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School District of Osceola County

PART 1 GENERAL:

Section 27 00 00
COMMUNICATIONS SYSTEMS

1.1 INTRODUCTION:

A.

This document specifies School District of Osceola County (SDOC) requirements for a strategic direction for
the physical connection of communications devices within SDOC facilities. A properly designed and
constructed Structured Cabling System (SCS) will be adaptable to change over the life of SDOC facilities.

The Contractor will meet certain qualifications listed under Section 1.8 - QUALIFICATIONS. The Contractor will
be responsible for the execution of all work to install a complete, warranted, Structured Cabling System.
Execution of work includes delivery, storage, preparation, installation, field-testing, and project completion
tasks.

The Contractor will comply with all current applicable codes, standards and regulations for all the work
performed.

The Structured Cabling System (SCS) will meet or exceed the performance requirements expressed in these
documents. Contractors will be responsible for testing 100% of the cable runs and submitting the results to
the manufacturer for a twenty-five (25) year applications warranty.

The design and construction of the telecommunications system will:

1. Provide telecommunications structure based on recognized standards to support efficient, long- lasting,
and cost-effective operations.
Reduce the amount of time required to install new Networks or to reconfigure existing local area Networks.

3. Provide the flexibility to operate multiple high bandwidth technologies on a single structured cabling
system.

4. Eliminate the cost of installing non-standard, proprietary, and vendor-specific cabling by providing
standards-based cabling systems that will support a wide variety of equipment.

5. Allow for the growth of anticipated high speed, high bandwidth Networks that may be required by future

specialized applications.

1.2 RELATED DOCUMENTS:

A

Division 27 Sections that apply to this Section are:

1. Section 27 05 26 Grounding & Bonding for Communications Systems
2. Section 27 05 28 Pathways for Communications Systems
3. Section 27 05 36 Cable Trays for Communications Systems
4. Section27 11 10 Telecommunications Spaces, Equipment and Fittings
5. Section 27 13 13 Communications Copper Backbone Cabling
6. Section 27 13 23 Communications Optical Fiber Backbone Cabling
7. Section 27 1513 Communications Horizontal Copper Cabling
8. Section 27 1543 Communications Faceplates and Modules
9. Section 27 16 19 Communications Patch Cords and Station Cords
10. Section 27 21 33 Wireless Access Point System
11. Section 27 41 16 Classroom Amplification System
12. Section 27 51 23 Educational Intercom and Program Clock System
13. Section 27 53 21 Distributed Antenna System - Public Safety
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1.3 STANDARDS AND CODES:

1. Effective telecommunications and networking cannot be accomplished without adherence to standards.
Additionally, cabling infrastructure costs cannot be contained withoutadherence to sound installation and
management practices. To ensure that the future telecommunications and connectivity needs of School
District of Osceola County are met in a cost-effective manner, these documents confirm the support of
the ANSI/TIA and IEEE standards for telecommunications.

2. American National Standards Institute, (ANSI) / Telecommunications Industry Association, (TIA) / Insulated
Cable Engineers association, (ICEA) / Electronic Industries Alliance, (EIA):

a)

b)

m)

n)

School District of Osceola County

ANSI/TIA-568.0-D

Generic Telecommunications Cabling for Customer Premises
ANSI/TIA-568.1-D

Commercial Building Telecommunications Infrastructure Standard
ANSI/TIA-568.2-D

Balanced Twisted-Pair Telecommunication Cabling and Components Standard
ANSI/TIA-568.3-D

Optical Fiber Cabling & Components Standard

ANSI/TIA-568.4-D

Coaxial Cabling Component Standard

ANSI/TIA/EIA-569-D

Commercial Building Standards for Telecommunications Pathways and Spaces
ANSI/TIA-607-C

Commercial Building Grounding and Bonding Requirements for Telecommunications
ANSI/TIA-942-A

Telecommunications Infrastructure for Data Centers

ANSI/TIA-1005-A

Industrial Telecommunications Infrastructure Standard

ANSI/TIA- 4966

Telecommunications Infrastructure Standard for Educational Facilities
ANSI/TIA-5017

Telecommunications Physical Network Security Standard

ANSI/ICEA S-83-596

Fiber Optic Premises Distribution Cable

ANSI/TIA/EIA-598

Color Coding of Optical Fiber Cables

ANSI/ICEA S-87-640

Fiber Optic Outside Plant Distribution Cable

ANSI/TIA/EIA-492AAAC

Detail Specification for 850nm Laser-Optimized 50um Core Diameter/125 um Cladding Diameter
Class 1a Graded Index Multimode Optical Fibers

ANSI/TIA-492AAAE

Communications Systems
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aa)

Detail Specification for 50-um Core Diameter/125-um Cladding Diameter Class 1a Graded-Index
Multimode Optical Fibers with Laser-Optimized Bandwidth Characteristics Specified for Wavelength
Division Multiplexing

ANSI/TIA/EIA-492CAAA

Detail Specification for Class Iva Dispersion-Unshifted Single Mode Optical Fibers
ANSI/TIA/EIA-758

Customer-Owned Outside Plant Telecommunications Cabling Standard
ANSI/TIA/EIA-526-7

Optical Power Loss Measurements of Installed Single Mode Fiber Plant: OFSTP-7
ANSI/TIA/EIA-526-14-A

Optical Power Loss Measurements of Installed Multimode Fiber Plant: OFSTP-14A
ANSI/TIA/EIA-TSB-125

Guidelines for Maintaining Optical Fiber Polarity Through Reverse-Pair Positioning
ANSI/TIA/EIA-TSB-140

Additional Guidelines for Field Testing Length, Loss, and Polarity of Optical Fiber Cabling Systems
ANSI/TIA/EIA-606-B

Administration Standard for Commercial Telecommunications Infrastructure
ANSI/EIA-310-D

Cabinets, Racks, Panels, and Associated Equipment

ANSI/TIA/EIA-604 (SERIES)

FOCIS Fiber Optic Connector Intermateability Standard

TIA-862-B

Structured Cabling Infrastructure Standard for Intelligent Building Systems
TIA-TSB-5021

Guidelines for the use of Installed Category 5e and Category 6 Cabling to Support 2.5GBASE-T AND
S5GBASE-T

B. National Fire Protection Association, Inc., NFPA 70:

1. National Electric Code (NEC), latest edition:

a)
b)
c)
d)

e)

NEC Article 250: Grounding

NEC Article 386: Surface Metal Raceways

NEC Article 388: Surface Non-Metallic Raceways
NEC Article 800: Communications Circuits

NEC Article 770: Optical Fiber Cables and Raceway

C. UNDERWRITER’S LABORATORY, INC. (UL)

a)

)

(=)}

o
-

o g

=
=
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UL-5A: Standard for Non-Metallic Raceways and Fittings

UL-5: Standard for Surface Metal Raceways and Fittings

UL-5C: Standard for Surface Raceways and Fittings for use with Data, Signal, and Control Circuits
UL-50: Standard for Enclosures for Electrical Equipment

UL-94-VO: Tests for Flammability of Plastic Materials

UL-498: Attachment Plugs and Receptacles

Communications Systems
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g) UL-1479: Fire Tests of Through-Penetration Firestops (In Accordance with ASTM E814).
h) UL-1863: Standard for Safety of Communications Circuit Accessories
D. NATIONAL ELECTRICAL MANUFACTURER’S ASSOCIATION(NEMA)
a) ANSI/NEMA WD-6-2002: Wiring Devices - Dimensional Requirements
b) NEMA 250-2003: Enclosures for Electrical Equipment
E. INTERNATIONAL STANDARDS ORGANIZATION (ISO) / International Electrotechnical Commission, (IEC)
a) ISO/IEC 11801, Information Technology - Generic Cabling for Customer Premises
b) ISO/IEC 18010, Information Technology - Pathways and Spaces for Customer Premises Cabling

¢) ISO/IEC14763-1, Information Technology - Implementation and Operation of Customer Premises
Cabling - Part 1: Administration

F. FEDERAL COMMUNICATIONS COMMISSION (FCC) Title 47, Code of Federal Regulations, Part 68: Connection of
Terminal Equipment to the Telephone Network

G. U.S.PUBLIC LAW 336. 101ST CONGRESS, ADA: Americans with Disabilities Act of 1992.
INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)
a) |EEE 802.3AF, Data Terminal Equipment (DTE) Power Over Media Dependent Interface (MDI) 15.4

WATTS

b) IEEE802.3AT, Data Terminal Equipment (DTE) Enhanced Power Over Media Dependent Interface
(MDI) 25 WATTS

c) |EEE802.3BT, Data Terminal Equipment (DTE) Enhanced Power Over Media Dependent Interface
(MDI) 60 WATTS

d) IEEE 802.3BZ-2016: IEEE Standard for Ethernet Amendment 7: Media Access Control Parameters,
Physical Layers, and Management Parameters for 2.5 Gb/S and 5 Gb/S Operation

e) |EEE802.3BP 1000BASE-T1 - Physical Layer Specifications and Management Parameters for 1 Gb/S
Operation over a Single Twisted-Pair Copper Cable

f)  IEEE 802.3BQ, IEEE Standard for Ethernet Amendment 3: Physical Layer and Management
Parameters for 25 Gb/S and 40 Gb/S

g) IEEE 802.3AE, Specification for 10 Gbit/S Ethernet Operation Over Optical Fiber.

I.  Telecommunications Distribution Methods Manual, latest edition, Building Industry ConsultingServices
International (BICSI)

J. Information Technology Systems Installation Methods Manual latest edition, Building Industry Consulting
ServicesInternational (BICSI).

1.4 APPROVED PRODUCT MANUFACTURERS:

A.  The manufacturer of premise cable systems, that School District of Osceola County is using as basis of design
in this document, as required for construction of the cabling infrastructure per contract documents shall be:

1. Hubbell Premise Wiring

B. Product substitutions from other manufacturers shall require the approval of the Project Technology Designer
(Project Electrical Engineer and Registered Communication Distribution Designer (RCDD)) and SDOC
Technology Services Department Representative 10 business days prior to bid opening.

1.5 DESIGN CRITERIA:
A.  School District of Osceola County requires the following design criteria / standards:

1. The project lead designer (Architect / Engineer) shall employ a BICSI Registered Communications
Distribution Designer (RCDD) to serve as Technology Designer.

a) The Technology Designer (RCDD) shall review the technology infrastructure for adherence to all
applicable standards and specifications.

School District of Osceola County Communications Systems
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b) The Technology Designer (RCDD) shall perform periodic site visits to observe progress and ensure
quality / performance during all phases of technology construction. These phases shall include, but
are not limited to:

1) Underground Rough-in

2) Interior Rough-in / Mock-up
3) Above Ceiling

4) Telecom Space Build-out

5) Substantial Completion

6) Final Completion

7) Systems Operational Testing

¢) The Technology Designer (RCDD) shall perform a substantial completion inspection and develop a
punch list of items to be corrected by the contractor.

d) The Technology Designer (RCDD) shall receive and review all cable certification test results (both
copper UTP and Fiber Optic) provided by the contractor.

e) The Technology Designer (RCDD) shall conduct a final walkthrough with the owner’s representative
and the contractor to verify test results (10% retest) and punch list correction(s) for project
acceptance.

2. All Technology drawings shall be an integrative set, (T-sheets), utilizing SDOC approved master symbols and
general notes - NO EXCEPTIONS.

3. Allstructured cabling, pathways, spaces, devices and assemblies shall be reflected on Technology drawings
including, but not limited to:

a) |IP camera locations - interior and exterior

b) Wireless Access Point locations - ceiling space above 11 feet shall include WAP locations at 10 feet
maximum - interior and exterior

c) Intercom locations and components - interior and exterior
d) Classroom Amplification locations and components
e) Audio-visual presentation systems
f)  Access Controls:
1) Panel locations
2) Door Controller locations
g) Fire Alarm monitoring - panel / locations / fiber optic or copper requirements

h)  HVAC monitoring - including chiller plant control panels / auxiliary control panels / fiber optic or
copper requirements / locations

iy  DAS/EMS systems - includingantenna locations / pathways / components / headend location /
auxiliary locations

j)  Lighting sensor locations - grayed out but present on all Technology drawings

4. Itis the Technology Design Consultant’s (RCDD) responsibility to coordinate with the electrical engineer to
ensure all technology power and lighting requirements are integrated into the electrical drawings.

5. Itis the Technology Design Consultant’s (RCDD) responsibility to coordinate with the architect to ensure
alltechnology furniture, fixture and equipment (FF&E) requirements are integrated into the FF&E drawings.

6. Allclimate-controlled spaces shall incorporate a minimum of one (1) D2 data outlet with electrical outlet
within 12 inches of data outlet unless otherwise noted (U.O.N).

7. All electrical outlets shall incorporate a USB convenience outlet for student usage (minimum 3 outlets per
classroom / office location) unless otherwise noted (U.O.N.).
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8. Allelectrical outlets associated with data outlets and / or electronic components shall not be controlled by
occupancy sensors - NO EXCEPTIONS

9. All materials, equipment, and installation shall be Contractor provided unless otherwise noted (U.O.N).
1.6 STRUCTURED CABLING SYSTEM (SCS):

A.  School District of Osceola County requires following the general cabling industry practice of using a SCS. Other
cabling systems may be installed in addition to the SCS, but as a minimum, School District of Osceola County
requires that a SCS be installed. A properly designed SCS allows the Contractor to fulfill the
telecommunications needs without knowing specifically what electronic equipment will be utilized. The SCS is
geared for long-term stability and flexibility and is based on the idea of cabling buildings once. The SCS
approach allows the cable and telecommunications outlets to remain unchanged as connections and services

vary.

B. There are typically five major components of the SCS as follows:

1. Section 27 00 00 Communications

2. Section 27 10 00 Structured Cabling

3. Section 27 20 00 Data Communications

4. Section 27 40 00 Audio-Video Communications

5. Section 27 50 00 Distributed Communications and Monitoring Systems
1.7 SCOPE:

A.  School District of Osceola County requires a uniform cabling plan in each building for data, wireless, signage
and video distribution to allow for flexible changes, office renovations, equipment migrations and constant
upgrades. This cabling system will be based on industry standard SCS’s that are not proprietary and conform
to current ANSI/TIA Commercial Cabling Standards.

1.8 QUALIFICATIONS:
A. Telecommunications Installer:
1. Qualifications for System Installer:

a) The Contractor will have experience in the installation and testing of similar systems as specified
herein and will have completed at least two projects of similar size and scope within the last 24
months. The Contractor will provide references upon request (including the project name, address,
date of implementation, client name, title, telephone number, and project description).

b) Allmembers of the installation team must be certified by the manufacturer as having completed the
necessary training to complete their part of the installation. All personnel will be adequately trained
in the use of such tools and equipment as required.

c) The Contractor bidding on communication systems specified herein will be certified by the connectivity
manufacturer to install, service, and warranty the specified product prior to the time of bid and
throughout the duration of the installation. Manufacturer certifications will not be project specific and
should be valid for all projects completed by Contractor.

d) The Contractor must be certified to install a certified fire-stop system.

e) The Contractor will own and maintain tools, installation equipment, and test equipment necessary for
successful installation and testing of optical fiber, Category 6, and 6a premise distribution systems.

f)  The Contractor must maintain a state issued Contractor’s license, as required by the state.

g) The Contractor installing the structured cabling will have a Registered Communication Distribution
Designer (RCDD) and a Project Superintendent.

1) The installation company will have an RCDD on staff performing the role of Project Manager, to
be available for consultation and to attend project meetings. In addition, the Contractor will
appoint a site superintendent to provide onsite support and make decisions regarding the
scope of work and changes required by the work. The same person may function as both.

h)  The Contractor will have an RCDD on staff that will ultimately be responsible for this project. The RCDD
will have sufficient experience in this type project and be able to lend adequate technical support to
School District of Osceola County Communications Systems
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the field forces during installation, during the warranty period and extended warranty periods or
maintenance contracts. The credentials (current BICSI certification) must be available.

iy  The Contractors’ Project Manager and site superintendent will actas primary points of contact for
activities regarding this project.

j)  School District of Osceola County authorized personnel may, with full cooperation of the Contractor,
visit installations to observe equipment operations and consult with references. Specified visits and
discussion will be arranged through the Contractor; however, the Contractor’'s RCDD and Project
Superintendent must both be in attendance to answer or discuss any questions or issues that are
brought up. The Contractor will make notes and distribute them to School District of Osceola County
authorized personnel within 48 hours.

k) The site superintendent will be required to make on-site decisions regarding the scope of the work
and changes required by the work. The site superintendent will be on the jobsite whenever work is
being performed or workers are present.

I)  The Project Manager will notify the Project Technology Designer (Project Electrical Engineer and
Registered Communications Distribution Designer (RCDD)), and SDOC Technology Services
Department Representative of change requests and inspections. Final approval for change
requests must be obtained from Project Technology Designer (RCDD) and SDOC Technology
Services Department Representative prior to commencement of work.

m) Contractor’s installation team will take pride and ownership of all aspects of the installation.
1.9 QUALITY ASSURANCE:
A.  Manufacturer:

1. Firms regularly engaged in manufacture of the materials, called out for in this section, whose products
have been in satisfactory use in similar service for not less than 3 years.

B. The Contractor will install work in accordance with the latest School District of Osceola County Requirements,
the latest BICSI Information Technology Systems Installation Methods Manual, Telecommunications
Distribution Methods Manual, TIA/EIA Standard Commercial Building Telecommunications Cabling Standard,
systems planning and design manual.

C. The Contractor who is installing the materials and installing the system will be trained by the referenced
manufacturer in the proper installation practices. The Contractor will have proper tools and test equipment to
insure a good and proper installation.

D. Installed UTP and fiber cabling systems, pathways and distribution facilities will adhere to manufacturer’s
instructions, contract drawings and specifications, and applicable codes, standards and regulations.

E. Installed UTP cabling systems and field test results will strictly adhere to requirements of ANSI/TIA-568- 0.D,
ANSI/TIA-568-1.D and ANSI/TIA/EIA-568-2.D.

F. Installed optical fiber cabling systems and field test results will strictly adhere to requirements of ANSI/TIA-
568-0.D AND ANSI/TIA/EIA-568-3.D.

G. Where applicable, all equipment, components, accessories and hardware will be UL listed for the intended
purpose of the installation.

H. All critical internal manufacturing operations for installed products will have documented in-process
inspection and testing according to ISO9001.

I.  Installed products will be manufactured by an ISO9001 certified facility.

J.  Installed products will be free from defects in material or workmanship from the manufacturer and will be of
the quality indicated.

K. All methods of construction that are not specified in the contract documents will be subject to control and
approval by the Project Technology Designer (RCDD) and SDOC Technology Services Department
Representative.

L. Inspection Requests shall be requested a minimum of three (3) business days prior to inspection date.

M. Installed products will be lot-traceable by date code.

School District of Osceola County Communications Systems
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1.10 SUBMITTALS:

A.

The Contractor will submit shop drawings, a bill of material and product data to the Project Technology
Designer (RCDD), School District of Osceola County Project Manager, and School District of Osceola County
Technology Services Department Representative for review and approval prior to commencement of work.

The Contractor will submit two (2) similar project references.
The Contractor will submit the project’'s RCDD’s credentials.

The Contractor will submit a list of JLA cleared employees that will be on-site for the project. This list will be
updated to accommodate fluctuations in the work force.

All JLA cleared employees will be registered with the School District of Osceola County’s Human Resources
Department.

The Contractor will submit the certificates from the Manufacturer for each worker that will be working on the
project.

The Contractor will indicate installation details, cable routing, system configuration, and outlet numbering on all
technology shop drawings.

The Contractor will submit appropriate product data for each component to be supplied.
The Contractor will submit manufacturer's installation instructions

The Contractor will submit three copies and an electronic PDF file of a complete, bound, project record manual
consisting of the following:

1. Product cut sheets for products supplied

2. The certificate of calibration for each tester used on the project, dated no more than one (1) year from the
date of use

Test reports for horizontal cabling
Test reports for backbone cabling - including fiber optic cabling

Manufacturer’'s warranties

o 0 M w

As-built drawings

a) The As-built drawings will accurately record location of service entrance conduit, termination
backboards, outlet boxes, labeling, cable raceways, cable trays, penetrations, mechanical fire barriers, pull
boxes, vaults,and equipment racks electronically using AutoCAD’s latest version.

1.11 WARRANTIES:

A

The Contractor will furnish a manufacturer’s warranty of products, applications and workmanship for 25 years
from the date of acceptance by School District of Osceola County. Products and workmanship will carry
warranties equal to or greater than the warranty from the date of acceptance by the state.

Materials and workmanship will be fully guaranteed by the Contractor for 25 years from transfer of title
against defects. The defects which may occur, as the result of faulty materials or workmanship within 25 years
after installation and acceptance by School District of Osceola County will be corrected by the Contractor at no
additional cost to School District of Osceola County.

The Contractor will promptly, at no cost to School District of Osceola County, correct or re-perform (including
modifications or additions as necessary) nonconforming or defective work within 25 years after completion of
the project.

The Contractor will procure equipment and materials that carry warranties against defects and workmanship
whenever available. The Contractor will transfer to School District of Osceola County additional warranties
offered by the manufacturers, at no additional cost to School District of Osceola County.

The Contractor’s obligation under its warranty is limited to the cost of repair of the warranted item or
replacement thereof, atthe Contractor’s option. Insurance covering said equipment from damage or loss is to
be borne by the Contractor until full acceptance of equipment and services.

At the end of the project, the telecommunications Contractor will provide one set of the revised as-built
drawings accurately showing all termination locations, cable routing, and labeling.

School District of Osceola County Communications Systems
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G. As-Built Document Requirements:

1. (1) Hard Copy of the Drawings and Test Reports as well as (1) Complete Data File of the Drawings and Test
Reports including the Summary Reports on a Flash Drive

1.12 MATERIALS:

A.  Contractor will be an authorized installing agent / company with full warranty privileges for the following
premise distribution enterprise cabling systems (and approved partners) solutions:

1.  Hubbell Premise Wiring

B. Product substitutions from other manufacturers will require the approval of the Project Technology Designer
(Project Electrical Engineer and Registered Communication Distribution Designer (RCDD)) and SDOC
Technology Services Department Representative 10 business days prior to bid opening.

C. All materials will be UL or ETL listed and verified and will be marked as such.

D. Products will be regularly catalogued items of the manufacturer and will be supplied as a complete unit in
accordance with the manufacturer's standard specifications with any optional items required for proper
installation unless otherwise noted.

E. All materials used on this project will be new. Used and refurbished equipment is not permitted. Provide
equipment to site in original packaging whenever practical.

1.13 DELIVERY, STORAGE AND HANDLING LOGISTICS:
A.  Material will be delivered to the site in the original packing.

B. Materials delivered to the construction site will be stored in a dry, secure area, preferably indoors. Storage
temperature of materials will adhere to manufacturer’'s recommendations. Movement of packaged materials
will be in @ manner to avoid damage of contents. On-site storage, either indoors or trailer, will have permission
of School District of Osceola County Staff, and will not interfere with other construction activity.

C. Installation of Category rated cable will be within the recommended temperature range specified by the
manufacturer. Cable installation temperature range between 500f and 800°f is recommended. Cabling should
only be installed in facilities that are not exposed to the elements.

D. The Contractor is responsible for scheduling all deliveries and providing proper receipt, handling, and storage
of all materials. Protect all equipment from physical damages (dents, scratches, dust, water, paint, chemicals,
and temperature extremes) and vandalism, or theft. The Contractor will replace any damaged or stolen
equipment. The Contractor is responsible for all equipment until final project acceptance by School District of
Osceola County.

E. The Contractor is responsible for cleaning the worksite every business day and removing debris from the
facility.

1.14 COORDINATION WITH OTHER TRADES:

A.  Coordinate layout of work with other trades. Make minor adjustments in locations required for coordination.
Locations of structural systems, heating work and plumbing lines will take preference over locations of conduit
lines where conflict occurs. Structural systems, heating work, and plumbing lines will not interfere with or
otherwise impede the routing of communication cabling with cable tray, raceways, or other pathways dedicated
to communications. All potential issues will be brought to the attention of the General Contractor, Construction
Manager, Architect, Engineer, Project Technology Designer (RCDD), and SDOC Technology Services
Department Representative immediately, before proceeding with installation.

B. Other than minor issues, adjustments will be submitted to the General Contractor, Construction Manager,
Architect, Engineer, Project Technology Designer (RCDD), and SDOC Technology Services Department
Representative for approval before proceeding with the work.

C. Coordinate locations, arrangement, mounting, and support of all communications provisions with Division 26
Representative, Project Technology Designer (RCDD), SDOC Technology Services Department Representative
that:

1. Allow maximum possible headroom unless specific mounting heights that reduce headroom are
indicated.

2. Provide for ease of disconnecting the equipment with minimum interference to other installations.

School District of Osceola County Communications Systems
270000-9



Allow right of way for piping and conduit installed at required slope.

Coordinate that connecting raceways, cables, and cable trays will be clear of obstructions and of the
working and access space of other equipment.

5. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry
walls, and other structural components as they are constructed.

6. Coordinate sleeve selection specified in Division 07 and Division 26.

Coordinate location of access panels and doors for electrical items that are behind finished surfaces or
otherwise concealed.

8. Coordinate the gauge cables to be used in the telecommunications grounding system.
PART 2 PRODUCTS:

Not Used
PART 3 EXECUTION:
Not Used
END OF SECTION 27 00 00
[REMAINDER OF PAGE INTENTIONALLY LEFT BLANK]
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School District of Osceola County

PART 1 GENERAL:

Section 27 05 26

GROUNDING & BONDING FOR COMMUNICATIONS SYSTEMS

1.1 INTRODUCTION:

A.  The purpose of this section is to enable the installation of generic telecommunications bonding systems within
a premise that will allow for the safest and best way to protect the telecommunications system and
equipment.

B. The bonding and grounding systems within a building are intended to have one electrical potential for the
safety of people and equipment throughout the facility.

C. Whereas the primary purpose of the electrical grounding system is safety, the telecommunication’s grounding
system is intended to provide enhanced equipment protection and system performance.

D. While the bonding and grounding of the electrical service entrance is outside the scope of the referenced
standard, coordination between electrical and telecommunications bonding systems is essential for the
proper application of this standard.

1.

Electrical rooms, electrical panel board(s) and connection to the Electrical Distribution Panel are not part
of the telecommunications infrastructure, but they are depicted in this standard because they are integral
to the telecommunications bonding system.

1.2 RELATED DOCUMENTS:

A. Division 27 Sections that apply to this Section are:
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13.
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Section 27 00 00
Section 27 05 28
Section 27 05 36
Section 27 11 10
Section 27 13 13
Section 27 13 23
Section 27 15 13
Section 27 15 43
Section 27 16 19
Section 27 21 33
Section 27 41 16
Section 27 51 23
Section 27 53 21

1.3 STANDARDS AND CODES:

Communications

Pathways for Communications Systems

Cable Trays for Communications Systems
Telecommunications Spaces, Equipment and Fittings
Communications Copper Backbone Cabling
Communications Optical Fiber Backbone Cabling
Communications Copper Horizontal Cabling
Communications Faceplates and Modules
Communications Patch Cords and Station Cords
Wireless Access Point Systems

Classroom Amplification System

Educational Intercom and Program Clock System

Distributed Antenna System - Public Safety

A.  Refer to Section 27 00 00 - Communications

B. Referto Division 01 - Reference Standards and General Conditions of the Contract
C. Complies with both ANSI/TIA-607-C and NEC Article 250. The most stringent rules apply.
1.4 APPROVED PRODUCT MANUFACTURERS:

A.  The manufacturer of the materials in this section, that School District of Osceola County is using as basis of
design in this document, as required for construction of the cabling infrastructure per contract documents
shall be:

1.

Hubbell Premise Wiring
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B.  Product substitutions from other manufacturers shall require the approval of the Project Technology Designer
(Project Electrical Engineer and Registered Communication Distribution Designer (RCDD)) and SDOC
Technology Services Department Representative 10 business days prior to bid opening.

1.5 SUBMITTALS:
A.  Shop Drawings:

1. Shop drawing will indicate the location of cable routes, bundle sizes, and penetrations (including cable
trays, mechanical firestops, and interior / exterior sleeving), and will require the approval of the Project
Technology Designer (Project Electrical Engineer and Registered Communication Distribution Designer
(RCDD)) and SDOC Technology Services Department Representative prior to implementation.

B. Submit Manufacturer’s Cut Sheets for the following: Refer to Section 27 00 00 - Communications Submittal.
1. Major items not included in the product section of the specification.
2. Submit Manufacturer’s Cut Sheets for the following:

PBB busbar (TMGB)

SBB busbar (TGB)

a)
)
) RBB busbar (rack busbars)
)
)

b

o

d) UL497 Primary Protector for Communication Circuits

e) Advanced Solid-state primary telecommunications five pin surge protection module
f)  Advance High speed fused solid state secondary surge protection module
g) lrreversible Crimp Style - Two-hole lugs
h)  No. 750 kmil to No. 6 AWG conductors (products used in system)
i) Report of field tests and observations.
1.6 QUALITY ASSURANCE:
A.  Manufacturers:

1. Firms regularly engaged in manufacture of electrical connectors, terminals and fittings of types and rating
required, and ancillary grounding materials, including stranded cable, copper braid and bus, ground rods
and plate electrodes, whose products have been in satisfactory use in similar service for not less than 3
years.

B. Installer:

1. Qualified with at least 3 years of successful installation experience on projects with technology
groundwork similar to that required for this project.

C. Listing andlabeling:

1. Provide products specified in this Section that are listed and labeled. The terms “listed” and “labeled” shall
be defined as they are in the National Electric Code, Article 100.

D. Listing and Labeling Agency Qualifications:

1. A“Nationally Recognized Testing Laboratory” (NRTL) as defined in OSHA Regulation 1910.7.
E. Component Standard:

1. Components and installation shall comply with NFPA 70, “National Electric Code” (NEC).
F.  ULCompliance:

1. Comply with applicable requirements of UL Standards Nos. 467 and 869 pertaining to electrical and
electronic grounding.

G. |IEEE Compliance:

1. Comply with applicable requirements of IEEE Standard 142 and 241 pertaining to electrical and electronic
grounding.

1.7 DEFINITION:

A.  TBC (Telecommunications Bonding Conductor):
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1. The TBC bonds the PBB to the service equipment (power)ground.
B. PBB (Primary Bonding Busbar):

1. The PBB serves as the dedicated extension of the building grounding electrode system for the
telecommunications infrastructure. The PBB also serves as the central attachment point for the TBB(s)
and equipment. Typically installed in the entrance facility or entrance room and is bonded to the service
equipment (power) ground by the TBC (Telecommunication Bonding Conductor).

C. SBB(Secondary BondingBusbar):

1. The SBBis the bonding connection point for telecommunications systems and equipment in the area
served by a distributor. A copper ground reference busbar, typically installed in Telecommunication
Rooms (TR) and is bonded to the PBB by the TBB. The SBB references metallic entities in the TR space to
ground.

D. RBB (Rack Bonding Busbar):

1. The RBB is a busbar that is placed inside or on the equipment cabinets or racks. It is used to bond the
cabinets / rack / active electronics / shielded products to the system. It is connected to the system by
being attached to the RBC.

E. TBB (Telecommunications Bonding Backbone):

1. Aninsulated copper conductor extending from the PBB to each SBB. The TBB is a conductor that
interconnects all SBBs with the PBB. The intended function of a TBB is to reduce or equalize potential
differences.

F.  TEBC (Telecommunications Equipment Bonding Conductor):

1. The TEBC connects the busbar to equipment racks/cabinets. More than one TEBC may be installed in a
distributor. The TEBC shall be a continuous copper conductor that is sized not less than a #6 AWG or as
the largest size equipment grounding conductor in the ac branch power circuit(s) serving the racks /
cabinet lineup.

G. BBC (Backbone Bonding Conductor):

1. When there are multiple TTBs, the BBC is employed to interconnect them through the associated
busbars, either on the same floor in a multi-story building or in the same general area of a single-story
building.

H. RBC (Rack Bonding Conductor):
1. Aconductor, typically a #6 AWG, that attaches from the TEBC to RBB.
I. Primary Surge Protection (Building Entrance Application):

1. Adevice whose primary function is to protect building entrance terminations from surge voltage usually
incorporating a 110-block style connection system and 5-pin module fuse system for analog copper
cabling applications.

J. Secondary Surge Protection (Intra-Building Application):

1. A device whose primary function is a secondary surge protection termination from surge voltage usually
incorporating a 66-block style connection system and cross pin module fuse system for analog copper
cabling applications.

1.8 WARRANTIES:
A. Refer to Section 27 00 0O for general details.
1.9 MATERIALS:
A. Al materials shall be UL or ETL listed and verified and shall be marked as such.

B. Products shall be regularly catalogued items of the manufacturer and shall be supplied as a complete unit in
accordance with the manufacturer's standard specifications with any optional items required for proper
installation unless otherwise noted.

1. All materials used on this project shall be new. Used and refurbished equipment is not permitted. Provide
equipment to site in original packaging wherever practical.
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1.10 DELIVERY, STORAGE AND HANDLING LOGISTICS:
A.  Material shall be delivered to the site in the original packing.

B. Materials delivered to the construction site shall be stored in a dry, secure area, preferably indoors. Storage
temperature of materials shall adhere to manufacturer’s recommendations. Movement of packaged materials
shall be in a manner to avoid damage of contents. On-site storage, either indoors or trailer, shall have
permission by the School District of Osceola County Staff, and shall not interfere with other construction activity.

C. Installation of cables shall be within the recommended temperature range specified by the manufacturer.
Cable installation temperature range between 50°f and 800°f is recommended. Cables should only be installed
in facilities that are not exposed to the elements.

D. The contractor is responsible for scheduling all deliveries and providing proper receipt, handling, and storage
of all materials. Protect all equipment from physical damages (dents, scratches, dust, water, paint, chemicals,
and temperature extremes) and vandalism, or theft. The contractor shall replace any damaged or stolen
equipment. The contractor is responsible for all equipment until final project acceptance by owner.

E. The contractor is responsible for cleaning the worksite every business day and removing debris from the
facility.

1.11 COORDINATION WITH OTHER TRADES:

A. Coordinate layout of work with other trades. Make minor adjustments in locations required for coordination.
Locations of structural systems, heating work and plumbing lines shall take preference over locations of
conduit lines where conflict occurs. Structural systems, heating work, and plumbing lines shall not interfere
with or otherwise impede the routing of communication cabling with cable tray, raceways, or other pathways
dedicated to communications. All potential issues shall be brought to the attention of the General Contractor,
Construction Manager, Architect, Engineer, Project Technology Designer (RCDD), and SDOC Technology
Services Department Representative immediately, before proceeding with installation.

B. Other than minor issues, adjustments shall be submitted to the General Contractor, Construction Manager,
Architect, Engineer, Project Technology Designer (RCDD), and SDOC Technology Services Department
representative for approval before proceeding with the work.

C. Coordinate locations, arrangement, mounting, and support of all communications provisions with Division 26
Representative, Project Technology Designer (RCDD), SDOC Technology Services Department representative
that:

1. Allow maximum possible headroom unless specific mounting heights that reduce headroom are
indicated.

2. Provide for ease of disconnecting the equipment with minimum interference to other installations.
Allow right of way for piping and conduit installed at required slope.

Coordinate that connecting raceways, cables, and cable trays will be clear of obstructions, the working
and access space of other equipment.

5. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry
walls, and other structural components as they are constructed.

6. Coordinate sleeve selection and application with selection and application of fire stopping specified in
Division 07 and Division 26.

7. Coordinate location of access panels and doors for electrical items that are behind finished surfaces or
otherwise concealed.

8. Coordinate the gauge cables to be used in the telecommunication grounding system.
PART 2 PRODUCTS:
2.1 REFERENCE PART NUMBERS:

A. Bidder shall confirm all reference part numbers, listed within Division 27’s Pre-Approved Product List, as
current and suitable for the items described and specified and shall file a formal RFI for all perceived
discrepancies prior to bidding.

B. All materials associated with reference parts shall be included to constitute a complete and functional
system, whether or not specifically identified, itemized, and quantified.

