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SECTION 13825 (28 23 00)
ELECTRONIC SECURITY SYSTEM
PART 1 GENERAL
1.1 SECTION INCLUDES
A. Electronic Security Systems shall include furnishing and installation of main and distribution cabinets, conduit system, and power feeds, and system devices.

B. Provide all labor, materials, necessary equipment, testing, commissioning, documentation, and start up services for complete electronic security systems. System shall be furnished complete and operational to meet the prevailing project requirements including those stipulated in SBBC Discipline and System Design and Criteria Standards.  Items shall include, but not be limited to the following:

1. Main and Distribution Cabinet equipment and systems.
2. Pathways, boxes.
3. Cabling.
4. Power wiring.
5. Grounding.
6. Energy Management and Security System (EMS).
7. Passive Intrusion Detectors (PID).

8. Security Power Supplies.

9. Security Surges Protectors.

10. Security Transformers.

11. Security Door Switches.

C. Construction Manager (CM), Contractor and communication systems installer or trade sub contractor/Vendor recognizes by provision of a bid price for the specified electronic security surveillance systems, that he has consulted or requested any technical clarifications through the Prime Project Consultant and his contracted RCDD.  The RCDD of record is understood to have a minimum of 5 years design experience for educational facilities Low Voltage systems and has prepared this project’s communications and technology systems design under his responsible charge.

D. The provision of a bid is recognition of the bidder that he has reviewed, understands, and is compliant with the bid and project requirements.

E. The bidder recognizes the contract drawings and specifications are complementary and the entire contract document package shall be used for bidding and coordination purposes.
F. The purpose of this document is to provide systems designers and contractors a set of technical and installation and testing requirements for work completed in Broward Schools.  Close contact between SBBC, the designers, and the systems contractor during the project is essential, The goal is to have a final product that is acceptable to SBBC so project close-out may occur in a timely manner.  Communication is essential throughout the design and installation phases.

G. These specifications are intended to be a living document which shall be periodically updated to reflect technology enhancements and evolving SBBC standards and practices (such as VOIP, convergence, etc.) Contractor recognizes SBBC may request changes to suit specific project requirements.

1.2 RELATED DOCUMENTS

A. Related Sections include the following:

1. Section 16050-Basic Materials and Methods

2. Section 16060-Grounding

3. Section 16072-Electrical Supporting Devices

4. Section 16080-Electrical Inspection and Testing

5. Section 16090-Alterations, Additions to Existing Work

6. Section 16120-Wire and Cables

7. Section 16129-Terminal Lugs

8. Section 16130-Raceways and Boxes

9. Section 16132-Conduit, Fittings and Supports

10. Section 16134-Auxiliary Terminal Panels

11. Section 16137-Pull and Junction Boxes

12. Section 16138-Outlet Boxes

13. Section 16140-Wiring Devices

14. Section 16410-Circuit Breakers

15. Section 16415-Transient Voltage Surge Suppressors

16. Section 16430-Low Voltage Switchgear

17. Section 16440-Panel boards

18. Section 16490-Fuses

19. Division 15-Mechanical

20. Section 17000-Voice Data Video Structured Cabling Systems

1.3 SUBMITTALS

A. Shop Drawings:  Indicate layout, raceway diagrams, and equipment dimensions.

B. Product Data:  Provide data sheets for each item of equipment, depicting equipment capacity.

C. Shop drawings and/or samples for all products, listed or not, must be submitted for School Board of Broward County written approval.  Manufacturers and/or products are listed in order of preference.  This list is for major components and is not intended to be comprehensive.  NOTE:  Any catalog numbers contained in this document are for informational reference purposes.  It is the bidder’s responsibility to double check the latest manufacturer’s data for any update in part numbers and/or completeness.

1. Product Data:  For features, ratings, and performance of each component specified.

2. Product Data:  For each type of product indicated.  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for equipment racks and cabinets.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

3. For cabling systems, include the following installation data for each type used:

(a) Nominal OD.

(b) Minimum bending radius.

(c) Maximum pulling tension.

D. Include dimensioned plan and elevation views of telecommunications equipment rooms, labeling each individual component.  Show equipment rack assemblies, method of field assembly, workspace requirements, and access for cable connections.

