tray Grounding Jumper:

1. Not smaller than No. 6 AWG and not longer than 12 inches. If jumperis a
wire, it shall have a crimped grounding lug with two holes and long barrel
for two crimps. If jumper is a flexible braid, it shall have a one-hole ferrule.
Attach with grounding screw or connector provided by cable tray
manufacturer.

2. Not smaller than No. 10 AWG and not longer than 12 inches. If jumper is a
wire, it shall have a crimped grounding lug with one hole and standard
barrel for one crimp. If jumper is a flexible braid, it shall have a one- or
two-hole ferrule. Attach with grounding screw or connector provided by
cable tray manufacturer.

.4 CONNECTORS
a. Irreversible connectors listed for the purpose. Listed by an NRTL as complying

with NFPA 70 for specific types, sizes, and combinations of conductors and other
items connected. Comply with UL 486A-486B.
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b. Compression Wire Connectors: Crimp-and-compress connectors that bond to the
conductor when the connector is compressed around the conductor. Comply with
UL 467.
1. Electroplated tinned copper, C and H shaped.

C. Busbar Connectors: Cast silicon bronze, solderless compression or exothermic-

type, mechanical connector; with a long barrel and two holes spaced on 5/8- or 1-
inch centers for a two-bolt connection to the busbar.

1.5  INSTALLATION
a. Bonding shall include the ac utility power service entrance, the communications
cable entrance, and the grounding electrode system. The bonding of these
elements shall form a loop so that each element is connected to at least two others.

.6 APPLICATION

a. Conductors: Install solid conductor for No. 8 AWG and smaller and stranded
conductors for No. 6 AWG and larger unless otherwise indicated.

b. Conductor Terminations and Connections:
1. Pipe and Equipment Grounding Conductor Terminations: Bolted
connectors.
2. Underground Connections: Welded connectors except at test wells and as

otherwise indicated.
3. Connections to Ground Rods at Test Wells: Bolted connectors.
1.7 Conductor Support:
a. Secure grounding and bonding conductors at intervals of not less than 36 inches.
1.8 Grounding and Bonding Conductors:
a. Install in the straightest and shortest route between the origination and termination
point, and no longer than required. The bend radius shall not be smaller than eight

times the diameter of the conductor. No one bend may exceed 90 degrees.

b. Install without splices.
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C. Support at not more than 36-inch intervals.

d. Install grounding and bonding conductors in 3/4-inch PVC conduit until conduit
enters a telecommunications room. The grounding and bonding conductor
pathway through a plenum shall be in EMT. Conductors shall not be installed in
EMT unless otherwise indicated.

e. If a grounding and bonding conductor is installed in ferrous metallic conduit, bond
the conductor to the conduit using a grounding bushing and bond both ends of the
conduit to a TGB.

1.9 CONNECTIONS
a. Bond metallic equipment in a telecommunications equipment room to the

grounding busbar in that room, using equipment grounding conductors not smaller
than No. 6 AWG.

b. Stacking of conductors under a single bolt is not permitted when connecting to
busbars.
C. Assemble the wire connector to the conductor, complying with manufacturer's

written instructions and as follows:

1. Use crimping tool and the die specific to the connector.

2. Pre-twist the conductor.

3. Apply an antioxidant compound to all bolted and compression
connections.

d. Primary Protector: Bond to the TMGB with insulated bonding conductor.

110 Telecommunications Enclosures and Equipment Racks: Bond metallic components of
enclosures to the telecommunications bonding and grounding system. Install top-mounted
rack grounding busbar unless the enclosure and rack are manufactured with the busbar.
Bond the equipment grounding busbar to the TGB No. 2 AWG bonding conductors.
Shielded Cable: Bond the shield of shielded cable to the TGB in communications rooms
and spaces. Comply with TIA-568-C.1 and TIA-568-C.2 when grounding shielded
balanced twisted-pair cables.

Iv. PATHWAYS FOR COMMUNICATIONS SYSTEMS
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V.1 General Requirements for Metal Conduits and Fittings:

a. Listed and labeled as defined in NFPA 70, by a nationally recognized testing
laboratory, and marked for intended location and application.

b. Comply with TIA-569-D.

C. ARC: Comply with ANSI C80.5 and UL 6A.

d. PVC-Coated Steel Conduit: PVC-coated GRC.  Comply with NEMA RN 1.
1. Coating Thickness: 0.040 inch, minimum.

e. EMT: Comply with ANSI C80.3 and UL 797.

IV.2  Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.
Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 1203 and NFPA 70.

a. Fittings for EMT:
1. Material: Steel.
2. Type: compression.

b. Expansion Fittings: PVC or steel to match conduit type, complying with UL-467,
rated for environmental conditions where installed, and including flexible external
bonding jumper.

C. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch,
with overlapping sleeves protecting threaded joints.

d. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by
authorities having jurisdiction for use in conduit assemblies, and compounded for
use to lubricate and protect threaded conduit joints from corrosion and to enhance
their conductivity.

V.3 Work Area Outlet Box
a. Basis of Design: 52181-3/4-1

e Work area outlet box shall be 4” inch square.
e Work area outlet box shall have a minimum of one 1” knock outs.
e Work area outlet box conduit stub shall be 1”.
e Work area outlet box conduit stub shall be 1-1/4" when associated to an
HDMI Cable”.
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e Work area outlet box shall be a minimum of 2-7/8” deep.

o Work area outlet box shall have single gang Mug ring U.N.O.

e Conduits shall extend from work area outlet boxes to the closest
cable/basket tray and shall extend a minimum of 4” from the wall.

IV.4  General Requirements for Metal Wireways and Auxiliary Gutters:

a. Comply with UL 870 and NEMA 250, Type 1 Type 3R Type 4 unless otherwise
indicated, and sized according to NFPA 70.

b. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA
70, by an NRTL, and marked for intended location and application.

C. Comply with TIA-569-D.

d. Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion
joints, adapters, hold-down straps, end caps, and other fittings to match and mate
with wireways as required for complete system.

V.5 HOOKS

Description: Prefabricated sheet metal cable supports for telecommunications cable.

a. Manufacturers: Subject to compliance with requirements, provide products by the
following:
1. Bline.

b. Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended
location and application.

C. Comply with TIA-569-D.

d. Galvanized steel. J shape.

e. Part Numbers: CAT32 BCH32-W6
f, Velcro Tape
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IV.6  General Requirements for Boxes, Enclosures, and Cabinets:

a. Comply with TIA-569-D.
b. Boxes, enclosures, and cabinets installed in wet locations shall be listed and
labeled as defined in NFPA 70, by an NRTL, and marked for use in wet locations.

C. Device Box Dimensions: As required and as defined in NFPA 70 314.28.A.1-3.
d. Gangable boxes are prohibited.
e. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.
f. Metal Floor Boxes:
1. Material: Cast metal or Sheet metal.
2. Type: Fully adjustable.
3. Shape: Rectangular.
4, Metal floor boxes shall be listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.
5. All floor boxes shall provide separation of low-voltage cabling from power
cabling and corresponding terminations and receptacles.
6. All cabling shall be terminated at each floor box location as indicated on
plans U.N.O. CAT32BCH32-W6
7. On or below grade applications as applicable.
8. Cover plates shall be flush and of similar color/pattern/material of
surrounding finished floor. Coordinate with architectural finish design.
9. All furniture feed applications shall route required quantity of cables
through floor box location and continue to work area outlet on furniture.
Coordinate final locations with owner and furniture vendor prior to begging
work.
Basis of Design:
Product: Evolution Series Six-Gang (min.), Fully Adjustable, Floor Box
suitable for on grade applications - EFB6S-OG.
Provide flush mounted cover plate and required accessories per electrical
and low voltage / technology design drawings.
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g. Poke-thru applications

1. Basis of Design Product: Evolution Series Fire-Rated 6 in. (6AT) or 8 in.
(8AT) Round, Fire Rated Floor Box.

2. There shall be the necessary channels to provide complete separation of
power and communication services. There shall be three compartments
that allow for up to three duplex receptacles that can be wired as a
standard receptacle or isolated ground and/or six communication ports.
See electrical drawings for additional power requirements for each
location indicated. Provide quantity of low-voltage cables as indicated.

3. The body will consist of an intumescent fire stop material to maintain the
fire rating of the floor slab. The intumescent material will be held securely
in place in the insert body and shall not have to be adjusted to maintain
fire rating of the unit and the floor slab. The insert shall have a retaining
feature that will hold the poke-thru device in the floor slab without
additional fasteners. The stamped steel junction box shall also contain the
necessary means to electrically ground the poke-thru device to the system
ground.

4, Provide flush mounted cover plate and required accessories.
V.7 Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

a. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1, with
continuous-hinge cover with flush latch unless otherwise indicated.

b. Metal Enclosures: Steel, finished inside and out with manufacturer's standard
enamel matching surrounding finished floor.

C. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.
V.8  Cabinets:
a. NEMA 250, Type 3R galvanized-steel box with removable interior panel and

removable front, finished inside and out with manufacturer's standard enamel.
Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.
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V.9 PATHWAY APPLICATION

a. Minimum Pathway Size: 3/4-inch trade size for copper cables, and 1-1/4 inch for
optical-fiber cables.

b. Pathway Fittings: Compatible with pathways and suitable for use and location.

C. Do not install aluminum conduits, boxes, or fittings in contact with concrete or
earth.

d. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F.

V.10 INSTALLATION

a. Comply with the following standards for installation requirements except where
requirements on Drawings or in this Section are stricter:

= NECA1.

= NECA/BICSI 568.
= TIA-569-D.

= NECA 101

= NECA102.

= NECA105.

= NECA111.

b. Comply with NFPA 70 limitations for types of pathways allowed in specific
occupancies and number of floors.