2.2 COMPONENTS:

School District of Osceola County Grounding & Bonding for Communications Systems
27 05 26- 4



A.  Busbars:

1. Primary Busbar (PBB):

a)

The PBB shall be provided with holes for use with correctly matched listed lugs and hardware. No
solid busbars that require the contractor to drill holes will be permitted.

The busbars shall be made of copper or copper alloys having a minimum of 95% conductivity when
annealed as specified by the International Annealed Copper Standard (IACS). Aluminum or Tin-plated
busbars are not allowed.

Dimensions: 4.0"W X 20"L X.25"T
The busbar must be UL listed and tested by a Nationally Recognized Testing Laboratory.

The busbar will be insulated from its support and maintain a 2” minimum clearance from the wall.

2. Secondary Busbar (SBB):

a)

b)

The SBB must be provided with holes for use with correctly matched listed lugs and hardware. No
solid busbars that require the contractor to drill holes will be permitted.

The busbars shall be made of copper or copper alloys having a minimum of 95% conductivity when
annealed as specified by the International Annealed Copper Standard (IACS). Aluminum or Tin-plated
busbars are not allowed.

Dimensions: 2.0"W X 10"L X.25"T
The busbar must be UL listed and tested by a Nationally Recognized Testing Laboratory.

The busbar will be insulated from its support and maintain a 2” minimum clearance from the wall.

3. Rack Busbar (RBB):

a)

The RBB must be provided with holes for use with correctly matched listed lugs and hardware. No
solid busbars that require the contractor to drills holes will be permitted.

The busbars shall be made of copper or copper alloys having a minimum of 95% conductivity when
annealed as specified by the International Annealed Copper Standard (IACS). Aluminum or Tin-plated
busbars are not allowed.

The busbar must be UL listed and tested by a Nationally Recognized Testing Laboratory.

No copper tapes will be allowed.

B. Primary/ Secondary Surge Protection System:

1. Primary Surge Protection (Building Entrance Termination):

a
b

o

)
)
)
d)
)

e

f)
g)

UL497 Primary Protector for Communication circuits.

16 AWG Powder Coated Steel Construction

Equipped with an internal 26 AWG Fuse Link

External Ground Connectors Accept #6 - #14 AWG wire
Industry Standard 5 Pin Design

Exceeds UL497 Primary Protection Standards

110 Connector Accepts #22 - #26 AWG wire

2. Secondary Surge Protection (Intra-Building Termination):

a)

C. Lugs:

Exceeds UL497B isolated loop circuit protector
Used in conjunction with Primary Surge Protection (UL497)

Protection modules elements switch from normal high impedance state to low impedance state
upon detection of surge - returns to high impedance state after surge passes.

Modules require MGB ground rail (66 block application)

1. Alllugs will be solid copper construction.
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2.

UL and CSA Listed.

3. All'lugs will be long barrel, color coded, irreversible crimp style, and have two holes.
D. Cable:
1. Color: Green
2. Allbonding conductors shall be copper and may be insulated. When conductors are insulated, they shall

PART 3 EXECUTION:

be listed for the application (plenum or riser).
Bare copper conductors may be used in plenum areas, but they must be protected.
Bend radius - 8inches.

A minimum angle of 90° shall be used.

3.1 PLACEMENT OF SURGE PROTECTION SYSTEMS:

A.  Primary Surge Protection:

1.
2.
3.

The desirable location of the Primary Surge Protector is in the Telecommunication Entrance Room.
There should be a single Primary Surge Protector per building.

For buildings with more than one primary analog copper cable entrance, the user is urged to consult with
a licensed engineer for guidance on locating the Primary Surge Protector.

A practical location for the Primary Surge Protector is at the entrance location of the analog copper cable
entrance (where provided) and clear of other cabling and grounding infrastructure.

The vertical location of the Primary Surge Protector should be determined by considering whether the
bonding conductors are routed in an access floor or overhead cable support.

The placement of the Primary Surge Protector should be installed for the shortest and straightest
practical routing to the Telecommunications Bonding Conductor (TBC) and the primary protector
grounding conductor.

B. Secondary Surge Protection:

1.
2.
3.

The desirable location of the Secondary Surge Protector is in the Telecommunication Room.
There should be a single Secondary Surge Protector per floor.

For buildings with more than three secondary analog copper cable entrances, the user is urged to consult
with a licensed engineer for guidance on locating the Secondary Surge Protector.

A practical location for the Secondary Surge Protector is at the entrance location of the analog copper
cable entrance (for each floor) and clear of other cabling and grounding infrastructure.

The vertical location of the Secondary Surge Protector should be determined by considering whether the
bonding conductors are routed in an access floor or overhead cable support.

The placement of the Secondary Surge Protector should be installed for the shortest and straightest
practical routing to the Telecommunications Bonding Conductor (TBC) and the primary protector
grounding conductor.

3.2 PLACEMENT OF BUSBARS:
A. PBB(TMGB):

1. Thedesirable location of the PBB is in the Telecommunications Entrance Room.

2. There should be a single PBB per building.

3. For buildings with more than one electrical service entrance, each of which serves telecommunication
equipment, the user is urged to consult with a licensed engineer for guidance on locating the PBB.

4. The PBB shall be located at least 3 feet away from the panel board (electrical power panel) and shall be
installed to maintain clearances required by applicable electrical codes.

5. A practical location for the PBB is off to the side of the panel board (where provided) and clear of other
cabling and grounding infrastructure.
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The vertical location of the PBB should be determined by considering whether the bonding conductors are
routed in an access floor or overhead cable support.

7. When a panel board for telecommunication equipment is not installed in the Telecommunications
Entrance Room, the PBB should be located near the backbone cabling and associated terminations.

8. The placement of the PBB should be installed for the shortest and straightest practical routing of the
Telecommunications Bonding Conductor (TBC) and the primary protector grounding conductor.

9. The PBB shall be insulated from its support using an insulator that is listed for the purpose by a
Nationally Recognized Testing Laboratory (NRTL).

10. A minimum of 2 inches separation from the wall is recommended to allow access to the rear of the
busbar.

11. ThePBB should serve telecommunication equipment that are located within the same room or space.

12. The PBB serves as the central bonding busbar for the telecommunications bonding infrastructure.

13. Allequipment located in the entrance facility will be attached to the PBB.

14. Allcables that enter the Entrance Facility with an armored jacket will be bonded to the PBB.

15. Allladder rack(s), Basket tray(s) and conduit(s) that leave the entrance facility will be bonded to the PBB.

16. The busbar shall be cleaned, and an antioxidant should be applied prior to fastening connectors to the
busbar.

17. Allhardware (bolts, washers and nuts) that attaches to the PBB will be stainless steel.

B. SBB(TGB):

1. The desired location of the SBB is in the Campus or Floor Distribution Rooms.

2. The SBB shall be located at least 3 feet away from the panel board (electrical power panel) and shall be
installed to maintain clearances required by applicable electrical codes.

3. The vertical location of the SBB should be determined by considering whether the bonding conductors
are routed in an access floor or overhead cable support.

4. When a panel board for telecommunication equipment is not installed in the Telecommunications
Entrance Room, the SBB should be located near the backbone cabling and associated terminations.

5. The SBB shall be insulated from its support using an insulator that is listed for the purpose by a
Nationally Recognized Testing Laboratory (NRTL).

6. A minimum of 2 inches separation from the wall is recommended to allow access to the rear of the
busbar.
The SBB should serve telecommunication equipment that is located within the same room or space.

8. Where a panel board is located in the same room or space as the SBB that panel board’s ACEG bus
(when equipped) or the panel board enclosure shall be bonded to the SBB.

9. When a panel board for telecommunications equipment is not in the same room or space as the SBB, that
SBB should be bonded to the panel board that feeds the distributor.

10. The TBBs and other SBBs within the same space shall be bonded to the SBB with a conductor the same
size as the TBB. In all cases, multiple SBBs within a room shall be bonded together with a conductor the
same size as the TBB or with splice bars.

11. Where a backbone bonding conductor (BBC) is required, it shall be bonded to the SBB.

12. The TEBC will be attached to the SBB.

13. All metallic pathways for telecommunications cabling located within the same room or space as the SBB
shall be bonded to the SBB.

14. All ladder rack(s), Basket tray(s) and conduit(s) that are used within the distributor will be bonded to the
SBB.

15. The busbar shall be cleaned, and an antioxidant should be applied prior to fastening connectors to the
busbar.

16. Allhardware (bolts, washers and nuts) that attaches to the SBB will be stainless steel.
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RBB:

1. The RBB shall be installed horizontally or vertically on the rack using insulators which provide a minimum
of 0.75 in separation.

2. The RBB shall be bonded to either the rack bonding conductor or to the Telecommunications Equipment
Bonding Conductor and to the rack.

3. Allthe equipment within the rack or enclosure will be bonded to the RBB.

4. Any shielded products that enter the rack or enclosure
will be bonded to the RBB.

TABLE 1
TBB/GE - LENGTH TABLE

5. The busbar shall be cleaned, and a compatible

antioxidant should be applied prior to fastening Linear Length ft Size (AWG)
connectors to the busbar. )

6. All hardware (bolts, washers and nuts) that attaches Less than 13 6
to the RBB will be stainless steel.
14 - 20 4
3.3 INSTALLATION OF TBC (TELECOMMUNICATIONS BONDING 21-26 3
CONDUCTOR):
A.  Shall be done by licensed electrician. 2 =€ 2
. . . 34-41 1
B. Shall be sized to the largest cable used in the bonding
system. 42-52 1/0
C. Grounding cable runs from the Electrical Distribution Panel
to the PBB. 53-66 2/0
3.4 INSTALLATION OF THE TBB (TELECOMMUNICATION BACKBONE): 67-84 3/0
A. Determine the length from the PBB to the farthest SBB. 85 - 105 4/0
You may have multiple risers, with varying lengths. 106 - 125 250 kemil
Multiple TBBs are permitted. 126 - 150 300 kemil
C. li)se the table and size the conductor for each TBB (Table 151 - 175 S5O e
D. Run the grounding cable from the PBB to the farthest SBB 176 - 250 500 kemil
on an individual run. Terminate both sides with a lug and 251 - 300 600 kemil
attach to the busbars.
E. Ateach level, where there is a busbar along that length: SO ekl
use c-tap or h-tap to join a cable to the TBB (of equal size
of the TBB) and run to the SBB. Terminate a lug on the end and attach to the SBB.
F.  TBB conductors shall be protected from physical and mechanical damage. All joints shall be adequately
supported and protected from damage.
G. The TBB conductors should be installed without splices, however, where splices are necessary, the number of
splices should be minimized.
H. Splices shall be accessible and be located in telecommunication rooms. Joined segments of a TBB shall be
joined by means of a listed exothermic weld, listed irreversible compression-type connectors, or equivalent.
. Metallic cable shield(s), concrete reinforced steel, water pipe or any
metal pathway for cable (e.g., conduit) shall not be used as a TBB.
J. Structural metal is bonded to the building’s grounding electrode system
it may be used in place of a TBB.
1. Before utilizing structural metal in place of a TBB, ensure the
structural metal is electrically continuous or can be made so.
2. Atwo-point continuity test should be performed on the structural
metal to verify electrical continuity and acceptable resistance along
School District of Osceola County Grounding & Bonding for Communications Systems
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the paths used as bonding conductors.
K. Concrete reinforcing steel shall not be used as a TBB or aBBC.
3.5 INSTALLATION OF THE TEBC (TELECOMMUNICATIONS EQUIPMENT BONDING CONDUCTOR):
A.  The TEBC connects the PBB/SBB to the RBB in the equipment racks/cabinets.
B. More than one TEBC may be installed.

1. The TEBC shall be a continuous copper conductor that is sized not less than a 6 AWG or as the largest
size equipment grounding conductor in the ac branch power circuit(s).

2. Cable will be run from the SBB to the farthest rack or cabinet inthe row.
a) The TEBC will be terminated, with a listed irreversible crimp style two-hole long barrel lug, to the RBB.

C. Cable shields, metal conduits, cable runways or ladders, or any other metallic cable pathways do not satisfy
the requirements for a TEBC.

D. The TEBCs will be routed on the outside of ladder rack or cabletray.
1. Supported at 3-footintervals.
E. Analternative method to running TEBCs overhead is to route them under an access floor.

F. TEBCs shall be separated a minimum of 2 inches from conductors of other
cable groups such as power or telecommunications cables.

1. An exception may be when conductors are grouped together to enter or
exit a cabinet or enclosure. Grouping only at this point is acceptable,
provided the conductors are suitably separated on either side of the <
opening.

G. TEBCs shall be separated from ferrous material by a distance of at least 2

inches. t
3.6 INSTALLATION OF THE RBB:
A.  The RBB shall be attached to the TEBC.
B. The RBB shall be mounted horizontally or vertically to the equipment rack or cabinet.

C. The busbar shall be cleaned, and an antioxidant should be applied prior to fastening connectors to the
busbar. The antioxidant will be cleaned off after the bolts are tightened.

All hardware (bolts, washers and nuts) that attaches to the RBB will be stainless steel.
The rack or enclosure will be bonded to the RBB.

All electronic equipment will be bonded to the RBB.

® mm D

All doors and side panels will be bonded with a bonding jumper.

1. The jumper shall be a minimum sized conductor of #12 AWG stranded, high strand count, insulated
copper conductor with green or green with yellow stripe jacket.

2. The bonding jumper should have a solderless quick connect to facilitate detaching and attaching the
panel or door.

3.7 BONDING LADDER RACK OR CABLETRAY:
A. Ladder rack or cable tray will be bonded from the PBB/SBB.

B. Joints will be bonded with a 9-inch strap. A 2-hole long barrel lug will attach the strap to the ladder rack /
cable tray.

C. The paint or finish shall be removed prior to termination to the ladder rack or cable tray and an antioxidant
should be applied prior to fastening connectors to the busbar. The antioxidant will be cleaned off after the
bolts are tightened.

3.8 ARMORED FIBER OPTIC CABLES:
A. Allarmored fiber optic cables will be bonded per NEC700.100.
3.9 TESTING:
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Prior to two-point ground testing, a visual inspection shall be performed to verify that the bonding system is
installed according to the guidelines of ANSI/TIA-607C.

Due to the possibilities of ground faults traveling through the telecommunications bonding system, a voltage
test should be performed prior to conducting the two-point continuity test and verified with the test equipment

manufacturer’s instructions.

Testing requirements require a Two-point ground/continuity testing:

1. Helps to determine if there is an acceptable level of resistance between any point in the
telecommunications bonding system and the building’s electrical grounding electrode system.

2. Thetestis performed using an earth ground resistance tester that is configured for a continuity test,
otherwise known as a two-point test or a “dead earth” test.

3. Thetest is typically performed by connecting one test lead to the nearest building’s electrical grounding
electrode and the other test lead to a specific point on the telecommunications bonding system such as
the PBB. This same test can also verify continuity between any two points of the telecommunications
bonding system such as between the PBB and a SBB.

4. Itis recommended that this test be performed in the following areas:

a) PBB/SBBto the electrical ground in Telecommunications Distributors Room

b) PBB/SBBto the structural metal (if present)

c) PBBtoSBB

d) Structural metal (if present) to the electrical ground.

Consult with other contractors to ensure other electrical work does not interfere with this test.

In order for this test to be valid it should be done before the telecommunications equipment is installed
otherwise parallel paths may invalidate test results.

The recommended maximum value for resistance between any point in the telecommunications bonding
system and the building’s electrical grounding electrode system is 100 milliohms.

3.10 ADMINISTRATION:

A

B.

Each telecommunications bonding conductor shall be labeled at its

points of termination.

Labels shall be located on conductors as close as practical to their
points of termination in a readable position.
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School District of Osceola County

PART 1 GENERAL:

Section 27 05 28

PATHWAYS FOR COMMUNICATIONS SYSTEMS

1.1 INTRODUCTION:

A

A

Telecommunications Space Overview:

1.

3.

The design of spaces to house telecommunication cabling and equipment shall be in accordance with the
ANSI/TIA-569-D: Commercial Building Standard for Telecommunication pathways and spaces and

addenda to this standard.

This section covers the design and installation oftelecommunications:

a) Spaces:
1
2
3) Pull boxes
4)

b) Pathways:

1) Ladder rack
2) Cable tray

3) Conduit
4)  J-hooks

5) Inner duct

Entrance facilities

Telecommunications rooms and enclosures

Floor boxes and poke throughs

6) Mechanical Fire Stopping Devices

These following communications Specifications are requirements for all School District of Osceola County
(SDOC) projects. Request for deviations from these guides and requirements must be made in writing to
the School District of Osceola County

1.2 RELATED DOCUMENTS:

Division 27 Sections that apply to this Section are:

S S = T
w N B o

© 0 N o o~ 0w N

Section 27 00 00
Section 27 05 26
Section 27 05 36
Section 27 11 10
Section 27 13 13
Section 27 13 23
Section 27 15 13
Section 27 15 43
Section 27 16 19
Section 27 21 33
Section 27 41 16
Section 27 51 23
Section 27 53 21

School District of Osceola County

Communications

Grounding & Bonding for Communications Systems
Cable Trays for Communications Systems
Telecommunications Spaces, Equipment and Fittings
Communications Copper Backbone Cabling
Communications Optical Fiber Backbone Cabling
Communications Copper Horizontal Cabling
Communications Faceplates and Modules
Communications Patch Cords and Station Cords
Wireless Access Point System

Classroom Amplification System

Educational Intercom and Program Clock System

Distributed Antenna System - Public Safety
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1.3 STANDARDS AND CODES:

A.  Refer to other sections in Division 27 00 00 - Communications

B. Refer to Division 01 - Reference Standards and General Conditions of the Contract.

C. Complies with both ANSI/TIA-607-C and NEC Article 250. The most stringent rules apply.
1.4 APPROVED MANUFACTURERS:

A.  The manufacturer of the products and materials in this section, that School District of Osceola County is using
as basis of design in this document, as required for construction of the cabling infrastructure per contract
documents shall be:

1. Chatsworth Products
2. Hubbell Premise Wiring

B. Product substitutions from other manufacturers shall require the approval of the Project Technology Designer
(Project Electrical Engineer and Registered Communication Distribution Designer (RCDD)) and SDOC
Technology Services Department Representative 10 business days prior to bid opening.

1.5 SUBMITTALS:
A.  Shop drawings:

1. Shop drawings will indicate the location of cable routes, bundle sizes, and penetrations (including cable
trays, mechanical firestopping devices, and interior / exterior sleeving), and will require the approval of the
Project Technology Designer (Project Electrical Engineer and Registered Communication Distribution
Designer (RCDD)) and SDOC Technology Services Department Representative prior to implementation.

B. Submit Manufacturer’s Cut Sheets for the following (Refer to Section 27 00 00 - Communications Submittal):
1. Major items not included in the Product Section.
2. Submit for approval in accordance with specified submittal procedures:
a) Ladderracks
b) Cable trays
c) J-hooks
d) Pull boxes
e) Ceiling or zone enclosures
f)  Floor boxes, poke through and accessories
g) Mechanical Firestopping Devices
1.6 QUALITY ASSURANCE:
A.  Manufacturers:

1. Firmsregularly engaged in manufacture of the materials, called out for in this section, whose products
have been in satisfactory use in similar service for not less than 3 years.

B. The Contractor will install work in accordance with the latest School District of Osceola County Requirements,
the latest BICSI Information Technology Systems Installation Methods Manual, Telecommunications
Distribution Methods Manual, TIA/EIA Standard Commercial Building Telecommunications Cabling Standard,
systems planning and design manual.

C. The Contractor who is installing the materials and systems will be trained by the referenced manufacturer in
the proper installation practices. The Contractor will have the proper tools and test equipment to ensure a
good and proper installation.

D. Installed UTP cabling systems, pathways and distribution facilities will adhere to manufacturer’s instructions,
contract drawings and specifications, and applicable codes, standards, and regulations.

E. Installed UTP cabling systems and field test results will strictly adhere to requirements of ANSI/TIA-568-0.D,
ANSI/TIA-568-1.D and ANSI/TIA/EIA-568-2.D.

F.  Where applicable, all equipment, components, accessories, and hardware will be UL listed for the intended
purpose of the installation.

School District of Osceola County Pathways for Communications Systems
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G. All critical internal manufacturing operations for installed products will have documented in-process
inspection and testing according to ISO9001.

H. Installed products will be manufactured by an ISO9001 certified facility.

I.  Installed products will be free from defects in material or workmanship from the manufacturer and will be of
the quality indicated.

J. All methods of construction that are not specified in the contract documents will be subject to control and
approval by the Project Technology Designer (RCDD) and SDOC Technology Services Department
Representative.

K. Installed products will be lot-traceable by date code.
1.7 DEFINITION:
A.  Not used
1.8 WARRANTIES:
A. Refer to Section 27 00 0O for general details
1.9 MATERIALS:
A.  Allmaterials shall be UL or ETL listed and verified and shall be marked as such.

B. Products shall be regularly catalogued items of the manufacturer and shall be supplied as a complete unit in
accordance with the manufacturer's standard specifications with any optional items required for proper
installation unless otherwise noted.

1. All materials used on this project shall be new. Used and refurbished equipment are not permitted. Provided
equipment on site in original packaging whenever practical.

1.10 DELIVERY, STORAGE AND HANDLING LOGISTICS:
A.  Material shall be delivered to the site in the original packing.

B. Materials delivered to the construction site shall be stored in a dry, secure area, preferably indoors. Storage
temperature of materials shall adhere to manufacturer’s recommendations. Movement of packaged materials
shall be in a manner to avoid damage of contents. On-site storage, either indoors or trailer, shall have
permission by the School District of Osceola County Staff, and shall not interfere with other construction
activity.

C. Installation of Category 5e, Category 6 or Category 6a cable shall be within the recommended temperature
range specified by the manufacturer. Cable installation temperature range between 500f and 800f is
recommended. Cabling should only be installed in facilities that are not exposed to the elements.

D. The Contractor is responsible for scheduling all deliveries and providing proper receipt, handling, and storage
of all materials. Protect all equipment from physical damages (dents, scratches, dust, water, paint, chemicals,
and temperature extremes) and vandalism, or theft. The Contractor shall replace any damaged or stolen
equipment. The Contractor is responsible for all equipment until final project acceptance by the School
District of Osceola County.

E. The Contractor is responsible for cleaning the worksite every business day and removing debris from the
facility.

1.11 COORDINATION WITH OTHER TRADES:

A.  Coordinate layout of work with other trades. Make minor adjustments in locations required for coordination.
Locations of structural systems, heating work and plumbing lines shall take preference over locations of
conduit lines where conflict occurs. Structural systems, heating work, and plumbing lines shall not interfere
with or otherwise impede the routing of communication cabling with cable tray, raceways, or other pathways
dedicated to communications. All potential issues shall be brought to the attention of the General Contractor,
Construction Manager, Architect, Engineer, Project Technology Designer (RCDD), The School District of
Osceola County and SDOC Technology Services Department Representative immediately before proceeding
with installation.

B. Other than minor issues, adjustments shall be submitted to the General Contractor, Construction Manager,
Architect, Engineer, Project Technology Designer (RCDD), and SDOC Technology Services Department
Representative for approval before proceeding with the work.
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C. Coordinate locations, arrangement, mounting, and support of all communications provisions with Division 26
Representative, Project Technology Designer (RCDD), and SDOC Technology Services Department

Representative that:

1. Allow maximum possible headroom unless specific mounting heights that reduce headroom are
indicated

2. Provide for ease of disconnecting the equipment with minimum interference to other installations

3. Allow right of way for piping and conduit installed at required slope

4. Coordinate that raceways, cables, and cable trays will be clear of obstructions and of the working and
access space of other equipment

5. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry
walls, and other structural components as they are constructed

6. Coordinate sleeve selection specified in Division 07 and Division 26

7. Coordinate location of access panels and doors for electrical items that are behind finished surfaces or
otherwise concealed

8. Coordinate the gauge cables to be used in the telecommunications grounding system
D. Low Voltage Contractor shall furnish and install the following:
1. Ladderracks
2. Cable trays
3. J-hooks
4. Ceiling or zone enclosures
E. Electrical Contractor shall furnish and install the following:
Conduit
Outlet Boxes
Penetrations

Mechanical Firestop devices

IS A

Sleeving (rated / non-rated barriers)
F.  Unless noted otherwise, the following items will be the responsibility of the School District of Osceola County:
1. Allelectronics and active data networking equipment, etc.
2. Telephones, etc.
3. PC’s, printers, video display terminals (desktop), flat panel displays (desktop), etc.
PART 2 PRODUCTS:
2.1 LADDER RACK:

A. Ladder rack is the effective and widely used cable runway that supports and delivers bundles of cable between
cabinets, racks, closets, along walls, and suspended from ceilings.

B. The ladder rack system features light, rugged, tubular steel construction. It is designed for mechanical support
and strain relief in long runs of cable and creates a smooth gradual bend for cable.

C. Ladder rack shall be manufactured from 16 GA Tubular steel.

1. Stringers will be made from 3/8” wide by 1-1/2” high tubular steel.

2. Cross members will be made from 1” wide by 1/2” high tubular steel.

3. Cross members will be welded in between stringers on 9” centers.
D. The ladder rack is available in gray and black finishes.

The ladder rack system features a broad line of sizes and fittings required for proper installation.
F.  Availablein 67, 12", 18" and 24" widths.
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2.2 CABLE TRAY - WIRE MESH
A. Clean and attractive pre-galvanized steel finish

B. No post-production chemical cleaning and plating. All surfaces are to be free of zinc whiskers, oils, solvents,
and soot from welding operation.

All wire trays are UL classified and can be used in grounding.
Available for overhead or under-floor applications

100% recycled steel content

mm o o

The wire basket cable tray systems provide superior cable management and protection for data
communications cabling.

o

The wire basket cable tray system features a broad line of sizes and fittings required for proper installation.

Layouts, installations, and changes are quickly and easily configured to requirements with wire cutting tools.
Basket tray installs faster than conduit systems and offers more flexibility and capacity.

I.  Individual tray sections shall be 10 ft. long.
J.  The cable tray system is available in 47, 6", 8", 12", 16”7, 18", 20” or 24" widths.
K. The cable tray system sidewalls are available with 2", 4” or 68” heights.

2.3 J-HOOKS:

A.  The J-Hooks will have a wide base design and smooth beveled edges to provide a large bending radius for
current and future high-performance data cables and fiber optics.

B. J-Hooks offer a solution that meets industry standards for Category 6A and easily accommodates large-
diameter fiber optic, innerduct and coax cable.

C. TheJ-Hooks are designed to provide a strong and stable pathway support installation.

D. Provides optimal support for high-performance data cable, up to and including Category 5e, Category 6,
Category 6A, and fiber optic cables.

E. Rounded edges on J-Hooks provide proper bend radius support for high performance data cables.
Multiple color options aid in the identification and organization of the pathway application.

G. Provides superior fill capacity and load rating over most other non-continuous cable support alternatives:

1. Category 5e 50 Cables
2. Category 6 35 Cables
3. Category 6A 25 Cables

H. Compliant with UL® 2043 and suitable for use in air handling (plenum) spaces.

I.  J-hooks do not require to be grounded.

J. Meets ISO®/IEC 14763-2, ANSI/TIA 568 and ANSI/TIA569

2.4 CONDUIT SYSTEMS:
A.  Conduit:

1. Galvanized rigid conduit (GRC):
2. Intermediate metallic conduit (IMC):
3. Electrical Metallic Tubing (EMT)

B. Datacom/AV/Electrical box:
1. Gangable Wall Boxes are a solution for in wall applications requiring AV, data, and power integration.

2. Concentric 1”- 2” knockouts combined with a 4-inch depth facilitates easy installation of
telecommunication cables incorporating pre-connectorized heads and bend radius required for high
performance Category 6 and 6A cables.

3. Designed to be installed independently or ganged together to receive any number of devices, allowing
them to accept any standard wall plate.

School District of Osceola County Pathways for Communications Systems
270528-5



PART 3 EXECUTION:

The Gangable Wall Boxes have a built-in adjustable sheetrock locating bracket to adjust to the depth of
the sheetrock.

The Gangable Wall Boxes can be installed in 2, 3, 4, 5, 6 gang applications.

A ground screw available in each gang so that regardless of what services are brought into the box there
is a means of grounding readily available.

The metallic low voltage partition is available to separate electrical from low voltage and can be use used
to divide other low voltage applications.

A metallic low voltage partition is available for both boxes and is adjustable to accommodate any number
of gangs.

3.1 LADDER RACK:
A. Horizontal Ladder Rack:

L.

10.

Provide all components of the ladder rack system (ladder rack, turns, splices, supports, and accessories)
from a single manufacturer.

Ladder rack shall be installed with side stringers facing down so that the ladder forms an inverted U-
shape and so that welds between the stringers (sides) and cross members (middle) face away from
cables.

Ladder rack shall be secured to the structural ceiling, building truss system, wall, floor or the tops of
equipment racks and/or cabinets using the manufacturer’'s recommended supports and appropriate
installation hardware and methods as defined by local code or the authority having jurisdiction (AHJ).

Ladder rack splices will be made in mid-span, not over a support, with the manufacturer’s recommended
splice hardware.

Install at 84" A.F.F. per manufacturer's recommendations and secured to the top of equipment racks.

Ladder rack shall be supported every 5’ or less in accordance with TIA-569-D. Ladder rack shall be
supported within 2’ of every splice and within 2’ on both / all sides of every intersection. Support ladder
rack within 2’ on both sides of every change in elevation. Support ladder rack every 2’ when attached
vertically to a wall.

When the pathway is overhead, ladder rack shall be installed with a minimum clearance of 12” above the
ladder rack. Leave a minimum of 12” in between ladder rack and ceiling / building truss structure. Leave
a minimum of 3” in between ladder rack and the tops of equipment racks and / or cabinets. Multiple tiers
of ladder rack shall be installed with a minimum clearance of 12” in between each tier of ladder rack.
When located above an acoustical drop ceiling, leave a minimum of 3” clearance between the top of the
drop ceiling tiles and the bottom of the ladder rack.

Within each telecommunications room, ladder rack should be bonded together, electrically continuous,
and bonded to the PBB or SBB, unless otherwise noted in the specifications and contract documents.
Ladder rack and turns shall be bonded across each splice with a bonding kit. Ladder rack shall be
bonded to the Telecommunication Bonding Busbar using an approved ground lug on the ladder rack and
a minimum #6 AWG grounding wire or as recommended by the AHJ. Remove paint from the ladder rack
where bonding/ground lugs contact the ladder rack so that the lug will contact bare metal. Use
antioxidant joint compound in between the bare metal on the ladder rack and ground lug. Use antioxidant
joint compound in between the bus bar and the ground lug. Verify continuity through the bonds at splices
and intersections between individual ladder rack sections and turns and through the bond to the PBB or
SBB.

The quantity of cables within the ladder rack will not exceed a whole number value equal to 50% of the
interior area of the ladder rack divided by the cross-sectional area of the cable. The interior area of ladder
rack will be considered to be the width of the ladder rack multiplied by a height of 2”, unless cable
retaining posts are added to the ladder rack. The interior area of ladder rack equipped with cable
retaining posts will be considered to be the width of the ladder rack multiplied by a height of 6”. Actual
cable fill for ladder rack that is not equipped with cable retaining posts will not exceed 2” in height. Actual
cable fill for ladder rack equipped with cable retaining posts will not exceed 6” in height.

The combined weight of cables within the ladder rack will not exceed the stated load capacity of the
ladder rack as stated in the manufacturer’s product specifications or load / design tables.
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3.2 J-HOOKS:
A
B.
C.
D.

11.

12.

13.

14.

15.

17.

18.

19.

20.

21.

22.

Cables (cable bundles) will be secured to the cross members of ladder rack with 34” wide reusable straps.
Straps are not required when ladder rack is equipped with cable retaining posts.

Add 8” high cable retaining posts to the open sides of ladder rack when cable fill exceeds 2” in height or
when cable bundles cannot be secured directly to the ladder rack cross members with a strap. Cable fill
within any ladder rack should not exceed 6” in height.

When a single ladder rack supports different types of cable media, each type of cable media and divided
area of the ladder rack separately when determining cable fill limits.

Use a radius drop to guide cables wherever cable exits overhead ladder rack to access a rack, cabinet or
wall-mounted rack and cabinet or termination field. Provide a moveable cross member also to attach and
align the radius drop in between the welded cross members of a ladder rack.

Cover the exposed ends of cable runway that do not terminate against a wall, the floor or the ceiling with
end caps or an end closing kit.

Whenever possible, maintain a 2’ separation between ladder racks used for communications cables and
pathways for other utilities or building services.

The installer will provide touch-up paint color-matched to the finish on the ladder rack and will correct any
minor cosmetic damage (chips, small scratches, etc.) resulting from normal handling during the
installation process prior to delivery to the School District of Osceola County.

If a component is cosmetically damaged to the extent that correction in the field is obvious against the
factory finish, the component will be replaced with a new component finished from the factory. If a
component is physically damaged due to mishandling or modification during the installation process, it
shall not be used as part of the ladder rack system.

The ladder rack shall be supported at three-foot intervals with triangular support brackets from the walls
and securely attached to the equipment.

Cable radius waterfalls shall be attached to the ladder rack to maintain cable bending radius where
cables enter and exit the ladder rack.

Cable shall be secured to the ladder rack using reusable Velcro® type cable wraps to arrange cables in
logical bundles.

Telecommunication grounding and bonding shall be in accordance with applicable codes, standards, and
regulations. Comply with ANSI/TIA-607-C and the NEC. The more stringent requirements shall be used.

Vertical Ladder Racks:

1.
2.

Vertical ladder rack shall be installed by the Contractor.

The vertical ladder rack shall be installed on the wall above / below sleeves from the floor to the ceiling
above. Stand offs shall be installed as necessary to support the required ladder rack.

The anchoring system provided shall be suitable for the type of wall and the weight to be supported by
the ladder rack.

Cable shall be secured to the ladder rack using reusable Velcro® type cable wraps to arrange cables in
logical bundles.

Do not space more than 60" apart

Acceptable sag from the bottom of the j-hook is between 4” and 12"

Do not exceed the recommended fill ratio of the j-hook. Consult the manufacturer.

Provide Velcro® type wraps for the structured cabling.
3.3 WIRE MESH CABLE TRAY:

A.  Provide all components of the tray system (tray, supports, splices, fasteners, and accessories) from a single
manufacturer.

B. Wire mesh cable tray shall be secured to the structural ceiling, building truss system, wall or floor using
manufacturer’s recommended supports and appropriate hardware as defined by local code or the authority
having jurisdiction (AHJ).
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C. When the pathway is overhead, wire mesh cable tray shall be installed with a minimum clearance of 12”
above the tray. Leave 12” in between the tray and ceiling / building truss structure. Multiple tiers of wire mesh
cable tray shall be installed with a minimum clearance of 12” in between the trays. When located above an
acoustical drop ceiling, wire mesh cable tray shall be installed a minimum of 3” above the drop ceiling tiles.

D. When installed under a raised floor, wire mesh cable tray shall be installed with a minimum 3/4” clearance
between the top of the tray and the bottom of the floor tiles or floor system stringers, whichever are lower in
elevation. Maintain a 3” clearance between trays wherever trays cross over.

E. Wire mesh cable tray shall be supported every 6’ of span or less. Support wire mesh cable tray within 2’ of
every splice and intersection. Support intersections on all sides. Support wire mesh cable tray on both sides of
every change in elevation/direction. The weight of the load on the cable tray must not exceed the stated limits
per span in the manufacturer’s published load table. Use additional supports where needed.

F.  Secure wire mesh cable tray to each support with a minimum of one fastener. Follow the manufacturers’
recommended assembly, splice, and intersection-forming practices.

G. Use installation tools and practices recommended by the manufacturer to field fabricate wire mesh cable tray
intersections and changes in elevation. Use side-action bolt cutters with an offset head to cut wire mesh cable
tray.

H. Wire mesh cable tray shall be bonded to the grounding busbar in the room (PBB or SBB) using an approved
ground lug on the wire basket tray and a minimum #6 AWG grounding wire or as recommended by the AHJ.
Follow UL classified splicing methods recommended by the manufacturer, ground the tray per NEC and
ANSI/TIA-607-C requirements and verify bonds at splices and intersections between individual cable tray
sections. Cable pathway should be electrically continuous through bonding and attached to the SBB or PBB.

