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PART 1 - DOCUMENT PURPOSE

1.01 The City of San Antonio Structured Cabling Infrastructure Standard is a guideline for structured cabling
infrastructure and the associated spaces to be applied by the design team for new or renovated facilities.
Information herein is applicable to the Technology Consultant, Architect, MEP, and contractors, and shall be
taken into account for each project by all team members.

A. The standards set forth parameters for the technical system in addition to the site and building requirements to
facilitate a properly-installed standards-compliant structured cable system, organized as follows;

1. Telecommunications Spaces; Architectural, HVAC, Power, Entrance Pathways and Conduits

2. System Requirements; Cable Management in Telecommunications Spaces, Cable Support in
Pathways, Backbone Cabling, Horizontal Cabling, Grounding, Labelling, Testing, and As-Built
Documentation.

3.  Telecommunications, Audio-Visual, CCTV, Access Control and Smart IoT Diagrams.

1.02 This is a standard addresses structure for typical buildings and is not intended for the design of data centers or
specialty facilities, of which should be considered on a case-by-case basis by the CoSA teams.

1.03 Designers shall not deviate from this standard without explicit written approval from the City of San Antonio
Information Technology Services Department project point of contact.

1.04 Any deviations or substitutions shall immediately be brought to the attention of the owner’s
representative in writing for resolution with approval from the CoSA ITSD project POC.

1.05 Where specific product brands are mentioned, an equivalent will be considered following an official submission
of product literature and written acceptance by the City of San Antonio Information Technology Services
Department.

1.06 Where means, methods, and best practices are mentioned, contractor shall follow the manufacturers’ and

owner’s requirements, industry standards, or code, whichever is most stringent.

1.07 Basic contractor qualifications are set forth, but may be made more stringent as applicable to each project based
upon size and scope.

1.08 A CSI Division 27 specification and T-Series drawings for the Structured Cabling System shall be
commissioned and issued by the Architect during the design phases for each facility or project.

PART 2 - DOCUMENT HISTORY

2.01 This document supersedes all previous standards which have been fully re-evaluated and described herein by
the City of San Antonio Information Technology Services Department.

2.02 The contents of the standards were derived by the assembly and input from the City of San Antonio Information
Technology Services Department.
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PART 3 - INDUSTRY STANDARDS

3.01 The following industry standards shall be adhered to unless specifically directed otherwise by the City of San
Antonio Information technology Services Department. The list is not all-inclusive and does not alleviate
compliance with the latest applicable standards, codes, and best practices:

A. TIA-568-D.0 Generic Telecommunications Cabling for Customer Premises (2019)

w

TIA-568-D.1 Commercial Building Telecommunication Cabling Standards — Part 1 General Requirements
(2019)

TIA-568-D.2 Balanced Twisted-Pair Telecommunications Cabling and Components Standard (2019)
TIA-568-D.3 Optical Fiber Cabling Components Standard (2019)

TIA-568-D.4 Coaxial Cabling Components (2019)

TIA-569-E Commercial Building Standard Telecommunications Pathways and Spaces - (2019)

TIA-598-C Optical Fiber Cable Color Coding - (2019)

I @ " m o O

TIA/EIA-606-C Administration Standard for Commercial Telecommunications Infrastructure - (2017)

ANSI J-STD-607-B Commercial Building Grounding and Bonding Requirements for Telecommunications
-(2019)

J. TIA-758-C Customer-Owned Outside Plant Telecommunications Infrastructure Standard - (2018)

K. TIA-526-7 Rev A. Measurement of Optical Power Loss of Installed Single-Mode Fiber Cable Plant —
OFSTP-7 -(2018)

L. TIA-526-14-C Optical Power Loss Measurements of Installed Multi-mode Fiber Cable Plant — OFSTP-14 -
(2015)

AlA

Local Building Code
NEC

ISO
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FCC

UL

OSHA

NFPA

NEMA
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IEEE
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PART 4 - CONTRACTOR QUALIFICATIONS

Contracting staff shall be current Panduit Certified Installers and certified to provide and furnish no less than a
1-year performance warranty for structured cabling and connectivity components.

Contractor and staff shall possess relevant past-experience and references for a minimum of (5) projects of
similar size and scope to that of the City of San Antonio.

Contractor’s shall maintain a BISCI certified RCDD and a certified Project Manager on staff full time.
Contractor shall have a local office within a the specified distance of SBEDA guidelines.

Sub-contractors to the primary structured cabling contractor shall meet the same requirements for the primary
structured cabling contractor as identified above.

PART 5 - WARRANTY ON PARTS AND LABOR.

The contractor shall furnish a 1-year performance warranty from Panduit or the Panduit authorized
cable manufacture for the structured cabling and connectivity components.

All labor and workmanship shall carry a minimum warranty period of (1) year from the date of final
system acceptance.

Defects in material or workmanship appearing within this period of time, shall be promptly repaired
without cost to the City of San Antonio.

PART 6 - NOMENCLATURE

Main Distribution Frame (MDF) — An environmentally controlled centralized architectural space for housing
telecommunications equipment that usually serves as the demarcation point for service providers, and
houses the backbone terminations for cross-connection and distribution to Intermediate Distribution Frames.

Intermediate Distribution Frames (IDF) — An environmentally controlled architectural space for
housing telecommunications equipment and backbone terminations for cross-connection and distribution to
the MDF and end-user workstations.

PART 7 - CITY INFRASTRUCTURE STANDARDS

Telecommunications Spaces
Main Distribution Frame (MDF)
1. Description

a. The MDF is a telecommunications space that serves a building or multi-building facility or campus.
There is only (1) on each campus.

b. The MDF houses the entrance conduits, terminations, and cross connections for all incoming inter-
building backbone cabling from the IDFs in other buildings on the campus and the intra-building
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backbone cabling from the IDFs in the building in which it resides, and cross-connects to user
workstations.

c. Wall and floor space shall be reserved for service provider demarcation equipment and incoming
infrastructure terminations.

d. Campus distribution network equipment, servers, and other centralized telecommunications related
equipment will reside in the MDF.

e. The MDF may share space with other systems such as security panels, paging systems, and CATV
cabling. Space allocation for other systems shall be coordinated with the applicable disciplines
after approval from the City of San Antonio Information Technology Service Department. All
coordination shall be completed prior to installation.

f.  Fire alarm panels and building control panels shall not be located inside the MDF. Space allocation
for these systems needs to occur outside of the MDF.

g. The MDF shall not be used for storage, serve as a mechanical or electrical distribution space, nor
shall it have within its space main electrical feeds, electrical switch gear, transformers, and water
or sprinkler main lines.

h.  The layout of cabinets, equipment racks, wall fields, and cable management shall be as indicated
on the attached diagrams.