C. Keep pathways at least 6 inches away from parallel runs of flues and steam or hot-
water pipes. Install horizontal pathway runs above water and steam piping.

d. Install no more than the equivalent of two 90-degree bends in any pathway run.
Support within 12 inches of changes in direction. Utilize long radius ells for all

optical-fiber cables.

e. Conceal rigid conduit within finished walls, ceilings, and floors unless otherwise
indicated. Install conduits parallel or perpendicular to building lines.

f. Support conduit within 12 inches of enclosures to which attached.
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g. Pathways Embedded in Slabs: Run conduit larger than 1-inch trade size, parallel
or at right angles to main reinforcement. Where at right angles to reinforcement,
place conduit close to slab support. Secure pathways to reinforcement at
maximum 10-foot intervals. Arrange pathways to cross building expansion joints at
right angles with expansion fittings. Comply with requirements for expansion joints
specified in this article. Arrange pathways to keep a minimum of 1 inch of concrete
cover in all directions. Do not embed threadless fittings in concrete unless
specifically approved by the Architect for each specific location. Change from
nonmetallic conduit and fittings to RNC, Type EPC-40-PVC, and fittings before
rising above floor.

h. Stub-ups to Above Recessed Ceilings: Use EMT, IMC, or RMC for pathways.
Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in
hubs or in an enclosure.

Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor
Conditions: Apply listed compound to threads of pathway and fittings before
making up joints. Follow compound manufacturer's written instructions.

- Coat field-cut threads on PVC-coated pathway with a corrosion-preventing
conductive compound prior to assembly.

k. Do not rely on locknuts to penetrate nonconductive coatings on enclosures.
Remove coatings in the locknut area prior to assembling conduit to enclosure, to
assure a continuous ground path.

Cut conduit perpendicular to the length. For conduits of 2-inch trade size and
larger, use roll cutter or a guide to ensure cut is straight and perpendicular to the
length.

m. Install pull wires in empty pathways. Use polypropylene or monofilament plastic
line with not less than 200-Ib tensile strength. Leave at least 12 inches of slack at
each end of pull wire. Secure pull wire, so it cannot fall into conduit. Cap pathways
designated as spare alongside pathways in use.

n. Surface Pathways: Install surface pathway for surface telecommunications outlet

boxes only where indicated on Drawings. Install surface pathway with @ minimum
2-inch radius control at bend points.
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0. Secure surface pathway with screws or other anchor-type devices at intervals not
exceeding 48 inches and with no less than two supports per straight pathway
section. Support surface pathway according to manufacturer's written instructions.
Tape and glue are not acceptable support methods.

p. Pathways for Optical-Fiber and Communications Cable: Install pathways, metal
and nonmetallic, rigid and flexible, as follows:

1. Install with @ maximum of two 90-degree bends or equivalent for each
length of pathway unless Drawings show stricter requirements. Separate

lengths with pull or junction boxes or terminations at distribution frames or
cabinets where necessary to comply with these requirements.

q. Install pathway-sealing fittings at accessible locations according to NFPA 70 and
fill them with listed sealing compound. For concealed pathways, install each fitting
in a flush steel box with a blank cover plate having a finish similar to that of
adjacent plates or surfaces. Install pathway-sealing fittings according to NFPA 70.

r Install devices to seal pathway interiors at accessible locations. Locate seals, so
no fittings or boxes are between the seal and the following changes of
environments. Seal the interior of all pathways at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of
refrigerated spaces.
2. Where otherwise required by NFPA 70.

S. Expansion-Joint Fittings:

1. Install in each run of aboveground RNC that is located where
environmental temperature change may exceed 30 deg F, and that has
straight-run length that exceeds 25 feet. Install in each run of
aboveground RMC and EMT that is located where environmental
temperature change may exceed 100 deg F, and that has straight-run
length that exceeds 100 feet.

2. Install type and quantity of fittings that accommodate temperature change
listed for each of the following locations:
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3. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F temperature
change.

4, Outdoor Locations Exposed to Direct Sunlight: 155 deg F temperature
change.

5. Indoor Spaces Connected with Outdoors without Physical Separation: 125
deg F temperature change.

6. Attics: 135 deg F temperature change.

7. Install fitting(s) that provide expansion and contraction for at least 0.00041
inch per foot of length of straight run per deg F of temperature change for
PVC conduits. Install fitting(s) that provide expansion and contraction for
at least 0.000078 inch per foot of length of straight run per deg F of
temperature change for metal conduits.

8. Install expansion fittings at all locations where conduits cross building or
structure expansion joints.

9. Install each expansion-joint fitting with position, mounting, and piston
setting selected according to manufacturer's written instructions for
conditions at specific location at time of installation. Install conduit
supports to allow for expansion movement.

t. Hooks:

1. Size to allow a minimum of 25 percent future capacity without exceeding
design capacity limits. Shall be supported by dedicated support wires. Do
not use ceiling grid support wire or support rods.

2. Hook spacing shall allow no more than 6 inches of slack. The lowest point
of the cables shall be no less than 6 inches adjacent to ceilings,
mechanical ductwork and fittings, luminaires, power conduits, power and
telecommunications outlets, and other electrical and communications
equipment.

3. Space hooks no more than 5 feet O.C.
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4. Provide a hook at each change in direction.

u. Mount boxes at heights indicated on Drawings. Install boxes with height measured to
center of box unless otherwise indicated.

V. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry
block and install box flush with surface of wall. Prepare block surface to provide a flat
surface for a raintight connection between box and cover plate or supported equipment

and box.

W. Fasten junction and pull boxes to or support from building structure. Do not support boxes
by conduits.

X. Set metal floor boxes level and flush with finished floor surface and by manufacturer's

instructions. Cover plates shall also sit flush with finished floor surface.

y. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies.
Install firestopping at penetrations of fire-rated floor and wall assemblies.

z Protect coatings, finishes, and cabinets from damage or deterioration.
Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
Repair damage to PVC coatings or paint finishes with matching touchup coating
recommended by manufacturer.

V. HANGERS AND SUPPORTS FOR COMMUNICATIONS SYSTEMS

V.1 Performance requirements: Surface-Burning Characteristics: Comply with ASTM E84;
testing by a qualified testing agency. Identify products with appropriate markings of
applicable testing agency. Flame Rating: Class 1. Self-extinguishing according to ASTM
D635.

V.2 Support, anchorage, and attachment components: Steel Slotted Support Systems:
Preformed steel channels and angles, with minimum 13/32-inch- diameter holes at a

maximum of 8 inches O.C. in at least one surface.

a. Standard: Comply with MFMA-4 factory-fabricated components for field assembly.
Material for Channel, Fittings, and Accessories: Galvanized steel.
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b. Channel Width: 1-5/8 inches.

C. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to
MFMA-4.
Protect finishes on exposed surfaces from damage by applying a strippable,
temporary protective covering before shipping.

d. Channel Dimensions: Selected for applicable load criteria.

V.3  Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of
threaded body and insulating wedging plug or plugs for nonarmored communications
conductors or cables in riser conduits. Plugs shall have number, size, and shape of
conductor gripping pieces as required to suit individual conductors or cables supported.
Body shall be made of malleable iron.

V.4 Mounting, Anchoring, and Attachment Components: ltems for fastening electrical items or
their supports to building surfaces include the following:

a. Powder-Actuated Fasteners: Threaded-steel stud for use in hardened portland
cement concrete, steel, or wood, with tension, shear, and pullout capacities

appropriate for supported loads and building materials where used.

b. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar
to MSS Type 18 units and comply with MFMA-4 or MSS SP-58.

C. Hanger Rods: Threaded steel.

V.5  Comply with the following standards for application and installation requirements of
hangers and supports, except where requirements on Drawings or in this Section are

stricter:
= NECA1.
= NECA/BICSI 568.
=  TIA-569-C
= NECA 101.
= NECA 102.
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V.6 Spring-steel clamps designed for supporting single conduits without bolts may be used for
1-1/2-inch and smaller raceways serving branch circuits and communication systems
above suspended ceilings and for fastening raceways to trapeze supports.

V.7 Raceway Support Methods: In addition to methods described in NECA 1, EMT and RMC
may be supported by openings through structure members, according to NFPA 70.

V.8  Strength of Support Assemblies: Where not indicated, select sizes of components, so
strength will be adequate to carry present and future static loads within specified loading
limits. Minimum static design load used for strength determination shall be weight of
supported components plus 200 Ib .

V.9  Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and
fasten communications items and their supports to building structural elements by the following
methods unless otherwise indicated by code:

a. To Wood: Fasten with lag screws or through bolts.

b. To Masonry: Use approved toggle-type bolts on hollow masonry units and
expansion anchor fasteners on solid masonry units.

C. To Existing Concrete: Use expansion anchor fasteners.

d. Instead of expansion anchors, powder-actuated-driven threaded studs, provided
with lock washers and nuts, may be used in existing standard-weight concrete 4
inches thick or greater. Do not use for anchorage to lightweight-aggregate

concrete or for slabs less than 4 inches thick.

e. Drill holes for expansion anchors in concrete at locations and to depths that avoid
the need for reinforcing bars.

V.10  PAINTING Galvanized Surfaces: Clean welds, bolted connections, and abraded areas,
and apply galvanizing-repair paint to comply with ASTM A780.

VL. CABLE TRAY FOR COMMUNICATIONS SYSTEMS

VI.1 WARRANTY: The labor and material warranty shall begin at the systems acceptance date
and remain in effect for a period of 1 year from that date.

VI.2  Preferred manufacturer for cable tray components is Commscope Inc.
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VI.3  Cable Trays and Accessories: |dentified as defined in NFPA 70 and marked for intended
location, application, and grounding.

a. Source Limitations: Obtain cable trays and components from single manufacturer.
Sizes and Configurations: See the Cable Tray Schedule on Drawings for specific
requirements for types, materials, sizes, and configurations.

V1.4  Structural Performance: See articles for individual cable tray types for specific values for
the following parameters:

a. Uniform Load Distribution: Capable of supporting a uniformly distributed load on
the indicated support span when supported as a simple span and tested according
to NEMA VE 1.

b. Concentrated Load: A load applied at midpoint of span and centerline of tray.

C. Load and Safety Factors: Applicable to both side rails and rung capacities.

V1.5 Ladder Cable Tray: Basis of design part number CR-SLR-10L18W.

a. Description: Configuration: Two longitudinal side rails with transverse rungs
swaged or welded to side rails, complying with NEMA VE 1.

b. Width: 18 inches unless otherwise indicated on Drawings.
C. Minimum Usable Load Depth: 4 inches.
d. Straight Section Lengths: 10 Feet, except where shorter lengths are required to

facilitate tray assembly.
e. Rung Spacing: 9 inches O.C.
f. Radius-Fitting Rung Spacing: 9 inches at center of tray's width.

g. Minimum Cable-Bearing Surface for Rungs: 7/8-inch width with radius edges. No
portion of the rungs shall protrude below the bottom plane of side rails.
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h. Structural Performance of Each Rung: Capable of supporting a maximum cable
load, with a safety factor of 1.5, plus a 200-Ib concentrated load, when tested
according to NEMA VE 1.