I.  The quantity of cables within the tray will not exceed the recommended capacity by the manufacturer.

J. The combined weight of cables within the tray will not exceed stated load capacity in manufacturer’s
specifications.

K. Cable trays shall be utilized as main pathways entering or exiting CD (MDF) / FD (IDF) locations and shall be
incorporated as pathways for cable bundles over twenty-five cables. No open top cable supports shall be used
for cable bundles over twenty-five cables.

L. Separate different media type within the tray. Treat each type of media separately when determining cable fill
limits.

M. When pathways for other utilities or building services are within 2’ of the wire mesh cable tray, cover the tray
after cables are installed.

3.4 FIRESTOPPING AND SEALING CONDUITS / TRAYS:
A.  Mechanical Fire Stop devices shall be used throughout the cabling installation (when applicable / feasible).

B. The Telecommunication Contractor shall be responsible for sealing and firestopping of all penetrations and
conduits used and un-used in the telecommunication system.

C. The fire and smoke wall penetrations will be sealed promptly in all active walls so as not to diminish the level
of life safety.

D. Seal around conduits, sleeves and other wiring raceways passing through floors, fire rated walls, or partitions
which extend to underside of the structure above in strict conformance with Project drawings.

3.5 CONDUIT SYSTEMS:

A.  Conduit and boxes: comply with requirements in Division 26 Section "Raceway and Boxes for Electrical
Systems”.

B. All telecommunication conduits required for installation in the building floor slabs and above ceilings shall be
furnished and installed by the electrical Contractor under Division 26 - Electrical. These conduits are to be
routed as shown on the Division 27 - Telecommunication drawings.

C. Installation costs are to include all necessary equipment for a turnkey job, such as hangers, fittings, set screw,
connector ends, bushings, and color coding, as well as the repainting / cleanup of drywall area around each
new outlet box. Also, it shall be the Contractor’s responsibility to make and restore all firewall penetrations.

D. Flexible metal conduit shall not be used.

E. All station conduits shall be routed out of the box to the telecommunication Cable Tray, (under Division 26).
Station conduits shall be 1-1/4” EMT conduit with bushing.
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Conduits fewer than 30 ft. in length do not require grounding (under Division 26).

G. The Telecommunication Contractor will be responsible for fire stopping all the firewall penetrations or fire
barriers; conduit wall sleeves, cable trays, riser sleeves, and conduits.

H.  All conduits shall be thoroughly cleaned before installation. During the construction process and after the duct
line is complete; the ends of the conduits shall be plugged to prevent entry of any foreign matter. Particular
care shall be taken to keep the conduits free of concrete or any other substance during the course of the
construction process. Where it is necessary to cut the tapered end on a piece of conduit at the site, the cut
shall be made with a tool or lathe designed for that specific purpose. After the duct line has been completed, a
mandrel, not less than twelve inches (12") long, having a cross section of approximately one-quarter inch
(1/4") less than the inside cross section of the conduit, shall be pulled through each conduit. Afterward, a
brush with stiff bristles and swabs shall be pulled through the conduit to make certain that no foreign
materials have entered.

I.  The Contractor shall install pull cords in each conduit. The Contractor shall install a polyolefin pull line, of two
hundred pound (200lbs) Tensile Strength, in each conduit (under Division 26).

J. Galvanized rigid steel (GRC) or intermediate grade steel conduit (IMC): use for 1-1/4" diameter and larger; for
circuit's exposed to weather or moisture; in hazardous locations; run underground or in concrete. Terminate
with double locknuts and OZ type BLG grounding type bushing in dry locations and watertight hubs in Wet
locations. Join with threaded fittings. Do not use split fittings underground.

K. Electrical metallic tubing (EMT): use in dry locations only; use for branch Circuits; auxiliary and control circuit's;
telephone circuits. Join and terminate with rain-tight compression insulated throat fittings except auxiliary,
control and Telephone circuit's 1-1/4" diameter and larger use all-steel setscrew insulated throat Fittings.

L.  Liquid-tight flexible steel conduit (LT) shall have the same construction as flexible steel conduit above, except
with PVC coating by anaconda (Sealtite). Use in Exterior and wet locations for final connections to vibrating
equipment. Terminate With galvanized steel compression fittings approved for grounding.

M. PVC conduit shall be PVC as required by local codes. Connections shall be fully bonded and sealed, using
approved epoxy cement.

N. All conduits are to be placed above and below the lay-in ceilings as required for the type Systems and must be
supported from the overhead with Unistrut and supported to wall structure.

0. Conduit supports: use approved straps, rods, hangers, and trapeze channels. Conduit shall not be supported
with wire or perforated straps.

P.  The conduit installation work is to comply with the latest edition of the National Electrical Code, national
electrical safety code, standard building code, local ordinances and other standards indicated herein.

Electrical pull box covers must be labeled with the name of the feeder source and the feeder load.

R. The labeling must be done in painted stencil letters. These conduits shall be installed as indicated on the
construction drawings and to the School District of Osceola County / architect’s satisfaction.

S. Support all boxes from structure. Support outlet boxes in metal stud walls with caddy type h metal supports.
Locate adjacent power, telephone and data telecommunication outlets side by side in the same electrical box.

T. Electrical and data portions of the box will be separated by a divider. The box and divider will be bonded to an
approved ground.

U. Thread-less rigid or intermediate grade fittings shall not be used. Fittings must be steel or malleable bushings
shall be iron, galvanized, with smooth 1050-rated phenolic ring with grounding lug where required.

V.  Electrical metallic tubing, thread-less type connectors and couplings, etc., use galvanized steel, concrete tight,
insulated throat, set screw type conduit system.

W. Connectors for flexible steel conduit shall be UL approved for grounding, galvanized steel, thread-less type,
with insulated throat.

X.  Where ground conductor is installed in conduit 1%" and larger, provide insulated ground bushings and bond
full size ground wire from bushings to box or cabinet with self-tapping screw and appropriate lug.

Y. Conduit penetrations through roof shall be made in pipe flashings / seal approved by SDOC Representative /
architect and shall be located adjacent to the equipment served.

Z. Conduits for telecommunications backbone cabling (between telecom rooms, vaults, and buildings) shall have
two (2) detectable tree (3) cell fabric innerduct installed in each conduit.

END OF SECTION 27 05 28
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School District of Osceola County
SECTION 27 05 36
CABLE TRAYS FOR COMMUNICATIONS SYSTEMS
PART 1 GENERAL:
1.1 INTRODUCTION:
A.  Telecommunication Cable Tray:

1. The work covered by this section of the Specifications includes all labor necessary to perform and
complete such construction, all materials and equipment incorporated or to be incorporated in such
construction and all services, facilities, tools and equipment necessary or used to perform and complete
such construction.

a) Telecommunications cable trays and accessories in accordance with the strictest manufacturer
written recommendation per code or the best industry practice. These following communication
Specifications are requirements for all School District of Osceola County (SDOC) projects. Request
for deviations from these guides and requirements must be made in writing to the School Board of
Osceola County.

1.2 RELATED DOCUMENTS:

A. Division 27 Sections that apply to this Section are:

1. Section 27 00 00 Communications
2. Section 27 05 26 Grounding & Bonding for Communications Systems
3. Section 27 05 28 Pathways for Communications Systems
4. Section 27 11 10 Telecommunications Spaces, Equipment and Fittings
5. Section 27 13 13 Communications Copper Backbone Cabling
6. Section 27 13 23 Communications Optical Fiber Backbone Cabling
7. Section 27 1513 Communications Copper Horizontal Cabling
8. Section 27 1543 Communications Faceplates and Modules
9. Section 27 16 19 Communications Patch Cords and Station Cords
10. Section 27 21 33 Wireless Access Point System
11. Section 27 41 16 Classroom Amplification System
12. Section 27 51 23 Educational Intercom and Program Clock System
13. Section 27 53 21 Distributed Antenna System - Public Safety

1.3 STANDARDS AND CODES:

A. Refer to other sections in Division 27 00 00 - Communications
B. Refer to Division 01 - Reference Standards and General Conditions of the Contract
C. Complies with the following:

1. ASTM B 633 - Specification for Electrodeposited Coatings of Zinc on Iron and Steel

A WD

Carbon Steel

© N o O

School District of Osceola County

ASTM A 653 - Specification for Steel Sheet, Zinc-Coated (Galvanized) by the Hot Dip Process
ASTM A 123 - Specification for Zinc (Hot Galvanized) Coatings on Iron and Steel

ASTM A 510 - Specification for General Requirements for Wire Rods and Coarse Round Wire,
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9. ASTM D 769 - Standard Specification for Black Oxide Coatings
1.4 APPROVED PRODUCT MANUFACTURERS:

A.  The manufacturer of the materials in this section, that School District of Osceola County is using as basis of
design in this document, as required for construction of the cabling infrastructure per contract documents
shall be:

1. Hubbell Premise Wiring

B. Product substitutions from other manufacturers shall require the approval of the Project Technology Designer
(Project Electrical Engineer and Registered Communication Distribution Designer (RCDD)) and SDOC
Technology Services Department Representative 10 business days prior to bid opening.

1.5 SUBMITTALS:
A.  Shop Drawings:

1. Shop drawings will indicate the location of cable routes, bundle sizes, and penetrations (including cable
trays, mechanical firestops, and interior / exterior sleeving), and will require the approval of the Project
Technology Designer (Project Electrical Engineer and Registered Communication Distribution Designer
(RCDD)) and SDOC Technology Services Department Representative prior to implementation.

B. Submit Manufacturer’s Cut Sheets for the following (Refer to Section 27 00 00 - Communications Submittal):
1. Major items not included in the Product Section
2. Submit for approval in accordance with specified submittal procedures:
a) Wire / Cable Trays
b) Cable Tray Accessories
1.6 QUALITY ASSURANCE:
A.  Manufacturer:

1. Firms regularly engaged in manufacture of the materials, called out for in this section, whose products
have been in satisfactory use in similar service for not less than 3 years.

B. The Contractor will install work in accordance with the latest School District of Osceola County Requirements,
the latest BICSI Information Technology Systems Installation Methods Manual, Telecommunications
Distribution Methods Manual, TIA/EIA Standard Commercial Building Telecommunications Cabling Standard,
systems planning and design manual.

C. The Contractor who is installing the materials and systems will be trained by the referenced manufacturer in
the proper installation practices. The Contractor will have the proper tools and test equipment to ensure a
good and proper installation.

D. Installed UTP cabling systems, pathways and distribution facilities will adhere to manufacturer’s instructions,
contract drawings and specifications, and applicable codes, standards, and regulations.

E. Installed UTP cabling systems and field test results will strictly adhere to requirements of ANSI/TIA-568-0.D,
ANSI/TIA-568-1.D and ANSI/TIA/EIA-568-2.D.

F.  Where applicable, all equipment, components, accessories, and hardware will be UL listed for the intended
purpose of the installation.

G. All critical internal manufacturing operations for installed products will have documented in-process
inspection and testing according to ISO9001.

H. Installed products will be manufactured by an ISO9001 certified facility.

L Installed products will be free from defects in material or workmanship from the manufacturer and will be of
the quality indicated.

J.  All methods of construction that are not specified in the contract documents will be subject to control and
approval by the Project Technology Designer (RCDD) and SDOC Technology Services Department
Representative.

K. Installed products will be lot-traceable by date code.
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PART 2 PRODUCTS:

2.1 WIRE TRAY:

A. Provide wire basket of types and sizes indicated, with all required splicing and mounting hardware.

B. Pre-Galvanized Zinc: Straight section shall be made from pre-galvanized steel meeting the minimum
mechanical properties of ASTM A641.

C. All straight section longitudinal wires shall be constructed with a continuous top wire safety edge. Safety edge
must be T-welded on all tray sizes.

D. Wire basket shall be made of high strength steel wires and formed into a standard 2 inch by 4-inch wire mesh
pattern with intersecting wires welded together. All mesh sections must have at least one bottom longitudinal
wire along entire length of straight section.

E. Straight sections shall be furnished in standard 118-inch lengths.

Wire basket shall have 4 inches usable loading depth by 24 inches wide.

G. When multiple mediums are used in the same tray, a divider must be used for separation. The dividers must
be grounded.

H. Allfittings shall be field formed, from straight sections, in accordance with the manufacturer’s instructions.

L

All Tray sections and splicing assemblies shall be UL Classified as an Equipment Ground Conductor (EGC).

2.2 CABLE TRAYACCESSORIES:

A

PART 3 EXECUTION:

Fittings: Tees, crosses, risers, elbows, and other fittings should be of the same materials and finishes as cable
tray, and from the same manufacturer.

Cable tray supports and connectors including bonding jumpers, as required by cable tray manufacturer.

Cable tray fittings that are used for changing of direction or elevation shall be factory made expressly for that
purpose. No field improvised fittings are to be used.

3.1 GENERAL:

A.  Coordinate location of cable trays with other trades to avoid conflicts and maintain accessibility.

B.  Wire baskets / cable trays shall be utilized where cable bundles exceed twenty-five cables and as main
pathways exiting / entering CD (MDF) / FD (IDF) locations.

C. Quantities of cable trays and associated accessories shown on the drawings are illustrative only and are
meant to indicate the general configuration of the work. The Contractor is responsible for providing the correct
quantities of materials to construct a system that meets the intent of these Specifications and the relevant
codes.

D. Where installed above an accessible ceiling, cable trays shall be not less than 12 inches above the bottom of
the finished ceiling.

E. Vertical clearance above the tray shall be a minimum of 12 inches; clearance to at least one side of the cable
tray shall be not less than 3 feet.

Conduit entries and all other transition points shall occur only in accessible locations.

G. Install wire basket as indicated; in accordance with recognized industry practices (NEMA VE-2 2018), to
ensure that the cable tray equipment complies with requirements of NEC, and applicable portions of NFPA
70B and NECA’s “Standards of Installation” pertaining to general electrical installation practices.

H. Coordinate wire basket with other electrical work as necessary to properly interface installation of wire basket

runway with other work.

Provide required space encompassing wire basket to permit access for installing and maintaining cables.

3.2 INSTALLATION:

A. Cable tray shall be one continuous structure, and installed level.
B. Alltransitions shall use radius fittings.
C. Install cable tray so that it is accessible:
1. Installation in open ceiling areas and above lay-in accessible ceilings is generally acceptable.
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2. Installation above "hard" ceilings, within a chase, behind a wall or where obstructed by ducts, pipes, etc.
is not acceptable.

D. Where the cable tray crosses an inaccessible area, place a minimum of four 4” conduits, with reamed and
bushed ends, to connect the accessible segments together. The 4” conduits must extend beyond the edge of
the inaccessible area on both sides.

1. Exception: Relatively short (10 foot maximum) straight sections (no transitions) of cable tray may be
routed over hard ceilings or through similar inaccessible areas provided that good access to the cable
tray is maintained at both ends of the short inaccessible run.

E. Where conduits are used in lieu of a section of cable tray, they must join the cable tray from the end at an
equal height, not from the side or above. Transitions of this type require the use of a Straight Reducer Fitting.

F. Install expansion joints and related fittings where required to accommodate the expected environmental
ambient temperature range of 500 to 80°F.

G. Each end of the tray shall be equipped with a finished lip and drop off to reduce damage to cables.

Manufactured offsets shall be used to change height or direction of rigid cable trays. Cable tray vertical
transitions or transitions from a cable tray to other pathways must be designed such that unsupported cable
does not exceed 2 feet.

I.  Cable tray offsets shall utilize 30-degree angles, and distance between transitions shall be no less than two
times the offset distance.

J.  Cable trays shall be clean and free of debris before the placement of cable.
K.  Firestopping:

1. Where cable tray encounters a fire rated assembly (wall, floor, shaft, etc.), install a listed mechanical fire
stop system to maintain the fire rating of the assembly. Firestop systems must be of a re-enterable type
EZ Path mechanical Fire Rated pathway.

2. Allfirestop systems must be accessible for future maintenance.
L.  Support:

1. Supports shall be 3/8” threaded rod trapeze style hangers, threaded rods with rail clips as recommended
by the cable tray manufacturer and as suitable for the specified cable tray NEMA Load / Span
Designation.

2. Side rails shall bear on the supports; rungs shall not bear on the supports.
3. Cable tray supports shall not be used to mount any other structures.
3.3 GROUNDING & BONDING:

A. Cable tray shall be electrically continuous. Where a cable tray run is interrupted at a fire rated assembly, an
expansion joint or is otherwise rendered electrically discontinuous, provide bonding jumpers.

Where cable tray enters a telecommunication or equipment room, bond the cable tray to the TGB in that room.

C. Where conduits or other conductive raceways connect to a cable tray system, bond them together with
connection suitable for the purpose.

D. Referto Section 27 05 26 for additional details.
3.4 TESTING:

A. Test wire basket support systems to ensure electrical continuity of bonding and grounding connections, and to
demonstrate compliance with specified maximum grounding resistance. See NFPA 70B, Chapter 11, for
testing and test methods.

3.5 ACCEPTANCE:

A.  Once the installation and testing of all pathways have been completed and the Project Technology Designer
(Electrical Engineer and Registered Communications Distribution Designer (RCDD)) and SDOC Technology
Services Department Representative are satisfied that all work is in accordance with the Contract Documents,
the Technology Designer (RCDD) will notify the School District of Osceola County (SDOC) Project Manager in
writing or via email of acceptance.

B. No cables shall be installed in the cable trays until School District of Osceola County Technology Services
Department Representative has given acceptance.
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END OF SECTION 27 05 36
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School District of Osceola County Cable Trays for Communications Systems
270536-5



School District of Osceola County

PART 1 GENERAL:

SECTION 27 11 10

TELECOMMUNICATIONS SPACES, EQUIPMENT, AND FITTINGS

1.1 INTRODUCTION:

A. Telecommunications Spaces:

1.

The work covered by this section of the Specifications includes all labor necessary to perform and
complete such construction, all materials and equipment incorporated or to be incorporated in such
construction and all services, facilities, tools, and equipment necessary or used to perform and complete
such construction. The work of this section shall include, but is not limited to, the following:

B. Telecommunication rooms, spaces, locations, and accessories in accordance with the strictest manufacturer
written recommendation per code or the best industry practice. These following communication Specifications
are requirements for all School District of Osceola County (SDOC) projects. Request for deviations from these
guides and requirements must be made in writing to the School Board of Osceola County.

1.2 RELATED DOCUMENTS:

A. Division 27 Sections that apply to this Section are:

=
©

11.
12.
13.

© 0o N O O W N B

Section 27 00 00
Section 27 05 26
Section 27 05 28
Section 27 05 36
Section 27 13 13
Section 27 13 23
Section 27 15 13
Section 27 15 43
Section 27 16 19
Section 27 21 33
Section 27 41 16
Section 27 51 23
Section 27 53 21

1.3 STANDARDS AND CODES:

Communications

Grounding & Bonding for Communications Systems
Pathways for Communications Systems

Cable Trays for Communications Systems
Communications Copper Backbone Cabling
Communications Optical Fiber Backbone Cabling
Communications Copper Horizontal Cabling
Communications Faceplates and Modules
Communications Patch Cords and Station Cords
Wireless Access Point System

Classroom Amplification System

Educational Intercom and Program Clock System

Distributed Antenna System - Public Safety

A. Refer to other Sections in Division 27 00 00 - Communications

B. Referto Division 01 - Reference Standards and General Conditions of the Contract.

C. Complies with both ANSI/TIA-607-C and NEC Article 250. The most stringent rules apply.

1.4 APPROVED PRODUCT MANUFACTURERS:

A.  The manufacturer of the products and materials in this section, that School District of Osceola County is using
as basis of design in this document, as required for construction of the cabling infrastructure per contract
documents shall be:

1. Hubbell Premise Wiring
2. ReadySPEC Backboards

3. Chatsworth Products
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B. Product substitutions from other manufacturers shall require the approval of the Project Technology Designer
(Project Electrical Engineer and Registered Communication Distribution Designer (RCDD)) and SDOC
Technology Services Department Representative 10 business days prior to bid opening.

1.5 SUBMITTALS:
A.  Shop Drawings:

1. Shop drawing will indicate the location of cable routes, bundle sizes, and penetrations (including cable
trays, mechanical firestops, and interior / exterior sleeving), and will require the approval of the Project
Technology Designer (Project Electrical Engineer and Registered Communication Distribution Designer
(RCDD)) and SDOC Technology Services Department Representative prior to implementation.

B. Submit Manufacturer’s Cut Sheets for the following (Refer to Section 27 00 00 - Communications Submittal):
1. Major items not included in the Product Section.
2. Submit for approval in accordance with specified submittal procedures:
a) Racks
b) Enclosures
c) Patch panels
d) Cable Management
e) Ladder Racks
f)  Vertical Cable Managers
g Horizontal Cable Managers
h)  HVAC system for CD (MDF) / FD (IDF) locations
1.6 QUALITY ASSURANCE:
A.  Manufacturers:

1. Firms regularly engaged in manufacture of the materials, called out for in this section, whose products
have been in satisfactory use in similar service for not less than 3 years.

B. The Contractor will install work in accordance with the latest School District of Osceola County Requirements,
the latest BICSI Information Technology Systems Installation Methods Manual, Telecommunications
Distribution Methods Manual, TIA/EIA Standard Commercial Building Telecommunications Cabling Standard,
systems planning and design manual.

C. The Contractor installing the Premise cabling system, hardware, components, and devices will be trained by
the referenced manufacturer(s) in the proper installation practices. The Contractor will have the proper tools
and test equipment to insure a good and proper installation.

D. Installed UTP and fiber optic cabling systems, pathways, and distribution facilities will adhere to
manufacturer’s instructions, contract drawings, specifications, applicable codes, standards, and regulations.

E. Installed UTP cabling systems and field test results will strictly adhere to requirements of ANSI/TIA-568-0.D,
ANSI/TIA-568-1.D and ANSI/TIA/EIA-568-2.D.

F. Installed optical fiber cabling systems and field test results will strictly adhere to requirements of ANSI/TIA-
568-0.D and ANSI/TIA/EIA-568-3.D.

G. Where applicable, all equipment, components, accessories, and hardware will be UL listed for the intended
purpose of the installation.

H. Al critical internal manufacturing operations for installed products will have documented in-process inspection
and testing according to ISO9001.

I.  Installed products will be manufactured by an ISO 9001 certified facility.

J.  Installed products will be free from defects in material or workmanship from the manufacturer and will be of
the quality indicated.
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K. All methods of construction that are not specified in the contract documents will be subject to control and
approval by the Project Technology Designer (RCDD) and SDOC Technology Services Department
Representative.

L. Installed products will be lot-traceable by date code.

1.7 DEFINITION:

A.  Campus Distributor Room - CD (MDF):

1.

10.

The School District of Osceola County (SDOC) established standard for all newly constructed, retrofitted,
and renovated CD (MDF) locations will be a minimum of twenty (20) linear feet long by ten (10) linear feet
wide (rectangular shape ONLY), free of any liquid, HVAC, and electrical conveyance (excluding fire
protection and space requirements). CD (MDF) locations shall not support more than 10k square feet of
space. No drop ceiling shall be installed in any CD (MDF) location and all flooring shall be “Luxury Vinyl
Flooring (LVT)” covering “ONLY” (no other finish shall be installed). Floor covering shall be installed prior to
rack placement. “No Storage Allowed” placard shall be displayed at entrance of space. Roof access is not
permitted in any CD (MDF) location - NO EXCEPTIONS.

All CD (MDF) free-standing rack locations shall have a minimum clearance from the rear pad of the free-
standing rack to the backboard of forty-eight inches. Installation of these free-standing racks shall be
coordinated with and approved by Project Technology Designer (RCDD) and SDOC Technology Services
Representative to ensure proper placement prior to anchoring.

All CD (MDF) entrance locations are located within the main building enclosure, primary access (no
secondary room access) swing open into an open corridor rather than into the telecom space (no exterior
access), consisting of a forty-eight (48) inch door configuration (two (2) thirty-six inch double door
configuration is acceptable), and keyed appropriately for access by SDOC Technology Services
Department authorized Representatives and designates (badged access controlled environment is
preferred).

All backboards (white in color) are provided and installed by the selected Electrical Contractor, are
mounted on all walls as indicated by SDOC predesignated locations and identified as indicated by SDOC
approved details and drawings.

A minimum of three (3) 4-inch conduits shall feed each FD (IDF) location served from the CD (MDF)
location. One (1) conduit shall be designated for copper backbone cabling, One (1) conduit shall be
designated for fiber optic backbone cabling, and One (1) shall be designated as “spare”. All backbone
cabling conduits shall be homerun.

One (1) NEMA 5-20R quad power receptacle shall be provided and installed BEHIND equipment rack #1
and #5 at eighty (80) inches above finished floor (A.F.F.), unless otherwise noted (U.O.N.) at SDOC
predesignated locations. All technology work areas shall have dedicated load centers (breaker panels).
Surface mounted application is not an acceptable solution for new construction.

A minimum of two (2) 208 VAC NEMA L6-30R power receptacles for every three (3) free standing system
equipment racks shall be installed at SDOC predesignated locations. The installation one (1) additional
208 VAC NEMA L6-30R power receptacle shall be installed at the designated server rack location. Project
Technology Designer (RCDD) and SDOC Technology Services Department Representatives reserve the
right to increase or decrease quantities (site dependent). All technology work areas shall have dedicated
load centers (breaker panels). Surface mounted application is not an acceptable solution for new
construction.

A minimum of one (1) light fixture in front of and one (1) light fixture to the rear of system rack assemblies
providing a minimum of 50 foot candle of lighting at each cable termination location shall be provided and
installed. Additional light fixtures shall be installed throughout the CD (MDF) location to provide adequate
lighting. All technology work areas shall have dedicated load centers (breaker panels).

A minimum of one (1) 120 VAC NEMA 5-20R quad power receptacle on each wall at 18” A.F.F., on the Fire
Alarm identified backboard, on the Security identified backboard, and on the DAS identified backboard
shall be provided and installed. SDOC Technology Services Department Representative and Project
Technology Designer (RCDD) reserve the right to increase or decrease quantities (site dependent). All
technology work areas shall have dedicated load centers (breaker panels). Surface mounted application is
not an acceptable solution for new construction.

An appropriate quantity of STI EZ-Path Series 44 mechanical fire rated raceway on each wall’s cable
entrance regardless of the fire / smoke rating (or lack thereof) into the CD (MDF) location - EMT sleeving
and fire putty is not an acceptable substitution for mechanical fire rated raceway. Value engineered
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removal of this requirement shall not be an acceptable option - NO EXCEPTIONS.

11. The HVAC Contractor shall provide and install a cooling system capable of maintaining continuous
temperatures between 68°and 720 Fahrenheit. Temperature within this location (room) shall notexceed
820 Fahrenheit at any time - NO EXCEPTIONS.

B. Floor Distributor Room - FD(IDF):

1. The School District of Osceola County (SDOC) established standard for all newly constructed, retrofitted,
and renovated FD (IDF) locations shall be a minimum of ten (10) linear feet long by eight (8) linear feet
wide (rectangular shape) free of any liquid, HVAC, and electrical conveyance (excluding fire protection and
space requirements). FD (IDF) locations shall not support more than 10k square feet of space. No drop
ceiling shall be installed in any FD (IDF) location and all flooring shall be “Luxury Vinyl Flooring (LVT)”
covering “ONLY” (no other finish shall be installed). Floor covering shall be installed prior to rack
placement. “No Storage Allowed” placard shall be displayed at entrance of space. Roof access is not
permitted in any FD (IDF) locations - NO EXCEPTIONS.

2. FD (IDF) locations shall be sized based upon the number of free-standing racks employed to service the
maximum 10k square feet area:

a) Rooms with 2 racks (or less) shall require an area of ten (10) linear feet long by eight (8) linear feet
wide creating a rectangular shaped area

b) Rooms with 3 racks shall require an area of ten (10) linear feet long by ten (10) linear feet wide,
creating a square shaped area

¢) Rooms with 4 racks shall require an area of ten (10) linear feet long by twelve (12) linear feet wide,
creating a rectangular shaped area

d) Rooms with 5 racks shall require an area of ten (10) linear feet long by fourteen (14) linear feet wide,
creating a rectangular shaped area

e) All designs shall incorporate square or rectangular shapes ONLY. No other shapes shall be
considered in the creation of Floor Distributor Rooms - FD (IDF)

3. All FD (IDF) free-standing rack locations shall have a minimum clearance from the rear pad of the free-
standing rack to the backboard of forty-eight inches. Installation of these free-standing racks shall be
coordinated with and approved by Project Technology Designer (RCDD) and SDOC Technology Services
Representative to ensure proper placement prior to anchoring.

4. All FD (IDF) entrance locations are located within the building enclosure, primary access (no secondary
room access) opening into an open corridor (no exterior access), consisting of a forty-eight (48) inch door
configuration, and keyed appropriately for access by SDOC Technology Services Department authorized
Representatives and designates (badged access-controlled environment is preferred).

5. All backboards (white in color) are provided and installed by the selected electrical Contractor, are
mounted on all walls as indicated by SDOC predesignated locations and identified as indicated by SDOC
approved details and drawings.

6. One (1) NEMA 5-20R quad power receptacle shall be provided and installed by the selected Electrical
Contractor and shall be mounted BEHIND equipment rack #1 at eighty (80) inches above finished floor
(A.F.F.), unless otherwise noted (U.0.N.) at SDOC predesignated locations. Installation of these power
receptacles shall be coordinated with and approved by Project Technology Designer (RCDD) and SDOC
Technology Services Representative to ensure proper placement prior to installation. All technology work
areas shall have dedicated load center (breaker panels). Surface mounted application is not an
acceptable solution for new construction.

7. A minimum of two (2) 208 VAC NEMA L6-30R power receptacles for every three (3) free standing systems
equipment racks installed at SDOC predesignated locations. Project Technology Designer (RCDD) and
SDOC Technology Services Department Representative reserve the right to increase or decrease
quantities (site dependent). All technology work areas shall have dedicated load centers (breaker panels).
Surface mounted application is not an acceptable solution for new construction.

8. A minimum of one (1) light fixture in front of and one (1) light fixture to the rear of system rack assemblies
providing a minimum of 50 foot candle of lighting at each cable termination location. Light fixtures shall be
installed throughout the FD (IDF) location to provide adequate lighting in addition to the light fixtures
installed in front of and to the rear of the system rack assembilies. All technology work areas shall be
dedicated load centers (breaker panels).
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9. A minimum of one (1) 120 VAC NEMA 5-20R quad power receptacle on each wall at 18” A.F.F., on the Fire
Alarm identified backboard, on the Security identified backboard, on the DAS identified backboard, and
installed at SDOC predesignated locations. Project Technology Designer (RCDD) and SDOC Technology
Services Department Representative reserve the right to increase or decrease quantities (site dependent).
All technology work areas shall have dedicated load centers (breaker panels). Surface mounted application
is not an acceptable solution for new construction.

10. An appropriate quantity of STI EZ-Path Series 44 mechanical fire rated raceway on each wall’s cable
entrance regardless of the fire / smoke rating (or lack thereof) into the FD (IDF) location - EMT sleeving
and fire putty is not an acceptable substitution for mechanical fire rated raceway. Value engineered
removal of this requirement shall not be an acceptable option - NO EXCEPTIONS.

11. The HVAC Contractor shall provide and install a cooling system capable of maintaining continuous
temperatures between 68° and 72° Fahrenheit. Temperature within this location (room) shall not exceed
820 Fahrenheit at any time - NO EXCEPTIONS.

1.8 WARRANTIES:
A. Referto Section 27 00 00 for general details.
1.9 MATERIALS:
A.  Allmaterials shall be UL or ETL listed and verified and shall be marked as such.

B. Products shall be regularly catalogued items of the manufacturer and shall be supplied as a complete unit in
accordance with the manufacturer's standard specifications with any optional items required for proper
installation unless otherwise noted.

1. All materials used on this project shall be new. Used and refurbished equipment are not permitted.
Provided equipment on site in original packaging whenever practical.

1.10 DELIVERY, STORAGE AND HANDLING LOGISTICS:
A.  Material shall be delivered to the site in the original packing.

B. Materials delivered to the construction site shall be stored in a dry, secure area, preferably indoors. Storage
temperature of materials shall adhere to manufacturer’s recommendations. Movement of packaged materials
shall be in a manner to avoid damage of contents. On-site storage, either indoors or trailer, shall have
permission by School District of Osceola County Staff, and shall not interfere with other construction activity.

C. Installation of the cable shall be within the recommended temperature range specified by the manufacturer.
Cable installation temperature range between 500 f and 80°f is recommended. Cabling should only be installed
in facilities that are not exposed to the elements.

D. The Contractor is responsible for scheduling all deliveries and providing proper receipt, handling, and storage
of all materials. Protect all equipment from physical damages (dents, scratches, dust, water, paint, chemicals,
and temperature extremes), vandalism, or theft. The Contractor shall replace any damaged or stolen
equipment. The Contractor is responsible for all equipment until final project acceptance by the School District
of Osceola County.

E. The Contractor is responsible for cleaning the worksite every business day and removing debris from the
facility.

1.11 COORDINATION WITH OTHER TRADES:

A.  Coordinate layout of work with other trades. Make minor adjustments in locations required for coordination.
Locations of structural systems, heating work, and plumbing lines shall take preference over locations of
conduit lines where conflict occurs. Structural systems, heating work, and plumbing lines shall not interfere
with or otherwise impede the routing of communication cabling with cable tray, raceways, or other pathways
dedicated to communications. All potential issues shall be brought to the attention of the General Contractor,
Construction Manager, Architect, Engineer, Project Technology Designer (RCDD), and SDOC Technology
Services Department Representative immediately, before proceeding with installation.

B. Other than minor issues, adjustments shall be submitted to the General Contractor, Construction Manager,
Architect, Engineer, Project Technology Designer (RCDD), and SDOC Technology Services Department
Representative for approval before proceeding with the work.

C. Coordinate location, arrangement, mounting, and support of all communications provisions with Division 26
Representative, Project Technology Designer (RCDD), and SDOC Technology Services Department
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Representative that:

1.

2
3.
4

o

~

8.

Allow maximum possible headroom unless specific mounting heights that reduce headroom are indicated.
Provide for ease of disconnecting the equipment with minimum interference to other installations.
Allow right of way for piping and conduit installed at required slope.

Coordinate that connecting raceways, cables, and cable trays will be clear of obstructions, the workings
and access space of other equipment.

Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry
walls, and other structural components as they are constructed.

Coordinate sleeve selection specified in Division 07 and Division 26.

Coordinate location of access panels and doors for electrical items that are behind finished surfaces or
otherwise concealed.

Coordinate the gauge cables to be used in the telecommunication grounding system.

D. Low Voltage Contractor shall furnish and install the following:

1
2.
3.
4.
5.

Racks & Accessories
Enclosures & Accessories
Patch Panels & Accessories
Ladder Racks & Accessories

Grounding within telecommunication rooms, spaces, and locations

E. Electrical Contractor shall furnish and install the following:

1

2
3.
4

Backboards, paint, and labeling (borders)
Power circuits to telecommunication rooms, spaces,equipment, devices, and components
Grounding to telecommunication rooms, spaces, and locations

Coordinate location of electrical receptacles to be installed inside walls or cabinets. Surface mounted
conduit and boxes are not an acceptable installation for new construction - NO EXCEPTIONS

F.  Unless noted otherwise, the following items will be the responsibility of SDOC Technology Service Department
Representative and the School District of Osceola County:

1
2.
3.
4.

All electronics and active data networking equipment, etc.
All port assignments for Fire Alarm, Intercom, DAS, Security, and Intercom
All Telephones, etc.

All PC’s, printers, video display terminals (desktop), flat panel displays (desktop), etc.

G. Contractor will coordinate with SDOC Technology Services Department Representative for network and
computer equipment specifications and / or installation requirements before starting Work.

H. Contractor will coordinate with the Project Technology Designer (RCDD), General Contractor, and SDOC
Technology Services Department Representative for location and type of blocking to be installed in the walls to
support wall mounted equipment.