E. For communications equipment room fittings.  Include plans, elevations, sections, details, and attachments to other work.

F. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection:
1. Equipment Racks and Cabinets:  Include workspace requirements and access for cable connections.

2. Grounding:  Indicate location of grounding bus bar and its mounting detail showing standoff insulators and wall mounting brackets.

G. System Labeling Schedules:  Electronic copy of labeling schedules, in software and format selected by Owner.
1. Retain subparagraph above or first subparagraph below.

2. System Labeling Schedules:  Electronic copy of labeling schedules that are part of the cabling and asset identification system of the software.

3. Cabling Administration Drawings.

4. Wiring diagrams to show typical wiring schematics including the following:

(a) Workstation outlets, jacks, and jack assemblies.

(b) Patch cords.

(c) Patch panels.

(d) Fiber-optic boxes.

(e) Distribution racks.

(f) Terminal racks.

H. Samples:  For workstation outlets, jacks, jack assemblies, in specified finish, one for each size and outlet configuration and faceplates for color selection and evaluation of technical features.

I. Qualification Data:  For Installer, qualified layout technician, installation supervisor, and field inspector.

J. Submit diagrams indicating Intrusion Detection Security system, security system components and compatibility with the school based Andover Energy Management/Security (EMS) System.  Label with settings, adjustable range of control and limits. Include written description of control sequence.

K. Include flow diagrams for each security system device, graphically depicting control logic.

L. Include draft copies of graphic displays indicating security system components, control system components and controlled function status and value.

1.4 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

B. Telecommunications Pathways and Spaces:  Comply with TIA/EIA-569-A.

C. Grounding:  Comply with ANSI-J-STD-607-A.

D. Source quality-control test reports.

E. Field quality-control test reports.

F. Submit under provision of Section 01410, “Regulatory Requirements”.

G. Install complete grounding system under provisions of National Electrical Code Section 250.

H. Ensure all work complies with the most current BICSI (Building Industry Consulting Service International) and TIA/EIA (Telecommunication Industry Association/Electronics Industry Association) Standards. 

I. Source Limitations:  Obtain all products except cables through one source from a single manufacturer.

J. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

K. Comply with NFPA 70, "National Electrical Code."

L. The installation shall be made in a workmanlike manner, with all parts securely installed and secured according to accepted standards for structured cabling, educational environment settings, and as approved by the School Board of Broward County.

M. All materials shall be new and free of defects and shall be installed using the manufacturer's latest standard design.  All materials shall carry the UL label or shall be manufactured according to that agency's standards where such standards have been established.

N. All electrical and conduit work for high voltage electrical construction shall be performed by or under the on-site supervision of a Master Electrician.

O. The General Contractor shall be responsible for the installation of the new Electronic Security system. The Electronic Security system is integrated with the Andover based EMS system for unoccupied building security. He shall retain an ATC company specializing in application of Andover Controls Automatic Temperature and security control work with minimum five years documented experience

P. This specification is for all building construction types.

1.5 QUALIFICATIONS OF CONTRACTOR/INSTALLER

A. Installer Qualifications:  Cabling installer must have on staff personnel certified by BICSI.

1. Layout Responsibility:  Preparation of Shop Drawings and Cabling Administration Drawings, and field testing program development by an RCDD.

2. Installation Supervision:  Installation shall be under the direct supervision of a BICSI Certified or equivalent Registered Technician, who shall be present at all times when Work of this Section is performed at Project site.

B. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7.

1. Testing Agency's Field Supervisor:  Person currently certified by BICSI as an RCDD to supervise field quality-control testing.

C. Applicants must fully meet the requirements established in this division to be qualified for project approval.  Applicants must include sufficient written information clearly identifying their ability to meet these qualifications.

D. SBBC reserves the right to reject any and all applicants and to waive any irregularities in its project award process.  Applications which contain false or misleading statements or which provide information or references that are not valid will be rejected.

E. All work associated with communications systems is to be done under the direction of a “full service” communications contractor.  Full service shall refer to a contractor that has sufficient in house staff to meet the criteria set in these requirements.  All cable-pulling, terminations, testing, etc. shall be done directly by the communications contractor.