2. Architectural Requirements

a. The MDF shall be a minimum of 150 square feet with minimum clear lineal walls of at least 10
feet by 15 feet. MDF minimum sizes verses Building Size (ASF) MDF Size (Length x width -
ft) Less than 5,000, coordination is required with ITSD. 5,000 to 10,000 10x15. 10,000 to 50,000
13x15. 50.000 to 100,000 16x18 100,000 to 150,000 20x20 150,000 to 200,000 23x23.

b.  All walls inside the MDF shall go to deck. When walls are drywall they shall be double layered
drywall on both sides to help reduce the risk of unauthorized entry.

c. The MDF Room shall be centrally located.
d. The floor finish shall be sealed bare concrete or VCT.
e. The MDF shall not contain windows.

f.  The MDF shall not be located adjacent to or below restrooms or other water-based facilities, or
sources of EMI and mechanical vibration.

g. All walls shall be covered with 4-feet x 8-feet x ¥%-inch AC Grade Void Free Fire-Retardant
Plywood, aligned vertically starting at 12 inches above the finished floor. The plywood shall be
installed with the “A” grade side exposed and the “C” grade side against the building or structure.
The plywood shall be painted with two coats of fire-retardant paint and one stamp from each sheet
shall be masked during the painting and uncovered after the paint has dried so the fire rated plywood
stamps are visible for inspection.

h.  The minimum ceiling height shall be 9-feet above finished floor with the following preferences of
finishes.

1) No ceiling is the preferred finish.
2) Hard ceiling is acceptable if leaving open to structure is not possible.

3) The last alternative is a lift-out ceiling. If a lift-out ceiling tile is required this shall be
coordinated and approved by the City of San Antonio Information Technology Services
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Department during the design process. If this option is approved it is recommended the
ceiling height inside the MDF room be higher than the ceiling height in the corridor outside
the MDF so the cables entering into the MDF do not have to pass through the lift-out ceiling
inside the MDF room.

i.  Entry to the space shall be through a minimum 36-inch by 80-inch clear door opening that swings
outward. Door shall be solid core or steel and shall not have any windows. The door shall securely
lock and access shall only be by City of San Antonio Information Technology Services
Department-approved personnel. The door shall open to an interior hallway or space it is not
recommended the door open to the exterior of the building.

j- The MDF door shall be equipped with a minimum of a City of San Antonio Information
Technology Services Department approved cipher lock. When an access control security system
is available, the entrance to the MDF shall be equipped with a card reader and electrified door
hardware.

k.  Fire suppression for the MDF shall be determined by the specific code requirements for the fire
protection scheme of the overall building. If a fire suppression system is designed, it shall be
designed to avoid running distribution over the MDF equipment cabinets, racks and equipment.

3. HVAC Requirements

a. The MDF shall be serviced by a dedicated unit that is part of the building’s main system and be
equipped with a Split DX system through the wall above the door which cools only when the
building HVAC is inadequate or not running. The unit shall maintain a constant 24/7 cooled
environment between 68° and 77° F with relative humidity of 40% - 55%.

b. Changes in temperature and humidity shall be kept to around 1 percent.

c.  The minimum HVAC load shall be designed to displace 12KW of power, or 3.5 Tons, and shall be
coordinated with the City of San Antonio Information Technology Services Department during the
design and designed to load if the known load is greater at the time of design.

d. Itis recommended the MDF maintain the stated temperature and humidity in the event of building
power outages or primary HVAC system failure.

e.  Air delivery shall be aligned in the front of the equipment rows and returns at the rear of the
equipment rows when possible.

f.  HVAC sensors and controls shall be located in the MDF at 5-ft AFF.
g. A hard-wired wall mounted thermostat shall be located inside the MDF Room.

h. HVAC systems shall be alarmed for power loss, high and low temperature, high and low
humidity, smoke detection, compression failures and water flooding.

i.  Asimplex data drop shall be installed within 12 inches of the unit so it can be incorporated into the
Building Automation System (BAS).

4. Lighting Requirements

a. Florescent light fixtures shall be at least 24 inches above the top of the highest cabinet, rack or
cable runway (approximately 84 inches), 36 inches is recommended.

b. Lighting shall be a minimum of 50-foot candles at 2 feet above the floor in the entire space.

c. The MDF shall be equipped with emergency lighting to keep the space lit during power outages.
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5.  Power Requirements
a. All electrical service outlets shall be labelled with the associated panel and circuit information.

b.  Power shall be in two categories: dedicated and convenience.

c. Dedicated

1) The MDF shall be equipped with a minimum of (2) dedicated 208 VAC 20 amp electrical
circuits terminated in separate J-boxes and (2) dedicated 120 VAC 20 Amp circuit mounted
above each equipment cabinet or rack.

a) The (2) 208 VAC J-boxes shall be mounted to a uni-strut above the equipment cabinets
or racks and shall be provided with a 7-foot “SO Type” cord with a female NEMA
L6-20R receptacle on the end.

b) The (2) 120 VAC J-box shall be mounted to a uni-strut above the equipment cabinets
or racks and shall be provided with a 7-foot “SO Type” cord with a female NEMA
5-20R receptacle on the end.

c) The originating electrical panel shall be properly sized for the loads calculated and shall
be located in the nearest Electrical Room.

2) Additional power circuits to be allocated to security, paging, AV,CATV, and service
provider equipment shall be considered and coordinated at the time of building design.

3) Power distribution to the cabinets shall be achieved by installing horizontal rack mounted
smart PDUSs.

d. Convenience

1) The MDF shall be equipped with 120 volt 20 Amp duplex NEMA 5-20R receptacles, with
maximum (3) receptacles on each circuit. The originating electrical panel shall be equipped
with a 20 Amp breaker per circuit.

2) A duplex receptacle shall be spaced at least 1 foot from an adjacent wall and every 6 feet
thereafter. A minimum of (1) duplex receptacle shall be placed in each wall and be flush
mounted to the finished wall surface at 18 inches above finished floor.

6. Equipment Cabinets / Racks and Cable Management Requirements

a. The MDF shall be equipped with a minimum (2) equipment cabinets or equipment racks.
Coordination with and approval by City of San Antonio Information Technology Services
Department during the design is required to determine with equipment cabinets or equipment racks
shall be utilized.

b. The MDF shall be equipped with cable runway encircling the room at 84-86 inches above the
finished floor, and crossing the room above the equipment cabinets or racks (1) time.

1) Cable runway shall not be secured to the top of the equipment cabinets.
2) A vertical section of cable runway shall be attached to the wall board to manage backbone
and service provider cables as they transition from the entrance conduits to the overhead
) ~ cable runway.
B. Intermediate Distribution Frame (IDF)

1. Description
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a. AnIDFisatelecommunications space that resides in each building that requires more than a single
telecommunications space from which to terminate horizontal workstation cables. There may be
multiple IDFs in each building as required to maintain horizontal cable distances of 295 feet for
the permanent link.

b.  An IDF houses the terminations and cross connections for the intra or inter-building cabling from
the MDF and the horizontal user workstation cabling in the area of the building that it serves.

c. Building workstation access network equipment will reside in the IDF.

d. The IDF may share space with other systems such as security panels and paging systems. Space
allocation for other systems shall be coordinated with the applicable disciplines.

e. Fire alarm panels and building control panels shall not be located inside the IDF. Space allocation
for these systems needs to occur outside of the IDF.

f.  The IDF shall not be used for storage, serve as a mechanical or electrical distribution space, nor
shall it have within its space main electrical feeds, electrical switch gear, transformers, water or
main sprinkler lines.

g. The layout of cabinets, equipment racks, wall fields, and cable management shall be as indicated
on the attached diagrams.