PART 2 PRODUCTS:

2.1 PATCH PANELS:

A. UTP Patch Panels, Category 6A:

1. Keystone acceptable 24-port and 48-port
2. Non-keyed, unshielded, 4-pair
3. 8-position, 8-wire (RJ-45)
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4. Accommodates T568A wiring
5. Useable bandwidth beyond 500 MHz
6. Nose Contacts:
a) Beryllium copper with a minimum of 50-micro inch gold plating over nickel
7. Insulation displacement terminals
8. 110 blocks: Polycarbonate
9. Jack Contacts: Phosphor bronze with 200 micro-inch tin lead 60/40 over nickel under plating
10. Terminates 22-24 AWG solid conductors
11.  Minimum Contact Force: 100 grams with FCC compliant 8-positionplug
12.  Mating Cycles: 2000+ with FCC compliant 8-position plug
13. Component Performance shall exceed ANSI/TIA-568-2.D Category 6A component requirements
14. Panel shall be constructed of 14-gauge steel, rolled edge construction with black powder coat finish.
15. Panel shall be standard 19-inch rack mount.
16. Includes rear cable management to the panel
B. UTP Patch Panels, Category 6:
1. Keystone acceptable 24-port and 48-port
2. Non-keyed, unshielded, 4-pair
3. 8-position, 8-wire (RJ-45)
4. Accommodates T568A
5. Useable bandwidth beyond 250 MHz
6. Nose Contacts:
a) Beryllium copper with a minimum of 50-micro inch gold plating over nickel
7. Insulation displacement terminals
8. 110 blocks: Polycarbonate
9. Jack Contacts: Phosphor bronze with 200 micro-inch tin lead 60/40 over nickel under plating
10. Terminates 22-24 AWG solid conductors
11.  Minimum Contact Force: 100 grams with FCC compliant 8-positionplug
12. Mating Cycles: 2000+ with FCC compliant 8-position plug
13.  Component Performance shall exceed ANSI/TIA-568-2.D Category 6 component requirements,
14.  Panelshall be constructed of 14-gauge steel, rolled edge construction with black powder coat finish.
15.  Panel shall be standard 19-inch rack mount.
16. Includes rear cable management to the panel
2.2 FLOOR MOUNT RACKS:
A.  Extruded aluminum construction, black powder coated finish
B. 19 inches mounting width by 84 inches height with 24-inch full width base
C. 1000lIb. static weight capacity
D. 12/24tapped holes, EIA/JECA-310-E Universal Mounting Pattern

School District of Osceola County Telecommunication Spaces, Equipment, and Fittings
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45 rack mount units, +1 on rear for Horizontal Busbar
10-inch-deep mountingrails
Ladder rack mounting plate attached

Furnish and install rack isolation kit

Furnish and install vertical wire management channels on both sides of rack, type as specified.

Furnish and install horizontal wire management units, quantity and type as specified.

Furnish and install ground terminal block/lug for each rack and #6 AWG ground wire to room ground bus bar.

2.3 ENCLOSURES:

A

Wall Mount Cabinets:

1. Constructed of Cold Rolled Steel
2. 12-gauge vertical rails
3. 14-gauge sides and doors
4. Black Powder Coating
5. Integrated lock on the side panels, front and rear door
6. 2000lIb static load capacity
7. EIA-310-D Universal hole pattern
8. Perforated front and rear doors to optimize airflow
9. Have attachment points for mounting power strips or other accessories
10. #12-24 threaded hole configuration
11. 18 Rack Units (RU)
12. 37"HX37"WX25"D

13. Seismic units available where required

2.4 SERVER CABINETS:

m o o @

T o m

M.

Constructed of Cold Rolled Steel

12-gauge vertical rails

14-gauge sides and doors

Black Powder Coating

Integrated lock on the side panels, front and rear door
2000Ib static load capacity

EIA-310-D Universal hole pattern

Perforated front and rear doors to optimize air flow
Have attachment points for mounting power strips or other accessories
#12-24 threaded hole configuration

Minimum 42 Rack Units (RU)

Minimum 80"H X 24”"W X 42"D

Seismic units available whererequired

2.5 EQUIPMENT RACK & ENCLOSURE ACCESSORIES:

School District of Osceola County
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Power Strip:
1.  Electrical Specifications: 20A-120V
2. Receptacle Type: NEMA5-20R

3. 12 Receptacles

4. Surge protected

5. ON-OFF switch

Horizontal Cable Management:

1. 2RU front management ONLY

2. 4" frontringdepth

3. Metal construction

4. Front cover

5. Pass-thru holes from front to rear

2.6 VERTICAL CABLE MANAGEMENT:

A

Equipment Racks:

1. 84"HX6"W X 107D

2. 14-gauge cold rolled steel

3. Door with dual hinge and positive latch

4. All steel construction - steel rod support members

5. Black powered coat

2.7 19" FILLER PANELS:

A
B.
C.

1RU-1.75" H
2RU-3.5"H
4RU-7.0"H

2.8 LADDER RACKS:

A

T & m m o O W

16-gauge tubular steel
Black powder coating
Rung Spacing - 9.0”
Size: 18"

Stringer dimensions: 0.375"W X1.5"H
RoHS Compliant
Accessories:

Butt Splice

Cable Radius Drop
Foot Kit

J-Bolt Kit

Protective End Caps

Swivel Splice Kit

School District of Osceola County
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T-Junction Splice Kit
Triangle Wall Supports
Wall Angle Support
Vertical Wall Bracket
Ground Strap, Splices
TEBC Bracket

2.9 PLYWOOD BACKBOARDS:

A.  An AC grade or better, void-free plywood backboard, 8 ft. high with a minimum thickness of 0.75 in, securely
fastened with the grade C surface facing the supporting wall.
B. Treated with two coats of white, nonconductive, fire-resistant coating.
C. Mounted 6” off the finished floor
D. Allwalls shall be finished with identified backboard.
E. Backboard installation shall be complete before equipment installation begins.
2.10 BONDING:
A.  Rack & Enclosure:
1. 19" busbar
2. Insulators
3. Mounting hardware
4.  # 6 AWG cable with lugattached
5. 4 mm banana plug
6. Antioxidant
B. Ladder Rack Splice:

PART 3 EXECUTION:

1. 9" strap with double hole lugs on each end
2. Stainless steel mounting hardware

3. Tube of antioxidant

3.1 INSTALLATION:

A

All termination hardware shall be installed in accordance with manufacturer’s recommended installation
procedures.

All hardware shall be placed so as to make efficient use of available space in coordination with other uses. All
wiring and associated hardware shall be placed to not impair or impede the use or capacity of other building
systems, equipment, or hardware placed by others (or existing).

Hardware shall be installed as to avoid interference with any other service, system, operation, or maintenance
purposes such as access boxes, equipment, mechanical equipment access doors, covers, switches, electrical
panels, and lighting fixtures. Hardware shall be installed to maintain a minimum 48 inch (from edge of pad)
working clearance in the front and rear of all racks and cabinets (U.O.N.).

Contractor shall attach all floor mount racks and cabinets to building structure with hardware as required by
manufacturer, 3/8-inch hardware minimum. Furnish and install seismic rated hardware where required by
local codes. Furnish and install raised floor mounting kits for racks and cabinets installed on raised floors.

Contractor shall attach all wall mount racks and cabinets to building structure with hardware as required by
the manufacturer. All wall mount racks and cabinets shall be mounted on plywood backboards. Wall mount
racks and cabinets on gypsum wall board walls shall be attached through the plywood and fastened to steel (or
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wood) studs or steel (or wood) blocking in the wall (where applicable).

F. Rack configurations indicated on details and drawings are typical and may not reflect final installation in all
telecommunication rooms, locations, and spaces. Contractor shall coordinate final rack layouts with fiber
termination enclosures, patch panels, and wire management panels with Project Technology Designer (Project
Electrical Engineer and Registered Communication Distribution Designer (RCDD)) and SDOC Technology
Services Department Representative prior to securing. Violation of this procedure may result in additional cost,
provided by Contractor, to correct any deviations to the satisfaction of Project Technology Designer (RCDD) and
SDOC Technology Services Department Representative.

G. Furnish and install quantity of Velcro wraps as required for proper cable bundling, organization, and support.
Plastic or nylon cable ties and tape are not acceptable for use on any category rated cable.

H. Contractor shall coordinate with Project Technology Designer (RCDD) and SDOC Technology Services
Department Representative for placement of blocking in walls where wall mount cabinets are to be installed.

L Furnish and install 3/4-inch-wide hook and loop fasteners to bundle all cables in telecommunications rooms,
spaces, locations, and other areas of telecommunication cable terminations, minimum 8 inches in length.

3.2  PLYWOOD BACKBOARDS:

A.  Plywood backboards shall be installed on all walls of telecommunication rooms.

B. Plywood backboards in larger spaces shall be installed as indicated on details and drawings.
C. Plywood backboards shall be installed from corner to corner with no gaps between boards.
D

Plywood backboards shall be attached across a minimum of three wall studs. Install plywood backboards in a
horizontal orientation where possible to span more than three wall studs.

E. Install plywood backboards in telecommunication rooms at 6 inches A.F.F. to the bottom edge of the
backboard and 102 inches to the top edge of the backboard.

F.  Plywood backboards in telecommunications spaces shall be painted front and back and all edges (including
cut-outs) with two coats of white fire-retardant paint.

G. Plywood backboards in areas other than telecommunication rooms shall be painted front, back and all edges
with two coats of white colored fire-retardant paint. Coordinate paint color with Architect, Project Technology
Designer (Project Electrical Engineer and Registered Communication Distribution Designer (RCDD)) and SDOC
Technology Services Department Representative.

END OF SECTION 27 11 10
[REMAINDER OF PAGE INTENTIONALLY LEFT BLANK]
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School District of Osceola County

PART 1 GENERAL:

1.1 INTRODUCTION:

A Copper Backbone Cabling:

1.

SECTION 27 13 13

COMMUNICATIONS COPPER BACKBONE CABLING

The work covered by this section of the Specifications includes all labor necessary to perform and
complete such construction, all materials and equipment incorporated or to be incorporated in such
construction and all services, facilities, tools and equipment necessary or used to perform and complete
such construction. The work of this section shall include, but is not limited to, the following:

a) Voice copper backbone cabling and accessories in accordance with the strictest manufacturer written
recommendation per code or the best industry practice. These following communication
Specifications are requirements for all School District of Osceola County (SDOC) projects. Request
for deviations from these guides and requirements must be made in writing to the School Board of

Osceola County.

1.2 RELATED DOCUMENTS:

A Division 27 Sections that apply to this Section are:

© % N O O & W NP

B R
N B O

Section 27 00 00
Section 27 05 26
Section 27 05 28
Section 27 05 36
Section 27 11 10
Section 27 13 23
Section 27 15 13
Section 27 15 43
Section 27 16 19

. Section 27 21 33

Section 27 41 16

. Section 27 51 23
13.

Section 27 53 21

1.3 STANDARDS AND CODES:

Communications

Grounding & Bonding for Communications Systems
Pathways for Communications Systems

Cable Trays for Communications Systems
Telecommunications Spaces, Equipment and Fittings
Communications Optical Fiber Backbone Cabling
Communications Copper Horizontal Cabling
Communications Faceplates and Modules
Communications Patch Cords and Station Cords
Wireless Access Points System

Classroom Amplification System

Educational Intercom and Program Clock System

Distributed Antenna System - Public Safety

A Refer to other sections in Division 27 00 00 - Communications

B. Referto Division 01 - Reference Standards and General Conditions of the Contract.
C. Complies with both ANSI/TIA-607-C and NEC Article 250. The most stringent rules apply.
1.4 APPROVED PRODUCT MANUFACTURERS:

A The manufacturers of the copper cabling, that School District of Osceola County is using as basis of design in
this document, as required for construction of the cabling infrastructure per contract documents shall be:

1

Hubbell Premise Wiring

B.  Product substitutions from other manufacturers shall require the approval of the Project Technology Designer
(Project Electrical Engineer and Registered Communication Distribution Designer (RCDD)) and SDOC
Technology Services Department Representative 10 business days prior to bid opening.

School District of Osceola County
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1.5 SUBMITTALS:
A Shop Drawings:

1. Shop drawing will indicate the location of cable routes, bundle sizes, and penetrations (including cable
trays, mechanical firestops, and interior / exterior sleeving), and will require the approval of the Project
Technology Designer (Project Electrical Engineer and Registered Communication Distribution Designer
(RCDD)) and SDOC Technology Services Department Representative prior to implementation.

B.  Submit Manufacturer’s Cut Sheets for the following (Refer to Section 27 00 00 - Communications Submittal):
1. Major items not included in the Product section.
2. Submit for approval in accordance with specified submittal procedures:
a) Cable
b  Connections
o Enclosures
d) Inner Duct
e Vaults
1.6 QUALITY ASSURANCE:
A Manufacturers:

1. Firms regularly engaged in manufacture of the materials, called out for in this section, whose products
have been in satisfactory use in similar service for not less than 3 years.

B.  The Contractor will install work in accordance with the latest School District of Osceola County Requirements,
the latest BICSI Information Technology Systems Installation Methods Manual, Telecommunications
Distribution Methods Manual, TIA/EIA Standard Commercial Building Telecommunications Cabling Standard,
systems planning and design manual.

C  The Contractor who is installing the materials and installing the system will be trained by the referenced
manufacturer in the proper installation practices. The Contractor will have the proper tools and test equipment
to insure a good and proper installation.

D. Installed UTP cabling systems, pathways and distribution facilities will adhere to manufacturer’s instructions,
contract drawings and specifications, and applicable codes, standards, and regulations.

E Installed UTP cabling systems and field test results will strictly adhere to requirements of ANSI/TIA-568-0.D,
ANSI/TIA-568-1.D and ANSI/TIA/EIA-568-2.D.

F.  Where applicable, all equipment, components, accessories, and hardware will be UL listed for the intended
purpose of the installation.

G All critical internal manufacturing operations for installed products will have documented in-process inspection
and testing according to ISO9001.

H.  Installed products will be manufactured by an ISO9001 certified facility.

L Installed products will be free from defects in material or workmanship from the manufacturer and will be of
the quality indicated.

J. Al methods of construction that are not specified in the contract documents will be subject to control and
approval by the Project Technology Designer (RCDD) and SDOC Technology Services Department
Representative.

K Installed products will be lot-traceable by date code.
1.7 DEFINITION:

A CMP: Communications Plenum Cable

B.  CMR: Communications Riser Cable

C. MPP: Multipurpose Plenum Cable

D. PE:OSP Cable

School District of Osceola County Communications Copper Backbone Cabling
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1.8 WARRANTIES:

A

Refer to Section 27 00 0O for general details.

19 MATERIALS:

A
B

All materials shall be UL or ETL listed and verified and shall be marked as such.

Products shall be regularly catalogued items of the manufacturer and shall be supplied as a complete unit in
accordance with the manufacturer's standard specifications with any optional items required for proper
installation unless otherwise noted.

1. All materials used on this project shall be new. Used and refurbished equipment are not permitted.
Provided equipment on site in original packaging whenever practical.

1.10 DELIVERY, STORAGE AND HANDLING LOGISTICS:

A
B

Material shall be delivered to the site in the original packing.

Materials delivered to the construction site shall be stored in a dry, secure area, preferably indoors. Storage
temperature of materials shall adhere to manufacturer’s recommendations. Movement of packaged materials
shall be in a manner to avoid damage of contents. On-site storage, either indoors or trailer, shall have
permission by the School District of Osceola County Staff, and shall not interfere with other construction
activity.

Installation of the cable shall be within the recommended temperature range specified by the manufacturer.
Cable installation temperature range between 509f and 80°f is recommended. Cabling should only be installed
in facilities that are not exposed to the elements.

The Contractor is responsible for scheduling all deliveries and providing proper receipt, handling, and storage
of all materials. Protect all equipment from physical damages (dents, scratches, dust, water, paint, chemicals,
and temperature extremes) and vandalism, or theft. The Contractor shall replace any damaged or stolen
equipment. The Contractor is responsible for all equipment until final project acceptance by the School District
of Osceola County.

The Contractor is responsible for cleaning the worksite every business day and removing debris from the
facility.

1.11 COORDINATION WITH OTHER TRADES:

A

Coordinate layout of work with other trades. Make minor adjustments in locations required for coordination.
Locations of structural systems, heating work and plumbing lines shall take preference over locations of
conduit lines where conflict occurs. Structural systems, heating work, and plumbing lines shall not interfere
with or otherwise impede the routing of communication cabling with cable tray, raceways, or other pathways
dedicated to communications. All potential issues shall be brought to the attention of the General Contractor,
Construction Manager, Architect, Engineer, Project Technology Designer (RCDD), and SDOC Technology
Services Department Representative immediately, before proceeding with installation.

Other than minor issues, adjustments shall be submitted to the General Contractor, Construction Manager,
Architect, Engineer, Project Technology Designer (RCDD), and SDOC Technology Services Department
Representative for approval before proceeding with the work.

C.  Coordinate location, arrangement, mounting, and support of all communications provisions with Division 26
Representative, Project Technology Designer (RCDD), and SDOC Technology Services Department
Representative that:

1. Allow maximum possible headroom unless specific mounting heights that reduce headroom are indicated.

2. Provide for ease of disconnecting the equipment with minimum interference to other installations.

3. Allow right of way for piping and conduit installed at required slope.

4. Coordinate that connecting raceways, cables, and cable trays will be clear of obstructions and of the
working and access space of other equipment.

5. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry
walls, and other structural components as they are constructed.

6. Coordinate sleeve selection specified in Division 07 and Division 26.
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PART 2 PRODUCTS:

7. Coordinate location of access panels and doors for electrical items that are behind finished surfaces or
otherwise concealed.

8. Coordinate the gauge cables to be used in the telecommunications grounding system.

2.1 CABLES:

A.

PART 3 EXECUTION:

PE - Polyethylene insulated cabling:
1. Outside Plant Telephone cable
2. Solid copper conductors

3. External layer of solid, high-density polyethylene insulation with distinctive color code conforming to
telephone industry standards. Conductors are twisted pairs then bundled together

Internal core filled with ETPR compound

Black polyethylene inner jacket

Corrugated aluminum tape shield over inner jacket
Meets ANSI/ICEA S-84-608

N o &

3.1 GENERAL:

A.
B.

Backbone Copper cables are for use between telecommunications facilities within the same building,.

Backbone copper cables are used between buildings within the same campus inside conduit and edge
detectable three (3) cell fabric inner duct. Distance from CD (MDF) / FD (IDF) location and between
communication vaults shall not exceed 500 feet.

Location, pair count, and placement detail for all copper cables shall be as shown on the conformed drawings.
Provide 10’ slack loops at the CD (MDF) and at each FD (IDF) location’s end of all backbone copper cables.

EMT Conduits of the proper rating shall run between each telecommunication location w/ two (2) three (3) cell
fabric innerducts in each conduit.

Label each end of each cable as to source and destination. Terminate pairs in consistent, consecutive manner
at each end. Place all material in inner duct. Label copper raceway cable with yellow "caution - copper cable"
tags every 10 feet. Leave 10 feet of slack at each copper termination point.

Copper backbone cable terminations shall utilize enclosures and components in quantities consistent with the
required pair counts at each end of each segment.

All copper backbone cabling shall have proper primary and secondary lightning protection installed.

Using approved methods, pull cable into conduit, or place into raceway or cable tray as specified. A pull cord
(nylon; 1/8” minimum) shall be co-installed with all cable installed in any conduit. Verify pull cord is free of
entanglement and is not wrapped around installed cable.

Each copper riser cable shall be placed within one cell of innerduct.
Fiber optic cables and copper cables shall not share conduit or innerduct.

Do not install patch cables until after the copper test reports have been accepted by Project Technology
Designer (Project Electrical Engineer and Registered Communication Distribution Designer (RCDD)) and SDOC
Technology Services Department Representative.

3.2 QUANTITIES:

A. Quantities of system elements shown on the drawings are illustrative only and are meant to indicate the
general configuration of the work. The Contractor is responsible for providing the correct quantities of
materials to construct a system that meets the intent of these Specifications and the relevant codes.

B. Typical quantities of cabling are as follows:
1. Twelve pair of appropriate type (CMP, CMR, PE) copper homerun cabling shall be installed between
CD (MDF) and each FD (IDF) location.
School District of Osceola County Communications Copper Backbone Cabling
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3.3 INSTALLATION:

A. Copper Backbone Cables:

1.

6.

All copper installations shall be installed using open cabling methods. Limit cable-bending radius to 10
times the cable diameter during installation, and 10 times the diameter after installation. Provide all
required tools, materials, consumables, and equipment necessary for field mounting of connectors.

Provide support for vertical runs of copper riser cables.
Route copper cables together as a single bundle, not to be combined with fiber optic or coax cabling.

Do not exceed the maximum pull tension specified by the cable manufacturer. Use appropriate lubricants
as required to reduce pulling friction. Avoid kinking and twisting of cables during installation.

During installation of copper cabling, do not allow pulling tension to exceed cable manufacturer’s
specification for the cable being installed. Only the strength member of the cable shall be subjected to the
pulling tension.

Follow all manufacturers’ specifications for installation.

3.4 IDENTIFICATION:

A.  All copper backbone and riser cables must be labeled with a self-laminating label within 12 inches of the
termination.

B. All cable tags shall be easily accessible, both physically and visually, upon completion of the job.
3.5 GROUNDING & BONDING:

A. Any use of armored cable shall require the bonding of that shield to the PBB/SBB with a #6 AWG copper
bonding conductor.

B. Refer to Section 27 05 26 for additional details.

3.6 TESTING:
A.  GENERAL:

1. The Contractor shall test, as described below, all copper cables installed under these Specifications.

2. Visually inspect all cables, cable reels, and shipping cartons to detect cable damage incurred during
shipping and transport. Return visibly damaged items to the manufacturer.

3. Testing shall not be performed until after all hardware is installed and attached, and all labeling and
identification has been completed.

4. Any cable that does not pass all required testing shall be removed, replaced, and retested.

Remove and replace any defective cables from pathways system. Do not abandon cables in place.

6. Project Technology Designer (Project Electrical Engineer and Registered Communication Distribution
Designer (RCDD)) and SDOC Technology Services Department Representative reserve the right to observe
all portions of the testing process.

7. Project Technology Designer (Project Electrical Engineer and Registered Communication Distribution
Designer (RCDD)) and SDOC Technology Services Department Representative further reserve the right to
conduct “Proof of performance testing”, using Contractor equipment and labor, a random re-test of at
least ten percent (10%) of the plant cable to confirm documented test results.

8. Perform all tests as required by the manufacturer in support of the structured cabling system warranty.

3.7 ACCEPTANCE:

A. Alltest results and corrective procedures are to be documented and submitted in Microsoft Excel or CSV
format to the Project Technology Designer (Project Electrical Engineer and Registered Communication
Distribution Designer (RCDD)) and SDOC Technology Services Department Representative within five (5)
working days of test completion.

1. Each test report shall contain the following general information:
2. Date of Preparation
3. Date of Test
School District of Osceola County Communications Copper Backbone Cabling
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Project Name

Contractor’s Name

4

5

6. Media Type
7. Make, Model and Serial Number of test equipment used

8. Date of Last Calibration

9. Names of Test Crew

10. Submit the following information regarding the copper cable testing:
11. Cable Number

12. Pair Count

13. Connector Types

14. Number of Connectors / Patches

15. Length of Run

B. Test result shall be recorded per cable and identical copies placed on three removable media devices (USB
Flash Drive) for delivery to the Project Technology Designer (Project Electrical Engineer and Registered
Communication Distribution Designer (RCDD)) and SDOC Technology Services Department Representative.

C. Once the testing has been completed and the Project Technology Designer (Project Electrical Engineer and
Registered Communication Distribution Designer (RCDD)) and SDOC Technology Services Department
Representative are satisfied that all work is in accordance with the Contract Documents, the Representative
will notify the Contractor and / or project manager in writing or via email.

3.8 RECORD (AS BUILT) DRAWINGS:

A. The Project Record Drawings shall show the types and locations of all copper cabling and copper termination
points. Drawings should include identifying information from the cable identification tags.

END OF SECTION 27 13 13
[REMAINDER OF PAGE INTENTIONALLY LEFT BLANK]
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School District of Osceola County
SECTION 27 13 23
COMMUNICATIONS FIBER OPTIC BACKBONE CABLING
PART 1 GENERAL:
1.1 INTRODUCTION:
A.  Fiber Optic Backbone Cabling:

1. The work covered by this section of the Specifications includes all labor necessary to perform and
complete such construction, all materials and equipment incorporated or to be incorporated in such
construction and all services, facilities, tools and equipment necessary or used to perform and complete
such construction. The work of this section shall include, but is not limited to, the following:

a) Technology Fiber Optic cabling and accessories in accordance with the strictest manufacturer written
recommendation per code or the best industry practice. These communication specifications are
requirements for all School District of Osceola County (SDOC) projects. Request for deviations from
these guides and requirements must be made in writing to the School Board of Osceola County.

1.2 RELATED DOCUMENTS:

A. Division 27 Sections that apply to this Section are:

1. Section 27 00 00 Communications
2. Section 27 05 26 Grounding & Bonding for Communications Systems
3. Section 27 05 28 Pathways for Communications Systems
4. Section 27 05 36 Cable Trays for Communications Systems
5. Section 27 11 10 Telecommunications Spaces, Equipment and Fittings
6. Section27 13 13 Communications Copper Backbone Cabling
7. Section 27 1513 Communications Copper Horizontal Cabling
8. Section 27 1543 Communications Faceplates and Modules
9. Section 27 16 19 Communications Patch Cords and Station Cords
10. Section 27 21 33 Wireless Access Point System

1.3 STANDARDS AND CODES:

A.  Refer to other sections in Division 27 00 00 - Communications

B. Refer to Division 01 - Reference Standards and General Conditions of the Contract

C. Complies with both ANSI/TIA-607-C and NEC Article 250. The most stringent rules apply.
1.4 APPROVED PRODUCT MANUFACTURERS:

A.  The manufacturers of the fiber optic cabling, that School District of Osceola County is using as basis of design
in this document, as required for construction of the cabling infrastructure per contract documents shall be:

1. Corning Optical Communications
2. Hubbell Premise Wiring

B. Product substitutions from other manufacturers shall require the approval of the Project Technology Designer
(Project Electrical Engineer and Registered Communication Distribution Designer (RCDD)) and SDOC
Technology Services Department Representative 10 business days prior to bid opening.

1.5 SUBMITTALS:
A.  Shop Drawings:

1. Shop drawing will indicate the location of cable routes, bundle sizes, and penetrations (including cable
trays, mechanical firestops, and interior / exterior sleeving), and will require the approval of the Project
Technology Designer (Project Electrical Engineer and Registered Communication Distribution Designer
(RCDD)) and SDOC Technology Services Department Representative prior to implementation.

B. Submit Manufacturer’s Cut Sheets for the following (Refer to Section 27 00 00 - Communications Submittal):

School District of Osceola County Communications Fiber Optic Backbone Cabling
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1.  Major items not included in the Product Section
2. Submit for approval in accordance with specified submittal procedures:
a) Cable
b  Connections
o  Enclosures
d)  Adapter Panels
e Inner Duct

f)  Vaults

1.6 QUALITY ASSURANCE:

A.  Manufacturers:

1. Firms regularly engaged in manufacture of the materials, called out for in this section, whose products
have been in satisfactory use in similar service for not less than 3 years.

B. The Contractor will install work in accordance with the latest School District of Osceola County Requirements,
the latest BICSI Information Technology Systems Installation Methods Manual, Telecommunications
Distribution Methods Manual, TIA/EIA Standard Commercial Building Telecommunications Cabling Standard,
systems planning and design manual.

C. The Contractor who is installing the materials and systems will be trained by the referenced manufacturer in
the proper installation practices. The Contractor will have the proper tools and test equipment to ensure a
good and proper installation.

D. Installed fiber optic cabling systems, pathways and distribution facilities will adhere to manufacturer’s
instructions, contract drawings and specifications, and applicable codes, standards, and regulations.

E. Installed optical fiber cabling systems and field test results will strictly adhere to requirements of ANSI/TIA-
568-0.D AND ANSI/TIA/EIA-568-3.D.

F.  Where applicable, all equipment, components, accessories, and hardware will be UL listed for the intended
purpose of the installation.

G. All critical internal manufacturing operations for installed products will have documented in-process inspection
and testing according to ISO9001.

H. Installed products will be manufactured by an ISO9001 certified facility.

I.  Installed products will be free from defects in material or workmanship from the manufacturer and will be of
the quality indicated.

J. All methods of construction that are not specified in the contract documents will be subject to control and
approval by the Project Technology Designer (RCDD) and SDOC Technology Services Department
Representative.

K. Installed products will be lot-traceable by date code.

1.7 DEFINITION:

A.  CMP: Communications Plenum Cable

B. CMR: Communications Riser Cable

C. MPP: Multipurpose Plenum Cable

D. OFNP: Optical Fiber Nonconductive Plenum Cable

E. OFCP: Optical Fiber Conductive Plenum Cable

F. LSZR:Low Smoke Zero Halogen Rated Cable

G. OM1: Defined by ISO 11801 & TIA-492-AAAA, 62.5/125um multimodefiber.

H. OM2: Defined by ISO 11801 & TIA-492-AAAB, 50/125um multi-modefiber.

. OM3: Defined by ISO 11801 & TIA-492-AAAC, laser-optimized 50/125um multi-mode fiber

J. OM4: Defined by TIA-492-AAAD, laser-optimized 50/125um multi-mode fiber

K. 0S1: Defined by TIA-492CAAA / 0S1, 9/125um single mode fiber

School District of Osceola County Communications Fiber Optic Backbone Cabling
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L. 0S2: Defined by TIA-492CAAB / 0S2, 9/125um single mode fiber
1.8 WARRANTIES:
A. Refer to Section 27 00 0O for general details.
1.9 MATERIALS:
A.  Allmaterials shall be UL or ETL listed and verified and shall be marked as such.

B. Products shall be regularly catalogued items of the manufacturer and shall be supplied as a complete unit in
accordance with the manufacturer's standard specifications with any optional items required for proper
installation unless otherwise noted.

1. All materials used on this project shall be new. Used and refurbished equipment are not permitted.
Provided equipment on site in original packaging whenever practical.

1.10 DELIVERY, STORAGE AND HANDLING LOGISTICS:
A.  Material shall be delivered to the site in the original packing.

B. Materials delivered to the construction site shall be stored in a dry, secure area, preferably indoors. Storage
temperature of materials shall adhere to manufacturer’'s recommendations. Movement of packaged materials
shall be in a manner to avoid damage of contents. On-site storage, either indoors or trailer, shall have
permission by the School District of Osceola County Staff, and shall not interfere with other construction
activity.

C. Installation of the cable shall be within the recommended temperature range specified by the manufacturer.
Cable installation temperature range between 50°f and 80°f is recommended. Cabling should only be installed
in facilities that are not exposed to the elements.

D. The Contractor is responsible for scheduling all deliveries and providing proper receipt, handling, and storage
of all materials. Protect all equipment from physical damages (dents, scratches, dust, water, paint, chemicals,
and temperature extremes) and vandalism, or theft. The Contractor shall replace any damaged or stolen
equipment. The Contractor is responsible for all equipment until final project acceptance by the School District
of Osceola County.

E. The Contractor is responsible for cleaning the worksite every business day and removing debris from the
facility.

1.11 COORDINATION WITH OTHER TRADES:

A.  Coordinate layout of work with other trades. Make minor adjustments in locations required for coordination.
Locations of structural systems, heating work and plumbing lines shall take preference over locations of
conduit lines where conflict occurs. Structural systems, heating work, and plumbing lines shall not interfere
with or otherwise impede the routing of communication cabling with cable tray, raceways, or other pathways
dedicated to communications. All potential issues shall be brought to the attention of the General Contractor,
Construction Manager, Architect, Engineer, Project Technology Designer (RCDD), and SDOC Technology
Services Department Representative immediately, before proceeding with installation.

B. Other than minor issues, adjustments shall be submitted to the General Contractor, Construction Manager,
Architect, Engineer, Project Technology Designer (RCDD), and SDOC Technology Services Department
Representative for approval before proceeding with the work.

C. Coordinate locations, arrangement, mounting, and support of all communications provisions with Division 26
Representative, Project Technology Designer (RCDD), and SDOC Technology Services Department
Representative that:

1. Allow maximum possible headroom unless specific mounting heights that reduce headroom are indicated.
2. Provide for ease of disconnecting the equipment with minimum interference to other installations.

3. Allow right of way for piping and conduit installed at required slope.
4

Coordinate that connecting raceways, cables, and cable trays will be clear of obstructions and of the
working and access space of other equipment.

5. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry
walls, and other structural components as they are constructed.

6. Coordinate sleeve selection specified in Division 07 and Division 26

7. Coordinate location of access panels and doors for electrical items that are behind finished surfaces or
otherwise concealed.
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27 1323-3



8.
PART 2 PRODUCTS:

2.1 CABLES:

Coordinate the gauge cables to be used in the telecommunications grounding system.

A.  Fiber Optic Cables - General:

1

Cable jacket marking must be legible and shall contain the following information:

a) Manufacturer’'s name and trademark

b) Strand count
c) Cable Type
d) Pair Count

e) ULlisting

f)  Sequential distance markings, in one-foot (or meter) increments

B. Fiber Optic Cable - Riser:

1.
2.
3.

Single mode cable consisting of a minimum of 24 fibers in one jacket (unless otherwise noted).

Multimode cable consisting of a minimum of 6 fibers in one jacket (unless otherwise noted).
All single mode shall be 0S2, 9um loose tube single mode fiber.

a) Standard wavelengths - 1310 nm and 1550 nm.

All multimode shall be OM3 or OM4, 50um loose tube fiber.

a) Standard wavelengths - 850 nm and 1300 nm.

Non-Armored, Riser rated, OM3 or OM4 Distribution Cable

Jacket color shall be aqua (OM3 or OM4).

Manufacturer/Product:

a) Corning Optical Communications

b)  Hubbell Premise Wiring

C. OSP Armored Fiber Optic Cable:

1

Outdoor Armored Loose Tube

a) Jacket color shall be black.

Single mode cable consisting of a minimum of 24 fibers in one jacket (unless otherwise noted).

Multimode cable consisting of a minimum of 6 fibers in one jacket (unless otherwise noted).
All single mode shall be 0S2, 9um loose tube single mode fiber.

a) Standard wavelengths - 1310 nm and 1550 nm.

All multimode shall be OM3 or OM4, 50um loose tube fiber.

a) Standard wavelengths - 850 nm and 1300 nm.

Non-Armored, Riser rated, OM3 or OM4 Distribution Cable

a) Jacket color shall be aqua (OM3 orOM4).

Manufacturer/Product:

a) Corning Optical Communications

b)  Hubbell Premise Wiring

2.2 CONNECTORS, FIBER OPTIC:
A. LC-Pre-polished

1.
2.

School District of Osceola County

Aqua Housing

Precision low-loss, factory polished connector with integral splice and fiber clamp
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Simple and fast connector termination, with no adhesives or field polishing required
Provisions for visual light source verification to achieve optimal splice transmission
Wide operating temperature range for thermally stable optical performance
Insertion loss: 0.5dB

Multimode return loss: 35dB Typical, 22dBmin

Operating temperature range: -40°Cto+75°C

© ©® N o o M W

Mating durability: 500 cycles <0.1 Db change

10. Zirconia ferrule: UPC polish

2.3 FIBER OPTIC ENCLOSURE:

K.

PART 3 EXECUTION:

r © m Mmoo o W

1U Rack Mount Enclosure

Full 17" Depth, with Slide-Out Inner Drawer
One-Piece Removable Cover and Latching Door
Accepts all Standard FSP-Series Panels
Accepts all plug and play cassettes

Material: 16-gauge cold rolled steel

Finish: Black powder coated

FSP Panel Capacity 3

Splice Tray Capacity 2

Max LC Port Capacity 72

Dimensions: 1.75 (44) x 17 (432) x 17 (432)

3.1 GENERAL:

A

B.

Backbone fiber optic cables are for use between telecommunications facilities within the same building.

Backbone fiber optic cables are used between buildings within the same campus inside conduit and edge
detectable three (3) cell fiber innerduct. Distance from CD (MDF) / FD (IDF) location and between
communication vaults shall not exceed 500 feet.

Location, fiber count and placement detail for all fiber optic cables shall be as shown on the conformed
drawings.

Provide 10’ slack loops at the CD (MDF) and at each FD (IDF) location’s end of all backbone fiber optic cables.
Provide 36" of stripped strands fiber wrapped neatly at each fiber cabinet.