Fitting Minimum Radius: 12 inches.

. Cable runway drops shall be cross member or stringer mounted as required.
Installed at elevation changes to include vertical wire managers

k. Class Designation: Comply with NEMA VE 1, Class 5AA.

Splicing Assemblies: Bolted type using serrated flange locknuts. Splice-Plate
Capacity: Splices located within support span shall not diminish rated loading
capacity of cable tray.

m. Rung Drop Out Part Number: CRDK-18W
Butt Splice Kit: Part Number: CRBSK
Junction Splice Kit: Part Number: CRTJSK
Cable Retaining Post Part Number: CRRP-6H
Vertical Wall Bracket Kit Part Number: CRVWBK
90 Degree Radius Flat Corner Bend Part Number: CRO0FCB-18W
Ceiling Support Kit Part Number: LCK
BLine ATR All Threaded Rod Part Number: ATR-3 8X72-ZN

n. Materials and Finishes:

1. Steel: Straight Section and Fitting Side Rails and Rungs: Steel complies
with the minimum mechanical properties of ASTM A 1011/A 1011M, SS,
Grade 33.

2. Steel Tray Splice Plates: ASTM A 1011/A 1011M, HSLAS, Grade 50,
Class 1.

3. Fasteners: Steel complies with the minimum mechanical properties of
ASTM A 510/A 510M, Grade 1008.

4, Finish: Hot-dip ggalvanized after fabrication, complying with ASTM
A123/A123 M, Class B2.Hardware: Galvanized, ASTM B 633.
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5. Finish: Hot-dip galvanized after fabrication, complying with ASTM A 653/A
653M, G90.  Hardware: Galvanized, ASTM B 633.

6. Finish: Electrogalvanized after fabrication, complying with ASTM B 633.
Hardware: Galvanized, ASTM B 633.

7. Finish: Epoxy-resin paint. Powder-Coat Enamel: Cable tray
manufacturer's recommended primer and corrosion inhibiting treatment,
with factory-applied powder-coat paint. Epoxy-Resin Prime Coat: Cold-
curing epoxy primer, MPI# 101.

Epoxy-Resin Topcoat: Epoxy, cold-cured gloss, MPI# 77. Hardware:
Chromium-zinc plated, ASTM F 1136.

8. Finish: Factory-standard primer, ready for field painting, with chromium-
zinc-plated hardware according to ASTM F 1136.

9. Finish: Black oxide finish for support accessories and miscellaneous
hardware according to ASTM D 769.

V1.6 Wire Mesh Cable Tray: Basis of design WBT; part number WBT6X18S

a. Configuration: Galvanized- steel wire mesh, complying with NEMA VE 1.

b. Width: 18 inches unless otherwise indicated on Drawings.

C. Minimum Usable Load Depth: 4 inches.

d. Straight Section Lengths: 12 feet, except where shorter lengths are required to

facilitate tray assembly.
e. Structural Performance: Capable of supporting a maximum cable load, with a
safety factor of 1.5, plus a 200-Ib concentrated load, when tested according to

NEMA VE 1.

f. Class Designation: Comply with NEMA VE 1, Class 5AA.
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g. Splicing Assemblies: Bolted type using serrated flange locknuts. Splices located
within support span shall not diminish rated loading capacity of cable tray.

h. Materials and Finishes:

1. Steel: Straight Sections and Fittings: Steel complies with the minimum
mechanical properties of ASTM A 1011/A 1011M, SS, Grade 33.

2. Steel Tray Splice Plates: ASTM A 1011/A 1011M, HSLAS, Grade 50,
Class 1.

3. Fasteners: Steel complies with the minimum mechanical properties of
ASTM A 510/A 510M, Grade 1008.

4, Finish: Hot-dip galvanized after fabrication, complying with ASTM
A123/A123 M, Class B2. Hardware: Galvanized, ASTM B 633.

5. Finish: Hot-dip galvanized after fabrication, complying with ASTM A 653/A
653M, G90.  Hardware: Galvanized, ASTM B 633.

6. Finish: Electrogalvanized after fabrication, complying with ASTM B 633.
Hardware: Galvanized, ASTM B 633.

7. Finish: Epoxy-resin paint. Powder-Coat Enamel: Cable tray
manufacturer's recommended primer and corrosion inhibiting treatment,
with factory-applied powder-coat paint. Epoxy-Resin Prime Coat: Cold-
curing epoxy primer, MPI# 101. Epoxy-Resin Topcoat: Epoxy, cold-cured
gloss, MPI# 77. 4) Hardware: Chromium-zinc plated, ASTM F 1136.

8. Finish: Factory-standard primer, ready for field painting, with chromium-
zinc-plated hardware according to ASTM F 1136.

9. Finish: Black oxide finish for support accessories and miscellaneous
hardware according to ASTM D 769.

VI.7  CABLE TRAY ACCESSORIES

a. Fittings: Tees, crosses, risers, elbows, and other fittings as indicated, of same
materials and finishes as cable tray.
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b. Cable tray supports and connectors, including bonding jumpers, as recommended
by cable tray manufacturer.

VI.8  CABLE TRAY INSTALLATION

a. Cable tray fill ratio shall be clearly identified for each section of cable tray.
Coordination between trades will be required to accurately define the fill ratio of
the cable tray. Cable trays shall not be filled more than 40%.

b. Install cable trays according to NEMA VE 2.

C. Install cable trays so that the tray is accessible for cable installation and all splices
are accessible for inspection and adjustment.

d. Remove burrs and sharp edges from cable trays.

e. Join aluminum cable tray with splice plates; use four square neck-carriage bolts
and locknuts.

f. Fasten cable tray supports to building structure. Design fasteners and supports to
carry cable tray, the cables, and a concentrated load of 200 Ib. Install intermediate
supports when cable weight exceeds the load-carrying capacity of the tray rungs.
Construct supports from channel members, threaded rods, and other
appurtenances furnished by cable tray manufacturer. Arrange supports in trapeze
or wall-bracket form as required by application. L. Support bus assembly to
prevent twisting from eccentric loading.

g. Install center-hung supports for single-rail trays designed for 60 versus 40 percent
eccentric loading condition, with a safety factor of 3.

h. Locate and install supports according to NEMA VE 2. Do not install more than one
cable tray splice between supports.

Only factory corners, T's and radii shall be used (i.e. sweeping factory 90's for all

turns).
J- Dropouts shall be installed at all points where communications cables will exit the
cable tray.
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k. All cable tray or Basket trays shall run in a contiguous manner if a separation is
needed to change Elevation or Direction then a Minimum of four (4) four inch (4”)
sleeves shall be run from each side of the separation point and extended four
inches (4”) into each side of the tray.

The bend radius and grounding standards in this document most be adhered to.
There shall be no interruption to the trays continues runs due to any types of
plumbing, Electrical and other such systems.

m. Cable runway radius drops shall be installed at each elevation change for both
directions to include vertical wire managers.

n. There shall be no J-boxes of any type run above orin the trays  There shall be
no J-hooks of any type allowed in this type Raceways.

0. There shall be no power conduits affixed to the tray or its support systems they
shall be a minimum of twelve inches (12”) from power conduits or cables.

p. The cable tray or it support structures shall not be used to support any other
services such as conduits, junction boxes or ceiling support grid just to name a
few.

q. All cable/basket tray system shall also be a minimum of twenty-four inches (24”)

from steam pipes and condensate lines if crossing perpendicular.

r When cable/basket tray systems run parallel to steam lines a Minimum of a six-
foot (6°) separation is required to avoid conduction of heat.

S. Installation of other types of cables in the communications cable tray (security,
alarm, fire safety, etc.) must be approved by IS prior to the start of the project.

t. All cable trays are to be mounted using a trapeze method with all thread rods and
unistrut.
u. Fasten all thread to ceiling anchors, allowing no bends in all thread. Support the

cable tray in this manner at every section-to-section junction and at five-foot (5’) to
six-foot (6’) intervals (mid span) between joints.

V. A minimum of two feet (2') distance from lighting, especially fluorescent lighting is
required.
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W. Cable trays shall not penetrate walls.

X. All wall penetrations shall be four-inch (4”) EZ Path extending four inch (4”) on
either side of walls, this is necessary to properly fire stop all penetrations.

y. Support wire-basket cable trays with trapeze hangers wall brackets.

z. Cable tray mounting methods will include trapeze for tray not adjacent to a wall,
wall brackets for tray adjacent to a wall.

aa. Make connections to equipment with flanged fittings fastened to cable trays and to
equipment. Support cable trays independent of fittings. Do not carry weight of
cable trays on equipment enclosure.

bb. Install expansion connectors where cable trays cross building expansion joints and
in cable tray runs that exceed dimensions recommended in NEMA VE 2. Space

connectors and set gaps according to applicable standard.

cc. Make changes in direction and elevation using manufacturer's recommended
fittings.

dd. Make cable tray connections using manufacturer's recommended fittings.
ee. Seal penetrations through fire and smoke barriers.

ff. Install capped metal sleeves for future cables through firestop-sealed cable tray
penetrations of fire and smoke barriers.

ag. Install cable trays with enough workspace to permit access for installing cables.

hh. Horizontal cable tray shall be installed, above the corridor ceiling grids at nominal
height of 12" above the ceiling grid.

i, The cable tray will not interfere with or be placed within 12” of lighting fixture
ballasts or duct work. Conduits, pipes or sprinkler heads are not to go through the

cable tray.

i Cable tray will maintain a 40% or less fill capacity at installation.
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KK. Cable tray shall be installed to bear a load of 50 pounds per lineal foot, minimum.

I. Cable tray shall NOT penetrate walls, instead four 4” conduit sleeves shall be used
to penetrate all unrated walls.

1. Where conduit sleeves are utilized, they shall maintain the fire and life
safety rating of the walll.

2. A 12" x 4 cable tray requires four 4” sleeves to penetrate walls without
de-rating overall pathway capacity.

3. Sleeves will maintain a 40% or less fill capacity at installation.

4, All conduit/sleeve ends shall have an insulating bushing ring installed on
both ends to provide a smooth surface for cable pulling.

mm. Install barriers to separate cables of different systems, such as power,
communications, and data processing; or of different insulation levels, such as
600, 5000, and 15 000 V.