F. If during construction it is found that due to design error or existing pathway limitations, distance limitations are exceeded, or any other standards requirement violated, and the contractor has not notified the engineer and SBBC in writing of their concerns, prior to the installation of conduit and/or cable, it is the responsibility of the contractor to make all necessary corrections to meet the ANSI/TIA/EIA and SBBC design guidelines. 

G. Qualification Data:  For Installer, qualified technician, installation supervisor, and field inspector. Contractors must meet the following qualifications to be eligible to do Voice, Data, Video work for SBBC. Contractors must provide the following information in their application for review by SBBC.  Applications not providing this information shall be rejected. Contractors who do not meet these qualifications shall be rejected.

1. Contractor must have a State Electrical Contractors license as a minimum.

2. Contractor must provide proof of ownership of the required test equipment.  

3. Contractor must show proof of ownership of termination equipment for all  cabling systems.

4. Contractor must maintain an office within Broward County.

5. Contractor must have at least five (5) years prior company experience in installing and repairing Instructional Television/RF systems and equipment and related work.

6. Contractor must be willing to attend SBBC workshops relating to SBBC Wiring Standards and agree to follow the guidelines presented during said workshop.

7. The contractor must have a local telephone number for contact throughout the construction and warranty period.

H. Contractor Professional Experience:

1. Indicate total years of company experience in the Southeast Florida area.

2. Provide a list of at least three (3) major customers, other than SBBC, in the Southeast Florida area for whom services are currently being provided.  The list must include a description of the types of services being provided and the name, title, address, and telephone number of a person with each customer who may be contacted for references.

3. Specify the current geographic area serviced. 

4. Describe prior experience (if any) in performing work for SBBC.

5. Indicate any factors which would prevent the Contractor from working in all SBBC buildings at all locations within the geographical boundaries of Broward County.

6. Specify the number of Contractor technicians who will be available to perform work and total years of experience, resumes, certifications, specialized training of each technician.

7. Describe the nature and scope of any other technical services the Contractor is qualified to perform.
I. Other Contractor Requirements.
1. Upon request for SBBC or its representatives, the Contractor will provide the names, addresses, social security number and employment history for those technicians who will be performing SBBC work for verification of experience and for background checking, if necessary.

2. The SBBC will require that while on SBBC property that the Contractor’s technicians dress in a manner appropriate to the work to be performed.  Contractor technicians will perform their work in a courteous and efficient manner.

3. Contractor must provide a visible employee badge, or other means of identification, that must be worn at all times by each technician while on SBBC property.

4. The Contractor will secure, pay for, and comply with all permits and certificates that may be required by local, state and federal laws and ordinances.

5. Contractor must provide their technicians with transportation, tools, and equipment appropriate to the work to be performed.  The SBBC will not provide transportation and will not furnish tools and equipment.
J. Contractor Services to be provided:

1. Contractor must complete all SBBC work in full conformance with the most current applicable standards for electrical and telecommunications wiring and the terms and conditions governing the maintenance of complete Ortronics NetClear warranty coverage where applicable.

2. Contractor must perform all required functional testing of wiring circuits.

3. Contractor must reinstall, restore or reconnect any and all communications or non-communications equipment which may have been moved or temporarily disconnected as a result of authorized system installations, modifications, adds, moves and changes or other work.  Upon completion of the work, Contractor personnel will clean up and restore the work place and associated equipment rooms to there original condition ensuring that the terms and conditions of warranty coverage remain in force.  When any work is being performed in occupied areas the work site must be cleaned daily.
1.6 PROJECT CONDITIONS

A. Environmental Limitations:  Do not deliver or install equipment frames and cable trays until spaces are enclosed and weathertight, wet work in spaces is complete and dry, and work above ceilings is complete.

B. Deliver products to site under provisions of Section 01663-Product Delivery, Storage and Handling Requirements.

C. Store and protect products under provisions of Section 01663-Product Delivery, Storage and Handling Requirements.

1.7 COORDINATION

A. Coordinate layout and installation of Electronic Security cabling with Owner's telecommunications and LAN equipment and service suppliers.  Coordinate service entrance arrangement with local exchange carrier.

1. Meet jointly with telecommunications and LAN equipment suppliers, local exchange carrier representatives, and Owner to exchange information and agree on details of equipment arrangements and installation interfaces.