2. Architectural Requirements

a. The IDF shall be a minimum of 100 square feet with minimum clear lineal wall lengths of at least
10 feet by 10 feet.

b.  All walls shall go to deck. When walls are drywall they shall be double layered drywall on both
sides to help reduce the risk of unauthorized entry and enforce fire protection.

c. The floor finish shall be sealed bare concrete or VCT.
d. The IDF shall not contain windows.

e. IDFs shall be arranged in a stacked formation in multi-story buildings, and not be located next to
or below restrooms or other water-based facilities, or sources of EMI and mechanical vibration.

f.  All walls shall be covered with 4-feet x 8-feet x ¥-inch AC Grade Void Free Fire-Retardant
Plywood, aligned vertically starting at 12 inches above the finished floor. The plywood shall be
installed with the “A” grade side exposed and the “C” grade side against the building or structure.
The plywood shall be painted with two coats of fire-retardant paint and one stamp from each sheet
shall be masked during the painting and uncovered after the paint has dried so the fire rated plywood
stamps are visible for inspection.

g. The minimum ceiling height shall be 9-feet above finished floor with the following preferences of
finishes.

1) No ceiling is the preferred finish
2) Hard ceiling is acceptable if leaving open to structure is not possible.

3) The last alternative is a lift-out ceiling. If a lift-out ceiling tile is required, this shall be
coordinated and approved by the City of San Antonio Information Technology Services
Department during the design process. If this option is approved it is recommended the
ceiling height inside the MDF room be higher than the ceiling height in the corridor outside
the MDF so the cables entering into the MDF do not have to pass through the lift-out ceiling
inside the MDF room.
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h.  Entry to the space shall be through a minimum 36-inch by 80-inch clear door opening that swings
outward. Door shall be solid core or steel and shall not have any windows. The door shall securely
lock and access shall only be by City of San Antonio Information Technology Services
Department-approved personnel. The door shall open to an interior hallway or space it is not
recommended the door open to the exterior of the building.

i.  The IDF door shall be equipped with a minimum of a City of San Antonio Information Technology
Services Department approved cypher lock. When an access control security system is available,
the entrance to the IDF shall be equipped with a card reader and electrified door hardware.

j. Fire suppression for the IDF shall be determined by the specific code requirements for the fire
protection scheme of the overall building. If a fire suppression system is designed, it shall be
designed to avoid running distribution over the IDF equipment cabinets, racks and equipment.

3. HVAC Requirements
a. The IDF shall be serviced by a dedicated unit that is part of the building’s main system and be
equipped with Split DX system through the wall above the door which cools only when the
building HVAC is inadequate or not running. The unit shall maintain a constant 24/7 cooled
environment between 68° and 77° F with relative humidity of 40% - 55%.
b. Changes in temperature and humidity shall be kept to around 1 percent.

c. The minimum HVAC load shall be designed to displace 4KW of power, or 2 Ton, and shall be
coordinate with the City of San Antonio Information technology Services Department and
designed to load if the load is greater and known at the time of design.

d. It is recommended that the IDF maintain the stated temperature and humidity in the event of
building power outages or primary HVAC system failure.

e. Air delivery shall be aligned in the front of the equipment rows and returns at the rear of the
equipment rows.

f.  HVAC sensors and controls shall be located in the IDF at 5-ft AFF.
g. A hard-wired wall mounted thermostat shall be located inside the IDF Room.

h. HVAC systems shall be alarmed for power loss, high and low temperature, high and low
humidity, smoke detection, compression failures and water flooding.

i.  Asimplex data drop shall be installed within 12 inches of the unit so it can be incorporated into the
Building Automation System (BAS).

4. Lighting Requirements

a. Florescent light fixtures shall be at least 24 inches above the top of the highest cabinet, rack or
cable runway, 36 inches is recommended.

b.  Lighting shall be a minimum of 50 foot candles at 2 feet above the floor in the entire space.
c. The IDF shall be equipped with emergency lighting to keep the space lit during power outages.
5.  Power Requirements

a. All electrical service outlets shall be labelled with the associated panel and circuit information.
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b.  Power for the IDF shall be in two categories: dedicated and convenience.
c. Dedicated

1) The IDF shall be equipped with a minimum of (2) dedicated 208 VAC 20 amp electrical
circuits terminated in separate J-boxes and (1) dedicated 120 VAC 20 Amp circuit mounted
above each equipment cabinet or rack.

a) The (2) 208 VAC J-boxes shall be mounted to a uni-strut above the equipment cabinets
or racks and shall be provided with a 7-foot “SO Type” cord with a female NEMA
L6-20 R receptacle on the end.

b) The (2) 120 VAC J-box shall be mounted to a uni-strut above the equipment cabinets
or racks and shall be provided with a 7-foot “SO Type” cord with a female NEMA
5-20 R receptacle on the end.

c) The originating electrical panel shall be properly sized for the loads calculated and shall
be located in the nearest Electrical Room.

2) Additional power circuits to be allocated to security, paging, and service provider equipment
shall be considered and coordinated at the time of building design.

3) Power distribution to the cabinets shall be achieved by installing rack mounted PDUs.
d. Convenience

1) The IDF shall be equipped with 20 Amp duplex NEMA 5-20R receptacles, with maximum
(3) receptacles on each circuit. The originating electrical panel shall be equipped with a 20
Amp breaker per circuit.

2) A duplex receptacle shall be spaced at least 1 foot from an adjacent wall and every 6 feet
thereafter. A minimum of (1) duplex receptacle shall be placed in each wall and be flush
mounted to the finished wall surface at 18 inches above finished

6. Equipment Cabinets / Racks and Cable Management Requirements

a. The IDF shall be equipped with a minimum (2) equipment cabinets or equipment racks.
Coordination with and approval by City of San Antonio Information Technology Services
Department during the design is required to determine with equipment cabinets or equipment racks
shall be utilized.

b. The IDF shall be equipped with cable runway encircling the room at 84-86 inches above the
finished floor, and crossing the room above the equipment cabinets or racks (1) time.

1) Cable runway shall not attach to the top of the equipment cabinets.

2) A vertical section of cable runway shall be attached to the wall board to manage backbone
and service provider cables as they transition from the entrance conduits to the overhead
cable runway.

