
 

 

 
 

April 8, 2015 
 
 
Re:     15RFP10101K-JAJ Design/Build Services Aldredge Health Center HVAC 
 
Dear Offeror: 
 
Attached is one (1) copy of Addendum 1, hereby made a part of the above referenced 
Request for Proposal.   
 
Except as provided herein, all terms and conditions in the Request for Proposal (RFP) 
referenced above remain unchanged and in full force and effect. 
 
 
Sincerely, 

James A. Jones 

James A. Jones 
Assistant Purchasing Agent  
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This Addendum forms a part of the contract documents and modifies the original RFP 
documents as noted below: 
 
 
 
1.2   BACKGROUND (Correction) 

The Aldredge Health Center is a four story, 75,000 square foot medical office  
. facility operated by the Fulton County Health & Wellness Department. The  

building was constructed in 1952 and the mechanical, electrical and fire alarm       
systems date back to original construction with little to no upgrades. The interior 
finishes and walls including lighting have been updated over the years and are  
in working order. 

 
            3.5      Revised Cost Proposal Format and Content 
       

   See revised Attachment A Cost Proposal Form  
 
  Appendices 
 
  Appendix A Design/Build Bridging Documents 
 
  Appendix B Asbestos and Lead Based Paint Surveys 
 

 Appendix C Floor Plans/Mechanical Drawings 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
ACKNOWLEDGEMENT OF ADDENDUM NO. 1 
   
The undersigned proposer acknowledges receipt of this addendum by returning one (1) 
copy of this form with the proposal package to the Department of Purchasing & Contract 
Compliance, Fulton County Public Safety Building, 130 Peachtree Street, Suite 1168, 
Atlanta, Georgia 30303 by the RFP due date and time May 8, 2015 11:00 A.M. 
 
 
This is to acknowledge receipt of Addendum No. 1, __________ day of ____________, 
20__. 
 
________________________________ 
Legal Name of Bidder 
 
       
________________________________ 
Signature of Authorized Representative 
 
 
________________________________ 
Title 
 





APPENDIX A 


Design Build Bridging Documents 







ALDRIDGE BUILDING HV AC MODERNIZATION 
15RFPl 01 0IK-JAJ 


FEBRUARY 2015 


SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION 


1.1 


A. 


1.2 


A. 


B. 


C. 


1.3 


A. 


B. 


C. 


D. 


E. 


F. 


COORDINATION DRAWINGS 


Prepare coordination drawings where space is limited or if required to integrate products. 


REQUESTS FOR INFORMATION (RFIs) 


RFI Forms: Software-generated form acceptable to Engineer. 


Engineer's and Construction Manager's Action: Allow seven working days for Architect's 
response for each RFI. 


RFI Log: Maintain a tabular log ofRFIs. Submit log weekly. 


PROJECT MEETINGS 


Schedule and conduct meetings. 


Preconstruction conference. 


Preinstallation Conferences: Before each construction activity that requires coordination. 


Project Closeout Conference: No later than 30 days prior to the scheduled date of Substantial 
Completion. 


Progress Meetings: At biweekly intervals, coordinated with preparation of payment requests. 


Coordination Meetings: At weekly intervals, in addition to specific meetings held for other 
purposes. 


END OF SECTION 013100 
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SECTION 013513 - SPECIAL PROJECT PROCEDURES 


l.l SUMMARY 


A. Work of this Section to be performed by Contractor. 


1.2 DETENTION WORK 


A. Coordination: 


1. Work of separate entities. 
2. Selection and installation of products (if any) furnished by Owner. 
3. Quality assurance for required products and installation. 
4. Submittals. 
5. Shop Drawings. 
6. Temporary facilities. 
7. Interruptions of utilities. 
8. Protection of existing work and facilities. 
9. Project Record Documents. 
10. Operation and maintenance manuals. 


B. Administrative Procedures: 


1. Scheduling and timing of administrative procedures. 
2. Notifications. 
3. Coordination Meetings: Weekly intervals. 


C. Field Quality Control: 


1. Inspect installed work. 
2. Observe installation and start-up checks. 
3. Test systems. 


D. Demonstration: Train Owner's personnel. 


END OF SECTION 013513.16 
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SECTION 014000 - QUALITY REQUIREMENTS 


1.1 DEFINITIONS 


A. Quality-Assurance Services: Activities, actions, and procedures performed before and during 
execution of the Work to guard against defects and deficiencies and substantiate that proposed 
construction will comply with requirements. 


B. Quality-Control Services: Tests, inspections, procedures, and related actions during and after 
execution of the Work to evaluate that actual products incorporated into the Work and 
completed construction comply with requirements. 


1.2 QUALITY ASSURANCE 


A. Qualifications: 


1. Contractor's quality control personnel. 
2. Manufacturer. 
3. Fabricator. 
4. Installer. 
5. Professional engineer. 
6. Specialists 
7. Manufacturer's technical representative. 
8. Factory-authorized service representative. 