2. Record agreements reached in meetings and distribute to other participants.

3. Adjust arrangements and locations of distribution frames and cross-connect and patch panels in equipment rooms and wiring closets to accommodate and optimize arrangement and space requirements of telephone switch and LAN equipment.

1.8 GUARANTEE

A. Provide a written three (3) year guarantee, signed by the contractor, due on the date of final acceptance.  Include the following provisions:

1. Guarantee all equipment and the installation to be free of faulty workmanship.

2. Guarantee all components, including solid-state devices, to be free of defects for a period of three (3) years from date of final acceptance.

PART 2 PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS-AUTOMATIC TEMPERATURE CONTROL and SECURITY CONTROLLERS

A. Andover Controls.

B. No substitutes.

2.2 ACCEPTABLE MANUFACTURERS-Passive Infared Detectors

A. C & K Systems DT-435T

B. Intelasense DT-7435

C.  Owner approved equal.
D. Ceiling mount detectors shall not be permitted.

2.3 ACCEPTABLE MANUFACTURERS-Power Supplies, Transformers, Battery, Cabling and Door Switches

A. Power supply AL624, BATTERY YANP412, TRANSFORMER IM16V40VA

B. Door Switches Sentrol 1085T or 2205A

C. Control and security Cable.
1. Cable Type:  18ga 4/Conductor Plenum CL3P IP184AL-52

(a) 22ga 2/Conductor Plenum CL3P E111283

(b) 22ga 4/Conductor Plenum CL3P E111272

(c) 24 1PAIR SHIELD COMMUNICATION CABLE SUITABLE FOE WET

(d) LOCATIONS CL3 LOW CAP 

2.4 WORK BY OTHERS

A. Contractor:  Furnish the following incidental work under the supervision of the ATC representative.

1. Provide access door or other approved means of access through ducts for service to control equipment.

2. All electrical wiring, other than the control wiring, shall be provided under Division 16.

3. The cable tray under Division 16, if applicable, shall be for the sole use of the SBBC Education Technology Services (ETS) Telecommunications Department and the SBBC Energy Conservation Utility Management Office of the SBBC Physical Plant Operations Division.  Should a cable tray not be existing, the control wiring shall be installed in a separate conduit supported by “D” rings provided by the Contractor.

2.5 GENERAL

A. The EMS security system shall be a stand-alone intrusion electric/electronic type system having the capability of PID motion sensor point adjustment without requiring the need of a service tool or computer and consisting of power supply, surge protector and transformers for security zone control.

B. Control system components to be the latest state-of-the-art in manufacture and performance and…at minimum…all advanced application controllers shall be tested and certified at BACnet Advanced Application Controller (B-AAC) level by BACnet Testing Laboratories (BTL).  All components of the system such as workstations, application controllers, unitary controllers, terminal unit end devices, etc. shall communicate using the BACnet protocol as defined by ASHRAE Standard 135-2001.  No gateways shall be used for communication to controllers furnished under this section.  At a minimum, provide controls for the following:

1. Monitoring points for motion sensors in building classroom, office, kitchen cafeteria and gymnasium.

2. Monitoring of Door contacts for egress into building.

C. The ATC system shall de designed in strict accordance with ASHRAE’s BACnet Standard 135-2001 in order to provide interoperability between different building subsystems.  The system shall also provide a web-based operator interface that allows for instant access to any system through a standard browser.  The system shall use BACnet network types and protocols exclusively.  Non-BACnet based systems are not acceptable.  The ATC Contractor shall provide PC-based programming workstations, operator workstations and microcomputer controllers of modular design providing distributed processing capability and allowing future expansion of both input/output points and processing/control functions.  The ATC Contractor shall provide the manufacturer’s Protocol Implementation Conformance Statement (PICS) for workstation software and every controller model that is installed.

D. For all SBBC projects, the ATC security system shall consist of the following components:

1. Administration and Programming Workstations software.

(a) The ATC security Contractor shall furnish Administration and Programming Workstation Software.

2. Web-Based Operator Workstations

(a) The ATC Contractor shall furnish software and licenses for all SBBC designated personnel.  Web-based users shall have access to all system points, shall be able to receive and acknowledge alarms and shall be able to control set points and other parameters.  A central web server shall be provided to manage the web based users.  The web-based interface shall conform to the B-OWS BACnet device profile.