VI.8  CABLE TRAY GROUNDING: Ground cable trays according to NFPA 70 unless additional
grounding is specified.

a. Cable trays shall be bonded together with splice plates listed for grounding
purposes or with listed bonding jumpers.

b. Cable trays with single-conductor power conductors shall be bonded together with
a grounding conductor run in the tray along with the power conductors and bonded
to the tray at 72-inch intervals. The grounding conductor shall be sized according
to NFPA 70, Article 250.122, "Size of Equipment Grounding Conductors," and
Article 392, "Cable Trays."

C. When using epoxy- or powder-coat painted cable trays as a grounding conductor,
completely remove coating at all splice contact points or ground connector
attachment. After completing splice-to-grounding bolt attachment, repair the
coated surfaces with coating materials recommended by cable tray manufacturer.
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d. Bond cable trays to power source for cables contained within with bonding
conductors sized according to NFPA 70, Article 250.122, "Size of Equipment
Grounding Conductors."

e. All cable trays and sleeves within the MDF(ER) & IDF(TR)s shall be grounded to
the main building grounding system with a wire no smaller than #6 AWG copper.

f. Ground wire and clamps shall be installed on the exterior of the cable tray and
sleeves, using the double lug type connectors.

g. A mineralic strap is not acceptable as a means of grounding the conduit to the
cable tray.
h. A resistance of .001 ohm or less indicates a high-quality junction

For the cable tray to be used as an equipment grounding conductor, the tray must
be used where continuous maintenance and supervision ensure that qualified
persons will service the installed cable tray system, and that cable tray section
must be:

1. Marked as “Classified by U.L. as to its suitability as an Equipment
Grounding Conductor.”

2. Marked with the minimum cross-sectional area of the tray.

VI.9  CABLE INSTALLATION. Install cables only when each cable tray run has been completed
and inspected.

a. Fasten cables on horizontal runs with cable clamps or cable ties according to
NEMA VE 2. Tighten clamps only enough to secure the cable, without indenting
the cable jacket. Install cable ties with a tool that includes an automatic pressure-

limiting device.
b. Fasten cables on vertical runs to cable trays every 18 inches.
C. Fasten and support cables that pass from one cable tray to another or drop from

cable trays to equipment enclosures. Fasten cables to the cable tray at the point of
exit and support cables independent of the enclosure. The cable length between
cable trays or between cable tray and enclosure shall be no more than 72 inches.
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d. Tie Ml cables down every 36 inches where required to provide a 2-hour fire rating
and every 72 inches elsewhere.
e. In existing construction, remove inactive or dead cables from cable trays.
VI.10 CONNECTIONS. Remove paint from all connection points before making connections.

Repair paint after the connections are completed. Connect pathways to cable trays
according to requirements in NEMA VE 2 and NEMA FG 1.

VI.  SLEEVES AND SLEEVE SEALS FOR COMMUNICATIONS PATHWAYS AND CABLING
VIL1 ROUND SLEEVES
a. Wall Sleeves, Steel:
b. Description: ASTM A53/A53M, Type E, Grade B, Schedule 40, zinc coated, plain
ends and integral water stop.

VI.2 RECTANGULAR SLEEVES

a. Sheet Metal Sleeves, Galvanized Steel, Rectangular:
b. Description: Material: Galvanized sheet steel.
C. Minimum Metal Thickness: For sleeve cross-section rectangle perimeter less than

50 inches and with no side larger than 16 inches, thickness must be 0.052 inch.

d. For sleeve cross-section rectangle perimeter not less than 50 inches or with one or
more sides larger than 16 inches, thickness must be 0.138 inch.
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VII.3  SLEEVE SEAL SYSTEMS. Description: Modular sealing device, designed for field
assembly, to fill annular space between sleeve and pathway or cable or between pathway
and cable.

VIl.4  GROUT. Description: Nonshrink; recommended for interior and exterior sealing openings
in non-fire-rated walls or floors.

a. Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting,
dry, hydraulic cement grout.

b. Design Mix: 5000-psi, 28-day compressive strength.
C. Packaging: Premixed and factory packaged.

VII.5  POURABLE SEALANTS. Description: Single-component, neutral-curing elastomeric
sealants of grade indicated below.

a. Grade: Pourable (self-leveling) formulation for openings in floors and other
horizontal surfaces that are not fire rated.

VII.6  FOAM SEALANTS Description: Multicomponent, liquid elastomers that, when mixed,
expand and cure in place to produce a flexible, non shrinking foam. Foam expansion must
not damage cables or crack penetrated structure.

VIL.7  INSTALLATION OF SLEEVES FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS

a. Comply with NECA 1.

b. Sleeves for Conduits Penetrating Above-Grade, Non-Fire-Rated, Concrete and
Masonry-Unit Floors and Walls:

1. Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal space
outside of sleeves with mortar or grout. Pack sealing material solidly
between sleeve and wall or floor so no voids remain. Tool exposed
surfaces smooth; protect material while curing.

C. Seal annular space between sleeve and pathway or cable, using joint sealant
appropriate for size, depth, and location of joint.
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d. Use pipe sleeves unless penetration arrangement requires rectangular sleeved
opening.
e. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and

pathway or cable, unless sleeve seal system is to be installed.

f. Install sleeves for wall penetrations unless core-drilled holes or formed openings
are used. Install sleeves during erection of walls. Cut sleeves to length for
mounting flush with both surfaces of walls. Deburr after cutting.

g. Install sleeves for floor penetrations. Extend sleeves installed in floors 2 inches
above finished floor level. Install sleeves during erection of floors.

h. Sleeves for Conduits Penetrating Non-Fire-Rated Wall Assemblies: Use circular
metal sleeves unless penetration arrangement requires rectangular sleeved
opening. Seal space outside of sleeves with approved joint compound for wall
assemblies.

Above ground, Exterior-Wall Penetrations: Seal penetrations using steel pipe
sleeves and mechanical sleeve seal systems. Size sleeves to allow for 1-inch
annular clear space between pipe and sleeve for installing mechanical sleeve
seals.

VII.8  INSTALLATION OF RECTANGULAR SLEEVES AND SLEEVE SEALS

a. Install sleeves in existing walls without compromising structural integrity of walls.
Do not cut structural elements without reinforcing the wall to maintain the designed
weight bearing and wall stiffness. B. Install conduits and cable with no crossings
within the sleeve.

b. Fill opening around conduits and cables with expanding foam without leaving
voids.
C. Provide metal sheet covering at both wall surfaces and finish to match surrounding

surfaces. Metal sheet must be same material as sleeve.
VI.9  INSTALLATION OF SLEEVE SEAL SYSTEMS

a. Install sleeve seal systems in sleeves in exterior concrete walls and slabs-on-
grade at pathway entries into building. Install type and number of sealing elements
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recommended by manufacturer for pathway or cable material and size. Position
pathway or cable in center of sleeve. Assemble mechanical sleeve seals and
install in annular space between pathway or cable and sleeve. Tighten bolts
against pressure plates that cause sealing elements to expand and make
watertight seal.

Vil.  IDENTIFICATION FOR COMMUNICATIONS SYSTEMS
VIll.1 PERFORMANCE REQUIREMENTS

a. Comply with NFPA 70 and TIA 606-B. Comply with ANSI Z535.4 for safety signs
and labels.

b. Adhesive-attached labeling materials, including label stocks, laminating adhesives,
and inks used by label printers, shall comply with UL 969.

C. Thermal Movements: Allow for thermal movements from ambient and surface
temperature changes.
1. Temperature Change: 120 deg F, ambient; 180 deg F , material surfaces.

VIll.2  LABELS

a. Vinyl Wraparound Labels: Preprinted, flexible labels laminated with a clear,
weather- and chemical resistant coating and matching wraparound clear adhesive
tape for securing label ends.

b. Self-Adhesive Wraparound Labels: Preprinted, 3-mil- thick, vinyl flexible labels

with acrylic pressure sensitive adhesive.

C. Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-laminating
protective shields over the legend. Labels sized such that the clear shield overlaps
the entire printed legend.

d. Marker for Labels: Machine-printed, permanent, waterproof black ink
recommended by printer manufacturer.
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e. Self-Adhesive Labels: Vinyl, thermal, transfer-printed, 3-mil- thick, multicolor,
weather- and UV resistant, pressure-sensitive adhesive labels, configured for
intended use and location.

1. Minimum Nominal Size: 1-1/2 by 6 inches for raceway and conductors
3-1/2 by 5 inches for equipment.

2. As required by authorities having jurisdiction.
VI3 CABLE TIES (For Label Attachment Only)

a. General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-
locking, and Type 6/6 nylon.

1. Minimum Width: 3/16 inch.

2. Tensile Strength at 73 deg F according to ASTM D 638: 12,000 psi.

3. Color: Black, except where used for color-coding.

b. UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to
exterior sunlight, self-extinguishing, one piece, self-locking, and Type 6/6 nylon.

1. Minimum Width: 3/16 inch.

2. Tensile Strength at 73 deg F according to ASTM D 638: 12,000 psi.
Temperature Range: Minus 40 to plus 185 deg F.

3. Color: Black.

C. Plenum-Rated Cable Ties: Self-extinguishing, UV stabilized, one piece, and self-
locking.

1. Minimum Width: 3/16 inch.
2. Tensile Strength at 73 deg F according to ASTM D 638: 7000 psi.

3. UL 94 Flame Rating: 94V-0.
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4. Temperature Range: Minus 50 to plus 284 deg F.
5. Color: Black.
VIIl.4  MISCELLANEOUS IDENTIFICATION PRODUCTS

a. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-
steel machine screws with nuts and flat and lock washers.

VIIL.5  INSTALLATION

a. Verify and coordinate identification names, abbreviations, colors, and other
features with requirements in other Sections requiring identification applications,
Drawings, Shop Drawings, manufacturer's wiring diagrams, and operation and
maintenance manual. Use consistent designations throughout Project. B. Verify
identity of each item before installing identification products.

b. Apply identification devices to surfaces that require finish after completing finish
work.
C. Install signs with approved legend to facilitate proper identification, operation, and

maintenance of communications systems and connected items.

d. Elevated Components: Increase sizes of labels, signs, and letters to those
appropriate for viewing from the floor.

e. Vinyl Wraparound Labels:

1. Secure tight to surface of raceway or cable at a location with high visibility
and accessibility.

2. Attach labels that are not self-adhesive type with clear vinyl tape, with
adhesive appropriate to the location and substrate.