All strain relief shall be braided and secure properly to LIU in accordance with manufacturers’ provided strain
relief bracket.

Ensure no fiber optic cables installed are subject to strain, and that correct bend radiuses are maintained at
alltimes.

EMT Conduits (4) of the proper rating shall run between each telecommunication location w/ two (2) three (3)
cell fabric innerducts in each conduit.

Label each end of each cable as to source and destination. Terminate optical fibers in consistent, consecutive
manner at each end utilizing factory polished connectors (fusion splice). Place all material in inner duct. Label
fiber optical raceway cable with yellow "caution - fiber optical cable" tags every 10 feet. Leave 10 feet of slack
at each fiber termination point. Neatly coil slack fiber optic cable on top of rack above fiber optic patch panel
enclosure at each rack location.

Fiber Optic cable terminations shall utilize enclosures and components in quantities consistent with the
required fiber counts at each end of each segment.

Clean all fiber optic connector tips prior to inserting them into mating receptacles or bulkheads. Install all dust
covers.

School District of Osceola County Communications Fiber Optic Backbone Cabling
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L.  Using approved methods, pull cable into conduit, or place into raceway or cable tray as specified. A pull cord
(nylon; 1/8” minimum) shall be co-installed with all cable installed in any conduit. Verify pull cord is free of
entanglement and is not wrapped around installed cable.

M. Do not combine terminations of fiber optic cables leading to different endpoints into a single cabinet unless
otherwise noted (U.O.N.). Each distribution, riser, OSP or Fire Alarm serving cable shall require their own,
dedicated fiber termination cabinet (LIU) (unless otherwise specified by Project Technology Designer (RCDD)).

Each fiber optic riser cable shall be placed within one cell of fiber innerduct.

0. Fiber optic cables and copper cables shall not share conduit or fiber innerduct.

Do not install patch cables until after the fiber optic test reports have been accepted by Project Technology
Designer (Project Electrical Engineer and Registered Communication Distribution Designer (RCDD)) and SDOC
Technology Services Department Representative.

3.2 QUANTITIES:

A.  Quantities of system elements shown on the drawings are illustrative only and are meant to indicate the
general configuration of the work. The Contractor is responsible for providing the correct quantities of
materials to construct a system that meets the intent of these Specifications and the relevant codes.

B. Typical quantities of cabling are as follows:

1

2

Twenty-four strand single mode (0S2) loose tube fiber optic homerun cabling shall be installed between
CD (MDF) and each FD (IDF) location.

Six (6) strand multi-mode (OM3) loose tube fiber optic homerun cabling shall be installed between CD
(MDF) and each FD (IDF)location.

3.3 INSTALLATION:

A.  Fiber Optic BackboneCables:

1

6.

All fiber optic cable installations shall be installed via conduit and fiber innerduct. Limit cable-bending
radius to 20 times the cable diameter during installation, and 10 times the diameter after installation.
Provide all required tools, materials, consumables, and equipment necessary for field mounting of
connectors.

Provide support for vertical runs of fiber optic riser cables.
Route fiber optic cables together as a single bundle, not to be combined with copper or coax cabling.

Do not exceed the maximum pull tension specified by the cable manufacturer. Use appropriate lubricants
as required to reduce pulling friction. Avoid kinking and twisting of cables during installation.

During installation of fiber optic cable, do not allow pulling tension to exceed cable manufacturer’'s
specification for the cable being installed. Only the strength member of the cable shall be subjected to the
pulling tension.

Follow all manufacturers’ specifications for installation.

B. Connector Installation:

1

7.

Do not terminate fiber until after the rack locations and elevations of fiber cabinets (LIUs) have been
accepted by Project Technology Designer (Project Electrical Engineer and Registered Communication
Distribution Designer (RCDD)) and SDOC Technology Services Department Representative.

Terminate both ends, fibers will be terminated in strict compliance with the manufacturer’s printed
instructions.

Termination (fusion splice) all Fiber Optic cabling to LC fiber cassette for installation in all LIU applications
per manufacturer’s specifications.

Breakout kits will be required on all Fiber Optic cables installed per manufacturer’s specifications.

All Fiber Optic connectors shall be factory manufactured and fiber spliced per manufacturer’'s
specifications.

Unacceptable flaws in the terminations will include, but not limited to, scratches, full or partial cracks,
bubbles, pits, epoxy residual, dirt, dust, oil, moisture, grinding and sanding debris. The acceptable
termination will show a connector tip that is free of all imperfections in 100% of the core and 80% of the
cladding. All unacceptable connectors shall be inspected after rework.

Maximum length deferential between terminated strands per bundle shall be 6”. If the length does not
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meet this requirement the entire bundle must be re-terminated.
C. Slack Loop:
1 Slack loop shall be mounted on the ladder rack.
3.4 |IDENTIFICATION:

A. Allfiber optic backbone and riser cables must be labeled with a self-laminating label within 12 inches of the
termination.

B. Fiber enclosures shall have 3/8” to 1/2” high lettering and shall be labeled with the telecommunication room
number followed by an alphanumeric character of the rack/cabinet and the enclosure number (i.e. tri-b-1
represents the first enclosures, second rack/cabinet in telecommunications room #1). Additionally, each
strand of fiber shall be identified with the termination location of the opposite end and the fiber position
number on the outside (or inside) front cover and top, left-hand corner of the enclosure under the enclosure
label.

C. Allcable tags shall be easily accessible, both physically and visually, upon completion of the job.
3.5 GROUNDING & BONDING:

A.  Any use of armored cable shall require the bonding of that shield to the PBB/SBB with a #6 AWG copper
bonding conductor.

B. Refer to Section 27 05 26 for additional details.
3.6 TESTING:
A.  General:
1 The Contractor shall test, as described below, all fiber optic cables installed under these Specifications.

2. Visually inspect all cables, cable reels, and shipping cartons to detect cable damage incurred during
shipping and transport. Return visibly damaged items to the manufacturer.

3. Where post-manufacturer test data has been provided by the manufacturer on the reel or shipping carton:
submit copies to the Project Technology Designer (Project Electrical Engineer and Registered
Communications Distribution Designer (RCDD)) and SDOC Technology Services Department
Representative prior to installing cables.

Test entire reel fully prior to installation of the product.
Test completed systems only. Piecemeal testing is not acceptable.

Testing shall not be performed until after all hardware is installed, attached, and all labeling has been
completed.

Any cable that does not pass all required testing shall be removed, replaced, and retested.
Remove and replace any defective cables from pathways system. Do not abandon cables in place.

Project Technology Designer (Project Electrical Engineer and Registered Communication Distribution
Designer (RCDD)) and SDOC Technology Services Department Representative reserve the right to observe
all portions of the testing process.

10. Project Technology Designer (Project Electrical Engineer and Registered Communication Distribution
Designer (RCDD)) and SDOC Technology Services Department Representative further reserve the right to
conduct “Proof of performance testing”, using Contractor equipment and labor, a random re-test of at
least ten percent (10%) of the plant cable to confirm documented test results.

11.  Perform all tests as required by the manufacturer in support of the structured cabling system warranty.
B. TESTERS:
1 Optical Time Domain Reflectometer Testing:

a) All OTDR testing procedures and field test instruments shall comply with applicable requirements of:
TIA/EIA 455-78 and TIA/EIA 455-133
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b) OTDR test jumpers must meet the criteria for reference jumpers specified in TIA/EIA-455-17 1.
¢ Alaunch cable shall be installed between the OTDR and the first link connection.
d) Areceive cable shall be installed after the last link connection.

e) All cables shall be OTDR tested at 850 nm and 1300 nm (for Multi-mode) or at 1310 nm and 1550
nm (single mode) operating wavelengths for anomalies and to ensure uniformity of cable attenuation
and connector insertion loss.

f)  Allfiber links shall be tested in both directions.
g Optical Return Loss (ORL) for each link shall be measured.
h)  Fiber Length shall be measured and documented.

i) Perform a high resolution OTDR test with tracing printouts noting each optical fiber and buffer tube
color designation.

2. Optical Power Loss Testing:
a) Allfiber optic cables are to be tested via the One-Jumper Reference Method (formerly Method B).

b) Perform end-to-end, bi-directional attenuation (loss) test for each fiber strand at 850 nm and 1300
nm (multi-mode) or at 1310 nm and 1550 nm (single mode) wavelengths.

3. Other Tests:

a) After installation of connectors, visually inspect each fiber end-face at 200x maghnification for
multimode fiber and 400x maghnification for single mode fiber. Refinish fibers with visible defects and
/ or striations in the core area.

C. ACCEPTANCE:

1 All test results and corrective procedures are to be documented and submitted in Microsoft Excel or CSV
format to the Project Technology Designer (Project Electrical Engineer and Registered Communication
Distribution Designer (RCDD)) and SDOC Technology Services Department Representative within five (5)
working days of test completion.

2. Each test report shall contain the following general information:

a) Fiber Inspection Scope

b) Date of Preparation

¢ Date of Test

d) Project Name

e) Contractor's Name

f)  Media Type

g Make, Model and Serial Number of test equipment used

h)  Date of Last Calibration
i) Names of Test Crew.

3. Submit the following information regarding the fiber optic cable testing:

a) Cable Number
b)  Fiber Count
¢) Individual Fiber Numbers
d) Connector Types
e) Number of Connectors /Patches
fy  Calculated Maximum Link Loss
g Length of Run
h)  Results of Each Test for Each Fiber
i) Measured Link Loss for Each Fiber.
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4. Test result shall be recorded per cable and identical copies placed on three removable media devices
(USB Flash Drive) for delivery to the Project Technology Designer (Project Electrical Engineer and
Registered Communication Distribution Designer (RCDD)) and SDOC Technology Services Department
Representative.

5. Once the testing has been completed and the Project Technology Designer (Project Electrical Engineer
and Registered Communication Distribution Designer (RCDD)) and SDOC Technology Services Department
Representative are satisfied that all work is in accordance with the Contract Documents, the
Representative will notify the Contractor and / or project manager in writing or via email.

D. RECORD (AS BUILT) DRAWINGS:

1. The Project Record Drawings shall show the types and locations of all optical fiber cabling and termination
points. Drawings should include identifying information from the cable identification tags.

END OF SECTION 27 13 23
[REMAINDER OF PAGE INTENTIONALLY LEFT BLANK]
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School District of Osceola County

PART 1 GENERAL:

Section 27 15 13

COMMUNICATIONS HORIZONTAL COPPER CABLING

1.1 INTRODUCTION:

A. Horizontal Premise Cable:

1

The work covered by this section of the Specifications includes all labor necessary to perform and
complete such construction, all materials and equipment incorporated or to be incorporated in such
construction and all services, facilities, tools, and equipment necessary or used to perform and complete
such construction. The work of this section shall include, but is not limited to, the following:

a) Technology horizontal premise cabling and accessories in accordance with the strictest
manufacturer written recommendation per code or the best industry practice. These communication
specifications are requirements for all School District of Osceola County (SDOC) projects. Request
for deviations from these guides and requirements must be made in writing to the School Board of

Osceola County.

1.2 RELATED DOCUMENTS:

A. Division 27 Sections that apply to this Section are:

© o N O O~ w NP

S kB B

13

Section 27 00 00
Section 27 05 26
Section 27 05 28
Section 27 05 36
Section 27 11 10
Section 27 13 13
Section 27 13 23
Section 27 15 43
Section 27 16 19
Section 27 21 33
Section 27 41 16
Section 27 51 23
Section 27 53 21

1.3 STANDARDS AND CODES:

Communications

Grounding & Bonding for Communications Systems
Pathways for Communications Systems

Cable Trays for Communications Systems
Telecommunications Spaces, Equipment and Fittings
Communications Copper Backbone Cabling
Communications Optical Fiber Backbone Cabling
Communications Faceplates and Modules
Communications Patch Cords and Station Cords
Wireless Access Point System

Classroom Amplification System

Educational Intercom and Program Clock System

Distributed Antenna System - Public Safety

A. Refer to other sections in Division 27 00 00 - Communications

B. Refer to Division 01 - Reference Standards and General Conditions of the Contract
C. Complies with both ANSI/TIA-607-C and NEC Article 250. The most stringent rules apply.
1.4 APPROVED PRODUCT MANUFACTURERS:

A.  The manufacturer of premise cable systems, that School District of Osceola County is using as basis of design
in this document, as required for construction of the cabling infrastructure per contract documents shall be:

1

Hubbell Premise Wiring

B. Product substitutions from other manufacturers shall require the approval of the Project Technology Designer
(Project Electrical Engineer and Registered Communication Distribution Designer (RCDD)) and SDOC
Technology Services Department Representative 10 business days prior to bid opening.

1.5 SUBMITTALS:

A.  Shop Drawings:

1 Shop drawings will indicate the location of cable routes, bundle sizes, and penetrations (including cable
trays, mechanical firestops, and interior / exterior sleeving), and will require the approval of the Project

School District of Osceola County
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Technology Designer (Project Electrical Engineer and Registered Communication Distribution Designer
(RCDD)) and SDOC Technology Services Department Representative prior to implementation.

B. Submit Manufacturer’s Cut Sheets for the following (Refer to Section 27 00 00 - Communications Submittal):
1 Major items not included in the Product Section
2. Submit for approval in accordance with specified submittal procedures:
a) Cable
b)  Modular Jacks
¢ Patch panels
d) Faceplates
1.6 QUALITY ASSURANCE:
A.  Manufacturer:

1 Firms regularly engaged in manufacture of the materials, called out for in this section, whose products
have been in satisfactory use in similar service for not less than 3 years.

B. The Contractor will install work in accordance with the latest School District of Osceola County Requirements,
the latest BICSI Information Technology Systems Installation Methods Manual, Telecommunications
Distribution Methods Manual, TIA/EIA Standard Commercial Building Telecommunications Cabling Standard,
systems planning and design manual.

C. The Contractor who is installing the materials and systems will be trained by the referenced manufacturer in
the proper installation practices. The Contractor will have the proper tools and test equipment to ensure a
good and proper installation.

D. Installed UTP cabling systems, pathways and distribution facilities will adhere to manufacturer’s instructions,
contract drawings and specifications, and applicable codes, standards and regulations.

E. Installed UTP cabling systems and field test results will strictly adhere to requirements of ANSI/TIA-568-0.D,
ANSI/TIA-568-1.D and ANSI/TIA/EIA-568-2.D.

F. Where applicable, all equipment, components, accessories, and hardware will be UL listed for the intended
purpose of the installation.

G. All critical internal manufacturing operations for installed products will have documented in-process
inspection and testing according to ISO9001.

H. Installed products will be manufactured by an ISO9001 certified facility.

I.  Installed products will be free from defects in material or workmanship from the manufacturer and will be of
the quality indicated.

J. All methods of construction that are not specified in the contract documents will be subject to control and
approval by the Project Technology Designer (RCDD) and SDOC Technology Services Department
Representative.

K. Installed products will be lot-traceable by date code.
1.7 DEFINITION:
A.  CMP: Communications Plenum Cable
B. CMR: Communications Riser Cable
1.8 WARRANTIES:
A.  Referto Section 27 00 0O for general details
1.9 MATERIALS:
A.  Allmaterials shall be UL or ETL listed and verified and shall be marked as such.

B. Products shall be regularly catalogued items of the manufacturer and shall be supplied as a complete unit in
accordance with the manufacturer's standard specifications with any optional items required for proper
installation unless otherwise noted.

1. All materials used on this project shall be new. Used and refurbished equipment are not permitted. Provided
equipment on site in original packaging whenever practical.
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1.10 DELIVERY, STORAGE AND HANDLING LOGISTICS:
A.  Material shall be delivered to the site in the original packing.

B. Materials delivered to the construction site shall be stored in a dry, secure area, preferably indoors. Storage
temperature of materials shall adhere to manufacturer’'s recommendations. Movement of packaged materials
shall be in a manner to avoid damage of contents. On-site storage, either indoors or trailer, shall have
permission by the School District of Osceola County Staff, and shall not interfere with other construction
activity.

C. Installation of Category 5e, Category 6 or Category 6a cable shall be within the recommended temperature
range specified by the manufacturer. Cable installation temperature range between 500f and 800f is
recommended. Cabling should only be installed in facilities that are not exposed to the elements.

D. The Contractor is responsible for scheduling all deliveries and providing proper receipt, handling, and storage
of all materials. Protect all equipment from physical damages (dents, scratches, dust, water, paint, chemicals,
and temperature extremes) and vandalism, or theft. The Contractor shall replace any damaged or stolen
equipment. The Contractor is responsible for all equipment until final project acceptance by the School
District of Osceola County.

E. The Contractor is responsible for cleaning the worksite every business day and removing debris from the
facility.

1.11 COORDINATION WITH OTHER TRADES:

A. Coordinate layout of work with other trades. Make minor adjustments in locations required for coordination.
Locations of structural systems, heating work and plumbing lines shall take preference over locations of
conduit lines where conflict occurs. Structural systems, heating work, and plumbing lines shall not interfere
with or otherwise impede the routing of communication cabling with cable tray, raceways, or other pathways
dedicated to communications. All potential issues shall be brought to the attention of the General Contractor,
Construction Manager, Architect, Engineer, Project Technology Designer (RCDD), The School District of
Osceola County and SDOC Technology Services Department Representative immediately before proceeding
with installation.

B. Other than minor issues, adjustments shall be submitted to the General Contractor, Construction Manager,
Architect, Engineer, Project Technology Designer (RCDD), and SDOC Technology Services Department
Representative for approval before proceeding with the work.

C. Coordinate locations, arrangement, mounting, and support of all communications provisions with Division 26
Representative, Project Technology Designer (RCDD), and SDOC Technology Services Department

Representative that:

1. Allow maximum possible headroom unless specific mounting heights that reduce headroom are
indicated

2. Provide for ease of disconnecting the equipment with minimum interference to other installations

3. Allow right of way for piping and conduit installed at required slope

4. Coordinate that raceways, cables, and cable trays will be clear of obstructions and of the working and

access space of other equipment

5. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry
walls, and other structural components as they are constructed

6. Coordinate sleeve selection specified in Division 07 and Division 26

~

Coordinate location of access panels and doors for electrical items that are behind finished surfaces or
otherwise concealed

8 Coordinate the gauge cables to be used in the telecommunications grounding system
D. Low Voltage Contractor shall furnish and install the following:

1  Patch Panels

2. Cable, Copper

3. Modular Jacks

4. Face Plates
E. Electrical Contractor shall furnish and install the following:

1 Conduit
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Outlet Boxes
Penetrations
Mechanical Firestop devices

Sleeving (rated / non-rated barriers)

F. Unless noted otherwise, the following items will be the responsibility of the School District of Osceola County:

1. Allelectronics and active data networking equipment, etc.

2. Telephones, etc.

3 PCs
PART 2 PRODUCTS:
2.1 CABLES:
A. Category

, printers, video display terminals (desktop), flat panel displays (desktop), etc.

5e UTP:

1. 4-pair, category 5e, unshielded twisted pairs (UTP), 22 AWG, bare copper, polyethylene insulated
conductors, with overall Green Jacket (Media / Intercom applications):

a)
b)
0
d)
e)
B. Category

a)

e ez

(o)

@ =

h)
)
)
C. Category

Conductor: 22 awg solid bare copper

1 GB Application

Maximum bandwidth 190 MHz

PoE, PoE+ and 4PPoE

Cables shall be terminated on modular jacks in equipment frames unless otherwise noted (U.O.N.)
6 UTP:

4-pair, category 6, unshielded twisted pairs (UTP), 23 AWG, bare copper, polyethylene insulated
conductors, with overall Yellow Jacket (General Data):

Rate to 550 MHz

TIA PARAMETER HEADROOM

NEXT loss +3 dB

PSNEXT loss +3 dB

ACRF +3 dB

PSACRF +3 dB

PoE, PoE+

TIA Component Compliant

Cables shall be terminated on modular jacks in equipment frames
6 OSP:

1. Suitable for direct burial, lashed aerial, duct and underground conduit

a)

UV resistant jacket

D. Category 6AUTP:

1. 4-pair, category 6A, unshielded twisted pairs (UTP), 24-gauge, bare copper, polyethylene insulated
conductors, with overall Yellow Jacket (General data applications):

a

e ez 2

School District of Osceola County

Conductor: 23 awg solid bare copper

10GbE Application Assurance

Maximum bandwidth beyond 750 MHz

TIA Component Compliant ANEXT Performance
PoE, PoE+ and 4PPoE - 100 Watt
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2.2 PATCH PANEL:

A. UTP Patch Panels, Category 6A (Premise Distribution System):

1
2.
3.

Panel shall be constructed of 16-gauge steel, rolled edge construction with black powder coat finish
Panel shall be standard 19-inch rack mount

Panels comply with EIA-310-D rack mount standards

B. UTP Patch Panels, Category 6 (Intercom / BAS Systems):

i
2.
3.

Panel shall be constructed of 16-gauge steel, rolled edge construction with black powder coat finish
Panel shall be standard 19-inch rack mount

Panels comply with EIA-310-D rack mountstandards

2.3 MODULAR JACK:

A. Category 5e:

1. Jacks shall be standard 8-position, RJ-45 style, un-keyed, FCC Compliant
2. Each jack shall be single unit construction, with snap - fit to industry standard keystone opening (.760” x
.580")
3. Jack housings shall be high impact UL 94 v-0 rated thermoplastic
4. Jacks shall have a temperature rating of -100° ¢ (149f) to 700¢(1580f)
5. Jack housings shall fully encase and protect printed circuit boards and IDC fields
6. Housings shall be ultrasonically welded for tamper resistance
7. Modular jack contacts shall accept a minimum of 2000 mating cycles without degradation of electrical or
mechanical performance
8. Jack contacts shall maintain a minimum deflection force of 100 grams while mated with an FCC-
standard RJ-45 plug
9. Jack contacts shall be formed flat for increased surface contact with mated plugs
10. Jack contacts shall be constructed of beryllium copper for maximum spring force and durability.
Contact plating shall be a minimum of 50 micro-inches of hard gold in the contact area over 50 micro-
inches of nickel
11 Jack termination method shall follow the industry standard 110 IDC punch-down. Jacks shall be
compatible with single conductor standard 110 impact termination tools
12.  Jacks shall be compatible with a 4-pair single punch impact tool designed specifically for the purpose
13. Jacksshall have their category rating designation, visible from the front when installed
14. Bottom of jack shall have date code and an abbreviated catalog number
15.  Jacks shall terminate 26-22 awg solid conductors
16. Jacks shall not require special cords, specialty tools or special installation requirements
17.  Stuffer cap shall have retention snaps to assure conductor strain relief
18. Jacks shall accept optional hinged dust covers
19.  Jacks shall be compatible with ANSI/TIA-606-B color code labeling
20. Jacks shall accept snap-on icons for specific identification
21. Jacksshall be available in various colors to meet specific customer applications
22.  Jacks shall have attached wiring instruction labels to permit T568a wiring configurations
23. Category rated jacks shall be backward compatible for fit, form, and function
24.  Jacks shall be manufactured in the USA
25.  All transmission performance parameters shall be independently verified by a UL or ETL third party
testing organization
26. Jacks shall be UL listed 1863 and CSA certified
School District of Osceola County Communications Horizontal Copper Cabling
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27.  Jacks shall exceed IEEE 802.3af DTE power specification to 4 times the rated current limits with no
degradation of performance or materials
28. Jacks shall exceed IEEE802.3bt DTE power specification
29. Jacks shall be third party verified, to meet or exceed performance requirements
30. Component rated per ANSI/TIA-568.2-D
31 Colors to specified by end user
B. Category 6:
1. Jacks shall be standard 8-position, RJ-45 style, un-keyed, FCC compliant
2. Each jack shall be single unit construction, with snap - fit to industry standard keystone opening (.760” x
.5807)
3. Jack housings shall be high impact UL 94 v-0 rated thermoplastic
4. Jacks shall have a temperature rating of -100c (140f) to 700c (1580f)
5. Jack housings shall fully encase and protect printed circuit boards and IDC fields
6. Housings shall be ultrasonically welded for tamper resistance
7. Modular jack contacts shall accept a minimum of 2000 mating cycles without degradation of electrical or
mechanical performance
8. Jack contacts shall maintain a minimum deflection force of 100 grams while mated with an FCC-
standard RJ-45 plug
9. Jack contacts shall be formed flat for increased surface contact with mated plugs
10. Jack contacts shall be constructed of beryllium copper for maximum spring force and durability. Contact
plating shall be a minimum of 50 micro-inches of hard gold in the contact area over 50 micro-inches of
nickel
11 Jack termination method shall follow the industry standard 110 IDC punch-down. Jacks shall be
compatible with single conductor standard 110 impact termination tools
12.  Jacks shall be compatible with a 4-pair single punch impact tool designed specifically for the purpose
13. Jacks shall have their category rating designation, visible from the front when installed
14. Bottom of jack shall have date code and an abbreviated catalog number
15.  Jacks shall terminate 26-22 awg solid conductors
16. Jacks shall not require special cords, specialty tools or special installation requirements
17.  Stuffer cap shall have retention snaps to assure conductor strain relief
18. Jacks shall accept optional hinged dust covers
19. Jacks shall be compatible with ANSI/TIA-606-B color codelabeling
20. Jacks shall accept snap-on icons for specific identification
21. Jacksshall be available in various colors to meet specific customer applications
22, Jacksshall have attached wiring instruction labels to permit T568a wiring configurations
23. Category rated jacks shall be backward compatible for fit, form, and function
24.  Jacks shall be manufactured in the USA
25.  All transmission performance parameters shall be independently verified by a UL or ETL third party
testing organization
26. Jacks shall be UL listed 1863 and CSA certified
27. Jacks shall exceed IEEE 802.3af DTE power specification to 4 times the rated current limits with no
degradation of performance or materials
28. Jacks shall exceed IEEE802.3bt DTE power specification
29. Jacks shall be third party verified, to meet or exceed performance requirements
School District of Osceola County Communications Horizontal Copper Cabling
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30.
31

Component rated per ANSI/TIA-568.2-D

Colors to specified by end user

C. Category 6A

1. Jacks shall be standard 8-position, RJ-45 style, un-keyed, FCC compliant
2. Each jack shall be single unit construction, with snap - fit to industry standard keystone opening (.760” x
.580")
3. Jack housings shall be high impact UL 94 v-0 rated thermoplastic
4. Jacks shall have a temperature rating of -1009c (149f) to 700c (1580f)
5. Jack housings shall fully encase and protect printed circuit boards and IDC fields
6. Housings shall be ultrasonically welded for tamper resistance
7. Modular jack contacts shall accept a minimum of 2000 mating cycles without degradation of electrical or
mechanical performance
8. Jack contacts shall maintain a minimum deflection force of 100 grams while mated with an FCC-
standard RJ-45 plug
9. Jack contacts shall be formed flat for increased surface contact with mated plugs
10. Jack contacts shall be constructed of beryllium copper for maximum spring force and durability. Contact
plating shall be a minimum of 50 micro-inches of hard gold in the contact area over 50 micro- inches of
nickel
11. Jack termination method shall follow the industry standard 110 IDC punch-down. Jacks shall be
compatible with single conductor standard 110 impact termination tools
12.  Jacks shall be compatible with a 4-pair single punch impact tool designed specifically for the purpose
13. Jacks shall have their category rating designation, visible from the front when installed
14.  Bottom of jack shall have date code and an abbreviated catalog number
15.  Jacks shall terminate 26-22 awg solid conductors
16. Jacks shall not require special cords, specialty tools or special installation requirements
17.  Stuffer cap shall have retention snaps to assure conductor strain relief
18.  Jacks shall accept optional hinged dust covers
19.  Jacks shall be compatible with ANSI/TIA-606-B color codelabeling
20. Jacks shall accept snap-on icons for specific identification
21. Jacksshall be available in various colors to meet specific customer applications
22.  Jacks shall have attached wiring instruction labels to permit T568a wiring configurations
23. Category rated jacks shall be backward compatible for fit, form, and function
24.  Jacks shall be manufactured in the USA
25.  All transmission performance parameters shall be independently verified by a UL or ETL third party
testing organization
26. Jacks shall be UL listed 1863 and CSA certified
27. Jacks shall exceed IEEE 802.3af DTE power specification to 4 times the rated current limits with no
degradation of performance or materials
28. Jacks shall exceed IEEE802.3bt DTE power specification
29. Jacks shall be third party verified, to meet or exceed performance requirements
30. Component rated per ANSI/TIA-568.2-D
31 Colors specified by end user
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2.4 FACE PLATES:

A.  Rear loading w/designation window:

i
2.

o N o o

PART 3 EXECUTION:

Faceplates shall be constructed of high impact, UL94 v-0 rated thermoplastic

Faceplates shall be compatible with standard NEMA openings and boxes. Faceplates shall be 2.75" w x
4.5" h (69.8 mm x 114.3 mm) for single gang and 4.5” x 4.5” (114.3 x114.3 mm) for double gang

Port size in each faceplate shall fit the category 6 modular jack or snap-fit fiber optic, audio, and video
modules for multimedia applications

Faceplates shall be provided with clear plastic and color-matched label field covers. Faceplates shall
provide for ANSI/TIA-606-B compliant workstation outlet labeling

#6-32 pan head Philips / slotted mounting screws shall be included with each faceplate
Faceplates shall be manufactured in the USA
Faceplates shall be UL listed and CSA certified

Colors specified by end user

3.1 Installation:

A. Cable Support:

L.

This Contractor shall install all supports for cables specified in this section. Traditional ladder rack will be
used in each telecommunications room, basket tray (main pathway, over 25 cables), and j-hooks will be
used in the horizontal.

2. Cable supports shall be spaced randomly, but no further than 5-0" apart.

3. Provide all additional cable management products, sleeves or conduit raceways as required to protect
exposed cabling and complete the installation of cables in a neat manner.

4. A horizontal conduit system consists of conduits radiating from the telecommunications location to the
workstation outlets in the floor, walls, ceilings, and columns of a building. When using a conduit
distribution system utilize the most direct route following the building lines.

5. Conduit is only required if building codes or environmental conditions necessitate it. Rigid or EMT metal
conduits are deemed suitable for building installation. Adequate planning should allow for a minimum of
one 1-1/4-inch conduits to each workstation location if code requires conduit for voice and data cables.

6.  Conduit fill ratios shall not exceed 40%; contact your cable manufacturer to get recommendation on fill
rates.

7. No conduit run should be designed with more than two (2) 90-degree bends between pull points or pull
boxes. If a run requires more than two (2) 90-degree bends, install a pull box:

a) Exceptions:
1) The total run is shorter than 33 ft in length
2) The conduit size is increased to the next trade size
3) One of the bends is located within 12 in of the cable feed end. (This exception only applies to
operations where cable is pushed around the first bend)

8. All conduits will be equipped with a contiguous length of plastic or nylon pull string with @ minimum rating
of 200 Ibs. (90 kg).

9. A conduit run should not be designed with continuous closed sections longer than 100 feet without pull
points or pull boxes installed:

a) Exceptions:
1) Exterior conduit installation is between buildings / vaults
10.  All conduits should terminate above or in the installed ladder racks and allow for proper cable racking.
Cable waterfalls should be considered in areas that have excessive distance between the conduit and
ladder rack.
11.  Trays and conduits located within the ceiling shall protrude into the room 1 to 2 inches without a bend
School District of Osceola County Communications Horizontal Copper Cabling
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and above 8 feet high. Clear, unobstructed access to the ladder rack and conduits shall be provided within
telecommunications locations.

12.  Conduits entering through the floor shall terminate at least six (6) inches above the finished floor (A.F.F.).

13.  Locate slot/ sleeve systems in places where pulling and termination will be easy.

14.  If possible, locate sleeves, slots, and / or conduits on the left side of the room; this placement enhances
the use of wall space from left to right.

15. When possible, entrance conduit and distribution conduit / cable tray should enter and exit on the same
wall, if this is not possible, ladder rack inside the room should be provided for distribution from wall to
wall.

16.  All floor penetrations shall be core drilled with a maximum 1/4-inch size greater than the exterior
dimension of the riser conduit.

17.  Conduits entering through a wall shall be reamed and bushed and terminated as close as practicable to
the terminating rack or wall.

18.  Terminations above a suspended ceiling shall not be less than 3 inches above finished ceiling and
finished with bushing opening.

19.  All conduit shall be labeled for easy identification.

20.  Allfloor penetrations shall be at columns, exterior walls or in equipment rooms.

21.  Cables shall be supported at height of bottom flange of structural beams using a rigid support method (i.e.
threaded rod, beam clamps, etc.).

22. Do not support cables from ductwork, sprinkler piping, water piping, waste piping, conduit, ceiling wire, or
other system supports.

23.  The conduits or sleeve will be installed per TIA/EIA-569-C and seal all penetration with approved fire stop
product.

24.  Provide and identify independent support system for each low voltage cabling system.

B. Cable:

1. Category 6 or Category 6a cable (yellow in color) will be utilized for all data communication systems.

2. Category 6 or Category 6a gel filled cable will be utilized in areas where the cable pathway is in or below
the floor that is in contact with dirt or gravel. Certain environments may require the use of different cables
and / or cable jackets.

3. All premise cabling systems shall be terminated in either a keystone data outlet or a keystone patch
panel location - no termination shall be utilized to directly connect any premise cabling to any network
components, hardware, or devices (exception: exterior camera locations) unless otherwise noted (U.O.N.).

4. PE 89 (outside plant telephone cable) six (6) pair will be utilized for backbone cabling between building
unless otherwise noted (U.O.N.).

5. All terminations will utilize T568a wiring in School District of Osceola County Facilities. Any Contractor not
complying with this wiring requirement will correct the problem at no cost to School District of Osceola
County.

6. All communications cabling that has become abandoned as part of new renovation projects, previous
renovation projects, or temporary communication cables used during the construction process shall be
completely removed.

7. Referto detailed manufacturer’s guidelines for deployment of Category 6 or Category 6a cable. Certain
restrictions apply, and specific techniques are recommended.

8. All cabling shall be installed in accordance with manufacturers’ written bend radius and pulling tensions.
Typical industry guidelines recommend the following bend radius and pulling tensions:

a) Tensile loading on a single 4-pair copper UTP cable shall not exceed 25 Ibs.

b) Bendradius of a single 4-pair copper UTP cable shall not exceed 4 times the diameter of the cable

¢) Bend radius of multi-pair copper UTP and optical fiber cable shall not exceed 10 times the diameter
of the cable

9.  All conduits and conduit sleeves shall have bushings or grommets and shall be installed prior to the
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10.

11.
12.
13.

14.

15.
16.

17.

18.

installation of communications cables to avoid damage and abrasions to cable sheathing and insulation.
If the electrical Contractor does not install bushings, the communications cabling contractor shall furnish
and install bushings prior to pulling communications cabling.

Horizontal cable length for 4-pair copper UTP cables shall not exceed 295 feet (90 meters). Prior to
bidding and installation, the contactor shall review the drawings and verify no cable installation exceeds
295 feet (90 meters) and notify the Project Technology Designer (Project Electrical Engineer and
Registered Communication Distribution Designer (RCDD)) and SDOC Technology Services Department
Representative of cable installations that may exceed 295 feet (90 meters).

Splices are not permitted in any voice or data cable.
Avoid placing copper cables near sources of extreme heat (i.e. boilers, radiators, heat coils).

Maintain cable twists for all UTP cables. For terminations cable sheathing shall be stripping back no more
than %2” back from termination point for all Category 6 and Category 6a cables.

All cables shall be supported by cable tray, cable runway, or j-hooks. When large quantities of cables
leave trays or runways, cables shall be supported by drop-outs or cable support hardware manufactured
specifically for the purpose of supporting cables. J-hooks shall be installed a minimum of every 5 feet and
cabling shall maintain minimal deflection and strain (less than 12" deflection). Cables shall not be
supported from ceiling grid wires. Cables shall not run above iron joists.

All cables shall be separated and bundled into like groups (disciplines).
Service loops shall be provided at both ends of installed horizontal and backbone cabling:

a) Athree (3)foot service loop shall be installed in the ceiling space near workstation outlets
(excessive cable shall not be coiled in outlet boxes)

b) Aten (10) foot service loop shall be provided in communication rooms and shall be installed to
allow for future equipment rack / cabinet relocations without the need to re- terminate patch
panels:

1) The ten (10) foot service loop shall be neatly bundled and secured in cable trays. Additional
Cable slack and service coils shall be stored properly above the ceiling or under the access
floor (where applicable)

Any cabling installing in equipment rooms shall be neatly placed in cabling trays, cabling runways, or
horizontal and vertical rack / cabinet cable managers.