7.02 Entrance Pathways and Conduits
A. Design Principles

1. Pathways and conduits are described herein with regard to capacity, function, and basic design
principles and shall be designed by the MEP in accordance with NEC 70 and EIA/TIA-758-C,
Customer-Owned Outside Plant Telecommunications Cabling.
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2. Telecommunications Conduit Systems shall:
a. Be Schedule 80 when placed under ground.

b. Contain a minimum of (3) 3-inch 3-Cell Maxcell fabric innerduct inside each conduit.
Coordination with and approval by the City of San Antonio Information Services Technology
Department is required to determine the exact quantity and size of the Maxcell innerduct inside
each conduit.

c. Pull tape shall be provided integral with each cell of the Maxcell fabric innerduct.

d. A metallic tracer wire shall be provided for the purpose of locating duct route in case of route
disturbance. In a bank of conduits, tracer wire shall be provided in a least one of the conduits.

e. Contain no more than the equivalent of (2) 90 degree bends between pull boxes.
f.  Maintain a minimum bend radius of 10 times the diameter of the conduit.
g. Not exceed 40 percent fill ratio.

h. Be placed at a minimum depth of 36-inches from the top of the conduit to the finished grade with
3-inches of compacted sand above and below the buried conduit and an orange metallic tracer
warning tape stenciled “TELECOMMUNICATIONS” 12-inches below grade throughout the
entire pathway.

i.  Be interrupted by an adequately sized manhole or pull box at least every 600 feet for sections
containing up to (1) 90 degree of bend, and at least every 350 feet for sections with the equivalent
of (2) 90 degree bends.

1) Manholes and pull boxes shall be of adequate depth for conduits to enter from the side of
the pull box and not be required to sweep up into the bottom of box.

2) Manholes shall have a minimum size of 12 feet long 6 feet wide and 7 feet high.
3) Pull boxes shall be a minimum 30 inches wide, 48 inches long and 30 inches tall.

4) All accessories such as racking, grounding and bonding, ladders and ancillary equipment
shall be provided

5) All covers shall be stencilled with “COSA COMMUNICATIONS”.

6) Manholes and pull boxes shall be designed to ensure proper construction types and load
ratings (i.e., traffic bearing) are observed and utilized based on the location of the pull boxes.

j. Stub up into the MDF and/or IDF at 4-inches above the finished floor, no more than 2-inches from
the finished wall and installed parallel to the finished wall.

k. Contain a marked detectable pulling tape with 1800 Ibs tension strength, be fitted with bushings,
and sealed appropriately at both ends.

B. City of San Antonio - Right of Way Conduits

a.  Minimum of (3) 4-inch conduits shall route between hand-holes located in the City of San
Antonio Rights of Way.

b.  All covers of any manholes or hand holes that are related to City of San Antonio infrastructure
shall be stencilled with “COSA COMMUNICATIONS”. This applies to any infrastructure
placed to serve City of San Antonio properties.
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c. Manholes and pull boxes shall be utilized as required for an ANSI, TIA and BICSI compliant
conduit distribution system. The conduit, pull boxes/manholes sizing and construction shall be
coordinated with the City of San Antonio Information Technology Service Department and the
applicable service provider on a project by project basis.

C. Facility Service Provider Conduits

1. Minimum of (4) 4-inch conduits shall route underground from the MDF to the edge of the property
Right of Way and terminate as required by the service provider(s). Additional conduits shall be added
as required.

2. Manholes and pull boxes shall be utilized as required for an ANSI, TIA and BICSI compliant conduit
distribution system. The conduit, pull boxes/manholes sizing and construction shall be coordinated
with the City of San Antonio Information Technology Service Department and the applicable service
provider on a project by project basis.

3. Where the service provider termination location is unidentified at the time of design, the conduits shall
route from the MDF to an adequately-sized pull box or manhole at least 30 feet from the building edge.

Cl. Campus Serving Conduits

1. Minimum of (2) 4-inch conduits shall route underground from the MDF to the IDF on the first floor
of each additional building on the campus. Additional conduits shall be added as required if fill
capacity exceeds 40 percent.

2. Manholes and pull boxes shall be utilized as required for an ANSI, TIA and BICSI compliant conduit
distribution system. The conduit, pull boxes/manholes sizing and construction shall be coordinated
with the City of San Antonio Information Technology Service Department and the applicable service
provider on a project by project basis.

3. Where only the first building of a campus is being designed, (2) 4-inch conduits for each additional
future building shall route from the MDF to an adequately sized manhole or pull box at least 30 feet
from the building edge.

CIl. Building Entrance for Large Campus

1. For large campuses, the MEP and Structural Engineer shall consider a conduit entrance vault as part
of the MDF sub floor.

7.03 Cable Management In Telecommunications Spaces
A. Equipment Cabinets / Equipment Racks

1. Coordination with and approval by City of San Antonio Information Technology Services Department
during the design is required to determine with equipment cabinets or equipment racks shall be utilized.

2. Cabinets and racks shall be black aluminium Standard Equipment Cabinets and Racks with EIA 19-
inch rails, 84-inch (45 RMU) overall height and rack mount unit markings engraved on the rails.

3.  All cabinets and racks shall be equipped with horizontal and vertical cable management as indicated
in Exhibit 1.

4. Racks shall be bolted to the concrete floor and to the overhead cable runway utilizing manufacturer
recommended hardware and methods.

B. Overhead Cable Management
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1. Overhead Cable Management shall be a Universal Cable Runway made of 3/8” x 1-1/2” x .065” wall
rectangular steel tubing with cross members welded at 12-inch intervals.

a. MDFs shall be provided with a minimum of 18-inch wide Universal Cable Runway.
b. IDFs shall be provided with a minimum of 12-inch wide Universal Cable Runway.

c. Universal Cable Runway shall encircle the MDF or IDF room at 84-86 inches above the finished
floor, and crossing the room above the equipment cabinets or racks (1) time.

d. The appropriate Radius Drop shall be installed over the racks or cabinets to provide the proper
support for the cabling leaving the Runway and entering the rack/cabinet.

e. Universal Cable Runway shall be installed utilizing appropriate hardware to support, join, or attach
sections to structures, and shall be supported at a minimum of 5 foot intervals.

f. A vertical section of cable runway shall be attached to the wall board to manage backbone and
service provider cables as they transition from the entrance conduits to the overhead cable runway.

g. Universal Cable Runway shall not attach to the full sized equipment cabinets.
7.04 Cable Support in Pathways
A. Main Cable Pathway

1. Main cable pathway shall be wire-basket cable tray with the cables exiting the cable tray supported
utilizing j-hooks installed a minimum of every 4-5 feet on center. J-hooks shall be installed utilizing
appropriate hardware to support, join and attach j-hooks to structures.

2. Cable tray and J-hook sizing and quantity shall be scaled to the application not to exceed 40 percent
fill ratio.

3. Aseparate j-hook shall be provided for each media type:
a. Backbone Fiber
b. Backbone Copper
c. Horizontal Data
d. Horizontal Wireless
e. Horizontal Audio/Visual
f.  Horizontal Security
B. Sleeves and Penetrations

1. Sleeves and penetrations are described herein with regard to capacity, function, and basic design
principles and shall be designed in accordance with NEC 70 and EIA/TIA-569-E, Commercial
Building Standard for Telecommunications Pathways and Spaces.

2. All sleeves shall be equipped with nylon bushings.

3. All sleeves and penetrations shall be properly fire-stopped to meet local code and to return the wall,
floor or structure, back to its original rating.

4. Scale the quantity of sleeves to maintain a 40 percent fill ratio in each sleeve.
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5.  Above MDF and IDFs install minimum of (4) 4-inch EMT sleeves through the partition wall between
the MDF and/or IDF overhead space and the main cabling pathway.