3. Provide label 6 inches from cable end.

f. Snap-Around Labels:
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1. Secure tight to surface at a location with high visibility and accessibility.
2. Provide label 6 inches from cable end.

g. Self-Adhesive Wraparound Labels:
1. Secure tight to surface at a location with high visibility and accessibility.
2. Provide label 6 inches from cable end.

h. Self-Adhesive Labels:

1. On each item, install unique designation label that is consistent with wiring
diagrams, schedules, and operation and maintenance manual.

2. Unless otherwise indicated, provide a single line of text with 1/2-inch- high
letters on 1-1/2-inch- high label; where two lines of text are required, use
labels 2 inches high.

Cable Ties: General purpose, except as listed below:

. Outdoors: UV-stabilized nylon.
k. In Spaces Handling Environmental Air: Plenum rated.
VIIL6  IDENTIFICATION SCHEDULE
a. Install identification materials and devices at locations for most convenient viewing

without interference with operation and maintenance of equipment. Install access
doors or panels to provide view of identifying devices.

b. ldentify conductors, cables, and terminals in enclosures and at junctions,
terminals, pull points, and locations with high visibility. Identify by system and
circuit designation.
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C. Accessible Fittings for Raceways and Cables within Buildings: |dentify covers of
each junction and pull box with self-adhesive labels containing wiring system
legend.

d. Identify conduit routing on the inside of the junction and pull box larger than 8" x 8"
declaring the route and destination of each conduit attached with self-adhesive
labels.

1. System legends shall be as follows: Telecommunications.

e. Faceplates: Label individual faceplates with self-adhesive labels. Place label at top
of faceplate. Each faceplate shall be labeled with its individual, sequential
designation, numbered clockwise when entering room from primary egress,

composed of the following, in the order listed:

1. Patch Panel, Port, Wiring Closet Designation, Rack Identification, Patch

Panel, Port
f. Equipment / Telecommunication Room Labeling:
1. Racks, Frames, and Enclosures: |dentify front and rear of each with self-

adhesive labels containing equipment designation.

2. Patch Panels: Label individual rows in each rack, starting at top and
working down, with self-adhesive labels. Label individual rows and outlets,
starting at to left and working down, with self-adhesive labels.

3. Data Outlets: Label each outlet with a self-adhesive label indicating the
following, in the order listed: Room number being served. Rack
|dentification, Patch Panel Identification, Port number.

g. Backbone Cables: Label each cable with a vinyl-wraparound label self-adhesive
wraparound label indicating the location of the far or other end of the backbone
cable. Patch panel or punch down block where cable is terminated should be
labeled identically.

h. Horizontal Cables: Label each cable with a vinyl-wraparound label self-adhesive
wraparound label indicating the following, in the order listed:
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1. Wiring Closet Designation, Rack, Patch Panel, Port.
2. Equipment Identification Labels:

¢ Indoor Equipment: Self-adhesive label.
e Equipment to Be Labeled:

e Communications cabinets.

e Uninterruptible power supplies.

e Power distribution components.

IX. COMMUNICATIONS EQUIPMENT ROOM FITTINGS

IX.1 WARRANTY: The labor and material warranty shall begin at the systems acceptance date
and remain in effect for a period of 1 year from that date.

X2  BACKBOARDS
a. Backboards: Plywood, fire-retardant treated, 3/4 by 48 by 96 inches.

b. Fire treated plywood, 3/4 inch thick, shall be mechanically fastened to all walls of
each MDF(ER) & IDF(TR) rooms.

C. The plywood shall be painted with two (2) coats of light gray color making sure that
the fire safe stamp ratings on the plywood are unpainted.

d. The fire treated plywood shall begin at four inches (4”) AFF and end at eight feet
four inches (8’ 4”) AFF.

e. The room walls shall be finished with drywall completely taped, sanded, and
painted or concrete block (painted) prior to mounting the plywood.

IX.3  BOXES, ENCLOSURES, AND CABINETS

a. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures,
and cabinets shall be listed and labeled for intended location and use.

b. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.
Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.
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C. Box extensions used to accommodate new building finishes shall be of same
material as recessed box.

d. Device Box Dimensions: 4 inches square by 2-1/8 inches deep.
IX4  POWER STRIPS

a. See Communications Racks, Frames, and Enclosures

IX.5  ENTRANCE FACILITIES
a. Contact telecommunications service provider and arrange for installation of
demarcation point, protected entrance terminals, and a housing when so directed
by service provider.
IX.6  INSTALLATION
a. Comply with NECA 1.

b. Comply with BICSI's "Telecommunications Distribution Methods Manual" for layout
of communications equipment spaces.

C. Comply with BICSI's "Information Technology Systems Installation Methods
Manual" for installation of equipment in communications equipment spaces.

d. Bundle, lace, and train conductors and cables to terminal points without exceeding
manufacturer's limitations on bending radii. Install lacing bars and distribution
spools.

e. Coordinate layout and installation of communications equipment in tracks and in

room. Coordinate service entrance configuration with service provider.

f. Backboards: Install from 6 inches to 8 feet, 6 inches above finished floor. If
plywood is fire rated, ensure that fire-rating stamp is visible after installation.

g. Comply with requirements for backboard installation in BICSI's "Information
Technology Systems Installation Methods Manual" and TIA-569-D.
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h. Sleeve and sleeve seal installation for electrical penetrations Install sleeves and
sleeve seals at penetrations of exterior floor and wall assemblies. Comply with all
fire stopping requirements.

X. COMMUNICATIONS RACKS, FRAMES, AND ENCLOSURES
X1 PERFORMANCE REQUIREMENTS
a. UL listed, RoHS compliant.

b. Compliant with requirements of the Payment Card Industry Data Security
Standard.

X.2  BACKBOARDS
a. Backboards: Plywood, fire-retardant treated, 3/4 by 48 by 96 inches. Comply with

requirements for plywood backing panels specified in Section 06 10 00 "Rough
Carpentry."

b. Fire treated plywood, 3/4 inch thick, shall be mechanically fastened to all walls of
each MDF(ER) & IDF(TR) IDF(TR) IDF(TDR) rooms.

C. The plywood shall be painted with two (2) coats of light gray color making sure that
the fire safe stamp ratings on the plywood are unpainted.

d. The fire treated plywood shall begin at four inches (6”) AFF and end at eight feet
four inches (8’ 6”) AFF.

e. The room walls shall be finished with drywall completely taped, sanded, and
painted or concrete block (painted) prior to mounting the plywood.

X3 19-INCH EQUIPMENT RACKS
In general, it is desired to use four post racks where space allows. See Part ||
Rack elevations for more information. Where space does not allow, provide two

post racks. The majority of the requirements defined in this section are for two post
racks.
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a. Description: Two- post racks with threaded rails designed for mounting
telecommunications equipment. Width is compatible with EIA/ECIA 310-E, 19-inch
equipment mounting with an opening of 17.72-inches between rails.

b. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:

1. Chatsworth

C. Frames: Modular units designed for telecommunications terminal support and
coordinated with dimensions of units to be supported.

d. Material: Extruded steel Extruded aluminum.
Finish: Manufacturer's standard, baked-polyester powder coat.
Color: Black.

e. Floor-Mounted Racks:

e Overall Height: 72 inches .

e Overall Depth: 15 inches .

e Upright Depth: 3 inches .

e Two-Post Load Rating: 1000 Ib .

e Number of Rack Units per Rack: 45 .

f. Numbering: Every rack units, on interior of rack.
g. Threads: 12-24 .

h. Vertical and horizontal cable management channels, top and bottom cable
troughs, grounding lug. Base shall have a minimum of four mounting holes for
permanent attachment to floor. Top shall have provisions for attaching to cable
tray or ceiling.

Shall be Self-leveling.

J. Rack base insulator kit required for each rack.
1. Part Number A19ESOK
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K. Concrete Expansion Bolt Anchor Kit
1. Part Number: ESBDK

Runway to Rack Mounting Kit
1. Part Number: CRR2RRMK

m. Wall Angle Support Kit
1. Part Number: CR15-18WRSK

n. Cable Management:
1. Baked-polyester powder coat finish.
2. Color: Black
3. Vertical cable management panels shall have front and rear channels,
with covers.

6" 2-Post Rack Vertical Wire Manager Part Number VCM-DS-84-6B
4. Double Sided

5. Provide horizontal crossover cable managers for each rack, with a
minimum height of two rack units each. Part Number HTK-19-DS-2U
X4  INSTALLATION

a. Comply with NECA 1.

b. Comply with BICSI TDMM for layout of communications equipment spaces.

C. Comply with BICSI ITSIMM for installation of communications equipment spaces.

d. Bundle, lace, and train conductors and cables to terminal points without exceeding
manufacturer's limitations on bending radii. Install lacing bars and distribution
spools.

€. Coordinate location of power raceways and receptacles with locations of

communications equipment requiring electrical power to operate.
f. GROUNDING

1. Comply with NECA/BICSI 607.
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2. Install grounding according to BICSI ITSIMM, "Bonding, Grounding
(Earthing) and Electrical Protection" Ch.

3. Locate TGB to minimize length of bonding conductors. Fasten to wall,
allowing at least 2 inches of clearance behind TGB. Connect TGB with a
minimum No. 4 AWG grounding electrode conductor from TGB to suitable
electrical building ground. Connect rack TGB to near TGB or the TMGB.

4. Bond the shield of shielded cable to patch panel, and bond patch panel to
TGB or TMGB.

g. IDENTIFICATION

1. For fire-resistant plywood, do not paint over manufacturer's label. C.
Labels shall be machine printed.

2. All racks, distribution frames, connecting blocks, patch panels, optical fiber
panels, and grounding bus bars must be properly labeled.