Velcro straps shall be utilized in the CD, FD, TR and inside TC enclosures for all cable bundling. Tie wraps
are prohibited - NO EXCEPTIONS.

C. Separation:

L.

Maintain the following distances between cables, other system cables and other building systems:

a) Two (2) feet from fluorescent lights

(=)

Two (2) feet from power cabling in parallel

o

d

)
)
) Two (2) feet from electrical conduits, other systems cables or other electrical equipment
) Four (4) feet from motors and transformers

)

e) Three (3) feet from hot water piping or other mechanical equipment

f)  Ten (10) feet from bus conductors or high-current branch circuits

2. All low voltage cables shall run parallel or at right angles to building structural framework. Do not run
cables diagonally across ceiling space without written authorization by the Technology Project Designer
(Project Electrical Engineer and Registered Communication Distribution Designer (RCDD)) and SDOC
Technology Services Department Representative.

3. Communications cabling that must cross power cables or conduits shall cross at a 90-degree angle and
shall not make physical contact.

4.  Fire seal around all cables running through rated floors and walls. Firestop all cables and pathways that
penetrate fire-rated barriers using approved methods and inaccordance with local codes.

5. Provide a pull string with every outlet installed.

6. Do notinstall cable in wet areas, or in proximity to hot water pipes or boilers.

School District of Osceola County Communications Horizontal Copper Cabling
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10.

Cable ends for termination shall be clean and free from crush marks, cuts, or kinks left from pulling
operations. Installed cable jackets shall have no abrasions with exposed conductor insulation or bare
copper “shiners”. The installer is responsible to replace damaged cables.

Backbone cables shall be installed and bundled separately from horizontal distribution cables. Backbone
and horizontal cable bundles shall be loose and random.

Backbone cables spanning more than three floors shall be supported at the top of the cable run with a
wire mesh grip and on alternating floors, unless otherwise specified by local codes or manufacturer’s
guidelines.

Vertical runs of backbone cables entering each telecommunication location shall be securely fastened along a
properly prepared wall in the telecommunication location on each floor. Use of cable ladder is
recommended.

D. Communications infrastructure:

L.

6.

Horizontal cable length for 4-pair copper UTP cables shall not exceed 295 feet (90 meters). Prior to
bidding and installation, the contactor shall review the drawings and verify no cable installation exceeds
295 feet (90 meters) and notify the Project Technology Designer (Project Electrical Engineer and
Registered Communication Distribution Designer (RCDD)) and SDOC Technology Services Department
Representative of cable installations that may exceed 295 feet (90 meters).

Support and secure cables at patch panels using rear cable management bracket, spools, or
managementdevise.

Install category 3, multi-pair voice backbone cables utilizing an independent open cabling. This may
require gelled filled cable for under slab installations.

For each voice cross-connect; provide the appropriate color icon at each patch panel port at the
telecommunication locations.

Complete all cross-connects for analog central office facilities and alarm lines to 66-termination block (if
applicable).

Cross-connects shall be completed as per construction schedule.

E. Category 6 jacks:

1.

Refer to specific manufacturer’s guidelines for termination of jacks and dressing category 6 cables inside
wall outlets and surface housings. Due to the larger size of category 6 cable, service coils in outlet boxes
and surface housings are not recommended.

Terminate jacks according to manufacturer’s instructions.
All jacks shall be wired utilizing T568a wiring scheme.

To assure 10G Base-T performance, maintain wiring pair twists as close as possible to the point of
termination. Also, minimize the length of exposed pairs from the jacket to the IDC termination point
duringinstallation.

The length of wiring pair un-twist in each termination shall be less than 0.5 inches (13 mm).

Jacks shall be properly mounted in plates, frames, or housings with dust caps fully installed over IDC
contacts.

Horizontal cables extending from mounted jacks shall maintain a minimum bend radius of at least 4
times the cable diameter unless space is restricted.

a) Note: refer to specific manufacturer’'s recommendations for restricted cable bend radius.

Cable terminations shall minimize tensile or bending strain on IDC contacts after assembly of faceplate or
housing to the wall outlet.

F. Category 6 patch panels:

1.

Properly mount patch panels into the designated rack, cabinet, or bracket locations with the #12-24
screws provided.

a) Install patch panel screws utilizing a #3 phillips head screwdriver to avoid stripping screw during
installation or removal

2. Terminate cables behind the patch panel according to manufacturer’s instructions.
3. Toassure required performance, maintain wiring pair twists as close as possible to the point of
School District of Osceola County Communications Horizontal Copper Cabling
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termination. Also, minimize the length of exposed pairs from the jacket to the ICD termination point
during installation.

4.  The length of wiring pair un-twist in each termination shall be less than 0.5 inches (13 mm) and shall be
kept to a minimum.

5. Each terminated and dressed cable shall be maintained perpendicular to the rear cover using the
recommended cable management hardware.

6. Horizontal or backbone cables extending from the rear panel terminations shall maintain a minimum
bend radius of at least 4 times the cable diameter.

7. Cable terminations shall have minimal tensile or bending strain on panel IDC contacts in each installed
location.

8. Panels shall be properly labeled on the front and back with the cable number and port connections for
each port.

9.  Patch panel jacks shall match color of patch cords (exceptions - telecommunication outlets (D1-D8) shall
be black in color).

G. Fire stop:

1.  Before beginning installation, verify that substrate conditions previously installed under other sections are
acceptable for installation of firestopping in accordance with manufacturer’s installation instructions and
technical information.

2. Surfaces shall be free of dirt, grease, oil, scale, laitance, rust, release agents, water repellants, and any
other substances that may inhibit optimum adhesion.

3. Provide masking and temporary covering to protect adjacent surfaces.

4. Do not proceed until unsatisfactory conditions have been corrected.

5. Install through-penetration firestop systems in accordance with performance criteria and in accordance
with the conditions of testing and classification as specified in the published design.

6. Comply with manufacturer’s instructions for installation of firestopping products.

7. Keep areas of work accessible until inspection by authorities having jurisdiction. Where deficiencies are
found, repair firestopping products so they comply with requirements.

8. Remove equipment, materials, and debris. Leave area in undamaged and clean condition.

9. Clean all surfaces adjacent to sealed openings to be free of excess firestopping materials and soiling as
work progresses.

3.2 LABELING:
A.  General:

1. All labels shall be permanent, machine generated labels produced by a labeling machine. Labels shall be
a permanent polyester material clear in color with label lettering black in color. No handwritten labels will
beaccepted.

2. Labeling information will be reviewed at pre-installation meeting, and the Project Technology Designer
(RCDD), and SDOC Technology Services Department Representative shall approve the labeling scheme
prior to the installation of any cabling.

3. Surfaces shall be cleaned before attaching labels. All labels shall be attached firmly and vertically plumb
on equipment, faceplates, patch panels termination blocks, etc.

4. All labeling of cables, equipment, and components shall be included in as-built documentation, floor plan
drawings, and schematic designs.

B. Cabling:

1. All structured cables (horizontal and backbone) shall be labeled at both ends within 6” of cable
termination point. Where voice backbone cables extend behind termination blocks, cable labels shall be
placed at a location on the cable where the labels are visible from the front of the termination blocks.

2. Labels shall have an adhesive backing and shall wrap completely around the circumference of the cable
jacket. Label and lettering sizes shall be of appropriate size to accommodate cable diameter.

School District of Osceola County Communications Horizontal Copper Cabling
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C. Equipment racks, termination hardware, and faceplates:

L.

PART 4 TESTING:

All communications equipment racks, cabinets, fiber enclosures, and termination hardware shall be
clearly labeled at the top, left-hand corner of the equipment.

Equipment racks and cabinets shall have 34" to 1” high lettering and shall be labeled with the
telecommunications room number followed by an alphanumeric character in sequence for each rack /
cabinet. (i.e. Tr2-a represents the first rack/cabinet in telecommunications room #2).

Modular patch panels shall have 3/8” to 1/2" high lettering and shall be labeled with the
telecommunications room number followed by an alphanumeric character of the rack / cabinet and the
patch panel number (i.e. Tr3-c-2) represents the second patch panel, third rack/cabinet in
telecommunications room #3):

a) Patch panels shall be labeled with sequential numbering starting with “O1” for topmost patch panel
and moving downward towards the bottom of the rack. Additionally, each jack position on the patch
panel shall be identified with the jack position number (i.e. A 48-port patch panel shall have number
1 through 48 silk screen printed on the patch panel or shall have labeling strips with numbers 1
through 48 machine printed above / below corresponding jack position).

Voice and data outlets shall have 3/16” high lettering with the labeling method as indicated:

a) Voice and data outlets shall be identified with the telecommunications room where cables are
terminated, the rack / cabinet number, the patch panel number, and the jack position number (i.e.
TR3-C2-28 represents the outlet is located on the second patch panel in the third rack/cabinet in
telecommunications room #3 and is jack position #28). The Contractor shall terminate all cabling in
a sequential method.

4.1 CATEGORY CABLE TESTING:

A.  Permanent link testing shall be completed on all horizontal (station) cables:

1. Category rated cabling systems shall be tested as an installed horizontal permanent link configuration.
Jacks and faceplates shall be assembled complete and properly mounted into outlet boxes. Panels shall
be terminated completely and fully dressed with proper cable management.

2. Allwiring shall be certified to meet or exceed the specifications as set forth in ANSI/Tia-568.0-D.

a) Fieldtesting shall include the following parameters for each pair of each cable installed:

1) Name of the person performing the test
2) Testequipment manufacturer and model number
3) Cableidentification of the test sheets will be in numerical order by cable identification
4) Date of test
5)  Wire map (pin to pin connectivity and polarity check)
6) Length (infeet)
7) Insertion loss
8) Near end crosstalk (next)
9) Power sum near end crosstalk(psnext)

10) Equal-level far end crosstalk (elfext)

11) Power sum equal-level far end crosstalk (pselfext)

12) Return loss

13) Delay skew

14) Attenuation to crosstalk ratio (acr)

3. A“pass” indication shall be obtained for each link, using at minimum a level iii tester that complies with
ANSI/TIA-568.0-D field test requirements.

4. Record test results for each cable and turn over to the General Contractor upon completion of the job.
Correct malfunctions when detected, and re-test to demonstrate compliance.

a) Note: Test equipment shall be a type IV cable tester
School District of Osceola County Communications Horizontal Copper Cabling
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5. Performance testing (100%) of all horizontal copper cabling shall be conducted by Project Technology
Designer (Electrical Engineer and Registered Communications Distribution Designer (RCDD)) and
Premise Contractor prior to Substantial Completion acceptance and said test results forwarded to Project
Technology Designer (RCDD), and SDOC Technology Services Department Representative, in writing,
containing original test results for project manager / owner Representative approval.

6. Performance testing (100%) of all Fiber Optic cabling, both single mode and multi-mode cabling, shall be
conducted by Project Technology Designer (Electrical Engineer and Registered Communications
Distribution Designer (RCDD)) and Premise Contractor prior to Substantial Completion acceptance and
said test results forwarded to Project Technology Designer (RCDD), and SDOC Technology Services
Department Representative, in writing, containing original test results for project manager / owner
Representative approval.

END OF SECTION 27 15 13

[REMAINDER OF PAGE INTENTIONALLY LEFT BLANK]
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School District of Osceola County

PART 1 GENERAL:

SECTION 27 15 43

COMMUNICATIONS FACEPLATES AND MODULES

1.1 INTRODUCTION:

A

A

Faceplates and Modules:

1. The work covered by this section of the Specifications includes all labor necessary to perform and
complete such construction, all materials and equipment incorporated or to be incorporated in such
construction and all services, facilities, tools, and equipment necessary or used to perform and complete
such construction. The work of this section shall include, but is not limited to, the following:

Telecommunication faceplates, jacks, outlet modules, cabling, and accessories in accordance with the
strictest manufacturer written recommendation per code or the best industry practice. These communication
specifications are requirements for all School District of Osceola County (SDOC) projects. Request for
deviations from these guides and requirements must be made in writing to the School Board of Osceola
County.

1.2 RELATED DOCUMENTS:

Division 27 Sections that apply to this Section are:

=
N o O

13.

© © N O o kNP

Section 27 00 00
Section 27 05 26
Section 27 05 28
Section 27 05 36
Section 27 11 10
Section 27 13 13
Section 27 13 23
Section 27 15 13
Section 27 16 19
Section 27 21 33
Section 27 41 16
Section 27 51 23
Section 27 53 21

1.3 STANDARDS AND CODES:

A

B

Communications

Grounding & Bonding for Communications Systems
Pathways for Communications Systems

Cable Trays for Communications Systems
Telecommunications Spaces, Equipment, and Fittings
Communication Copper Backbone Cabling
Communications Optical Fiber Backbone Cabling
Communications Copper Horizontal Cabling
Communications Patch Cords and Station Cords
Wireless Access Point System

Classroom Amplification System

Educational Intercom and Program Clock System

Distributed Antenna System - Public Safety

Refer to other sections in Division 27 00 00 - Communications

Refer to Division 01 - Reference Standards and General Conditions of the Contract

C  Complies with both ANSI/TIA-607-C and NEC Article 250. The most stringent rules apply.
1.4 APPROVED PRODUCT MANUFACTURERS:

A

The manufacturer of the faceplates and modules, that School District of Osceola County is using as basis of
design in this document, as required for construction of the cabling infrastructure per contract documents
shall be:

1.

Hubbell Premise Wiring

Product substitutions from other manufacturers shall require the approval of the Project Technology Designer
(Project Electrical Engineer and Registered Communication Distribution Designer (RCDD)) and SDOC
Technology Services Department Representative 10 business days prior to bid opening.

School District of Osceola County

Communications Faceplates and Modules

271543-1



1.5 SUBMITTALS:

A

B

Shop Drawings:

1. Shop drawings will indicate the location and quantity of faceplate and modules (including number of data
jacks) and will require the approval of the Project Technology Designer (Project Electrical Engineer and
Registered Communication Distribution Designer (RCDD)) and SDOC Technology Services Department
Representative prior to implementation.

Submit Manufacturer’s Cut Sheets for the following (Refer to Section 27 00 00 - Communications Submittal):
1. Major items not included in the Product Section.
2. Submit for approval in accordance with specified submittal procedures:

a) Faceplates

b) Modules

c) Jacks

1.6 QUALITY ASSURANCE:

A Manufacturer:

1. Firms regularly engaged in manufacture of the materials, called out for in this section, whose products
have been in satisfactory use in similar service for not less than 3 years.

B  The Contractor will install work in accordance with the latest School District of Osceola County Requirements,
the latest BICSI Information Technology Systems Installation Methods Manual, Telecommunications
Distribution Methods Manual, TIA/EIA Standard Commercial Building Telecommunications Cabling Standard,
systems planning and design manual.

C The Contractor who is installing the materials and installing the system will be trained by the referenced
manufacturer in the proper installation practices. The Contractor will have the proper tools and test equipment
to insure a good and proper installation.

D Installed UTP and fiber cabling systems, pathways, and distribution facilities will adhere to manufacturer’s
instructions, contract drawings and specifications, and applicable codes, standards, and regulations.

E Installed UTP cabling systems and field test results will strictly adhere to requirements of ANSI/TIA-568-0.D,
ANSI/TIA-568-1.D and ANSI/TIA/EIA-568-2.D.

F  Installed optical fiber cabling systems and field test results will strictly adhere to requirements of ANSI/TIA-
568-0.D and ANSI/TIA/EIA-568-3.D.

G Where applicable, all equipment, components, accessories, and hardware will be UL listed for the intended
purpose of the installation.

H  All critical internal manufacturing operations for installed products will have documented in-process inspection
and testing according to ISO9001.

| Installed products will be manufactured by an ISO9001 certified facility.

J Installed products will be free from defects in material or workmanship from the manufacturer and will be of
the quality indicated.

K  All methods of construction that are not specified in the contract documents will be subject to control and
approval by the Project Technology Designer (RCDD) and SDOC Technology Services Department
Representative.

L Installed products will be lot-traceable by date code.

1.7 DEFINITION:

A Jack:

1. Termination point for telecommunications cabling that transitions from permanently installed station
cable to a user end station cord. Also referred to as an “Information Outlet”
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B

c

Faceplate:

1. Any type of plastic or metal plate designed to fit over a device or computer component to enhance the
device’s functionality or its looks. Also referred to as “Outlet Cover”.

Module:

1. A Standardized snap-in package for mounting a variety of low-voltage electrical jacks or fiber optical
connectors also referred to as keystone wall plates, face plates, surface-mount boxes or patch panel.
Keystone modules have a rectangular face and are held in place with flexible tabs.

1.8 WARRANTIES:

A

Refer to Section 27 00 00 for general details.

1.9 MATERIALS:

A
B

All materials shall be UL or ETL listed and verified and shall be marked as such.

Products shall be regularly catalogued items of the manufacturer and shall be supplied as a complete unit in
accordance with the manufacturer's standard specifications with any optional items required for proper
installation unless otherwise noted.

1. All materials used on this project shall be new. Used and refurbished equipment is not permitted. Provide
equipment to site in original packaging whenever practical.

1.10 DELIVERY, STORAGE, AND HANDLING LOGISTICS:

A
B

Material shall be delivered to the site in the original packing.

Materials delivered to the construction site shall be stored in a dry, secure area, preferably indoors. Storage
temperature of materials shall adhere to manufacturer’s recommendations. Movement of packaged materials
shall be in a manner to avoid damage of contents. On-site storage, either indoors or trailer, shall have
permission by the School District of Osceola County Staff, and shall not interfere with other construction
activity.

Installation of Category 5e, Category 6, or Category 6a cable shall be within the recommended temperature
range specified by the manufacturer. Cable installation temperature range between 50°f and 80°f is
recommended. Cabling should only be installed in facilities that are not exposed to the elements.

The Contractor is responsible for scheduling all deliveries and providing proper receipt, handling, and storage
of all materials. Protect all equipment from physical damages (dents, scratches, dust, water, paint, chemicals,
and temperature extremes) and vandalism, or theft. The Contractor shall replace any damaged or stolen
equipment. The Contractor is responsible for all equipment until final project acceptance by the School District
of Osceola County.

The Contractor is responsible for cleaning the worksite every business day and removing debris from the
facility.

1.11 COORDINATION WITH OTHER TRADES:

A

Coordinate layout of work with other trades. Make minor adjustments in locations required for coordination.
Locations of structural systems, heating work and plumbing lines shall take preference over locations of
conduit lines where conflict occurs. Structural systems, heating work, and plumbing lines shall not interfere
with or otherwise impede the routing of communication cabling with cable tray, raceways, or other pathways
dedicated to communications. All potential issues shall be brought to the attention of the General Contractor,
Construction Manager, Architect, Engineer, Project Technology Designer (RCDD), and SDOC Technology
Services Department Representative immediately, before proceeding with installation.

Other than minor issues, adjustments shall be submitted to the General Contractor, Construction Manager,
Architect, Engineer, Project Technology Designer (RCDD), and SDOC Technology Services Department
Representative for approval before proceeding with the work.

Coordinate locations, arrangement, mounting, and support of all communications provisions with Division 26
Representative, Project Technology Designer (RCDD), and SDOC Technology Services Department
Representative that:

1. Allow maximum possible headroom unless specific mounting heights that reduce headroom are indicated.

2. Provide for ease of disconnecting the equipment with minimum interference to other installations.
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Allow right of way for piping and conduit installed at required slope.

Coordinate that connecting raceways, cables, and cable trays will be clear of obstructions and of the
working and access space of other equipment.

5. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry
walls, and other structural components as they are constructed.

6. Coordinate sleeve selection specified in Division 07 and Division 26.

Coordinate location of access panels and doors for electrical items that are behind finished surfaces or
otherwise concealed.

8. Coordinate the gauge cables to be used in the telecommunications grounding system.
PART 2 PRODUCTS:
2.1 WALL FACEPLATE - REAR LOADING:
A Faceplates for single gang outlets shall have from 1 to 6 ports.
Provides a rear loading, snap in, flush mounting of keystone connectors.
Single gang.
All parts are to be same color to match electrical installation (stainless, off white, white, etc.).
All IFP plates are supplied with paper labels, clear screw covers, and color-matched screw covers.
UL listed and cUL certified.
ANSI/TIA-606-B station labeling capability.

I & M m O O W

UL 94V-0 rated flame-retardant material.

Mounts to standard NEMA openings and boxes.
2.2 WALL FACEPLATE - FRONT LOADING:

A The IMF modular plates provide the flexibility to tailor each workstation solution to your specific requirements.
The front-loading plates accept modules in 3 Unit combinations for single gang.

Aesthetic, rounded profile single gang face plate.

All parts are to be the same color match as electrical installation (stainless, off white, white, etc..).
All IFP plates are supplied with paper labels, clear screw covers, and color-matched screw covers.
UL listed and cUL certified.

Field configurable, front loading, easy snap in keystone mounting modules.

Supports copper, fiber, and AV applications.

ANSI/TIA-606-B station labeling capability.

T & m m OO O W

UL 94V-0 rated flame-retardant material.
J Mounts to standard NEMA openings and boxes.
2.3 WALL PHONE FACEPLATE W/ JACK:
Faceplates shall be stainless steel with two studs for hanging a wall phone.
Studs mounted in standard positions to accommodate any standard wall phone.
Mounts to any single gang wall box, universally accepted.
Accepts 2 phone styles: flush or semi-extended jack mount.
Keystone opening accepts HPW HD series jacks.

Fast and easy to install - cost effective.

O M m oo O w >

Accepts Category 6 Modular Jack.
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2.4 SURFACE MOUNT BOXES:

A

I & M m g O w

A

Uses HPW Keystone adapters and jacks. (AV, Fiber and Copper).
UL and cUL Listed 1863.
ANSI/TIA/EIA-606-B compliant.

ADA compliant.

RoHS Compliant.

Material High-impact thermoplastic (UL 94V-0).

Plenum and workstation rated.

Box must have an option for attachment with screws.

All parts are to be white in color unless otherwise noted.
2.5 MODULAR JACKS:

Category 6 jack:

1. Jacks shall be standard 8-position, RJ-45 style, un-keyed, FCC compliant.

2. Each jack shall be single unit construction, with snap - fit to industry standard keystone opening (.760” x
.5680").

3. Jack housings shall be high impact UL 94 v-0 rated thermoplastic.

4. Jacks shall have a temperature rating of -109c (149f) to 700¢ (1580f).

5. Jack housings shall fully encase and protect printed circuit boards and IDC fields.

6. Housings shall be ultrasonically welded for tamper resistance.

7. Modular jack contacts shall accept a minimum of 2000 mating cycles without degradation of electrical or
mechanical performance.

8. Jack contacts shall maintain a minimum deflection force of 100 grams while mated with an FCC- standard
RJ-45 plug.

9. Jack contacts shall be formed flat for increased surface contact with mated plugs.

10. Jack contacts shall be constructed of beryllium copper for maximum spring force and durability. Contact
plating shall be a minimum of 50 micro-inches of hard gold in the contact area over 50 micro-inches of
nickel.

11. Jack termination method shall follow the industry standard 110 IDC punch-down. Jacks shall be
compatible with single conductor standard 110 impact termination tools.

12. Jacks shall be compatible with a 4-pair single punch impact tool designed specifically for the purpose

13. Jacks shall have their category rating designation, visible from the front when installed.

14. Bottom of jack shall have date code and an abbreviated catalog number.

15. Jacks shall terminate 26-22 awg solid conductors.

16. Jacks shall not require special cords, specialty tools or special installation requirements.

17. Stuffer cap shall have retention snaps to assure conductor strain relief.

18. Jacks shall accept optional hinged dust covers

19. Jacks shall be compatible with ANSI/TIA-606-B color code labeling.

20. Jacks shall accept snap-on icons for specific identification.

21. Jacks shall be available in various colors to meet specific customer applications.

22. Jacks shall have attached wiring instruction labels to permit T568a wiring configurations.

23. Category rated jacks shall be backward compatible for fit, form, and function.

24. Jacks shall be manufactured in the USA.
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25.

All transmission performance parameters shall be independently verified by a UL or ETL third party testing
organization.

26. Jacks shall be UL listed 1863 and CSA certified.

27. Jacks shall exceed IEEE 802.3af DTE power specification to 4 times the rated current limits with no
degradation of performance or materials.

28. Jacks shall exceed IEEE802.3bt DTE power specification.

29. Jacks shall be third party verified, to meet or exceed performance requirements.

30. Component rated per ANSI/TIA-568.2-D.

31. Colors specified by end user.

Category 6a jack:

1. Jacks shall be standard 8-position, RJ-45 style, un-keyed, FCC compliant.

2. Each jack shall be single unit construction, with snap - fit to industry standard keystone opening (.760” x
.580").

3. Jack housings shall be high impact UL 94 v-0 rated thermoplastic.

4. Jacks shall have a temperature rating of -109¢ (149f) to 709c (1580f).

5. Jack housings shall fully encase and protect printed circuit boards and IDC fields.

6. Housings shall be ultrasonically welded for tamper resistance.

7. Modular jack contacts shall accept a minimum of 2000 mating cycles without degradation of electrical or
mechanical performance.

8. Jack contacts shall maintain a minimum deflection force of 100 grams while mated with an FCC- standard
RJ-45 plug.

9. Jack contacts shall be formed flat for increased surface contact with mated plugs.

10. Jack contacts shall be constructed of beryllium copper for maximum spring force and durability. Contact
plating shall be a minimum of 50 micro-inches of hard gold in the contact area over 50 micro-inches of
nickel.

11. Jack termination method shall follow the industry standard 110 IDC punch-down. Jacks shall be
compatible with single conductor standard 110 impact termination tools.

12. Jacks shall be compatible with a 4-pair single punch impact tool designed specifically for the purpose.

13. Jacks shall have their category rating designation, visible from the front when installed.

14. Bottom of jack shall have date code and an abbreviated catalog number.

15. Jacks shall terminate 26-22 awg solid conductors.

16. Jacks shall not require special cords, specialty tools or special installation requirements.

17. Stuffer cap shall have retention snaps to assure conductor strain relief.

18. Jacks shall accept optional hinged dust covers

19. Jacks shall be compatible with ANSI/TIA-606-B color code labeling.

20. Jacks shall accept snap-on icons for specific identification.

21. Jacks shall be available in various colors to meet specific customer applications.

22. Jacks shall have attached wiring instruction labels to permit T568a wiring configurations.

23. Category rated jacks shall be backward compatible for fit, form, and function.

24. Jacks shall be manufactured in the USA.

25. Alltransmission performance parameters shall be independently verified by a UL or ETL third party testing
organization.

26. Jacks shall be UL listed 1863 and CSA certified.
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27. Jacks shall exceed IEEE 802.3af DTE power specification to 4 times the rated current limits with no
degradation of performance or materials.
28. Jacks shall exceed IEEE802.3bt DTE power specification.
29. Jacks shall be third party verified, to meet or exceed performance requirements.
30. Component rated per ANSI/TIA-568.2-D.
31. Colors specified by end user.
PART 3 EXECUTION:
3.1 GENERAL:

A Quantities of system elements shown on the drawings are illustrative only and are meant to indicate the
general configuration of the work. The Contractor is responsible for providing the correct quantities of
materials to construct a system that meets the intent of these Specifications and the relevant codes.
Follow all manufacturers’ instructions.

C Faceplates and modular jack installation shall be in conformance to ANSI/TIA-568.0-D & ANSI/TIA-568.1- D
standards, BICSI methods, industry standards and manufacturer’s guidelines.

D Coordinate with all other trades prior to pre-construction submittals and installation.

3.2 LABELING:

A Alllabels shall be permanent, machine generated labels produced by a labeling machine. Labels shall be a
permanent polyester material clear in color with label lettering black in color. No handwritten labels will be
accepted.

B  Labeling information will be reviewed at pre-installation meeting, and the Project Technology Designer (Project
Electrical Engineer and Registered Communications Distribution Designer (RCDD)) and SDOC Technology
Services Department Representative shall approve the labeling scheme prior to the installation of any cabling.

C Surfaces shall be cleaned before attaching labels. All labels shall be attached firmly and vertically plumb on
equipment, faceplates, patch panel termination blocks, etc.

D All labeling of cables, equipment, and components shall be included in as-built documentation, floor plan

drawings, and schematic designs.

3.3 FACEPLATE:

G

Faceplates shall be installed straight and plumb in all directions.

Wall faceplates shall be installed at the same height as accompanying electrical outlets unless specific heights
are noted.

Faceplates shall be installed at appropriate ADA height.
Faceplates shall be installed with screws.

Should the faceplate not cover the entirety of the outlet box hole in the wall due to overcutting or rough
workmanship, the wall shall be appropriately patched and painted for a neat and clean finished appearance.

All telecommunications outlets, with the exception of surface mount boxes, are only to be installed over
enclosed back boxes.

All faceplates shall be fastened to back box with threaded machine screws of appropriate length. Fill all
module unused openings with blank modules.

3.4 WALL PHONE FACEPLATE:

A

Refer to the ADA for requirements concerning wall mount telecommunications devices.

3.5 SURFACE MOUNT BOXES:

A

Surface mount boxes are only to be used in new construction for outlets above the ceiling or in mechanical /
electrical spaces.

Surface mount boxes are not to be used in communication CD (MDF) / FD (IDF) locations, user spaces, or any
other new construction areas (interior or exterior).
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C Surface mount boxes must be permanently attached to the building’s structure with screws.

D  Surface mount boxes must not be installed inside panels used for other services unless those panels are
accessible by a certified Contractor.

3.6 MODULAR JACK (INCLUDING SURFACE-MOUNT):
A Follow all Manufacturer’s instructions.

B All category modular jacks shall be terminated using the T568a termination scheme specified in ANSI/TIA-
568.0-D.

C Modular jacks terminated in areas prior to final cleaning (e.g., painting, carpet installation, dusty areas) shall
be placed in a protective envelope to ensure dust, debris, moisture and other foreign materials do not settle
onto modular jack contacts. Once final cleaning is complete, modular jacks shall be inserted into faceplates
and screwed into place.

D Pair-twist shall be maintained up to the point of termination.

Cable sheath shall be maintained up to within 0.5 inches of the modular jack termination.

END OF SECTION 27 15 43
[REMAINDER OF PAGE INTENTIONALLY LEFT BLANK]
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School District of Osceola County

PART 1 GENERAL:

Section 27 16 19

COMMUNICATIONS PATCH CORDS AND CABLING

1.1 INTRODUCTION:

A COMMUNICATION PATCHING CABLING:

1

The work covered by this section of the Specifications includes all labor necessary to perform and
complete such construction, all materials and equipment incorporated or to be incorporated in such
construction and all services, facilities, tools and equipment necessary or used to perform and complete
such construction. The work of this section shall include, but is not limited to, the following:

Technology patch cords, station cords, fiber optic patch cords, and cross-connect cabling and accessories in
accordance with the strictest manufacturer written recommendation per code or the best industry practice.
These communication specifications are requirements for all School District of Osceola County (SDOC)

projects. Request for deviations from these guides and requirements must be made in writing to the School

Board of Osceola County.

1.2 RELATED DOCUMENTS:

A Division 27 Sections that apply to this Section are:

1. Section 27 00 00 Communications
2. Section 27 05 26 Grounding & Bonding for Communications Systems
3. Section 27 05 28 Pathways for Communications Systems
4. Section 27 05 36 Cable Trays for Communications Systems
5. Section 27 11 10 Telecommunications Spaces, Equipment and Fittings
6. Section 27 13 13 Communications Copper Backbone Cabling
7. Section 27 13 23 Communications Optical Fiber Backbone Cabling
8. Section 27 15 13 Communications Copper Horizontal Cabling
9. Section 27 1543 Communications Faceplates and Modules

10. Section 27 21 33 Wireless Access Point System

11. Section 27 41 16 Classroom Amplification System

12. Section 27 51 23 Educational Intercom and Program Clock System

13. Section 27 53 21 Distributed Antenna System - Public Safety

1.3 STANDARDS AND CODES:

A

Refer to other sections in Division 27 00 00 - Communications

B. Refer to Division 01 - Reference Standards and General Conditions of the Contract

C. Complies with both ANSI/TIA-607-C and NEC Article 250. The most stringent rules apply.

1.4 APPROVED PRODUCT MANUFACTURERS:

A

The manufacturer of patch cords, stations cords, fiber optic patch cords, and cross-connect cabling, that
School District of Osceola County is using as basis of design in this document, as required for construction of

the cabling infrastructure per contract documents shall be:

1. Hubbell Premise Wiring
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B

Product substitutions from other manufacturers shall require the approval of the Project Technology Designer
(Project Electrical Engineer and Registered Communication Distribution Designer (RCDD)) and SDOC
Technology Services Department Representative 10 business days prior to bid opening.

1.5 SUBMITTALS:

A

B

Shop Drawings:

1. Shop drawings will indicate the location of cable routes, bundle sizes, and penetrations (including cable
trays, mechanical firestops, and interior / exterior sleeving), and will require the approval of the Project
Technology Designer (Project Electrical Engineer and Registered Communication Distribution Designer
(RCDD)) and SDOC Technology Services Department Representative prior to implementation.

Submit Manufacturer’s Cut Sheets for the following (Refer to Section 27 00 00 - Communications Submittal):
1. Major items not included in the Product Section.
2. Submit for approval in accordance with specified submittal procedures:

a) Patch Cords

b)  Station Cords

o  Fiber Optic Patch Cords

d  Cross-connect cabling

1.6 QUALITY ASSURANCE:

A Manufacturer:

B.  Firms regularly engaged in manufacture of the materials, called out for in this section, whose products have
been in satisfactory use in similar service for not less than 3 years.

C.  The Contractor will install work in accordance with the latest School District of Osceola County Requirements,
the latest BICSI Information Technology Systems Installation Methods Manual, Telecommunications
Distribution Methods Manual, TIA/EIA Standard Commercial Building Telecommunications Cabling Standard,
systems planning and design manual.

D. The Contractor who is installing the materials and installing the system will be trained by the referenced
manufacturer in the proper installation practices. The Contractor will have the proper tools and test equipment
to insure a good and proper installation.

E Installed UTP and fiber cabling systems, pathways and distribution facilities will adhere to manufacturer’s
instructions, contract drawings and specifications, and applicable codes, standards and regulations

F. Installed UTP cabling systems and field test results will strictly adhere to requirements of ANSI/TIA-568-0.D,
ANSI/TIA-568-1.D and ANSI/TIA/EIA-568-2.D.

G Installed optical fiber cabling systems and field test results will strictly adhere to requirements of ANSI/TIA-
568-0.D and ANSI/TIA/EIA-568-3.D.

H  Where applicable, all equipment, components, accessories and hardware will be UL listed for the intended
purpose of the installation.

l All critical internal manufacturing operations for installed products will have documented in-process inspection
and testing according to ISO9001.

J. Installed products will be manufactured by an ISO9001 certified facility.

K Installed products will be free from defects in material or workmanship from the manufacturer and will be of
the quality indicated.

L All methods of construction that are not specified in the contract documents will be subject to control and
approval by the Project Technology Designer (RCDD) and SDOC Technology Services Department
Representative.

M. Installed products will be lot-traceable by date code.
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1.7 DEFINITION:
A Patch Cord:

1. A Patch cable, patch cord or patch lead is an electrical or optical cable used to connect one electronic or
optical device to another for signal routing. Devices of different types (e.g., a switch connect to a
computer, or a switch to a router) are connected with patch cords.

B.  Cross-connect Cable:

1. Across-connect is a physical, hardwired cable that provides a direct connection between two different
termination locations within a data center - includes Fiber Optic, Coaxial, and Copper.

1.8 WARRANTIES:
A Refer to Section 27 00 0O for general details.
1.9 MATERIALS:
A All materials shall be UL or ETL listed and verified and shall be marked as such.

B.  Products shall be regularly catalogued items of the manufacturer and shall be supplied as a complete unit in
accordance with the manufacturer's standard specifications with any optional items required for proper
installation unless otherwise noted.

1. All materials used on this project shall be new. Used and refurbished equipment are not permitted.
Provided equipment on site in original packaging whenever practical.