6. Between directly aligned vertically stacked MDF and IDFs install minimum of (3) 4” EMT sleeves
through the floor of the upper IDF.

7. Between skewed MDF and IDFs on adjacent floors, install minimum of (3) 4” EMT sleeves through
the floor of the upper IDF into the accessible ceiling space below and utilize main cabling pathway to
route cabling into the IDF or MDF on the lower floor.

C. Workstation Rough-ins and local power (Typ.)

1. At each flush wall-mounted workstation location, install a 4 11/16 inch by 4 11/16 inch by 2-1/8 inch
double-gang back box with double-gang mud ring at 18 inches above the finished floor and at
appropriate height for wall mounted phones and above-counter and millwork locations.

a. Install a minimum of (1) 1-inch conduit from the double-gang box to above accessible ceiling in
the room where double-gang box is located. If ceiling is not accessible, install conduit to nearest
accessible ceiling.

b.  Conduit shall not exceed the 40 percent fill ratio.
c. Terminate the conduit above accessible ceiling and install nylon bushing and pull string.

1) Conduit shall be installed in accordance with EIA/TIA-569-E, contain no more than the
equivalent of (2) 90 degree bends and /or 98.4 feet between pull boxes, and maintain a bend
radius of 6 times the diameter of the conduit.

2. At locations where the workstation outlets cannot be installed flush in the wall, a Panduit Surface
Mounted Raceway that is appropriately sized and designed to meet the specific requirements shall be
provided.

a.  When power is provided in the surface mounted raceway a dual-channel surface mounted raceway
shall be provided to separate the power from the structured cabling.

b.  The use of surface mounted raceway shall only be considered when no option is available to install
the workstation outlets flush in the wall and shall be approved by the City of San Antonio
Information Technology Service Department during the design or prior to installation.

3. At floor-mounted workstation locations, install a floor box or poke-thru specifically designed for the
application and environment adequately sized to accommodate the quantity of installed horizontal data
cables.

a. Install a minimum of a (1) 1 1/4-inch conduit for every (6) cables from the floor box to above
accessible ceiling.

b.  Conduit shall not exceed the 40 percent fill ratio.

4. For modular furniture workstations, a rough-in pathway shall be considered and designed according
to the furniture type, quantity of cables, and location as required for each furniture system.

a. The use of power poles shall be considered only on a case-by-case basis.
5.  For ceiling-mounted outlets above accessible ceiling such as Wireless Access Points or IP Cameras,

no rough-in is required. The data cable will terminate into a surface-mount box secured to the structure
above the accessible ceiling.
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6. The electrical engineer shall design at a minimum (1) quad NEMA 5-15R receptacle within 12” of
each workstation outlet location.

Backbone Cabling
Service Provider Demarcation point
1. The service provider demarcation point shall be located inside the MDF when feasible.

a. For all new construction, the service provider demarcation point shall be located inside the MDF.
The service provider demarcation point location and requirements shall be coordinated with City
of San Antonio Information Technology Services Department.

b.  Forrenovation projects where the service provider demarcation point is not currently located inside
the MDF but is required to be relocated because of the renovation, the service provider demarcation
point shall be relocated to the MDF. The service provider demarcation point location and
requirements shall be coordinated with City of San Antonio Information Technology Services
Department.

c. Forrenovation projects where the service provider demarcation point is not currently located inside
the MDF and is not required to be relocated because of the renovation, the service provider
demarcation point shall be extended to the MDF via copper and/or fiber as required. The service
provider demarcation point location and requirements shall be coordinated with City of San
Antonio Information Technology Services Department.

Inter-building Backbone Cabling (Campus)
1. Permanent Structures
a. Copper

1) Inter-building Backbone Copper Cabling shall be Category 5E 25-pair 24 AWG flooded
UTP home run from the MDF to primary IDF in each of the buildings on the campus.
Provide a foot service loop at both ends of each cable stored on the wall above or below the
cable runway. Provide a 20-foot service loop in each manhole or pull box. Cables shall be
secured with Hook-and-loop tie-wraps in the MDF or IDF.

2) Inter-building Backbone Copper Cabling shall terminate on UL-listed Category 5E 25-pair
110 IDC in/out lightning protection panels equipped with UL-listed Category 5E 5-pin solid
state quick-acting protector modules. The secondary side of the panel shall be connected
to a Category 5E 24-Port RJ-45 rack mounted patch panel.

b. Fiber

1) Inter-building Backbone Fiber Optic Cabling shall be armored indoor/outdoor 48-Strand
single mode home run from the MDF to the primary IDF in each of the buildings on the
campus and dressed with fan-out kits as required. Provide a 10-foot service loop at both ends
of each cable stored on the wall above or below the cable runway. Provide a 20-foot service
loop in each manhole or pull box. Cables shall be secured with Hook-and-loop tie-wraps in
the MDF or IDF.

2) All fiber optic terminations shall be fusion spliced to factory provided “pig-tail” LC
terminated cables.
Intra-building Backbone Cabling

1. Copper
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a.

Intra-building Backbone Copper Cabling shall be Category 5E 25-pair plenum rated 24 AWG
UTP home run from the MDF to each of the IDFs in the building. Provide a 10-foot service loop at
both ends of each cable stored on the wall above or below the cable runway. Cables shall be
secured with Hook-and-loop tie-wraps in the MDF or IDF.

b. Intra-building Backbone Copper Cabling shall terminate on a Category 5E 24-Port RJ-45

rack mounted patch panel.
2.  Fiber

a. Intra-building Backbone Fiber Optic Cabling shall be armored plenum rated 48-Strand single
mode from the MDF to each of the IDFs in the building. Provide a 10-foot service loop at both
ends of each cable stored on the wall above or below the cable runway. Cables shall be secured
with Hook-and-loop tie-wraps in the MDF or IDF and in the cable runway.

b. All fiber optic terminations shall be fusion spliced to factory provided “pig-tail” LC terminated
cables with color coded pig-tails.

7.06 Horizontal Cabling

A. Workstation Cable

1.

6.

Horizontal Data Cabling shall be Category 6 UTP, minimum factory sweep tested to 350 MHz, plenum
rated, installed from the patch panel in the MDF or IDF to the workstation location not to exceed 295
feet for the permanent link. Provide a 10’ service loop in the MDF or IDF, and 1-foot of slack at the
conduit stub-up above the outlet. Cable bundles shall be secured with Hook-and-loop tie-wraps.

At the workstation, each Category 6 cable shall be terminated in a Category 6 modular jack insert and
snapped into a single or double-gang, faceplate. Jack colors are designated in Exhibit 1. Faceplates
shall be equipped with designation windows for labelling and blank inserts in unused ports and shall
be of equal color to the electrical faceplates.

Wall phone workstations shall be equipped with a studded wall phone faceplate capable of accepting
a modular jack insert.

All faceplate colors shall be coordinated with the Architect or owner at the time of installation.

In the MDF or IDF, each Category 6 cable shall be terminated on the back of Category 6 rack mounted
patch panels which are mounted in the equipment cabinets.

Category 6 cable shall be terminated with the ANSI T568B sequence.

B. Workstation Configurations

1.

a.