3. Refer to ANSI/TIA/EIA standards and BICSI TDMM for recommended |
industry standards not covered above.

4. |.S. shall approve all labeling prior to its installations.
XI. COMMUNICATIONS COPPER HORIZONTAL CABLING

XI.1  COPPER HORIZONTAL CABLING DESCRIPTION Horizontal cabling system shall
provide interconnections between Distributor A, Distributor B, or Distributor C, and the
equipment outlet, otherwise known as "Cabling Subsystem 1," in the telecommunications
cabling system structure. Cabling system consists of horizontal cables, intermediate and
main cross-connects, mechanical terminations, and patch cords or jumpers used for
horizontal-to-horizontal cross-connection.

TIA-568-C.1 requires that a minimum of two equipment outlets be installed for each work
area.
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Horizontal cabling shall contain no more than one transition point or consolidation point
between the horizontal cross-connect and the telecommunications equipment outlet.

Bridged taps and splices shall not be installed in the horizontal cabling.
The maximum allowable horizontal cable length is 295 feet. This maximum allowable
length does not include an allowance for the length of 16 feet to the workstation equipment
or in the horizontal cross connect.
X2 PERFORMANCE REQUIREMENTS
a. General Performance: Horizontal cabling system shall comply with transmission
standards in TIA-568-C.1, when tested according to test procedures of this

standard.

b. Telecommunications Pathways and Spaces: Comply with TIA-569-D.
Grounding: Comply with TIA-607-B.

XI.3  GENERAL CABLE CHARACTERISTICS: Listed and labeled by an NRTL acceptable to
authorities having jurisdiction as complying with the applicable standard and NFPA 70 for
the following types:

a. Communications, Plenum Rated: Type CMP complying with UL 1685.

b. Communications, Non-plenum: Type CMR complying with UL 1666. B. RoHS
compliant.

X4 CATEGORY 6a TWISTED PAIR CABLE

a. Description: Four-pair, balanced-twisted pair cable, with internal spline, certified to
meet transmission characteristics of Category 6a cable at frequencies up to
500MHz.

b. Manufacturers: Subject to compliance with requirements, provide products by the
following:

1. Commscope, Inc. SYSTIMAX CS44P BLU
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C. Standard: Comply with TIA-568-C.2 for Category 6a cables.
d. Conductors: 100-ohm, 23 AWG solid copper.
e. Shielding/Screening: Unshielded twisted pairs (UTP) .
f. Cable Rating: Plenum.
g. Jacket: Blue thermoplastic.
XI5 TWISTED PAIR CABLE HARDWARE

a. Description: Hardware designed to connect, splice, and terminate twisted pair
copper communications cable.

b. Manufacturers: Subject to compliance with requirements, provide products by the
following:
1. Commscope, Inc. SYSTIMAX

C. General Requirements for Twisted Pair Cable Hardware:

1. Comply with the performance requirements of Category 6a.

2. Comply with TIA-568-C.2, IDC type, with modules designed for punch-
down caps or tools.

3. Cables shall be terminated with connecting hardware of the same
category or higher.
4, Source Limitations: Obtain twisted pair cable hardware from single source

from single manufacturer.
d. Connecting Blocks: 110-style IDC for Category 6a.
e. Patch Panel: Modular panels housing numbered jack units with IDC-type
connectors at each jack location for permanent termination of pair groups of

installed cables.

1. Basis of Design: CPPA-UDDM-SL-2U-48 2.
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Features:
Universal T568A and T568B wiring labels.
Labeling areas adjacent to conductors.
Replaceable connectors.

24 or 48 ports.
2. Construction: 16-gauge steel and mountable on 19-inch equipment racks.
3. Number of Jacks per Field: One for each four-pair cable indicated.
f. Patch Cords: Factory-made, four-pair cables in 7 Feet and 5 Feet lengths;

terminated with an eight position modular plug at each end.
1. Patch cords shall have color-coded boots for circuit identification.

2. Provide Two (2) Category 6A Patch cords One (1) at seven feet (7’) and
One (1) at five feet (5') will be supplied by the contractor for each
individual data drop, voice drop, to include but not limited to, wireless
access point drop and CCTV drop.

2. Five Foot (5') Patch Cord basis of design Part Number Uniprise
UC1AAA2-0MF005 3.

3. Seven Foot (7') Patch Cord basis of design Part Number Uniprise
UC1AAA2-0MF007

4. Color Standard:
Voice or Data Cables: Blue
Wireless Access Points: Green
Surveillance Cameras: Yellow

g. Jacks and Jack Assemblies: Female; eight position; modular; fixed
telecommunications connector designed for termination of a single four-pair, 100-
ohm, unshielded or shielded twisted pair cable. Designed to snap-in to a patch
panel or faceplate. Comply with TIA-568-C.2. Marked to indicate transmission
performance.

1. Jack Basis of Design Part Number MGS600-318
2. Standard Telecommunications Data Jack Assembly (BLUE)
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h. Faceplate: [Two] Four [Six] port, vertical single gang faceplates designed to mount
to single gang wall boxes.

1. Plastic Faceplate: High-impact plastic.
2. For use with snap-in jacks accommodating any combination of
twisted pair, optical fiber, and coaxial work area cords.

3. Face Plate Basis of Design Part Number 108168543
4, Blank Insert: Match color to Face Plate

Surface Mount Box. Basis of Design M102SMB-B-262
X1.6  INSTALLATION OF TWISTED-PAIR HORIZONTAL CABLES A.
a. Comply with NECA 1 and NECA/BICSI 568.

b. Wiring Method: Install cables in raceways and cable trays, except within consoles,
cabinets, desks, and counters. Conceal raceway and cables, except in unfinished
spaces. Install plenum cable in environmental air spaces, including plenum
ceilings.

C. Wiring within Enclosures: Bundle, lace, and train cables within enclosures.
Connect to terminal points with no excess and without exceeding manufacturer's
limitations on bending radii. Provide and use lacing bars and distribution spools.
Install conductors parallel with or at right angles to sides and back of enclosure.

d. General Requirements for Cabling:
1. Comply with TIA-568-C.1.
2. Comply with BICSI's Information Transport Systems Installation Methods

Manual, Ch. 5, "Copper Structured Cabling Systems," "Cable Termination
Practices" Section.

3. Install 110 IDC style modular termination hardware unless otherwise
indicated.
4. Do not untwist twisted pair cables more than 1/2 inch from the point of

termination to maintain cable geometry.
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5. Terminate all conductors; no cable shall contain unterminated elements.
Make terminations only at indicated outlets, terminals, cross-connects,
and patch panels.

6. Cables may not be spliced. Secure and support cables at intervals not
exceeding 30 inches and not more than 6 inches from cabinets, boxes,
fittings, outlets, racks, frames, and terminals.

7. Install lacing bars to restrain cables, prevent straining connections, and
prevent bending cables to smaller radii than minimums recommended by
manufacturer.

8. Bundle, lace, and train conductors to terminal points without exceeding

manufacturer's limitations on bending radii, but not less than radii
specified in BICSI information Transport Systems Installation Methods
Manual, Ch. 5, "Copper Structured Cabling Systems," "Cable Termination
Practices" Section. Use lacing bars and distribution spools.

9. Do not install bruised, kinked, scored, deformed, or abraded cable. Do not
splice cable between termination, tap, or junction points. Remove and
discard cable if damaged during installation and replace it with new cable.

10. Cold-Weather Installation: Bring cable to room temperature before
dereeling. Heat lamps shall not be used for heating.

1. In the communications equipment room, install a 10-foot- long service
loop on each end of cable.

12. Pulling Cable: Comply with BICSI Information Transport Systems
Installation Methods Manual, Ch. 5, "Copper Structured Cabling Systems,"
"Pulling and Installing Cable" Section. Monitor cable pull tensions.

13. Group connecting hardware for cables into separate logical fields.
14. Separation from EMI Sources: Comply with recommendations from
BICSI's "Telecommunications Distribution Methods Manual" and TIA-569-

D for separating unshielded copper communication cable from potential
EMI sources, including electrical power lines and equipment.
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15. Comply with all fire stopping requirements.

e. GROUNDING. Install grounding according to the "Grounding, Bonding, and
Electrical Protection" chapter in BICSI's "Telecommunications Distribution
Methods Manual." B. Comply with TIA-607-B and NECA/BICSI-607.

1. Locate grounding bus bar to minimize the length of bonding conductors.
Fasten to wall, allowing at least a 2-inch clearance behind the grounding
bus bar. Connect grounding bus bar to suitable electrical building ground,
using a minimum No. 4 AWG grounding electrode conductor.

2. Bond metallic equipment to the grounding bus bar, using not smaller than
a No. 6 AWG equipment grounding conductor.

f. IDENTIFICATION. Identify system components, wiring, and cabling complying with
TIA-606-B.

1. Paint and label colors for equipment identification shall comply with TIA-
606-B for Class 2 level of administration.

2. Equipment grounding conductors.

3. Cable and Wire Identification:
Label each cable within 6 inches of each termination and tap, where it is
accessible in a cabinet or junction or outlet box, and elsewhere as
indicated.
Each wire connected to building-mounted devices is not required to be
numbered at the device if wire color is consistent with associated wire

connected and numbered within panel or cabinet.

Exposed Cables and Cables in Cable Trays and Wire Troughs: Label
each cable at intervals not exceeding 15 feet.

Label each terminal strip, and screw terminal in each cabinet, rack, or
panel.
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Individually number wiring conductors connected to terminal strips, and
identify each cable or wiring group, extended from a panel or cabinet to a
building-mounted device, with the name and number of a particular
device.

Label each unit and field within distribution racks and frames.

Identification within Connector Fields in Equipment Rooms and Wiring
Closets: Label each connector and each discrete unit of cable-terminating
and -connecting hardware. Where similar jacks and plugs are used for

both voice and data communication cabling, use a different color for jacks
and plugs of each service.

4, Labels shall be preprinted or computer-printed type, with a printing area
and font color that contrast with cable jacket color but still comply with
TIA-606-B requirements for the following:

5. Cables use flexible vinyl or polyester that flexes as cables are bent.
Xll.  COMMUNICATIONS COAXIAL HORIZONTAL CABLING

Xll.1 COAXIAL HORIZONTAL CABLING DESCRIPTION. Coaxial horizontal cabling system
shall provide interconnections between Distributor A, Distributor B, or Distributor C and the
equipment outlet, otherwise known as "Cabling Subsystem 1" in the telecommunications
cabling system structure. Cabling system consists of horizontal cables, mechanical
terminations, and patch cords or jumpers used for horizontal-to-horizontal cross-

Xll.2  PERFORMANCE REQUIREMENTS
a. General Performance: Horizontal cabling system shall comply with transmission
standards in TIA-568-C.1, when tested according to test procedures of this
standard, and the requirements of TIA-568-C 4.

b. Telecommunications Pathways and Spaces: Comply with TIA-569-D.