1.10 DELIVERY, STORAGE AND HANDLING LOGISTICS:
A Material shall be delivered to the site in the original packing.

B. Materials delivered to the construction site shall be stored in a dry, secure area, preferably indoors. Storage
temperature of materials shall adhere to manufacturer’s recommendations. Movement of packaged materials
shall be in a manner to avoid damage of contents. On-site storage, either indoors or trailer, shall have
permission by the School District of Osceola County Staff, and shall not interfere with other construction
activity.

C. Installation of Category 5e, Category 6 or Category 6a cable shall be within the recommended temperature
range specified by the manufacturer. Cable installation temperature range between 500f and 800f is
recommended. Cabling should only be installed in facilities that are not exposed to the elements.

D. The Contractor is responsible for scheduling all deliveries and providing proper receipt, handling, and storage
of all materials. Protect all equipment from physical damages (dents, scratches, dust, water, paint, chemicals,
and temperature extremes) and vandalism, or theft. The Contractor shall replace any damaged or stolen
equipment. The Contractor is responsible for all equipment until final project acceptance by the School District
of Osceola County.

E  The Contractor is responsible for cleaning the worksite every business day and removing debris from the
facility.

1.11 COORDINATION WITH OTHER TRADES:

A Coordinate layout of work with other trades. Make minor adjustments in locations required for coordination.
Locations of structural systems, heating work and plumbing lines shall take preference over locations of
conduit lines where conflict occurs. Structural systems, heating work, and plumbing lines shall not interfere
with or otherwise impede the routing of communication cabling with cable tray, raceways, or other pathways
dedicated to communications. All potential issues shall be brought to the attention of the General Contractor,
Construction Manager, Architect, Engineer, Project Technology Designer (RCDD), and SDOC Technology
Services Department Representative immediately, before proceeding with installation.

B.  Other than minor issues, adjustments shall be submitted to the General Contractor, Construction Manager,
Architect, Engineer, Project Technology Designer (RCDD), and SDOC Technology Services Department
Representative for approval before proceeding with the work.
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PART 2 PRODUCTS:

Coordinate locations, arrangement, mounting, and support of all communications provisions with Division 26
Representative, Project Technology Designer (RCDD), and SDOC Technology Services Department
Representative that:

1. Allow maximum possible headroom unless specific mounting heights that reduce headroom are indicated.
2. Provide for ease of disconnecting the equipment with minimum interference to other installations.

3. Allow right of way for piping and conduit installed at required slope.
4

Coordinate that connecting raceways, cables, and cable trays will be clear of obstructions and of the
working and access space of other equipment.

5. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry
walls, and other structural components as they are constructed.

6. Coordinate sleeve selection specified in Division 07 and Division 26.

7. Coordinate location of access panels and doors for electrical items that are behind finished surfaces or
otherwise concealed.

8. Coordinate the gauge cables to be used in the telecommunications grounding system.

2.1 STANDARD COPPER CABLE COLORS:

A

m O O @

I o m

J
K

Patch Cords (Telecom Room) Server - Purple
Patch Cords (Telecom Room) Data - Yellow
Patch Cords - Intercom / Clocks / AV - Green
Patch Cords - Wireless Access Point - Pink
Patch Cords - Telephone - Black

Patch Cords - HVAC / Environmental - White
Patch Cords - Security / Camera - Orange
Station Cords (User End) - Yellow

Patch Cords - Fire Alarm - Red

Patch Cords - UPS - Blue

Cross-connect - Red (where applicable)

2.2 STANDARD COPPER PATCH CABLES:

A Category 6 Patch Cords (Station patch cords):

1. Provide 8-position/8-conductor modular RJ45 type plugs compatible with industry standard modular
jacks.

2. Extended strain relief for added protection in high density applications.

3. The cord shall be of stranded construction and shall be available in one (1) and four (4) pair
configurations.

4. Snag-less, Booted Design - Easy to route and cable manage without the latch getting caught.

5. Flexible cable for easy cable management.

6. Backwards compatible to Cat 5e, 5 & 3.

7. Cable Construction:
a Conductor: 24AWG UTP
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b) OD:0.224"
c) Jacket: Flame-Retardant PVC - CM Rated
8. Plug Material:
a)  Plug body: Polycarbonate UL 94V-0
b  Plug boot: Polycarbonate UL 94V-0
9. Contact:
a) High strength copper alloy
10. Plating: 50 micro-inch Gold with 200 micro-inch underplating
11. Mechanical:
a) Cable to plug tensile strength: 20+ Ibs.
b  Mating cycles: 2000+
12. TIA-568.2-D Category 6 component
13. Channel: Third-Party tested for TIA 568.2-D
14. Category 6 and ISO 11801 Class E
15. IEEE 802.3af, IEEE 802.3at & IEEE 802.3bt compliant
16. UL Listed 1863
B. Category 6A Patch Cords (Station patch cords):

1. Provide 8-position/8-conductor modular RJ45 type plugs compatible with industry standard modular
jacks.

2. Extended strain relief for added protection in high density applications.

w

The cord shall be of stranded construction and shall be available in one (1) and four (4) pair
configurations.

Snag-less, Booted Design - Easy to route and cable manage without the latch getting caught.
Soft flexible cable for easy cable management.

Backwards compatible to Cat 6, 5¢, 5 & 3.

N o O &

Cable Construction:
a Conductor: 26AWG UTP
b)  Jacket: Dual Layer Flame-Retardant PVC - CM Rated
8. Plug Material:
a) Plug body: Polycarbonate UL 94V-0
b  Plug boot: Polycarbonate UL 94V-0
9. Contact: High strength copper alloy.
10. Plating: 50 micro-inch Gold with 200 micro-inch underplating,
11. Mechanical:
a) Cable to plug tensile strength: 20+ Ibs.
b  Mating cycles: 2000+
12. ANSI/TIA-568.2-D Category 6A component.

School District of Osceola County Communications Patch Cords and Cabling
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13. 1S0 11801/60603-7-41 Category 6A component.
14. Mechanical: Verified to TIA-568.2-D.
15. UL Listed 1863.
16. TIA-568-C.2 Category 6A component.
17. Channel: Third-Party tested for TIA 568-C.2.
18. Category 6A and ISO 11801 Class EA.
19. Application: Third-Party qualified for 10 Gigabit Ethernet Transmission IEEE 802.3an.
20. Current Capacity: Exceeds current levels for PoE and PoE+ IEEES02.3at.
21. Tested to 150% of IEEE 802.3bt.
2.3 LOW DIAMETER COPPER PATCH CABLES:
A Category 6 (Equipment patch cords ONLY):
1. 0.D.=0.155"
2. 28 AWG stranded conductors.
B. Category 6A (Equipment patch cords ONLY):
1. 0.D.=0.186"
2. 28 AWG stranded conductors.
2.4 FIBER OPTIC PATCH CORDS:
A Multimode:
1. 50/125mm Laser Optimized, OM3.
2. Duplex LCto LC.
3. High quality zirconia ferrules for high performance and superior durability.
4. Low mated pair insertion loss - minimum impact on signal budget:
a) <0.35dB
5. Diameter over Jacket shall be 3mm max.
6. Wide temperature operating range for environmental stability.
7. Multi-Mode Fiber Optic Patch Cables (Aqua Jacket)
B.  Single Mode:
1. 8.3/125mm, 0S2.
2. DuplexLCto LC.
3. High quality zirconia ferrules for high performance and superior durability.
4. Low mated pair insertion loss - minimum impact on signal budget:

a) <0.35dB

o

Diameter over Jacket shall be 3mm max.
6. Wide temperature operating range for environmental stability.

7. Single Mode Fiber Optic Patch Cables (Yellow Jacket)

School District of Osceola County Communications Patch Cords and Cabling
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2.5 HDMI CABLE:

A Standard HDMI:

1.

Cable Construction:

a) Conductor: 24 AWG

b) 0OD:0.375

¢) Jacket: Flame-Retardant PVC
Contact:

a) Braided Copper

Shield:

a)  Aluminum Foil

Insulation:

a) 30% Glass Filled LCP

B.  High Speed 4K HDMI cable:

Supports 4K@60Hz
Supports 18 Gbps bandwidth

1.
2.
PART 3 EXECUTION:
3.1 GENERAL:

A All Manufacturer’s care and installation instructions shall be followed.

Copper station or patch cords, no single cord shall exceed 15 feet in length.

B
C. All copper cables will be fit with less than 10% slack on the equipment rack.
D.

All patch cords shall be factory manufactured. NO on-site patch cords shall be created or deployed - NO

EXCEPTIONS

School District of Osceola County

END OF SECTION 27 16 19
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School District of Osceola County

PART 1 GENERAL:

1.1 INTRODUCTION:

A

A

Wireless Access Point:

1

Section 27 21 33

WIRELESS ACCESS POINT SYSTEMS

The work covered by this section of the Specifications includes all labor necessary to perform and
complete such construction, all materials and equipment incorporated or to be incorporated in such
construction and all services, facilities, tools and equipment necessary or used to perform and complete
such construction. The work of this section shall include, but is not limited to, the following:

a) Technology wireless access point (WAP) installations, cabling and accessories in accordance with the
strictest manufacturer written recommendation per code or the best industry practice. These
communication specifications are requirements for all School District of Osceola County (SDOC)
projects. Request for deviations from these guides and requirements must be made in writing to the
School Board of Osceola County.

1.2 RELATED DOCUMENTS:

Division 27 Sections that apply to this Section are:

ERBEB oo ~oo»wna

Section 27 00 00
Section 27 05 26
Section 27 05 28
Section 27 05 36
Section 27 11 10
Section 27 13 13
Section 27 13 23
Section 27 15 13
Section 27 15 43
Section 27 16 19
Section 27 41 16
Section 27 51 23
Section 27 53 21

1.3 STANDARDS AND CODES:

A
B.
C.

A

A

Communications

Grounding & Bonding for Communications Systems
Pathways for Communications Systems

Cable Trays for Communications Systems
Telecommunications Spaces, Equipment and Fittings
Communications Copper Backbone Cabling
Communications Optical Fiber Backbone Cabling
Communications Copper Horizontal Cabling
Communications Faceplates and Modules
Communications Patch Cords and Station Cords
Classroom Amplification System

Educational Intercom and Program Clock System

Distributed Antenna System - Public Safety

Refer to other sections in Division 27 00 00 - Communications

Refer to Division 01 - Reference Standards and General Conditions of the Contract

Complies with both ANSI/TIA-607-C and NEC Article 250. The most stringent rules apply.
1.4 APPROVED PRODUCT MANUFACTURERS:

The manufacturer of hardware, devices, and components, that School District of Osceola County is using as
basis of design in this document, as required for construction of the cabling infrastructure per contract
documents shall be:

1

Hubbell Premise Wiring

Product substitutions from other manufacturers shall require the approval of the Project Technology Designer
(Project Electrical Engineer and Registered Communication Distribution Designer (RCDD)) and SDOC
Technology Services Department Representative 10 business days prior to bid opening.

1.5 SUBMITTALS:

Shop Drawings:

1 Shop drawings will indicate the location of cable routes, bundle sizes, and penetrations (including cable
School District of Osceola County
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trays, mechanical firestops, and interior / exterior sleeving), and will require the approval of the Project
Technology Designer (Project Electrical Engineer and Registered Communication Distribution Designer
(RCDD)) and SDOC Technology Services Department Representative prior to implementation.

B. Submit Manufacturer’s Cut Sheets for the following (Refer to Section 27 00 00 - Communications Submittal):
1 Major items not included in the Product Section.

2. Submit for approval in accordance with specified submittal procedures:

a) Cable

b) Modular Jacks
c) Face Plates

d) Patch panels
e) Brackets

f)  Supports / trays / hardware
1.6 QUALITY ASSURANCE:
A.  Manufacturer:

1 Firms regularly engaged in manufacture of the materials, called out for in this section, whose products
have been in satisfactory use in similar service for not less than 3 years.

B. The Contractor will install work in accordance with the latest School District of Osceola County Requirements,
the latest BICSI Information Technology Systems Installation Methods Manual, Telecommunications
Distribution Methods Manual, TIA/EIA Standard Commercial Building Telecommunications Cabling Standard,
systems planning and design manual.

C. The Contractor who is installing the materials and installing the system will be trained by the referenced
manufacturer or SDOC Networking Representative in the proper installation practices. The Contractor will have
the proper tools and test equipment to insure a good and proper installation.

D. Installed UTP cabling systems, pathways and distribution facilities will adhere to manufacturer’s instructions,
contract drawings and specifications, and applicable codes, standards and regulations.

E. Installed UTP cabling systems and field test results will strictly adhere to requirements of ANSI/TIA-568-0.D,
ANSI/TIA-568-1.D and ANSI/TIA/EIA-568-2.D.

F.  Where applicable, all equipment, components, accessories and hardware will be UL listed for the intended
purpose of the installation.

G. All critical internal manufacturing operations for installed products will have documented in-process inspection
and testing according to ISO9001.

H. Installed products will be manufactured by an ISO9001 certified facility.

I.  Installed products will be free from defects in material or workmanship from the manufacturer and will be of
the quality indicated.

J. All methods of construction that are not specified in the contract documents will be subject to control and
approval by the Project Technology Designer (RCDD) and SDOC Technology Services Department
Representative.

K. Installed products will be lot-traceable by date code.
1.7 DEFINITION:
A.  Wireless Access Point:

1. Anetworking hardware device that allows Wi-Fi devices (laptops, tablets, etc.) to connect to a wired
network. Also referred to as an Access Point.

1.8 WARRANTIES:
A.  Refer to Section 27 00 00 for general details.
1.9 MATERIALS:
A.  Allmaterials shall be UL or ETL listed and verified and shall be marked as such.
B. Products shall be regularly catalogued items of the manufacturer and shall be supplied as a complete unit in
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accordance with the manufacturer's standard specifications with any optional items required for proper
installation unless otherwise noted.

1. All materials used on this project shall be new. Used and refurbished equipment are not permitted. Provided
equipment on site in original packaging whenever practical.

1.10 DELIVERY, STORAGE AND HANDLING LOGISTICS:
A. Material shall be delivered to the site in the original packing,.

B. Materials delivered to the construction site shall be stored in a dry, secure area, preferably indoors. Storage
temperature of materials shall adhere to manufacturer’s recommendations. Movement of packaged materials
shall be in a manner to avoid damage of contents. On-site storage, either indoors or trailer, shall have
permission by the School District of Osceola County Staff, and shall not interfere with other construction
activity.

C. Installation of Category 6a cable shall be within the recommended temperature range specified by the
manufacturer. Cable installation temperature range between 500f and 800°f is recommended. Cabling should
only be installed in facilities that are not exposed to the elements.

D. The Contractor is responsible for scheduling all deliveries and providing proper receipt, handling, and storage
of all materials. Protect all equipment from physical damages (dents, scratches, dust, water, paint, chemicals,
and temperature extremes) and vandalism, or theft. The Contractor shall replace any damaged or stolen
equipment. The Contractor is responsible for all equipment until final project acceptance by the School District
of Osceola County.

E. The Contractor is responsible for cleaning the worksite every business day and removing debris from the
facility.

1.11 COORDINATION WITH OTHER TRADES:

A. Coordinate layout of work with other trades. Make minor adjustments in locations required for coordination.
Locations of structural systems, heating work and plumbing lines shall take preference over locations of
conduit lines where conflict occurs. Structural systems, heating work, and plumbing lines shall not interfere with
or otherwise impede the routing of communication cabling with cable tray, raceways, or other pathways
dedicated to communications. All potential issues shall be brought to the attention of the General Contractor,
Construction Manager, Architect, Engineer, Project Technology Designer (RCDD), and SDOC Technology
Services Department Representative immediately, before proceeding with installation.

B. Other than minor issues, adjustments shall be submitted to the General Contractor, Construction Manager,
Architect, Engineer, Project Technology Designer (RCDD), and SDOC Technology Services Department
Representative for approval before proceeding with the work.

C. Coordinate locations, arrangement, mounting, and support of all communications provisions with Division 26
Representative, Project Technology Designer (RCDD), and SDOC Technology Services Department

Representative that:

1 Allow maximum possible headroom unless specific mounting heights that reduce headroom are
indicated.

2. Provide for ease of disconnecting the equipment with minimum interference to other installations.

3. Allow right of way for piping and conduit installed at required slope.

4.  Coordinate that connecting raceways, cables, and cable trays will be clear of obstructions and of the

working and access space of other equipment.

5. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry
walls, and other structural components as they are constructed.

o

Coordinate sleeve selection specified in Division 07 and Division 26.

~

Coordinate location of access panels and doors for electrical items that are behind finished surfaces or
otherwise concealed.

8 Coordinate the gauge cables to be used in the telecommunications grounding system.
D. Low Voltage Contractor shall furnish and install the following:

1  Patch Panels

2. Cable, Copper

3. Modular Jacks

School District of Osceola County Wireless Access Point Systems
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Face Plates
Brackets

Pathways

N o o s

Support / Trays / Racks

E. Electrical Contractor shall furnish and install the following:
Conduit

Outlet Boxes

Penetrations

> W N P

Mechanical Firestop devices
5. Sleeving (rated / non-rated barriers)

F.  Unless noted otherwise, the following items will be the responsibility of the School District of Osceola County Staff
to provide or install (at the discretion of the Networking Department Representative or designate):

1 Allelectronics and active data networking equipment, etc.

2 Wireless Access Points
PART 2 PRODUCTS:

2.1 CABLES:
A. Category 6A:

Conductor: 23 awg solid bare copper
10GbE Application Assurance
Maximum bandwidth beyond 750 MHz

A NP

Component Compliant ANEXT Performance
5. PoE, PoE+ and 4PPoE - 100 Watt

2.2 PATCH PANEL:

B. UTP Patch Panels, Category 6A:

1. 24 Port or 48 Port panels (unless otherwise noted).
2. Panelshall be constructed of 16-gauge steel, rolled edge construction with black powder coat finish.
3. Panel shall be standard 19-inch rackmount.
4.  Compatible with Hubbell XCELERATOR jacks: Category 6A Jacks, in color.
5. Panels comply with EIA-310-D rack mount standards.

2.3 JACKS:

A. Category 6A:
Jacks shall be standard 8-position, RJ-45 style, un-keyed, FCC compliant

Each jack shall be single unit construction, with snap - fit to industry standard keystone opening (.760” x
.580").

Jack housings shall be high impact UL 94 v-O rated thermoplastic.
Jacks shall have a temperature rating of -100c (140°f) to 700°c (158°f).
Jack housings shall fully encase and protect printed circuit boards and IDC fields.

Housings shall be ultrasonically welded for tamper resistance.

S N e

Modular jack contacts shall accept a minimum of 2000 mating cycles without degradation of electrical or
mechanical performance.

8. Jack contacts shall maintain a minimum deflection force of 100 grams while mated with an FCC-
standard RJ-45 plug.

School District of Osceola County Wireless Access Point Systems
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9. Jack contacts shall be formed flat for increased surface contact with mated plugs.

10. Jack contacts shall be constructed of beryllium copper for maximum spring force and durability. Contact
plating shall be a minimum of 50 micro-inches of hard gold in the contact area over 50 micro- inches of
nickel.

11. Jack termination method shall follow the industry standard 110 IDC punch-down. Jacks shall be
compatible with single conductor standard 110 impact termination tools.

12. Jacks shall be compatible with a 4-pair single punch impact tool designed specifically for the purpose.
13. Jacks shall have their category rating designation, visible from the front when installed.
14. Bottom of jack shall have date code and an abbreviated catalog number.

15. Jacks shall terminate 26-22 awg solid conductors.

16. Jacks shall not require special cords, specialty tools or special installation requirements.
17. Stuffer cap shall have retention snaps to assure conductor strain relief.

18. Jacks shall accept optional hinged dust covers.

19. Jacks shall be compatible with ANSI/TIA-606-B color codelabeling.

20. Jacks shall accept snap-on icons for specific identification.

21. Jacksshall be available in various colors to meet specific customer applications.

22. Jacksshall have attached wiring instruction labels to permit T568a wiring configurations.
23. Category rated jacks shall be backward compatible for fit, form, and function.

24. Jacks shall be manufactured in the USA.

25. All transmission performance parameters shall be independently verified by a UL or ETL third party testing
organization.

26. Jacks shall be UL listed 1863 and CSA certified.

27. Jacks shall exceed IEEE 802.3af DTE power specification to 4 times the rated current limits with no
degradation of performance or materials.

28. Jacks shall exceed IEEE802.3bt DTE power specification.
29. Jacks shall be third party verified, to meet or exceed performance requirements.
30. Componentrated perANSI/TIA-568.2-D.
31. Colors to specified by end user.
2.4 SURFACE MOUNT BOXES:
A. Uses HPW Keystone adapters and jacks. (AV, Fiber and Copper).
UL and cUL Listed 1863.
ANSI/TIA/EIA-606-B compliant.
ADA compliant.
RoHS Compliant.
Material High-impact thermoplastic (UL 94V-O).

Plenum and workstation rated.

T & m m o O w

Box must have an option for attachment with screws.
I.  All parts are to be off white in color unless otherwise noted.
PART 3 EXECUTION:
3.1 GENERAL:

A.  Quantities of system elements shown on the drawings are illustrative only and are meant to indicate the
general configuration of the work. The Contractor is responsible for providing the correct quantities of
materials to construct a system that meets the intent of these Specifications and the relevant codes.

School District of Osceola County Wireless Access Point Systems
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Follow all manufacturer’s instructions.

C. Faceplates and modular jack installation shall be in conformance to ANSI/TIA-568.0-D & ANSI/TIA-568.1- D
standards, BICSI methods, industry standards and manufacturer’s guidelines.

D. Coordinate with all other trades prior to pre-construction submittals and installation.
3.2 LABELING:

A.  All labels shall be permanent, machine generated labels produced by a labeling machine. Labels shall be a
permanent polyester material clear in color with label lettering black in color. No handwritten labels will be
accepted. Black lettering with yellow background is permissible when applied to ceiling grid for ease of
identification of Wireless Access Point locations.

B. Labeling information will be reviewed at pre-installation meeting, and the Project Technology Designer (Project
Electrical Engineer and Registered Communications Distribution Designer (RCDD)) and SDOC Technology
Services Department Representative shall approve the labeling scheme prior to the installation of any cabling.

C. Surfaces shall be cleaned before attaching labels. All labels shall be attached firmly and vertically plumb on
equipment, faceplates, patch panels termination blocks, ceiling grid, etc.

D. Alllabeling of cables, equipment, and components shall be included in as-built documentation, floor plan
drawings, and schematic designs.

3.3 SURFACE MOUNT BOXES:

A.  Surface mount boxes are only to be used in new construction for outlets above the ceiling or in
mechanical/electricalspaces.

B. Surface mount boxes are not to be used in communication CD (MDF) / FD (IDF) locations, user spaces, or any
other new construction areas.

C. Surface mount boxes must be permanently attached to the building’s structure with screws.

D. Surface mount boxes must not be installed inside panels used for other services unless those panels are
accessible by a certified Contractor.

3.4 MODULAR JACK (INCLUDINGSURFACE-MOUNT):
A.  Follow all Manufacturer instructions.

B. All category modular jacks shall be terminated using the T568a termination scheme specified in ANSI/TIA-
568.0-D.

C. Modular jacks terminated in areas prior to final cleaning (e.g., painting, carpet installation, dusty areas) shall
be placed in a protective envelope to ensure dust, debris, moisture and other foreign materials do not settle
onto modular jack contacts. Once final cleaning is complete, modular jacks shall be inserted into faceplates
and screwed into place.

D. Pair-twist shall be maintained up to the point of termination.
E. Cable sheath shall be maintained up to within 0.5 inches of the modular jack termination.
3.5 INSTALLATION:

A.  All Manufacturer’s care and installation instructions will be followed.

B. Copper station or patch cords, no single cord shall exceed 15 feet inlength.
C. All copper cables will be fit with less than 10% slack on the equipment rack.
D. All patch cables and modular jacks associated with Wireless Access Point installation shall be colored “ "
E. All patch cords shall be factory manufactured. NO on-site patch cords shall be created or deployed - NO
EXCEPTIONS
END OF SECTION 27 21 33
[REMAINDER OF PAGE INTENTIONALLY LEFT BLANK]
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School District of Osceola County

PART 1 GENERAL:

1.1 INTRODUCTION:

A

A

Classroom Amplification System:

1

Section 27 41 16

CLASSROOM AMPLIFICATION SYSTEM

The work covered by this section of the Specifications includes all labor necessary to perform and
complete such construction, all materials and equipment incorporated or to be incorporated in such
construction and all services, facilities, tools and equipment necessary or used to perform and complete
such construction. The work of this section shall include, but is not limited to, the following:

a) Classroom Amplification system, including speakers, microphones, amplifiers, associated hardware,
and devices in accordance with the strictest manufacturer written recommendation per code or the
best industry practice. These communication specifications are requirements for all School District of
Osceola County (SDOC) projects. Request for deviations from these guides and requirements must
be made in writing to the School Board of Osceola County.

1.2 RELATED DOCUMENTS:

Division 27 Sections that apply to this Section are:

B EB o w ~o 0 & w v p

13

Section 27 00 00
Section 27 05 26
Section 27 05 28
Section 27 05 36
Section 27 11 10
Section 27 13 13
Section 27 13 23
Section 27 15 13
Section 27 15 43
Section 27 16 19
Section 27 21 33
Section 27 51 23
Section 27 53 21

1.3 STANDARDS AND CODES:

A
B.
C.

A

Communications

Grounding & Bonding for Communications Systems
Pathways for Communications Systems

Cable Trays for Communications Systems
Telecommunications Spaces, Equipment and Fittings
Communications Copper Backbone Cabling
Communications Optical Fiber Backbone Cabling
Communications Copper Horizontal Cabling
Communications Faceplates and Modules
Communications Patch Cords and Station Cords
Wireless Access Point Systems

Educational Intercom and Program Clock System

Distributed Antenna System - Public Safety

Refer to other sections in Division 27 00 00 - Communications

Refer to Division 01 - Reference Standards and General Conditions of the Contract

Complies with both ANSI/TIA-607-C and NEC Article 250. The most stringent rules apply.
1.4 APPROVED PRODUCT MANUFACTURERS:

The manufacturer of hardware, devices, and components, that School District of Osceola County is using as
basis of design in this document, as required for construction of the cabling infrastructure per contract
documents shall be:

1 Audio Enhancement

This product has been approved by the School District of Osceola County School Board as a sole source
solution for classroom amplification on August 20, 2013. Product substitutions from other manufacturers are
not permitted without the express written permission and approval by the School District of Osceola County
School Board.

School District of Osceola County
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1.5 SUBMITTALS:
A.  Shop Drawings:

1. Shop drawings will indicate the location of cable routes, speaker locations, amplifier location, antenna
location, associated hardware, and devices, and will require the approval of the Project Technology
Designer (Project Electrical Engineer and Registered Communication Distribution Designer (RCDD)) and
SDOC Technology Services Department Representative prior to implementation.

B. Submit Manufacturer’s Cut Sheets for the following (Refer to Section 27 00 00 - Communications Submittal):
1 Major items not included in the Product Section.

2. Submit for approval in accordance with specified submittal procedures:

a) Cable

b) Speakers
c) Amplifier
d

) Brackets
e) Supports
f)  Hardware
1.6 QUALITY ASSURANCE:
A.  Manufacturer (Audio Enhancement):

1 Firm has regularly engaged in manufacture of the materials, called out for in this section, whose products
have been in satisfactory use in similar service for not less than 3 years.

B. The Contractor will install work in accordance with the latest School District of Osceola County Requirements,
the latest BICSI Information Technology Systems Installation Methods Manual, Telecommunications
Distribution Methods Manual, TIA/EIA Standard Commercial Building Telecommunications Cabling Standard,
systems planning and design manual.

C. The Contractor who is installing the materials and installing the system will be trained by the referenced
manufacturer in the proper installation practices. The Contractor will have the proper tools and test equipment
to insure a good and proper installation.

D. Installed cabling system, pathways and distribution facilities will adhere to manufacturer’s instructions,
contract drawings, and specifications, and applicable codes, standards and regulations.

E. Where applicable, all equipment, components, accessories and hardware will be UL listed for the intended
purpose of the installation.

F. Al critical internal manufacturing operations for installed products will have documented in-process inspection
and testing according to ISO9001.

G. Installed products will be manufactured by an ISO9001 certified facility.

Installed products will be free from defects in material or workmanship from the manufacturer and will be of
the quality indicated.

I.  All methods of construction that are not specified in the contract documents will be subject to control and
approval by the Project Technology Designer (RCDD) and SDOC Technology Services Department
Representative.

J.  Installed products will be lot-traceable by date code.
1.7 DEFINITION:
A.  Classroom Amplification System:

1 An amplification system that allows audio from teacher, student, or audio source to be amplified whereas
all students and participants can hear a clear and concise audio sound within an educational
environment.

1.8 WARRANTIES:
A.  Refer to Section 27 00 0O for general details.
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1.9 MATERIALS:
A.  All materials shall be UL or ETL listed and verified and shall be marked as such.

B. Products shall be regularly catalogued items of the manufacturer and shall be supplied as a complete unit in
accordance with the manufacturer's standard specifications with any optional items required for proper
installation unless otherwise noted.

1 All materials used on this project shall be new. Used and refurbished equipment are not permitted. Provided
equipment on site in original packaging whenever practical.

1.10 DELIVERY, STORAGE AND HANDLING LOGISTICS:
A.  Material shall be delivered to the site in the original packing,.

B. Materials delivered to the construction site shall be stored in a dry, secure area, preferably indoors. Storage
temperature of materials shall adhere to manufacturer’s recommendations. Movement of packaged materials
shall be in a manner to avoid damage of contents. On-site storage, either indoors or trailer, shall have
permission by the School District of Osceola County Staff, and shall not interfere with other construction
activity.

C. Installation of cable, speakers, and amplifier shall be within the recommended temperature range specified by

the manufacturer. Cable installation temperature range between 500f and 80°f is recommended. Cabling
should only be installed in facilities that are not exposed to the elements.

D. The Contractor is responsible for scheduling all deliveries and providing proper receipt, handling, and storage
of all materials. Protect all equipment from physical damages (dents, scratches, dust, water, paint, chemicals,
and temperature extremes) and vandalism, or theft. The Contractor shall replace any damaged or stolen
equipment. The Contractor is responsible for all equipment until final project acceptance by the School District
of Osceola County.

E. The Contractor is responsible for cleaning the worksite every business day and removing debris from the
facility.

1.11 COORDINATION WITH OTHER TRADES:

A.  Coordinate layout of work with other trades. Make minor adjustments in locations required for coordination.
Locations of structural systems, heating work and plumbing lines shall take preference over locations of
conduit lines where conflict occurs. Structural systems, heating work, and plumbing lines shall not interfere with
or otherwise impede the routing of communication cabling with cable tray, raceways, or other pathways
dedicated to communications. All potential issues shall be brought to the attention of the General Contractor,
Construction Manager, Architect, Engineer, Project Technology Designer (RCDD), and SDOC Technology
Services Department Representative immediately, before proceeding with installation.

B. Other than minor issues, adjustments shall be submitted to the General Contractor, Construction Manager,
Architect, Engineer, Project Technology Designer (RCDD), and SDOC Technology Services Department
Representative for approval before proceeding with the work.

C. Coordinate locations, arrangement, mounting, and support of all communications provisions with Division 26
Representative, Project Technology Designer (RCDD), and SDOC Technology Services Department
Representative that:

1. Allow maximum possible headroom unless specific mounting heights that reduce headroom are
indicated.

2. Provide for ease of disconnecting the equipment with minimum interference to other installations.
Allow right of way for piping and conduit installed at required slope.

4.  Coordinate that connecting raceways, cables, and cable trays will be clear of obstructions and of the
working and access space of other equipment.

5. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry
walls, and other structural components as they are constructed.

6. Coordinate sleeve selection specified in Division 07 and Division 26.

Coordinate location of access panels and doors for electrical items that are behind finished surfaces or
otherwise concealed.

8 Coordinate the gauge cables to be used in the telecommunications grounding system.
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PART 2 PRODUCTS:

Audio Enhancement Contractor shall furnish and install the following:
Speakers

Cable, Copper

Amplifier

Microphones

Brackets

Pathways

N oo o b~ W P

Patch Cables

Support / Enclosures

Electrical Contractor shall furnish and install the following:
1  Conduit

2 Outlet Boxes

3. NEMA 120V R-20 duplex outlet

4

Sleeving (rated / non-rated barriers)

2.1 AUDIO ENHANCEMENT COMPONENTS:

A. Speakers

B. Cabling

C. Amplifier

PART 3 EXECUTION:
3.1 GENERAL:

A.  Quantities of system elements shown on the drawings are illustrative only and are meant to indicate the
general configuration of the work. The Contractor is responsible for providing the correct quantities of
materials to construct a system that meets the intent of these Specifications and the relevant codes.

B. Follow all manufacturer’s instructions.

C. Coordinate with all other trades prior to pre-construction submittals and installation.

3.2 LABELING:

A.  All labels shall be permanent, machine generated labels produced by a labeling machine. Labels shall be a
permanent polyester material clear in color with label lettering black in color. No handwritten labels will be
accepted.

B. Labeling information will be reviewed at pre-installation meeting, and the Project Technology Designer (Project
Electrical Engineer and Registered Communications Distribution Designer (RCDD)) and SDOC Technology
Services Department Representative shall approve the labeling scheme prior to the installation of any cabling.

C. Surfaces shall be cleaned before attaching labels. All labels shall be attached firmly and vertically plumb on
equipment.

D. Alllabeling of cables, equipment, and components shall be included in as-built documentation, floor plan

drawings, and schematic designs.

3.3 INSTALLATION:

A.  All Manufacturer’s care and installation instructions will be followed.
END OF SECTION 27 41 16
[REMAINDER OF PAGE INTENTIONALLY LEFT BLANK]
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School District of Osceola County

PART 1 GENERAL:

Section 27 51 23

EDUCATION INTERCOM AND PROGRAM CLOCK SYSTEM

1.1 INTRODUCTION:

A.  Education Intercom and Program Clock System:

1

The work covered by this section of the Specifications includes all labor necessary to perform and
complete such construction, all materials and equipment incorporated or to be incorporated in such
construction and all services, facilities, tools and equipment necessary or used to perform and complete
such construction. The work of this section shall include, but is not limited to, the following:

a) Education Intercom and Program Clock System, including speakers, microphones, amplifiers,
modules, associated hardware, and devices in accordance with the strictest manufacturer written
recommendation per code or the best industry practice. These communication specifications are
requirements for all School District of Osceola County (SDOC) projects. Request for deviations from
these guides and requirements must be made in writing to the School Board of Osceola County.

1.2 RELATED DOCUMENTS:

A. Division 27 Sections that apply to this Section are:

B EB o w ~o 0 & w v p

13

Section 27 00 00
Section 27 05 26
Section 27 05 28
Section 27 05 36
Section 27 11 10
Section 27 13 13
Section 27 13 23
Section 27 15 13
Section 27 15 43
Section 27 16 19
Section 27 21 33
Section 27 41 16
Section 27 53 21

1.3 STANDARDS AND CODES:

Communications

Grounding & Bonding for Communications Systems
Pathways for Communications Systems

Cable Trays for Communications Systems
Telecommunications Spaces, Equipment and Fittings
Communications Copper Backbone Cabling
Communications Optical Fiber Backbone Cabling
Communications Copper Horizontal Cabling
Communications Faceplates and Modules
Communications Patch Cords and Station Cords
Wireless Access Point Systems

Classroom Amplification System

Distributed Antenna System - Public Safety

A. Refer to other sections in Division 27 00 00 - Communications

B. Refer to Division 01 - Reference Standards and General Conditions of the Contract
C. Complies with both ANSI/TIA-607-C and NEC Article 250. The most stringent rules apply.
1.4 APPROVED PRODUCT MANUFACTURERS:

A.  The manufacturer of hardware, devices, and components, that School District of Osceola County is using as
basis of design in this document, as required for construction of the cabling infrastructure per contract
documents shall be:

1 Rauland-Borg Telecenter U
2. Hubbell Premise Wiring

B. This product has been approved by the School District of Osceola County School Board as a sole source
solution for Education Intercom and Program Clock System on April 3, 1990. Product substitutions from other
manufacturers are not permitted without the express written permission and approval by the School District of
Osceola County School Board.
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C.