3. Ethernet-based Network Router and/or Controllers

(a) The ATC Contractor shall furnish Ethernet-based network controllers as described under paragraph 2.5(B) of this specification.  These controllers shall connect directly to the Operator Workstation over Ethernet using the BACnet/IP protocol at a minimum of 100 mbps and provide communications to the Standalone Digital Control Units and/or other Input/Output Modules.  Network Controllers shall conform to BACnet device profile B-BC.  

(b) Network Controllers shall be tested and certified by the BACnet Testing Laboratory as Building Controllers (B-BC).

4. Standalone Digital Control Unit (SDCU)

(a) Provide the necessary quantity and types of SDCU’s to meet the requirements of the project for mechanical equipment control including air handlers, central plant control and terminal unit control.  Each SDCU will operate completely standalone, containing all of the I/O and programs to control its associated equipment.  Each SDCU shall conform to the BACnet device profile B-AAC.  SDCU’s shall be tested and certified by the BACnet Testing Laboratory as Advanced Application Controllers (B-AAC).

E. Provide 120 Volt power from a dedicated 20 Amp breaker under Division 16 for all EM/S control panels, power supplies, surge protectors and transformers.

F. All control wiring shall be installed in a separate conduit and laid on the cable tray installed in ceilings.  The cable tray shall be shall be for the sole use of the SBBC ETS Telecommunications Department and the SBBC Energy Conservation Utility Management Office of the SBBC Physical Plant Operations Division.  All control wiring routed in ceilings shall be plenum rated.

G. All security control wiring and conduit required for the sequences and controls specified herein, to be provided under this section unless noted otherwise.  Control Wiring Materials and Installation shall be wired under provisions of Division 16.

2.6 SYSTEM ARCHITECTURE

A. The ATC system shall consist of Network Router/Controllers (NRC), a family of SDCU’s, Administration and Programming Workstations (APW), Web-based Operator Workstations (WOW) and one File Server to support the system configurations where more than three operator workstations are required.  The ATC system shall provide control, alarm detection, scheduling, reporting and information management for the entire facility and Wide Area Network (WAN) from a single ODBC-compliant database.

1. The system shall be designed with a top-level 10/100bT Ethernet network using the BACnet/IP protocol.  A sub-network using the BACnet MS/TP protocol with a minimum of 76.8 kb speed, shall connect the local, standalone controllers with Ethernet-level controller/routers.  

B. Level 2 Network Description:

1. Level 2 of the system shall consist of one or more BACnet MS/TP field buses managed by the Network Router/Controllers.  Minimum speed shall be 76.8 kbps.  The Level 2 field bus consists of an RS485 token passing bus that supports up to 127 SDCU’s for operation of HVAC equipment and lighting.

C. System Expansion

1. The ATC system shall be expandable to include security and access control functions at any time in the future with no additional workstations, front-end software or Level 1 controllers required.  Ethernet-based security/card access controllers shall be able to be added to the existing Level 1 network to perform security and card access applications.  In this way, the Owner’s existing investment in wiring infrastructure may be leveraged and the cost and inconvenience of adding new field bus wiring shall be minimized.

2. Additionally, an integrated video badging option shall be able to be included with no additional workstations required.  This photo ID option shall share the same database as the BAS in order to eliminate the need for updating multiple databases.

D. Network Router/Controllers (NRC)

1. The NRC shall combine both network routing functions and control functions into a single unit.  The NRC shall route communications between the BACnet/IP network and the BACnet MS/TP field network.  They shall also be responsible for monitoring and controlling their own HVAC equipment such as an AHU, electric water heater or boiler.  A sufficient number of NRC’s shall be supplied to fully meet the requirements of this specification and the attached point list.

2. Each NRC shall be classified as a “native” BACnet device, supporting the BACnet Building Controller (B-BC) profile.  Controllers that support a lesser profile such as B-SA are not acceptable.  The NRC shall be tested and certified by the BACnet Testing Laboratory as Advanced Application Controllers (B-BC).