C. Grounding: Comply with TIA-607-B.
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XIIl.3  GENERAL CABLE CHARACTERISTICS

a. CATV Cable: Listed and labeled by an NRTL acceptable to authorities having
jurisdiction as complying with the applicable standard and NFPA 70 for the
following types:

1. CATV Cable: Type CATV installed in general purpose, riser, or plenum
communications raceways or cable routing assemblies in fireproof riser
shafts with firestops at each penetration.

Xll.4  CATV COAXIAL CABLE

a. Description: Coaxial cable with a 75-ohm characteristic impedance designed for
CATV transmission.

1. Manufacturer: CommScope Basis of Design Part Number: F677TSVV XP
WHT

b. NFPA and UL compliance, listed and labeled by an NRTL acceptable to authorities
having jurisdiction as complying with UL 1655 and with NFPA 70, "Community
Antenna Television and Radio

1. Distribution Systems" Article. Types are as follows:
RG-6/U: UL Type CATV.
No. 18 AWG, solid, copper-covered steel conductor.
Riser rated
Shielded with 100 percent aluminum tape and 60 percent aluminum braid.
Jacketed with white PVC or PE.
Suitable for indoor installations.

XI.5  COAXIAL CABLE HARDWARE

a. Description: Hardware designed to connect, splice, and terminate coaxial cable
with a 75-ohm characteristic impedance.

b. Coaxial-Cable Connectors: Compression Style, Type F, 75 ohms.

Date: 9/20/24 Revised By: Approved: KAT

JEA TECHNOLOGY INFRASTRUCTURE STANDARDS

Page 72 of 89



Attachment C-06 JEA Technology Infrastructure Standards

- JEA JEA Technology Infrastructure Standards

C. Jacks and Jack Assemblies: Modular, color-coded, with female Type BNC
connectors.
d. Patch Cords: Factory-made cables in [36-inch] lengths; terminated with a male

Type F connector at each end.

e. Faceplates:
1. Match Telecommunications Face Plate Design & Color
2. Plastic Faceplate: High-impact plastic.

3. For use with snap-in jacks accommodating any combination of twisted
pair, optical-fiber, and coaxial work area cords.

4, Flush-mounted jacks, positioning the cord at a 90-degree angle from
faceplate surface.

XI.6 GROUNDING. Comply with TIA-607-B.

XI.7 IDENTIFICATION PRODUCTS. Comply with TIA-606-B and UL 969 for a system of
labeling materials, including label stocks, laminating adhesives, and inks used by label
printers.

XIl.8  ENTRANCE FACILITIES. Coordinate horizontal cabling with the protectors and
demarcation point provided by communications service provider.

XI.9  WIRING METHODS AND PATHWAYS

a. Wiring Method: Install cables in raceways and cable trays except within consoles,
cabinets, desks, and counters. Conceal raceway and cables except in unfinished
spaces. Install plenum cable in environmental air spaces, including plenum
ceilings.

b. Wiring within Enclosures: Bundle, lace, and train cables within enclosures.
Connect to terminal points with no excess and without exceeding manufacturer's
limitations on bending radii. Provide and use lacing bars and distribution spools.

C. Comply with NFPA 70 for pull-box sizing and length of conduit and number of
bends between pull points.
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d. Install manufactured conduit sweeps and long-radius elbows whenever possible.
e. Pathway Installation in Communications Equipment Rooms:
1. Position conduit ends adjacent to a corner on backboard where a single

piece of plywood is installed, or in the corner of room where multiple
sheets of plywood are installed around perimeter walls of room.

2. Install cable trays to route cables if conduits cannot be located in these
positions.

3. Secure conduits to backboard when entering room from overhead.

4. Extend conduits 3 inches above finished floor.

5. Install metal conduits with grounding bushings and connect with grounding

conductor to grounding system.

f. Backboards: Install backboards with 96-inch dimension vertical. Butt adjacent
sheets tightly and form smooth gap-free corners and joints.

XII.10 INSTALLATION OF COAXIAL HORIZONTAL CABLES A.
a. Comply with NECA 1 and NECA/BICSI 568.

b. General Requirements for Cabling: Comply with BICSI ITSIMM, Ch. 5, "Copper
Structured Cabling Systems," "Cable Termination Practices" Section.

C. Terminate all conductors; no cable shall contain unterminated elements. Make
terminations only at indicated outlets, terminals, and patch panels.

d. Cables may not be spliced. Secure and support cables at intervals not exceeding

30 inches and not more than 6 inches from cabinets, boxes, fittings, outlets, racks,
frames, and terminals.
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e. Install lacing bars to restrain cables, to prevent straining connections, and to
prevent bending cables to smaller radii than minimums recommended by
manufacturer.

f. Bundle, lace, and train conductors to terminal points without exceeding

manufacturer's limitations on bending radii, but not less than radii specified in
BICSI ITSIMM, Ch. 5, "Copper Structured Cabling Systems," "Cable Termination
Practices" Section. Use lacing bars and distribution spools.

g. Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice
cable between termination, tap, or junction points. Remove and discard cable if
damaged during installation and replace it with new cable.

h. Cold-Weather Installation: Bring cable to room temperature before dereeling. Heat
lamps shall not be used for heating.

In the communications equipment room, install a 10-foot- long service loop on
each end of cable.

. Pulling Cable: Comply with BICSI ITSIMM, Ch. 5, "Copper Structured Cabling
Systems," "Pulling Cable" Section. Monitor cable pull tensions.

k. Open-Cable Installation: Install cabling with horizontal and vertical cable guides in
telecommunications spaces with terminating hardware and interconnection
equipment. Suspend coaxial cable not in a wireway or pathway a minimum of 8
inches above ceilings by cable supports not more than 60 inches apart. Cable
shall not be run through structural members or in contact with pipes, ducts, or
other potentially damaging items.

Installation of Cable Routed Exposed under Raised Floors: Install plenum-rated
cable only. Install cabling after the flooring system has been installed in raised
floor areas. Coil cable [6 feet] long not less than [12 inches] in diameter below
each feed point.

m. Outdoor Coaxial Cable Installation: Install outdoor connections in enclosures
complying with NEMA 250, Type 4X. Install corrosion resistant connectors with
properly designed O-rings to keep out moisture. Attach antenna lead-in cable to
support structure at intervals not exceeding 36 inches.
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n. Group connecting hardware for cables into separate logical fields.
0. Separation from EMI Sources:
1. Separation between open communications cables or cables in nonmetallic
raceways and unshielded power conductors and electrical equipment shall
be as follows:

Electrical Equipment Rating Less Than 2 kVA: A minimum of 5 inches.
Electrical Equipment Rating Between 2 and 5 kVA: A minimum of 12
inches.

Electrical Equipment Rating More Than 5 kVA: A minimum of 24 inches.

2. Separation between communications cables in grounded metallic
raceways and unshielded power lines or electrical equipment shall be as
follows:

Electrical Equipment Rating Less Than 2 kVA: A minimum of 2-1/2 inches.

Electrical Equipment Rating Between 2 and 5 kVA: A minimum of 6
inches.
Electrical Equipment Rating More Than 5 kVA: A minimum of 12 inches.

3. Separation between communications cables in grounded metallic
raceways and power lines and electrical equipment located in grounded
metallic conduits or enclosures shall be as follows: a. Electrical Equipment
Rating Less Than 2 kVA: No requirement.

Electrical Equipment Rating Between 2 and 5 kVA: A minimum of 3
inches.
Electrical Equipment Rating More Than 5 kVA: A minimum of 6 inches.

4, Separation between Communications Cables and Electrical Motors and
Transformers, 5 kVA or HP and Larger: A minimum of 48 inches.
Separation between Communications Cables and Fluorescent Fixtures: A
minimum of 5 inches.

p. Provide firestopping and required.

q. GROUNDING Install grounding according to BICSI TDMM, "Grounding, Bonding,
and Electrical Protection" Chapter. Comply with TIA-607-B and NECA/BICSI-607.
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1. Locate grounding bus bar to minimize the length of bonding conductors.
Fasten to wall allowing at least 2-inch clearance behind the grounding bus
bar. Connect grounding bus bar with @ minimum No. 4 AWG grounding
electrode conductor from grounding bus bar to suitable electrical building
ground.

2. Bond metallic equipment to the grounding bus bar, using not smaller than
No. 6 AWG equipment grounding conductor.

r IDENTIFICATION. Identify system components, wiring, and cabling complying with
TIA-606-B. Administration Class: Class 1 Class 2 Class 3 Class 4. Color-code
fields and apply colors to voice and data service backboards, connections, covers,

and labels.

1. Label each cable within 6 inches4 inches of each termination and tap,
where it is accessible in a cabinet or junction or outlet box, and elsewhere
as indicated.

2. Each wire connected to building-mounted devices is not required to be

numbered at device if color of wire is consistent with associated wire
connected and numbered within panel or cabinet.

3. Exposed Cables and Cables in Cable Trays and Wire Troughs: Label
each cable at intervals not exceeding 15 feet.

4. Label each terminal strip and screw terminal in each cabinet, rack, or
panel. Individually number wiring conductors connected to terminal strips
and identify each cable or wiring group being extended from a panel or
cabinet to a building-mounted device with name and number of particular
device as shown. Label each unit and field within distribution racks and
frames.

d. |dentification within Connector Fields in Equipment Rooms and Wiring
Closets: Label each connector and each discrete unit of cable-terminating

and connecting hardware. Where similar jacks and plugs are used for both

voice and data communications cabling, use a different color for jacks and
plugs of each service.
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6. Labels shall be preprinted or computer-printed type with printing area and
font color that contrasts with cable jacket color but still complies with
requirements in TIA 606-B, for the following: Cables use flexible vinyl or
polyester that flexes as cables are bent.

SECTION V — AUDIO/VISUAL (JEA FACILITIES)

I OBJECTIVE

The objective of this section is to define the standards for audio visual installations at all JEA facilities.