Product substitutions from other manufacturers shall require the approval of the Project Technology Designer
(Project Electrical Engineer and Registered Communication Distribution Designer (RCDD)) and SDOC
Technology Services Department Representative 10 business days prior to bid opening.

1.5 SUBMITTALS:

A.

B.

Shop Drawings:

1. Shop drawings will indicate the location of cable routes, speaker locations, amplifier location, associated
hardware, and devices, and will require the approval of the Project Technology Designer (Project Electrical
Engineer and Registered Communication Distribution Designer (RCDD)) and SDOC Technology Services
Department Representative prior to implementation.

Submit Manufacturer’s Cut Sheets for the following (Refer to Section 27 00 00 - Communications Submittal):
1. Major items not included in the Product Section.

2. Submit for approval in accordance with specified submittal procedures:

a) Cable

b) Speakers - internal / external
¢) Notification interface devices
d) Brackets

e) Supports

f)  Hardware

g) Patch Panels

h)  Transition blocks

i) Modules

j)  Amplifiers

k)  Input/ Output interface devices
l)  Patch Cords

m) Transmitters

n) Gateways

1.6 QUALITY ASSURANCE:

A.  Manufacturer:

1 Firm has regularly engaged in manufacture of the materials, called out for in this section, whose products
have been in satisfactory use in similar service for not less than 3 years.

B. The Contractor will install work in accordance with the latest School District of Osceola County Requirements,
the latest BICSI Information Technology Systems Installation Methods Manual, Telecommunications
Distribution Methods Manual, TIA/EIA Standard Commercial Building Telecommunications Cabling Standard,
systems planning and design manual.

C. The Contractor who is installing the materials and installing the system will be trained by the referenced
manufacturer in the proper installation practices. The Contractor will have the proper tools and test equipment
to insure a good and proper installation.

D. Installed UTP cabling systems, pathways and distribution facilities will adhere to manufacturer’s instructions,
contract drawings and specifications, and applicable codes, standards, and regulations.

E. Installed UTP cabling systems and field test results will strictly adhere to requirements of ANSI/TIA-568-0.D,
ANSI/TIA-568-1.D and ANSI/TIA/EIA-568-2.D.

F.  Where applicable, all equipment, components, accessories, and hardware will be UL listed for the intended
purpose of the installation.

G. All critical internal manufacturing operations for installed products will have documented in-process inspection
and testing according to ISO9001.

H. Installed products will be manufactured by an ISO9001 certified facility.
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I.  Installed products will be free from defects in material or workmanship from the manufacturer and will be of
the quality indicated.

J.  All methods of construction that are not specified in the contract documents will be subject to control and
approval by the Project Technology Designer (RCDD) and SDOC Technology Services Department
Representative.

K. Installed products will be lot-traceable by date code.
1.7 DEFINITION:
A.  Educational Intercom System:

1 A communication system that allows for general announcements, two-way speech between educational
environment and Administration, critical notifications, and visual components for immediate verification
of classroom safety.

B. Program Clock System

1 Atime keeping system that allows for campus-wide synchronized clock interface with uniformed time
updates from a central source.

1.8 WARRANTIES:
A. Refer to Section 27 00 00 for general details.
1.9 MATERIALS:
A.  Allmaterials shall be UL or ETL listed and verified and shall be marked as such.

B. Products shall be regularly catalogued items of the manufacturer and shall be supplied as a complete unit in
accordance with the manufacturer's standard specifications with any optional items required for proper
installation unless otherwise noted.

1. All materials used on this project shall be new. Used and refurbished equipment are not permitted. Provided
equipment on site in original packaging whenever practical.

1.10 DELIVERY, STORAGE AND HANDLING LOGISTICS:
A. Material shall be delivered to the site in the original packing,.

B. Materials delivered to the construction site shall be stored in a dry, secure area, preferably indoors. Storage
temperature of materials shall adhere to manufacturer’s recommendations. Movement of packaged materials
shall be in a manner to avoid damage of contents. On-site storage, either indoors or trailer, shall have
permission by the School District of Osceola County Staff, and shall not interfere with other construction
activity.

C. Installation of cable, speakers, modules, components, devices, gateways, and amplifier shall be within the
recommended temperature range specified by the manufacturer. Cable installation temperature range

between 500f and 80°f is recommended. Cabling should only be installed in facilities that are not exposed to
the elements.

D. The Contractor is responsible for scheduling all deliveries and providing proper receipt, handling, and storage
of all materials. Protect all equipment from physical damages (dents, scratches, dust, water, paint, chemicals,
and temperature extremes) and vandalism, or theft. The Contractor shall replace any damaged or stolen
equipment. The Contractor is responsible for all equipment until final project acceptance by the School District
of Osceola County.

E. The Contractor is responsible for cleaning the worksite every business day and removing debris from the
facility.

1.11 COORDINATION WITH OTHER TRADES:

A. Coordinate layout of work with other trades. Make minor adjustments in locations required for coordination.
Locations of structural systems, heating work and plumbing lines shall take preference over locations of
conduit lines where conflict occurs. Structural systems, heating work, and plumbing lines shall not interfere with
or otherwise impede the routing of communication cabling with cable tray, raceways, or other pathways
dedicated to communications. All potential issues shall be brought to the attention of the General Contractor,
Construction Manager, Architect, Engineer, Project Technology Designer (RCDD), and SDOC Technology
Services Department Representative immediately, before proceeding with installation.

B. Other than minor issues, adjustments shall be submitted to the General Contractor, Construction Manager,
Architect, Engineer, Project Technology Designer (RCDD), and SDOC Technology Services Department
Representative for approval before proceeding with the work.
School District of Osceola County Education Intercom and Program Clock Systems
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C. Coordinate locations, arrangement, mounting, and support of all communications provisions with Division 26
Representative, Project Technology Designer (RCDD), and SDOC Technology Services Department

Representative that:

1 Allow maximum possible headroom unless specific mounting heights that reduce headroom are
indicated.

2. Provide for ease of disconnecting the equipment with minimum interference to other installations.
Allow right of way for piping and conduit installed at required slope.

4.  Coordinate that connecting raceways, cables, and cable trays will be clear of obstructions and of the
working and access space of other equipment.

5. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry
walls, and other structural components as they are constructed.

6. Coordinate sleeve selection specified in Division 07 and Division 26.

7. Coordinate location of access panels and doors for electrical items that are behind finished surfaces or
otherwise concealed.

8 Coordinate the gauge cables to be used in the telecommunications grounding system.

D. Rauland-Borg Contractor shall furnish and install the following;:

© o N O O~ W NP

10.

Speakers

Clocks

Transmitter (with FCC Licensing)
Components / Modules
Devices / Interfaces

Cable, Copper

Amplifier

Brackets

Pathways

Patch Cables

11. Support / Trays / Hardware

E. Electrical Contractor shall furnish and install the following:

1

o~ W

Conduit

Outlet Boxes

Penetrations

Mechanical Firestop devices

Sleeving (rated / non-rated barriers)

F.  Unless otherwise noted, the following items will be the responsibility of the School District of Osceola County:

1 All electronics and active data networking equipment, etc.

2. All port assignments for Intercom interface.

3. All port assignments for Synchronized Clock interface.

PART 2 PRODUCTS:
2.1 CABLE:

A. Category 6 UTP:

a) 4-pair, category 6, unshielded twisted pairs (UTP), 23 AWG, bare copper, polyethylene insulated
conductors, with overall Yellow Jacket (General Data) or Green (External Intercom Speaker and
common area speakers, etc.):

b) Rate to 550 MHz
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c¢) TIAPARAMETER HEADROOM
d) NEXTloss +3 dB
e) PSNEXT loss +3 dB

f) ACRF +3 dB
PSACRF +3 dB
h)  PoE, PoE+

i) TIAComponentCompliant

j)  Cables shall be terminated on modular jacks inequipment frames

B. UTP Patch Panels, Category 6 (Intercom Systems):

1
2.
3.

Panel shall be constructed of 16-gauge steel, rolled edge construction with black powder coat finish
Panel shall be standard 19-inch rack mount

Panels comply with EIA-310-D rack mountstandards

C. Category 6 Jacks:

1. Jacks shall be standard 8-position, RJ-45 style, un-keyed, FCC compliant
2. Each jack shall be single unit construction, with snap - fit to industry standard keystone opening (.760” x
.5807)
3. Jack housings shall be high impact UL 94 v-O rated thermoplastic
4. Jacks shall have a temperature rating of -100c (140f) to 700c (1580f)
5. Jack housings shall fully encase and protect printed circuit boards and IDC fields
6. Housings shall be ultrasonically welded for tamper resistance
7. Modular jack contacts shall accept a minimum of 2000 mating cycles without degradation of electrical or
mechanical performance
8. Jack contacts shall maintain a minimum deflection force of 100 grams while mated with an FCC-
standard RJ-45 plug
9. Jack contacts shall be formed flat for increased surface contact with mated plugs
10. Jack contacts shall be constructed of beryllium copper for maximum spring force and durability. Contact
plating shall be a minimum of 50 micro-inches of hard gold in the contact area over 50 micro-inches of
nickel
11. Jack termination method shall follow the industry standard 110 IDC punch-down. Jacks shall be
compatible with single conductor standard 110 impact termination tools
12. Jacksshall be compatible with a 4-pair single punch impact tool designed specifically for the purpose
13. Jacks shall have their category rating designation, visible from the front when installed
14. Bottom of jack shall have date code and an abbreviated catalog number
15. Jacks shall terminate 26-22 awg solid conductors
16. Jacks shall not require special cords, specialty tools or special installation requirements
17.  Stuffer cap shall have retention snaps to assure conductor strain relief
18. Jacks shall accept optional hinged dust covers
19. Jacks shall be compatible with ANSI/TIA-606-B color code labeling
20. Jacks shall accept snap-on icons for specific identification
21. Jacksshall be available in various colors to meet specific customer applications
22. Jacksshall have attached wiring instruction labels to permit T568a wiring configurations
23. Category rated jacks shall be backward compatible for fit, form, and function
24.  Jacks shall be manufactured in the USA
School District of Osceola County Education Intercom and Program Clock Systems
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25. All transmission performance parameters shall be independently verified by a UL or ETL third party
testing organization

26. Jacksshall be UL listed 1863 and CSA certified

27. Jacks shall exceed IEEE 802.3af DTE power specification to 4 times the rated current limits with no
degradation of performance or materials

28. Jacks shall exceed IEEE802.3bt DTE power specification
29. Jacks shall be third party verified, to meet or exceed performance requirements
30. Component rated per ANSI/TIA-568.2-D
31. Colors to specified by end user
2.2 TELECENTER U OVERVIEW:
A.  General:

1. This web-based system shall provide state of the art technology for all intercom communications,
emergency notification, life safety paging, and evacuation tones and alerts.

2. This web-based system shall be easy to learn and operate. All standard system programming shall be
user friendly to allow the system administrator the ability to easily program system features.

3. All Equipment shall be provided with all required power supplies, cables, connectors, and interfaces as
required for a complete and functional system.

4. See contract drawings for all product requirements not indicated in these specifications.
2.3 PERFORMANCE REQUIREMENTS:

A. Intercom System shall provide for distribution and activation of a status light module located outside each
educational location for visual confirmation that an event has occurred, response to an event has been
acknowledged, and / or escalation of an event is necessary as indicated by Project Technology Designer
(RCDD) and SDOC Technology Services Department Representative. Verify all requirements with conformed
documents assigned to the project.

B. Intercom System shall provide for distribution to remote speakers all class change signaling tones and class
change tones (including any pre-recorded announcements, music, or notifications) to all speakers within the
system, including educational locations, outside speakers, common areas, staff areas, student toilet areas,
and administrative areas as indicated by Project Technology Designer (RCDD) and SDOC Technology Services
Department Representative. Verify all requirements with conformed documents assigned to the project.

C. Intercom System shall provide for distribution of alert tones, notification tones, evacuation tones, and assist
with Fire Alarm signals to remote speakers in all locations throughout the campus as indicated by Project
Technology Designer (RCDD) and SDOC Technology Services Department Representative. Verify all
requirements with conformed documents assigned to the project.

D. Intercom System speakers shall be tapped for individual room requirements. Speakers shall be tapped, main
system amplifier sized, and overall system balanced to allow minor system adjustments after installation has
been substantially completed. In no instance shall any speaker be tapped to its minimum or maximum setting
prior to final adjustments. Minimum tap setting shall be reserved for volume adjustment in undersized rooms.
In no instance shall any speaker control assembly be loaded in excess of eighty percent (80%) of the
manufacturers stated full load capacity rating.

E. Program Clock System shall include Synchronized Master Clock Transmitter with access to a Universal Time
keeping source, independent clock receivers, devices, components, and associated hardware as indicated by
Project Technology Designer (RCDD) and SDOC Technology Services Department Representative. Verify all
requirements with conformed documents assigned to the project.

F.  Intercom Primary System controller and Master Clock Transmitter equipment shall be installed in the rack and
on the backboard location in the CD (MDF) location as indicated by Project Technology Designer (project
Electrical Engineer and Registered Communication Distribution Designer (RCDD)) and SDOC Technology
Services Department Representative. Verify all requirements with conformed documents assigned to the
project.

G. Auxiliary Intercom System equipment shall be installed in the rack and on backboard locations in the FD (IDF)
locations as indicated by Project Technology Designer (RCDD) and SDOC Technology Services Department
Representative. Verify all requirements with conformed documents assigned to the project.

H. Intercom System shall be accessible from any VolP communication device location through-out the campus,
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from any designated District Administration Personnel, and as indicated by Project Technology Designer
(RCDD) and SDOC Technology Services Department Representative. Verify all requirements with conformed
documents assigned to the project.

2.4 SYSTEM OPERATION REQUIREMENTS:

A. The System shall provide, as a minimum, the following functions:

1.

10.

11.

13.

14.

Provide at least two simultaneous speech paths between Administrative control stations or telephone
instrument (connected to DTMF telephone system) and classroom speakers.

Provide simultaneous use of one (1) program channel and two (2) intercom channels.

Provide 2-way voice communication directly between any administration control station and any remote
speaker, another administration control center, or any remote classroom speaker / microphone module.

Administration Console will receive all classroom calls and be able to extend, hold, or announce the call.
Any location initiating a call will display the calling room number on a 16-character alpha / numeric LCD
readout.

Room extension numbers shall all be programmable and may be assigned any alpha / number from
000001 - 899999. Any room extension may be reassigned at any time and is not dependent on wiring or
circuit numbers.

Initiate priority call to office.

Programming of above functions shall be using a WAN based programming tool enabling the owner to
perform programming from a remote location (e.g. District Office).

Call origination shall require only the momentary depression of the call origination switch, which will
sound a tone at the origination speaker / microphone module, at the Administration Console, and display
the room number on the alpha-numerical LCD readout.

Eight (8) inch speakers shall be provided in each educational area, staff area, administrative area,
hallways, student toilet areas, and common areas. Speakers are not required in single person toilets.

Weatherproof Flush mounted speakers shall be provided around the outside of the building (as indicated
by conformed documents) at a maximum distance between each speaker of twenty (20) linear feet and a
maximum height of ten (10) feet above finished grade.

System amplifiers shall be capable of providing sufficient volume for emergency paging of all speakers
with a twenty percent (20%) reserved capacity for future expansion.

A user programmable clock shall be incorporated into the system, which will provide multiple separate
schedules. Clock shall activate tone generator for all class change signals. Class change signals shall
sound as chimes over inside speakers and tones through outside speakers.

All control equipment shall be installed in assigned two-post rack position, in the CD (MDF) / FD (IDF) and
backboard locations, as indicated by Project Technology Designer (RCDD) and SDOC Technology Services
Department Representative. Verify all requirements with conformed documents assigned to the project.

The Administration Console shall be located in offices, typically front office, Principal’s office, and / or
Dean’s office (where applicable) as indicated by Project Technology Designer (RCDD) and SDOC
Technology Services Department Representative. Verify all requirements with conformed documents
assigned to the project.

2.5 COMPONENT REQUIREMENT:

A.

N o ok~ w NP

The Intercom System shall include, as indicated by Project Technology Designer (RCDD) and SDOC
Technology Services Department Representative, the following:

TCU Controller
Zone Page Module
IP Module

Speaker
Notification Module
Volume Control

Horn
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Patton Boxes (interface with VolP system)
Amplifier

10. Status Light Module

11. Wireless Synchronized Clocks

12. Master Clock Transmitter (with FCC licensing)

13. Associated Hardware

14. Cable

2.6 NETWORK REQUIREMENT:

A.  The SDOC Technology Services Department Representative shall create documentation for the creation of port
access assignments within the SDOC domain allowing the TCU Controller the ability to communicate with each
TCU dependent module, component and device prior to testing and implementation of the Education Intercom
and Program Clock Systems. Rauland-Borg of Florida, installer, shall provide all documentation required by
SDOC Technology Services Department Networking to facilitate said assignments (I.E. mac addresses of
modules, devices, and components) in a timely manner.

PART 3 EXECUTION:
3.1 GENERAL:

A.  Quantities of system elements shown on the drawings are illustrative only and are meant to indicate the
general configuration of the work. The Contractor is responsible for providing the correct quantities of
materials to construct a system that meets the intent of these Specifications and the relevant codes.

B. Follow all manufacturer’s instructions.
C. Coordinate with all other trades prior to pre-construction submittals and installation.
3.2 LABELING:

A. All labels shall be permanent, machine generated labels produced by a labeling machine. Labels shall be a
permanent polyester material clear in color with label lettering black in color. No handwritten labels will be
accepted.

B. Labeling information will be reviewed at pre-installation meeting, and the Project Technology Designer (Project
Electrical Engineer and Registered Communications Distribution Designer (RCDD)) and SDOC Technology
Services Department Representative shall approve the labeling scheme prior to the installation of any cabling.

C. Surfaces shall be cleaned before attaching labels. All labels shall be attached firmly and vertically plumb on
equipment.

D. Alllabeling of cables, equipment, and components shall be included in as-built documentation, floor plan
drawings, and schematic designs.

3.3 INSTALLATION:
A.  All Manufacturer’s care and installation instructions will be followed.
Refer to Division 27 Section 27 15 13 - Communications Horizontal Copper Cabling

Material and Installation shall be provided by Rauland-Borg of Florida.

OO ®

All patch cords shall be factory manufactured. NO on-site patch cords shall be created or deployed - NO
EXCEPTIONS

E. All cabling shall be terminated within a patch panel, green jacks shall be employed, and shall be connected to
network switches via green patch cords. No direct connection from field to network work switch shall be
permitted - NO EXCEPTIONS

END OF SECTION 27 51 23
[REMAINDER OF PAGE INTENTIONALLY LEFT BLANK]
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School District of Osceola County

PART 1 GENERAL:

Section 27 53 21

DISTRIBUTED ANTENNA SYSTEM (DAS) - PUBLIC SAFETY

1.1 INTRODUCTION:

A.  Distributed Antenna System:
1.

The work covered by this section of the Specifications includes all labor necessary to perform and
complete such construction, all materials and equipment incorporated or to be incorporated in such
construction and all services, facilities, tools and equipment necessary or used to perform and complete
such construction. The work of this section shall include, but is not limited to, the following:

a) Distributed Antenna System, associated hardware and devices created in accordance with the
strictest manufacturer written recommendation per code or the best industry practice. These
communication specifications are requirements for all School District of Osceola County (SDOC)
projects. Request for deviations from these guides and requirements must be made in writing to the
School Board of Osceola County.

1.2 RELATED DOCUMENTS:

A. Division 27 Sections that apply to this Section are:

=
©

11.
12.
13.
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Section 27 00 00
Section 27 05 26
Section 27 05 28
Section 27 05 36
Section 27 11 10
Section 27 13 13
Section 27 13 23
Section 27 15 13
Section 27 15 43
Section 27 16 19
Section 27 21 33
Section 27 41 16
Section 27 51 23

1.3 STANDARDS AND CODES:

Communications

Grounding & Bonding for Communications Systems
Pathways for Communications Systems

Cable Trays for Communications Systems
Telecommunications Spaces, Equipment and Fittings
Communications Copper Backbone Cabling
Communications Optical Fiber Backbone Cabling
Communications Copper Horizontal Cabling
Communications Faceplates and Modules
Communications Patch Cords and Station Cords
Wireless Access Point Systems

Classroom Amplification System

Education Intercom and Program Clock System

A.  Refer to other sections in Division 27 00 00 - Communications

B. Refer to Division 01 - Reference Standards and General Conditions of the Contract

C. Complies with both ANSI/TIA-607-C and NEC Article 250. The most stringent rules apply.

1.4 DESIGN CRITERIA:

A.  System shall meet the requirements of the AHJ for Public Safety Radio Amplification Systems.

B. Active signal handling:

1.

The in-building wireless system shall have active elements that filter and amplify signals on a frequency
specific basis to consistently deliver wireless services at the appropriate power levels.
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C. Frequency Range:

1. The system shall support all frequencies between 400 MHz to 2500 MHz

2. The system shall distribute RF coverage at levels outline below in the following areas of the building(s) -
herein specified coverage areas:

h)
[}

Floor areas including corridors, lobbies, concourse, and interstial spaces
Corridors and lobbies

Bridges / Building links

Stairwells

Elevator lobbies

General Use spaces (break rooms, staff rooms)

Restrooms

Exterior public spaces (e.g., courtyards)

No areas are excluded

D. The in-building wireless system shall support:

1. Public Safety Radio Enhancement / Emergency Responder:

a)

The system shall distribute Public Safety channels with a signal strength that exceeds the minimum
requirements specified by the AHJ or -.95dBm. Public Safety local and city police, county sheriff,
emergency medical services, and fire / rescue departments.

95 percent (95%) coverage of all areas of each building level
UHF (450-520 MHz)
LMR 700/800 MHz - Land Mobile Radio

Frequencies for the following radio systems shall be supported. The DAS vendor shall confirm the
frequencies required at the time of facility opening;:

1) Federal SDH Trunk, 406.1 - 420 MHz NB

2) DVAMC Police 407.0750, 412.3875, and 416.0750 MHz
3) Local Police Departments

4) County Sheriff

5) Fire Departments

6) Internal Facilities

E. The system shall have the capability for separate control over each service (or wireless operator) to allow the
ability to adjust and control power levels without disturbing other services / operators

F. The system shall support multiple services in a modular architecture so services can be added or removed
without requiring a new infrastructure, without readjustment of signal power levels, or disturbing existing

services.

G. The system shall enable services to be added without requiring additional cabling or antennas.

H. The system shall not impede any management features or functionality of any attached network and / or
device management system. The system shall allow for proactive management and end-to-end alarming of
active equipment components, resulting in rapid problem identification and resolution. The system shall be
able to integrate with 3rd party SNMP based element management systems via Ethernet and provide fault
management information.

School District of Osceola County

Distributed Antenna Systems (DAS) - Public Safety
275321-2



L Cellular Services:

1. The system’s transmission media can take many forms, from traditional off-air repeater, or Base
Transceiver Station (BTS) to tethered architecture consisting of coaxial, fiber optic, or hybrid fiber / coaxial
base solution. The Distributed Antenna System (DAS) shall extend the common wireless carrier services
from the head end system by interfacing to either a passive or active Distributed Antenna System (DAS)
that is deployed in each of the building structures. The following system solution designs are meant to be
typical only. Bidders are expected to describe their proposed system solutions.

2. The system shall support the use of legacy cellular enhancement and technologies such as OSM, EDGE,
and Universal Mobile Telecommunications Systems - High Speed Packet Access (UMTS-HSPA)
technologies.

3. The GPS navigational signal must be brought to the base station at the system’s head end to support
Local Base Services functionality.

J.  The system and the associated wireless devices shall comply with FCC’s and Regional regulatory authorities’
emission rules for wireless devices:

1. Refer to FCC advisory “A Local Government Official’s Guide to Transmitting Antenna RF Emission Safety
Rules, Procedures, and Practical Guidance”, FCC’s OET Bulletin 65, FCC Rule 47 part 17, and (ANSI/IEEE
C95.1-1992) Hazardous Emission Document.

K. Product substitutions from other manufacturers shall require the approval of the Project Technology Designer
(Project Electrical Engineer and Registered Communication Distribution Designer (RCDD)) and SDOC
Technology Services Department Representative 10 business days prior to bid opening.

1.5 SUBMITTALS:
A.  Shop Drawings:

1. Shop drawings will indicate the location of cable routes, speaker locations, amplifier location, associated
hardware, and devices, and will require the approval of the Project Technology Designer (Project Electrical
Engineer and Registered Communication Distribution Designer (RCDD)) and SDOC Technology Services
Department Representative prior to implementation.

B. Submit Manufacturer’s Cut Sheets for the following (Refer to Section 27 00 00 - Communications Submittal):
1.  Major items not included in the Product Section.
2. Submit for approval in accordance with specified submittal procedures:
a) Initial site wireless survey report
b) Detailed textual narrative with sufficient detail to illustrate the proposed system
¢ Detailed system one-line or functional block / line diagrams

d Plans indicating equipment, antenna, and / or component locations, cable routes, and other
installation information - Identify construction elements that would affect the system’s performance
(such as metallic ceiling materials)

e) Predictive modeling coverage plans, showing the design RF coverage (signal strength) for each
frequency band required in 1.04 B.3

f)  Cellular coverage information that will include dBm above the exterior macro. Note that 700 MH no
requires -75 dBm MIMO. 2x2 throughout the cellular coverage areas

@ Equipment, wall and rack elevations, showing equipment layout, pathway, power, cooling, and space
requirements of the system and for the wireless service providers and integration with other systems
outside the scope of the Distributed Antenna System (e.g., Fire Alarm Systems, Ethernet network
monitoring)

h)  Installation details for antenna mounting, specialty cable hangers, grounding, and other components
unique to the system, and other information that depicts the intended installation

) Design data furnished by the Contractor shall be sufficient to enable the Engineer to determine
whether the equipment, materials, and installation proposed complies with the requirements of this
Specification
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C.

3. Substitutions:

a) Requests for substitutions shall conform to the general requirements and procedure outlined in
Division 27 00 00 - Communications

4. Submittal Requirements Prior to Acceptance Testing:

a) Acceptance Testing Procedures Submittal: describe in detail the procedure for testing the system’s
performance and balancing the system'’s signal strength, including a description of the test data (or
an example of the test report)

b)  Contractor shall demonstrate the desired services which have been successfully deployed and
tested. Specifically, the Distributed Antenna System must be deployed with the Wireless Operators
criteria and approval

5. Submittal Requirements at Close Out:
a) As-Built Drawings submittal
b  Record Drawings submittal
¢ Operations and Maintenance Manual (refer to Division 27 00 00 - Communications)
d Integration of components and pathways into the Building Information Model (BIM)
Sustainable Design Submittals:

1. Submit the necessary documentation to very compliance with requirements specified in Section 01 81 11
- Sustainable Design Requirements

1.6 OPERATION AND MAINTENANCE MANUALS:

A.

Submit in accordance with Division 27 00 00 - Communications

1.7 QUALITY ASSURANCE:

A.  Manufacturer:

1. Firm has regularly engaged in manufacture of the materials, called out for in this section, whose products
have been in satisfactory use in similar service for not less than 3 years.

B. The Contractor will install work in accordance with the latest School District of Osceola County Requirements,
the latest BICSI Information Technology Systems Installation Methods Manual, Telecommunications
Distribution Methods Manual, TIA/EIA Standard Commercial Building Telecommunications Cabling Standard,
systems planning and design manual.

C. The Contractor who is installing the materials and installing the system will be trained by the referenced
manufacturer in the proper installation practices. The Contractor will have the proper tools and test equipment
to insure a good and proper installation.

D. Installed UTP cabling systems, pathways and distribution facilities will adhere to manufacturer’s instructions,
contract drawings and specifications, and applicable codes, standards, and regulations.

E. Installed UTP cabling systems and field test results will strictly adhere to requirements of ANSI/TIA-568-0.D,
ANSI/TIA-568-1.D and ANSI/TIA/EIA-568-2.D.

F. Where applicable, all equipment, components, accessories, and hardware will be UL listed for the intended
purpose of the installation.

G. All critical internal manufacturing operations for installed products will have documented in-process inspection
and testing according to ISO9001.

H. Installed products will be manufactured by an ISO9001 certified facility.

I.  Installed products will be free from defects in material or workmanship from the manufacturer and will be of
the quality indicated.

J. All methods of construction that are not specified in the contract documents will be subject to control and
approval by the Project Technology Designer (RCDD) and SDOC Technology Services Department
Representative.
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K. Installed products will be lot-traceable by date code.
1.8 DEFINITION:
A. Distributed Antenna System:

1. The in-building wireless system shall reliably distribute RF signals and wireless services throughout the
specified frequency ranges and throughout the specified coverage spaces.

1.9 WARRANTIES:
A. Refer to Section 27 00 0O for general details.
1.10 MATERIALS:
A.  All materials shall be UL or ETL listed and verified and shall be marked as such.

B. Products shall be regularly catalogued items of the manufacturer and shall be supplied as a complete unit in
accordance with the manufacturer's standard specifications with any optional items required for proper
installation unless otherwise noted.

1. All materials used on this project shall be new. Used and refurbished equipment are not permitted.
Provided equipment on site in original packaging whenever practical.

1.11 DELIVERY, STORAGE AND HANDLING LOGISTICS:
A.  Material shall be delivered to the site in the original packing.

B. Materials delivered to the construction site shall be stored in a dry, secure area, preferably indoors. Storage
temperature of materials shall adhere to manufacturer’'s recommendations. Movement of packaged materials
shall be in a manner to avoid damage of contents. On-site storage, either indoors or trailer, shall have
permission by the School District of Osceola County Staff, and shall not interfere with other construction
activity.

C. Installation of cable, antenna, modules, components, and devices shall be within the recommended
temperature range specified by the manufacturer. Cable installation temperature range between 50°f and
800f is recommended. Cabling should only be installed in facilities that are not exposed to the elements.

D. The Contractor is responsible for scheduling all deliveries and providing proper receipt, handling, and storage
of all materials. Protect all equipment from physical damages (dents, scratches, dust, water, paint, chemicals,
and temperature extremes) and vandalism, or theft. The Contractor shall replace any damaged or stolen
equipment. The Contractor is responsible for all equipment until final project acceptance by the School District
of Osceola County.

E. The Contractor is responsible for cleaning the worksite every business day and removing debris from the
facility.

1.12 COORDINATION WITH OTHER TRADES:

A.  Coordinate layout of work with other trades. Make minor adjustments in locations required for coordination.
Locations of structural systems, heating work and plumbing lines shall take preference over locations of
conduit lines where conflict occurs. Structural systems, heating work, and plumbing lines shall not interfere
with or otherwise impede the routing of communication cabling with cable tray, raceways, or other pathways
dedicated to communications. All potential issues shall be brought to the attention of the General Contractor,
Construction Manager, Architect, Engineer, Project Technology Designer (RCDD), and SDOC Technology
Services Department Representative immediately, before proceeding with installation.

B. Other than minor issues, adjustments shall be submitted to the General Contractor, Construction Manager,
Architect, Engineer, Project Technology Designer (RCDD), and SDOC Technology Services Department
Representative for approval before proceeding with the work.

C. Coordinate locations, arrangement, mounting, and support of all communications provisions with Division 26
Representative, Project Technology Designer (RCDD), and SDOC Technology Services Department
Representative that:

1. Allow maximum possible headroom unless specific mounting heights that reduce headroom are indicated.
2. Provide for ease of disconnecting the equipment with minimum interference to other installations.
3. Allow right of way for piping and conduit installed at required slope.
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4. Coordinate that connecting raceways, cables, and cable trays will be clear of obstructions and of the
working and access space of other equipment.

5. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry
walls, and other structural components as they are constructed.

6. Coordinate sleeve selection specified in Division 07 and Division 26.

7. Coordinate location of access panels and doors for electrical items that are behind finished surfaces or
otherwise concealed.

8. Coordinate the gauge cables to be used in the telecommunications grounding system.
D. Distributed Antenna System Contractor shall furnish and install the following:

1. Allcomponents / devices / hardware required for a complete and operational system.
E. Electrical Contractor shall furnish and install the following:

1. Conduit
2. Outlet Boxes
3. 120V 20R power receptacle(s)
4. Penetrations
5. Mechanical Firestop devices
6. Sleeving (rated / non-rated barriers)

F.  Unless otherwise noted, the following items will be the responsibility of the School District of Osceola County:
1. All electronics and active data networking equipment, etc.
PART 2 PRODUCTS:
2.1  COMPONENTS:

A.  All copper and fiber optic cables shall be plenum rated. Match cable requirements indicated elsewhere in
Division 27, unless otherwise indicated

1. Fiber optic transport:

a) In-building Wireless System shall utilize single-mode fiber optic cabling as indicated elsewhere in
Division 27.

2. Broadband (coaxial) distribution:

a) In-building Wireless system shall utilize coaxial cable in the horizontal runs and passive (i.e. non-
powered) broadband antennae in the distribution area.

2.2 OMIN-DIRECTIONAL COVERAGE:

A.  Omni-Directional Coverage antennas shall feature a multi-band design, accommodating multiple frequency
bands in a single small antenna:

1. Electrical Band 1:
a) Frequency Band: 698 - 800 MH
b) VSWR:<18:1
¢ Gain:= 1.5 dBi
d  Maximum input power
e Impedance: 50 Q
Beamwidth, Horizontal: 360° omnidirectional
¢ Beamwidth, Vertical: 809 nominal
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h)  Return Loss: 10.9 dB
2. Electrical Band 2”
a) Frequency Band: 1710 - 2700 MHz and 800 - 960 MHz
b) VSWR:<1.5:1
c) Gain:>1.5dBi @ 800 - 960 MHz and < 5.0 dBi @ 1710 2700 MHz
d  Maximum input power
e) Impedance: 50 Q
Beamwidth, Horizontal: 3600 omnidirectional
g Beamwidth, Vertical: 65° nominal
h)  Return Loss: <13.9dB
3. Mechanical:
a) Connector: 50 Q N Type Female
b Mounting: Thru-hole ceiling mount
¢ Radome material: ABS, UV resistant
d) Pigtail cable: KSR195, Plenum rated
4. Environmental:
a) Application: Indoor
b)  Operating Temperature: 49 Cto +60° C (400 F to +1400 F)
0 Relative Humidity: Up to 100%
5. Regulatory Compliance / Certifications: ROHS 2002 / 95 / EC

B. Directional Coverage Antennas: Directional coverage antennas shall feature a multi-band design,
accommodating multiple frequency bands in a single small antenna.

1. Electrical Band 1:
a) Frequency Band: 698 - 800 MHz
b) VSWR:<1.8:1
¢) Gain:=5.0 dBi @ 698 - 800 MHz
d  Maximum input power: 50W
e Impedance: 50 Q
Beamwidth, Horizontal: 1100 nominal
g Polarization: Vertical
h)  Return Loss: <10.9 dB
2. Electrical Band 2:
a) Frequency Band: 1710 - 2700 MHz and 800 - 960 MHz
b) VSWR:<1.5:1

¢) Gain:>5.0dBi @ 800 - 960 MHz and >6.0 dBi @ 2170 - 2700 MHz and > 8.0 dBi @ 1710 - 2170
MHz

d  Maximum input power

e Impedance: 50 Q
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f)  Beamwidth, Horizontal: 909 nominal
® Return Loss: <10.9 dB

3. Mechanical:
a) Connector: 50 Q N Type Female
b)  Mounting: 4-hole wall mounting plate
¢ Radome material: ABS, UV resistant
d) Pigtail cable: RG5R, plenum rated

4. Environmental:
a) Application: Indoor
b)  Operating Temperature: 40 Cto +600° C (400 F to +1400 F)
o Relative Humidity: Up to 100%

5. Regulatory Compliance / Certifications: RoHS 2002 / 95/ EC

PART 3 EXECUTION:
3.1 GENERAL:

A. Quantities of system elements shown on the drawings are illustrative only and are meant to indicate the
general configuration of the work. The Contractor is responsible for providing the correct quantities of
materials to construct a system that meets the intent of these Specifications and the relevant codes.

B. Follow all manufacturers’ instructions.
C. Coordinate with all other trades prior to pre-construction 