E. Communication Ports

1. Each NRC shall provide communication to both the Workstations and the field buses.  An onboard 10/100bT Ethernet port shall be provided, as well as a RS-485 port for communications to a maximum of 127 MS/TP devices.

2.7 STANDALONE DIGITAL CONTROL UNIT (SDCU)

A. The SDCU shall provide control for monitoring a single motion sensor contact or group of motion sensors consisting of one zone.  Each controller shall be fully programmable, contain its own control programs and will continue to operate in the event of a failure or communication loss to its associated NRC.  Each SDCU provided must be a “native” BACnet device, supporting the BACnet Advanced Application Controller (B-AAC) profile.  Controllers that support a lesser profile such as B-SA are not acceptable.  The SDCU shall be tested and certified by the BACnet Testing Laboratory as Advanced Controllers (B-AAC).

2.8 COMMUNICATIONS PORT

A. The SDCU shall have a RS-485 communication port to the BACnet MS/TP field bus, operating at a speed of at least 76.8kbps.

2.9 NETWORKING

A. Each SDCU will be able to exchange information on a peer-to-peer basis with other SDCU’s according to the BACnet MS/TP protocol.  Each SDCU shall be capable of storing and referencing global variables (on the LAN) with or without any workstations online.  Each SDCU shall be able to have its program viewed and/or enabled/disabled through a workstation connected to an NRC.

1. Dual Duct (Constant or Variable Air Volume)

2. Supply/Exhaust.

2.10 UNITARY CONTROLLER

A. Unitary Controller shall conform to the BACnet Advanced Application Controller      (B-AAC) device profile.  The Unitary Controller shall support but not be limited to the control of the following systems as described in the PART 3 EXECUTION portion of this specification and for future expansion:

1. Unit Ventilators

2. Heat Pump Units (Air-to-Air, Water-to-Water)

3. Packaged Rooftop Units

4. Fan Coil Units (2 or 4 pipe)

2.11 CONTROL WIRING

A. Conductors:  Stranded copper.

B. Line Voltage Circuits Wire Size:  #14 AWG.

C. Low Voltage Control Wire Size:  Twisted #18 AWG.

D. Control panels to have 120 VAC power furnished and installed under Division 16.

PART 3 EXECUTION

3.1 INSTALLATION STANDARDS

A. Comply with BICSI TCI, TIA/EIA-568-B.1, TIA/EIA-568-B.2, TIA/EIA-568-B.3, and TIA/EIA-569-A.

3.2 EXAMINATION

A. Examine pathway elements intended for cables.

1. Verify proposed routes of pathways.  Check raceways, cable trays, and other elements for compliance with space allocations, clearances, installation tolerances, hazards to cable installation, and other conditions affecting installation.  Verify that cabling can be installed complying with EMI clearance requirements.

2. Prepare wall penetrations and verify that penetrations of rated fire walls are made using products labeled for type of wall penetrated.

3. Identify plan to support cables and raceways in suspended ceilings.  Verify weight of individual types and sizes of cables.  Verify that load capacity of cable support structures is adequate for each pathway.

4. Proceed with installation only after unsatisfactory conditions have been corrected.

B. Refer to Section - Sequence of Operation. 

3.3 INSTALLATION

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

B. Wiring Method:  Install cables in raceway and cable tray except within consoles, cabinets, desks, and counters.  Conceal raceway and wiring except in unfinished spaces.  Cable trays are specified in Division 16 Section "Cable Trays."  Raceways and boxes are specified in Division 16 Section "Raceways and Boxes."

C. Cable Installation:

1. Install exposed cables parallel and perpendicular to surfaces or exposed structural members and follow surface contours where possible.

2. Make splices, taps, and terminations only at indicated outlets, terminals, and cross-connect and patch panels.

3. Pulling Cable:  Do not exceed manufacturer's written recommended pulling tensions.  Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable between termination, tap, or junction points.  Remove and discard cable if damaged during installation and replace it with new cable.

D. Wiring within Wiring Closets and Enclosures:

1. Install plywood backboards on walls of equipment rooms and wiring closets from floor to ceiling.

2. Mount patch panels, terminal strips, and other connecting hardware per section 17000 standards.

3. Group connecting hardware for cables into separate logical fields.

4. Train conductors to terminal points with no excess.

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

E. Install all controls to achieve the specified sequence of operation and in accordance with the manufacturer’s instructions and roughin plans.  The controller shall be mounted at a convenient location and heights.