Office Workstation

Install (2) white Category 6 cables for data into a 6-port double-gang flush faceplate. The white
cables shall be terminated with ivory category 6 modular jacks and placed in the first and second
position in the faceplate.

1) Furnish a minimum of (1) 2-port workstation on each of (2) walls in each office of
approximately 100 sg. ft. Offices that are smaller or larger shall be designed with
consideration given to the size of the office and number of personnel planned for the office.

2) Modular furniture clusters shall be designed to accommodate the user requirements at the
time of construction.

Ceiling-Mounted Projector Outlet
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a. Install (1) white Category 6 cable with 20-foot slack loop at each ceiling mounted projector
location, terminated with a purple category 6 modular jack placed in a surface mounted box and
secured to the building structure when mounted above the accessible ceiling.

1) When a Ceiling Mounted Projector outlet is installed above the accessible ceiling, a purple
adhesive dot shall be attached to the ceiling grid directly below the outlet location for future
identification of the outlet location.

2) When an accessible ceiling is not available, the designer shall coordinate with the
audio/visual consultant to termination requirements.

3) The designer shall coordinate with the audio/visual consultant to determine quantities and
locations of projectors.

3. Audio/Visual Control System (Control Panel)

a. Install (1) white Category 6 cable at each control panel location, terminated with a purple
category 6 modular jack placed in a surface mounted box and secured to the building
structure when mounted above the accessible ceiling.

1) When an Audio/Visual Control System Panel outlet is installed above the accessible ceiling,
a purple adhesive dot shall be attached to the ceiling grid directly below the outlet location
for future identification of the outlet location.

2) When an accessible ceiling is not available, the designer shall coordinate with the
audio/visual consultant to termination requirements.

3) The designer shall coordinate with the audio/visual consultant to determine quantities and
locations of projectors.

4. Wireless Access Point Outlet

a. Install (1) white Category 6 cable with 20-foot slack loop at each wireless access point location,
terminated with a white Category 6 Panduit TX6A above the accessible ceiling.

1) When a Wireless Access Point outlet is installed above the accessible ceiling, a white
adhesive dot shall be attached to the ceiling grid directly below the outlet location for future
identification of the outlet location.

2) When an accessible ceiling is not available, the outlet for the wireless access point shall be
terminated in a 2-port single gang flush mounted faceplate located 6-inches below ceiling not
to exceed 12-feet above finished floor.

3) The designer shall coordinate with the City of San Antonio Information Technology Services
Department to determine quantities and locations of wireless access points.

5. IP Camera Outlet

a. Install (1) white Category 6 cable with 20-foot slack loop at each IP camera location, terminated
on red category 6 Panduit TX6A placed mounted above the ceiling.

1) When an IP Camera workstation is installed above the accessible ceiling, a red adhesive dot
shall be attached to the ceiling grid directly below the outlet location for future identification
of the outlet location.
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2) When an accessible ceiling is not available, the outlet for the IP camera shall be terminated
in a 2-port single gang flush mounted faceplate located 6-inches below the ceiling not to
exceed 12-feet above finished floor.

3) The designer shall coordinate with the City of San Antonio Information technology Services
Department to determine quantities and locations of IP Cameras.

Patch Cables
1. MDF
a. Fiber Patch Cables — Duplex

1) In the MDF furnish to the City of San Antonio Information technology Services Department
at the time of substantial completion (1) fiber optic patch cable plus 25 percent spare for each
terminated strand.

2) Coordinate with City of San Antonio Information technology Services Department for patch
cable types, connectors, lengths and colors.

b.  Copper Patch Cables

1) In the MDF, furnish to the City of San Antonio Information Technology Services Department
at the time of final substantial completion (1) 28 AWG Category 6 modular non-booted
patch cable plus 25 percent spare for each terminated cable.

2) Coordinate with City of San Antonio Information Technology Services Department for
lengths of patch cables.

a) Category 6 patch cables for each end user workstation outlet terminated shall be black.
b) Category 6 patch cable for each audio/visual outlet terminated shall be black.
c) Category 6 patch cable for each wireless access outlet terminated shall be black.
d) Category 6 patch cable for each IP camera outlet terminated shall be black.
2. IDF
a. Fiber Patch Cables — Duplex

1) In each IDF furnish to the City of San Antonio Information Technology Services Department
owner at the time of substantial completion (1) fiber optic patch cable plus 25 percent for
each terminated strand.

2) Coordinate with City of San Antonio Information technology Services Department for patch
cable types, connectors, lengths and colors.

b.  Copper Patch Cables

1) In each IDF, furnish to the owner at the time of substantial completion (1) 28 AWG Category 6
modular non-booted patch cable plus 25 percent for each terminated cable.

2) Coordinate with City of San Antonio Information Technology Services Department for
lengths of patch cables.

a) Category 6 patch cables for each end user workstation outlet terminated shall be black.
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b) Category 6 patch cables for the active equipment side of each end user workstation
outlet terminated shall be black.

c) Category 6 patch cable for each audio/visual outlet terminated shall be black.
d) Category 6 patch cable for each wireless access outlet terminated shall be black.
e) Category 6 patch cable for each IP camera outlet terminated shall be black.
7.07 Grounding
A. Grounding shall be designed and installed in accordance with ANSI-J-STD-607-B.

1. Install (1) Telecommunications Main Grounding Busbar (TMGB) in the MDF and (1)
Telecommunications Grounding Busbar (TGB) in each IDF.

a. The TMGB and TGB shall be labelled.

2. Install a Telecommunications Bonding Backbone (TBB), #3/0 AWG stranded green insulated copper
conductor in a star topology between the TMGB and each TGB in each building. When IDFs are
stacked a single TBB can be daisy-chained between TGBs back to the TMGB.

3. Install an Equipment Bonding Conductor (EBC), #6 AWG green insulated conductor from the TMGB
or TGB as applicable to each cable runway system, equipment rack, cabinet, lightning protector, or
multi-pair cable with a metallic element.

a. Install a #3/0 AWG stranded green insulated copper conductor from the TMGB to the main
building electrical service ground in each building.

b. Ina metal frame (structural steel) building, where the steel framework is readily accessible within
or external to the room; each TGB and TMGB shall be bonded to the vertical steel metal frame
using a minimum #6 AWG conductor. The connection to building steel does not eliminate the
requirement for the TBB or BC to the service ground.

4. Install a Grounding Equalizer Conductor, #3/0 AWG stranded green insulted copper conductor to
interconnect multiple TBBs on the top floor and every 3rd floor when required by ANSI J-STD-607-
B.

5. When exceeding 13 feet the conductors shall be sized at 2 kemil per linear foot of conductor length up
to a maximum of 3/0 AWG.

7.08 Labeling

1. Coordination with and approval by the City of San Antonio Information Technology Services
Department is required on the specific site labeling schema.

2. All labels shall be typed (not handwritten)

3. Verify room numbers and confirm the final room numbering scheme prior to generating labels.

4. Horizontal Cables shall be labelled within 12 inches from the termination point inside the MDF/IDF.
5. Horizontal Cables shall be labelled within 6 inches from the termination point at the workstation end.
6. Backbone Fiber and Copper Cables shall be labelled within 12 inches of the visible end of the jacket.
7.  Fiber Innerduct shall be labelled within 12 inches of the point of entry of the fiber optic enclosure.