Il. AUDIO/VISUAL SYSTEMS GENERAL REQUIREMENTS

This section, along with other related sections, cover cabling, pathways, equipment, grounding and

bonding for low voltage systems, information technology cabling, and electronic safety and security
systems.

1.1 In general, for information on Audio Visual pathways, refer to Information Technology (JEA
Facilities). Conduits should be sized to allow connectors to pass through.
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1.2 In general, utilize a new and complete Category 6 or 6A horizontal cabling infrastructure as
appropriate.

1.3 In general, AV head end equipment shall be located in a dedicated conditioned closet or
rack within space being served as the application merits.

1.4 The JEA Structured Cabling System (SCS) Standards are based on CommScope products
unless otherwise noted.

1.5 Horizontal cabling shall not exceed a permanent link length of 250 feet. Measure the
distance of each cable prior to installing and notify the engineer if the distance is expected
to exceed 250 feet.

1.6 The horizontal cabling system shall contain all channel matched permanent link
components. This includes cable and modular jacks.

1.7 All work shall conform to the standards and codes of the following organizations and
publications as applicable. Where standards are in conflict, follow the most stringent
requirements:

= NFPA 70 - National Fire Code
= ANSI - American National Standards Institute
= BICSI - Building Industry Consulting Services International

= TDMM - Telecommunications Distribution Methods Manual (BICSI current
editions)

= BOCA - Building Officials and Code BOCA Administrators (Standard Building
Code)

= EIA - Electronic Industries Association

= FCC - Federal Communications Commission

= |CBO - International Conference of ICBO Building Officials (Uniform Building
Code)

= |EEE - Institute of Electrical and Electronic Engineer

= NBC - National Building Code (as adopted for site location)

= FBC - Florida Building Code (as adopted for site location)

= NFPA - National Fire Protection Association

= TIA - Telecommunications Industry Association

= All'local codes and regulations

. LARGE AUDITORIUM AND TRAINING ROOM REQUIREMENTS
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This section details the requirements for Audio Visual equipment within a Large Auditorium. Final
locations of equipment shall be coordinated with JEA. Codec Pro is for very large rooms, typically
over 22 participants. Room lift will be required in much larger spaces, and additional microphones
and speakers will be added based on room size and configuration. Risks to include unknown
variables such as firewalls, installation hazards and insufficient weight support, sites not meeting
today's building or installation codes.

1.1 Cisco Webex Room Kit Pro: CS-KITPRO-K9

= Based on 22+ participants within space

= Speakers supported by system based on amplifier wattage

= System supports 6 PTZ cameras and 1 quad camera.

= System supports 8 microphones.

= System supports 6-line level, 3 HDMI audio, and 2 USB Audio outputs
= System has 6 HDMI inputs and 3 HDMI outputs

= System supports 3 external displays

.2 Displays
a. Display sizes may vary depending on room size and available options.
e Sony Bravia 85" (FW-85BZ40L)
e Sony Bravia 98" (FW-98BZ53L)
1.3 AV Equipment and Accessories (Quantities as Needed)

e Room Navigator (CS-T10-L-K9)

e Room Scheduler (CS-T10-WM-L-K9)

e Quad Camera (CS-QUADCAM2+) with mount bracket (BRKT-QCAM2-WMK)
e PTZ Camera (CS-CAM-PTZ4K)

e Cisco Ceiling Microphone (CTS-MIC-CLNG-G2)

e (Cisco Table Microphone Pro (CS-MIC-ARRAY-T)

e (Cisco Table Microphone (CS-MIC-TABLE)

e (Cisco Headset (CP-HS-W-520)

e Chief Articulating Thinstall Display Mount (TS525TU)

e  Chief Thinstall Display Mount (LSTU)

o ADA Compliant Mount Chief Tempo Mount System (AS3LDP7)

e  Chief 2x2 Plenum Mount (CMS492
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e Arlington Recessed Power Box (TVBS507)

e Quad receptacle and dual data

e Brush Plate

e (Cat6 cabling

e Kramer HDMI Active Cabling

o Crown 60 Watt Room Amplifier (160MA)

e  Shure Dual Channel Microphone Combination Handheld and Lapel (BLX88-H10)
e QSC DSP Core 110F (MP-M80-NA)

e  OWI Amplified 4 Pack Ceiling Speaker with Volume Control (AMP-HDTR64SV)
e Sound Tube Dante Speakers (IPD-CM52-BGM-II-WH)

e Kramer Display Port Male to HDMI Female (AC-DPM/HF)

x. Safcord 3" X 30’ Black (4007-15)

Iv. STANDARD CONFERENCE ROOM - DUAL DISPLAY

This section details the requirements for Audio Visual equipment within a Standard Conference
Room with Dual Displays. Final locations of equipment shall be coordinated with JEA. Cisco Codec
EQ is for standard conference rooms typically under 16 participants. Risks to include unknown
variables such as firewalls, installation hazards and insufficient weight support, sites not meeting
today's building or installation codes.

V.1 Cisco Webex Room Kit Pro: CS-KIT-EQ-K9

= Based on 11-16 participants within space

= Speakers supported by system based on amplifier wattage

= System supports 3 PTZ cameras and 1 quad camera.

= System supports 3 microphones: 8 with microphone pro and separate license
= System supports 1 analog line out, 3 HDMI audio, and 4 POE Audio over IP
= System has 3 HDMI inputs and 3 HDMI outputs

= System supports 3 external displays

V.2 Displays
a. Display sizes may vary depending on room size and available options.

e Sony Bravia 75" (FW-75BZ40L)
e Sony Bravia 85" (FW-85BZ40L)
e Sony Bravia 98" (FW-98BZ53L)
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IV.3 AV Equipment and Accessories (Quantities as Needed)

= Room Navigator (CS-T10-L-K9)

= Room Scheduler (CS-T10-WM-L-K9)

= Quad Camera (CS-QUADCAM2+) with mount bracket (BRKT-QCAM2-WMK)
= PTZ Camera (CS-CAM-PTZ4K)

= Cisco Ceiling Microphone (CTS-MIC-CLNG-G2)

= Cisco Table Microphone Pro (CS-MIC-ARRAY-T)

= Cisco Table Microphone (CS-MIC-TABLE)

= (Cisco Headset (CP-HS-W-520)

= Chief Articulating Thinstall Display Mount (TS525TU)

= Chief Thinstall Display Mount (LSTU)

= ADA Compliant Mount Chief Tempo Mount System (AS3LDP7)

= Chief 2x2 Plenum Mount (CMS492)

= Arlington Recessed Power Box (TVBS507)

= Quad receptacle and dual data

= Brush Plate

= Cat6 cabling

= Kramer HDMI Active Cabling

= Crown 60 Watt Room Amplifier (160MA)

= Shure Dual Channel Microphone Combination Handheld and Lapel (BLX88-H10)
= QSC DSP Core 110F (MP-M80-NA)

= OWI Amplified 4 Pack Ceiling Speaker with Volume Control (AMP-HDTR64SV)
= Sound Tube Dante Speakers (IPD-CM52-BGM-II-WH)

= Kramer Display Port Male to HDMI Female (AC-DPM/HF)

= Safcord 3" X 30 Black (4007-15)

V. STANDARD CONFERENCE ROOM

This section details the requirements for Audio Visual equipment within a Standard Conference
Room. Final locations of equipment shall be coordinated with JEA. Cisco Webex Board Pro is a
fully functional Collaboration system with touchscreen and white boarding features. Risks to
include unknown variables such as firewalls, installation hazards and insufficient weight support,
sites not meeting today's building or installation codes.

V.1 Cisco Webex Board G2 75”: CS-BRDP75-K9+ in Larger Rooms
Cisco Webex Board G2 55”; CS-BRDP55-K9+ in Standard Rooms
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= Based on 6-14 participants within space
= System supports 2 microphones

V.2 AV Equipment and Accessories (Quantities as Needed)

= Room Navigator (CS-T10-L-K9)

= Room Scheduler (CS-T10-WM-L-K9)

= Cisco Ceiling Microphone (CTS-MIC-CLNG-G2)
= Arlington Recessed Power Box (TVBS507)

= Quad receptacle and dual data

= Brush Plate

= Cat 6 cabling

VL. OFFICE

This section details the requirements for Audio Visual equipment within an Office. Final locations of
equipment shall be coordinated with JEA. Risks to include unknown variables such as firewalls,
installation hazards and insufficient weight support, sites not meeting today's building or installation
codes.

VI.1  Cisco 8865 Phone and Cisco 521 Headset
= Based on 1-2 participants within space

= Onboard Camera
= Onboard Microphone

VI.  DESK PHONE

This section details the requirements for Audio Visual equipment within an Office. Final locations of
equipment shall be coordinated with JEA. Cisco 8865 is for office or phone room use. Deivice has
minor capability to support two participants in a Collaboration Call. Output display is small. Risks to
include unknown variables such as firewalls, installation hazards and insufficient weight support,
sites not meeting today's building or installation codes.

VII.1  Cisco Phone: CP-8865

= Based on 1-2 participants within space

= Onboard Camera
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= Onboard Microphone
= System has 1 Audio outputs

Vil. BREAK ROOM PHONES

This section details the requirements for Audio Visual equipment within an Office. Final locations of
equipment shall be coordinated with JEA. Cisco 9851 is for break room or phone use. Output
display is small. Risks to include unknown variables such as firewalls, installation hazards and
insufficient weight support, sites not meeting today's building or installation codes.

IX. DISPLAYS - DIGITAL SIGNAGE

This section details the requirements for Audio Visual digital displays. Final locations of equipment
shall be coordinated with JEA. Risks to include unknown variables such as firewalls, installation
hazards and insufficient weight support, sites not meeting today's building or installation codes.

IX.1  Sony Displays

= 1 network connection

= Onboard, disabled

= Android V10 OS

= Supports 8 microphones

= 4K resolution
= Wireless LAN
= 4 HDMl inputs

IX.2 AV Equipment and Accessories (Quantities as Needed)

= Chief Articulating Thinstall Display Mount (TS525TU)

= Chief Thinstall Display Mount (LSTU)

= ADA Compliant Mount Chief Tempo Mount System (AS3LDP7)
= Quad receptacle and dual data

= Brush Plate

= (Cat6 cabling

= Kramer HDMI Active Cabling
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