F. Adjust location, setting, mounting and attitude of controls in the mechanical equipment room to obtain the desired sequence as directed by the Project Consultant.

G. Identify each control device or H.O.A. switch with a permanent, engraved, laminated plastic nameplate with maximum 1/4 inch high white characters on a black background.  Affix nameplates with a silicone adhesive similar to DOW RTV.
H. Secure control devices accessible to working personnel with locking covers or concealment as directed by the Project Consultant to prohibit unauthorized operation.

I. Provide clearance for installation of insulation and access to PID’S AND POWER SUPPLIES.  Install all controls to achieve the specified sequence of operation and in accordance with the manufacturer’s instructions and roughin plans. The controller shall be mounted at a convenient location and heights.

3.4 COMMISSIONING AND ACCEPTANCE
A. On-Site Field Inspection:  All conduit installed underground, in floor slabs, or concealed in ceilings and/or walls shall be inspected by SBBC building Department Inspectors prior to cover up or reinstallation of finished ceilings.  The Contractor shall notify the School Board of Broward County at least (5) five days prior to completing work necessitating this required field inspection.

B. Above the Ceiling Pathway Inspection:  This inspection shall be called for prior to any cables being pulled, and a minimum of 5 days prior to concealment of pathways by ceilings.  This inspection shall include:

1. Verification of the main telecommunications grounding system.
2. Proper pathway installation techniques.
3. Distance concerns raised by the contractor.
4. NO cables shall be pulled until ALL inspections issues have been approved as completed by SBBC.

C. Testing Verification:  This shall include determining that all cables have been tested and pass to SBBC satisfaction.  All as-built and written documentation have been submitted.

1. Startup, test and adjust control security system in the presence of the manufacturer's authorized representative.  Demonstrate compliance with requirements.  Replace damaged or malfunctioning controls and equipment.

2. Cleaning: Clean factory finished surfaces. Repair any marred or scratched surfaces with manufacturer's touchup paint.

3. Final Adjustment: Perform final adjustment by specially trained personnel in the direct employ of the manufacturer of the primary security control.

4. Submit data showing set points and final adjustment of controls.

D. Substantial Completion:  Prior to requesting the substantial completion walk through.
1. Complete all work required including all Fire stopping and labeling.

2. Furnish required wiring diagrams and test reports as described in Testing and Documentation Section.

3. Touch-up any scratches on electrical equipment such as wireways, pull boxes, data hub cabinets etc.

4. Walk thru punch list items must then be completed in a timely manner.  All items on the Walk Thru Check List must be complete and inspected before any payment requests can be processed.

E. Demonstration and Training:  Training of school and district personnel shall be provided as requested.  Training will cover the location nomenclature, documentation structure and contents, documentation maintenance procedure, a "walk through" for location and labeling orientation, system reconfiguration using ER, TR, and DP facilities (termination hardware, patch cables, etc.), operation of the network equipment provided as part of the contract, test documentation, and trouble shooting of the signal and power cable portion of the installation.

F. Final Acceptance:  Acceptance will be made by the School Board of County on the basis of the following being completed.

1. All required documentation must have been delivered to SBBC Education Technology Services Department for written approval. Including test results, patch panel schedules, and As-Built drawings.  Patch cable delivery must also have been verified.

2. Owner's verification that system is capable of working as intended, verification of the completion of the Walk Thru Check List Items, observations of the project, and any necessary corrections based on test results having been completed.

3. The Contractor shall furnish all necessary mechanics, and test instruments and equipment, to demonstrate the operation of the systems required during a Final Walk Thru. 

4. At the end of the project, the contractor is to provide a set of AS-Built drawings to the engineer.  All drawings are then to be updated by the engineer.  A minimum of 3 printed sets and 1 electronic set of updated as built drawings are to be provided to SBBC Education Technology Services Department.  Drawings are to be corrected As Built documents.  The contractor is also to provide simple maps to identify the rooms and areas a TR actually serves.  Maps shall be located in the folders for each closet containing the local copy of the cabling test results.
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