8.  Cables shall be labelled identically at both ends.
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9. MDFs and IDFs Room shall be labeled (signage) with the permanent room designations that match
the final building signage for cable labelling.

10. Equipment cabinets or racks in each MDF or IDF shall be labeled in sequential numeric order. Labels
shall be centered on the top front of the equipment rack.

11. Fiber optic backbone cable labels shall contain the cable origin room number, the cable destination
room number, fiber strand numbers, and type (i.e. MDFA150-IDFC126-48SM001-048).

12. Fiber optic enclosures shall be labeled alpha-numeric starting with the 1st fiber optic enclosure in the
top of the 1st equipment rack. A label for each terminated strand shall be securely placed inside each
fiber optic enclosure.

13. Fiber optic couplers panels in fiber enclosures shall be labeled at each end by strand denoting MDF
and/or IDF the cable comes from, and strand number to and from respectively (i.e.
IDFC126-48SM001-048).

14. Copper backbone cables labels shall contain the cable origin room number, the cable destination room
number, and cable pairs (i.e. MDFA150-IDFC126/001-025).

15. Horizontal cables shall be labeled identically at each end with the destination end and origin room
number, patch panel number, and port number. (i.e. IDFC126-C115-B5).

16. Patch panels in each closet shall be uniquely alphabetically labeled sequentially starting with the first
Patch Panel in the top of the first equipment rack (i.e. A, B, C, D, E, etc.). Each MDF or IDF starts
with A and shall not repeat a letter.

17. 110-type blocks shall contain the origin room number, destination room number, and pair numbers,
under each pair termination. (l.e. MDFA150-IDFC126-PR 1-50). 110-type block labels shall be
printed on product-specific label strips and placed into label holders.

18. Workstation Face-plates shall be labeled denoting origin MDF/IDF Room Number, patch panel, and
port number (i.e. IDFC126-B5).

7.09 Testing

A. All test results shall be submitted to the owner along with all other final documentation. Test results shall be
submitted in both PDF format and the Native Tester format along with the software needed to read the Native
Tester Format.

B. Terminated fiber optic strands shall be tested bi-directionally end to end be and certified in accordance with
applicable industry standards and manufacturer certifications requirements with an OTDR field and Light
Meter tester that is within their calibration period.

C. Terminated backbone copper cable links shall be tested in accordance with applicable industry standards and
manufacturer certification requirements for attenuation, continuity, and pin-mapping with approved field
tester(s) that are within their calibration period.

D. Terminated Category 6 and 6A UTP cable links shall be tested in accordance with applicable industry
standards and manufacturer certification requirements for Category 6 and 6A compliance with approved field
tester(s) that are within their calibration period.

7.10 As-Built Documentation

A. Produce drawings depicting the condition of the Structured Cabling System as installed produced in Visior and
provided in hardcopy, electronically in .DWG and .PDF format. Include the exact dimensions and locations
of MDF and IDF layouts, wall elevations, equipment cabinet elevations, cable.
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runways, cable tray, sleeves, backbone and horizontal cable pathways, workstation locations, and numbering
and labelling scheme.

A half-size hard copy of the as-built drawings for the applicable region served by the MDF and/or IDFs shall
be provided in MDF and each IDF for reference.

Produce cable records for the Structured Cabling System as installed to include a list of all horizontal and
backbone cables produced in an Excel format and provided in hardcopy and electronic format indicating cable
number, unique cable label, cable type, origin and destination, length, termination method, and pass/fail result.

Produce (3) hard copies of all test results for each cable, to include technician’s name and date stamp, a list of
tested cables, and the individual results for each cable tested. Test results shall be furnished by E-mail to
the approaite CoSA enginer or asigned General Contractor.

PART 8 - SUMMARY OF STANDARDS
Summary

All aspects of this City of San Antonio Structured Cabling Infrastructure Standards shall be applied to
the design process for new, leased and renovated facilities.

A Division 27 specification and T-Series drawings for the Structured cabling System shall be commissioned
and issued by the Architect during the design phases for each facility or project. Drawings and specifications
shall be sealed with a current RCDD stamp.



Information Technology
Services Department Structured Cabling Infrastructure Guideline

PART 9 - EXHIBITS

EXHIBIT 1 - ACCEPTABLE MANUFACTURERS / PRODUCTS

A. The following list or manufacturers / products are provided for reference only and are not all inclusive. All
manufacturers / products shall be verified by the designer for each project and confirmed with The City of San
Antonio Information Technology Services Department prior to issuing any construction documents.

B. Where specific manufacturers / products are mentioned, an equivalent will be considered following an official
submission of product literature and written acceptance by the City of San Antonio Information Technology
Services Department.

C. Fiber Optic Backbone Cable
1. Indoor
a.  9/125um Single-Mode Plenum Rated Armored
1) Commscope
2) General Express LT
3) Systimax
2. Outdoor Underground
a.  9/125um Indoor/Outdoor Single-Mode Armored
1) Commscope
2) General Express LT
3) Systimax
3. Outdoor Aerial
a.  9/125um Indoor/Outdoor Single-Mode Armored
1) Commscope
2) General Experess LT
3) Systimax
4. Fiber Optic Fabric Innerduct and Conduit
a. Indoor Plenum Rated

1) MaxCell
2) Interduct Plenum
D. PVC Schedule 80

Outdoor

1. MaxCell
2. DURA-LINE Futureduct

3.  PVC Schedule 80
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D. Copper Backbone Cable
1. Indoor

a. Category 5E 24 AWG Unshielded Twisted Pair (UTP) Plenum (White Sheath)

1) General

2) Mohawk
3) Superior
4) Systimax

2. Outdoor Underground

a. Category 5E 24 AWG Unshielded Twisted Pair (UTP) Flooded (PE-89)

1) General

2) Mohawk
3) Superior
4) Systimax

3.  Outdoor Aerial

a. 24 AWG Unshielded Twisted Pair (UTP) Self-Supported

1) General

2) Mohawk

3) Superior

4) Systimax
Dl. Horizontal Cable

1. Category 6 and CAT 6A UTP Plenum (Minimum 350 MHz)
a.  Network Access (Yellow Sheath)
1) General
2) Panduit
b.  Wireless Access Points (White Sheath)
1) General
2) Panduit

c. AV Access (Purple Sheath)
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1) General
2) Panduit
d. IP Security (Red Sheath)
1) General
2) Panduit
F. Fiber Optic Cable Termination
1. Fiber Enclosure
a. Panduit Opticom Rack Mount Fiber Enclosure
2. 9um Single-Mode Fiber Coupler Panel
a. 9um Panduit Opticom LC Fiber Adapter Panel
3.  Fiber Blank Panel
a. Panduit Opticom Blank Fiber Adapter Panel
4. 9um Single-Mode LC Pigtails
a. Panduit Opti-Core OS1/0S2 Single-Mode Fiber Optic Pigtails (LC to Pigtail)
5. Loose Tube Fiber Fan-Out Kit
a. Panduit Part
G. Copper Cable Termination
1. Building Entrance Terminals
a. Primary Copper Protectors
1) Circa 50-Pair 110 Style Lightning Protection Block
2) Solid State Digital Series Surge Protection Modules
2. Backbone Cable Termination Panels
a. Rack Mounted Voice Patch Panels

1) Panduit VVoice Patch Panel —

3. Category 6 or CAT 6A Horizontal Rack Mounted Patch Panels
a. Category 6 48-Port Patch Panels — Panduit Mini-Com Flush Mount Modular Patch Panels
4. Category 6 Modular Jacks

a. Network Access
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1) Equipment Room/Telecommunications Room End (Black)
a) Panduit Mini-com TX6 Plus UTP Jack Modules
2) Field End (Ivory)
a) Panduit Mini-Com TX6 Plus UTP Jack Modules
b.  Wireless Access Points
1) Equipment Room/Telecommunications Room End (White)
a) Panduit Mini-Com TX6 Plus UTP Jack Modules
2) Field End (White)
a) Panduit Mini-Com TX6A Plus UTP Jack Modules. WiFi specific jack.
c. AV Access (Violet)
1) Equipment Room/Telecommunications Room End (Violet)
a) Panduit Mini-Com TX6 Plus UTP Jack Modules # CJ688TGVL
2) Field End (Violet)
a) Panduit Mini-Com TX6 Plus UTP Jack Modules # CJ688TGVL
d. IP Security
1) Equipment Room/Telecommunications Room End (Red)
a) Panduit Mini-Com TX6A Plus UTP, Wifi and Cam specific jack
2) Field End (Red)
a) Panduit Mini-Com TX6 Plus UTP Jack Modules
5. Telecommunications Faceplates with Designation Window
a. 2-Port Single Gang Flush (Stainless Steel)
1) Panduit Mini-Com Stainless Steel Faceplates with Labels
b. 4-Port Single Gang Flush (Stainless Steel)
1) Panduit Mini-Com Stainless Steel Faceplates with Labels
C. 4-Port Double Gang Flush (Stainless Steel)
1) Panduit Mini-Com Stainless Steel Faceplates with Labels
6. Wall Phone Faceplate (Stainless Steel)
a. Panduit Phone Wall Plate Module
7.  2-Port Surface Mount Box (White)

a. Panduit Mini-Com Surface Mount Box
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8.  Blank Insert (White)

a. Panduit Mini-Com Blank Module
H. Equipment Racks, Cabinets, Wire Management, and Accessories

1. Two-Post Rack - 19” x 84” Open Frame (Black)

2. Four-Post Open Frame Rack — 23.3” x 84” x 30.2” (Black)

3. Equipment Cabinet (Black)
a. Chatsworth F-Series TeraFrame Gen 3 Cabinet 45U
b.  Chatsworth CUBE-iT Wall-Mounted Cabinet 48” H X 24” W X 30” D Black
c.  Chatsworth Thin-Line Il Wall-Mounted Cabinet 36” H X 26” W X 12” D 6U

d. Chatsworth F-Series TeraFrame Gen 3 (Data Centers) consult with project engineer

4. Vertical Wire Managers (Black)
a. Patch Runner Double Sided Vertical Cable Management System Panduit
b.  Patch Runner Vertical Cable Management Door Panduit
c. Chatsworth F-Series TeraFrame Gen 3 Finger Cable Manager
5. Horizontal Wire Managers (Black)
a. Net Manager Double Sided High Capacity Horizontal Cable Mangers Panduit
l. Cable Runway (Ladder Type)
1. 12" Universal Cable Runway
a. Chatsworth
2. 127 Cable Runway Radius Drop, Cross Member
a. Chatsworth
3. 127 Cable Runway Radius Drop, Stringer
a. Chatsworth
4. 18” Universal Cable Runway
a. Chatsworth
5. 18" Cable Runway Radius Drop, Cross Member
a. Chatsworth

6. 18” Cable Runway Radius Drop, Stringer
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a. Chatsworth
7. Cable Runway Butt-Splice Kit
a. Chatsworth
8.  Cable Runway Junction-Splice Kit
a. Chatsworth
9. Cable Runway Butt-Swivel Splice Kit

a. Chatsworth

10. Rack-to-Runway Mounting Kit
a. Chatsworth

11. Cable Runway Elevation Kit for Racks
a. Chatsworth

12.  Cable Runway Elevation Kit for Cabinets
a. Chatsworth

13. 12”7 Triangular Support Bracket, Aluminium
a. Chatsworth

14. 12" Wall Angle Support Kit, Cable Runway
a. Chatsworth

15. 18" Triangular Support Bracket, Aluminium
a. Chatsworth

16. 18" Wall Angle Support Kit, Cable Runway
a. Chatsworth

17. 90 Degree Runway-Splice Kit
a. Chatsworth

18. 45 Degree Runway-Splice Kit
a. Chatsworth

19.  Foot Kit, Cable Runway
a. Chatsworth

20. Vertical Wall Brackets (pair)

a. Chatsworth
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21. Threaded Ceiling Kit, Cable Runway

a. Chatsworth
22. Threaded Rod Cover
a. Chatsworth

23. Protective End Caps for Cable
Runway

a. Chatsworth
24. End Closing Kit, Cable Runway

a. Chatsworth

J. Pathway Cable Support
1. Panduit J-Mod Cable Support System
2. Erico— CADDY CAT LINKS J-Hook Series
3. Panduit Plenum Rated Hook & Loop (Black)
K. Grounding and Bonding
1. Grounding Bus Bar, 20”

a. Chatsworth

N

Grounding Bus Bar, 12”
a. Chatsworth
3. Cable Runway Ground Strap Kit
a. Chatsworth
4. One Mounting Hole Ground Terminal Block
a. Chatsworth
5. Horizontal Rack Ground Bar for Wall Mount Cabinet
a. Chatsworth
6. #6 AWG Solid Green Insulation Ground Wire
a.  Superior Essex
7.  #3/0 Stranded Green Insulation Ground Wire
8. Cable Sheath Bonding Clamp
L. Labeling

1. Permanent Labels for Fiber Optic Cables
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a. Brady
b. Panduit Self Laminating Labels
2. Permanent Labels for Innerduct
a. Panduit Dome-Top Ty Marker
3. Permanent Labels for Copper Cables
a. Panduit Self-Laminating Labels
4. Permanent Labels for Backbone Fiber Optic Cables
a. Panduit Dome-Top Ty Marker
5. Permanent Labels for Patch Panels
a. Panduit Component Label
6.  Permanent Labels for Faceplates
a. Panduit Component Label
M. Fire Stop
1. STI Spec Seal
2. 3M Products
M. Plywood

1. 8 Hx4” W x %" Sheets of BC grade fire-rated plywood

Mil. Fire-Retardant Paint (White)
MIIL. Fiber Patch Cables

1. Panduit

2.  Corning

3. Consult with ITSD project engineer
MIV. Copper Patch Cables

1. Panduit
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EXHIBIT 2 - TYPICAL DETAILS
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