B. Preconstruction testing. 


1.3 QUALITY CONTROL 


A. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are 
Contractor's responsibility. 


B. Manufacturer's field services. 


C. Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's 
responsibility, provide quality-control services, including retesting and reinspecting, for 
construction that replaced Work that failed to comply with the Contract Documents. 


D. Special Tests and Inspections: Conducted by a qualified testing agency or special inspector as 
required by authorities having jurisdiction, as indicated in individual Specification Sections. 


E. Repair and Protection: Contractor's responsibility, regardless of the assignment of responsibility 
for quality-control services. 


END OF SECTION 014000 
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS 


1.1 INFORM A TIONAL SUBMITTALS 


A. Fire-safety program. 


B. Dust- and HV AC-control plan. 


1.2 MATERIALS 


A. Temporary enclosures. 


l.3 TEMPORARY FACILITIES 


A. Storage and fabrication sheds. 


1.4 EQUIPMENT 


C. 


1.5 


A. 


B. 


C. 


D. 


E. 


F. 


A. Fire extinguishers. 


B. HV AC Equipment: Unless Owner authorizes use of permanent HV AC system, provide vented, 
self-contained heaters with individual space thermostatic control. 


1. Permanent HV AC System: If Owner authorizes use of HV AC system, provide filter with 
MERV of 8 at each return-air grille and clean HV AC system. 


Air-Filtration Units: HEPA-filter-equipped portable units. Configure to run continuously. 


TEMPORARY UTILITY INST ALLA TION 


Isolation of work areas in occupied facilities. 


Ventilation and humidity control. 


Electric Power Service: Connect to existing service. 


Lighting: Provide temporary lighting. 


Telephone Service: Provide temporary telephone service in common-use facilities. 


Electronic Communication Service: Provide a desktop computer in the primary field office 
adequate for use by Architect and Owner to access Project electronic documents and maintain 
electronic communications. 


TEMPORARY FACILITIES AND CONTROLS 015000 - 1 
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1.6 SUPPORT FACILITIES INSTALLATION 


A. Parking: Use designated areas of Owner's existing parking areas. 


B. Existing Elevator Use: Use of existing elevators will be permitted, provided elevators are 
cleaned and maintained in a condition acceptable to Owner. 


1.7 SECURITY AND PROTECTION FACILITIES INSTALLATION 


A. Temporary Partitions: Provide floor-to-ceiling dustproof partitions to separate areas occupied by 
Owner from fumes and noise. 


END OF SECTION 015000 
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SECTION 017300 - EXECUTION 


1.1 INFORMATIONAL SUBMITTALS 


l.2 


A. 


B. 


C. 


l.3 


A. 


B. 


C. 


D. 


E. 


A. Qualification data. 


B. Cutting and patching plan. 


EXECUTION 


Existing Conditions: Existence and location of site improvements, utilities, and other 
construction affecting the Work must be investigated and verified. 


Review of the Contract Documents and field conditions. 


Installation: Comply with manufacturer's written instructions. 


CUTTING AND PATCHING 


Provide temporary support, 


Protect in-place construction. 


Protect adjacent occupied areas. 


Existing Utility Services and Mechanical/Electrical Systems: Minimize or prevent interruption 
to occupied areas. 


Cutting: In general, use hand or small power tools. Cut holes and slots neatly to minimum size 
required. Temporarily cover openings when not in use. 


F. Patching: Patch with durable seams that are as invisible as practicable. Restore exposed 
finishes. 


l.4 OWNER-INSTALLED PRODUCTS 


A. Provide access to Project site for Owner's personnel. 


B. Inform Owner of Contractor's preferred construction schedule for Owner's portion of the Work. 
Adjust construction schedule based on a mutually agreeable timetable. 


C. Include Owner's personnel at preinstallation conferences. 
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1.5 


A. 


B. 


C. 


1.6 


A. 


B. 


1.7 


A. 


PROGRESS CLEANING 


Clean Project site and work areas daily. Dispose of materials lawfully. 


Keep installed work clean. 


Remove debris from concealed spaces. 


STARTING AND ADJUSTING 


Start equipment and operating components to confirm proper operation. 


Adjust equipment for proper operation. 


PROTECTION OF INSTALLED CONSTRUCTION 


Provide final protection and maintain conditions that ensure Work is without damage. 


END OF SECTION 017300 


EXECUTION 017300 - 2 







ALDRIDGE BUILDING HV AC MODERNIZATION 
15RFP10101K-JAJ 


FEBRUARY 2015 


SECTION 017419 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 


l.1 


A. 


1.2 


A. 


B. 


C. 


l.3 


A. 


B. 


SUMMARY 


Disposing of nonhazardous demolition and construction waste. 


WASTE MANAGEMENT PLAN 


Types and quantities of demolition and construction waste. 


Type of waste and whether it will be salvaged, recycled, or disposed of in landfill or incinerator. 


Net additional cost or net savings resulting from waste management plan. 


PLAN IMPLEMENTATION 


Engage a waste management coordinator. 


Train workers, subcontractors, and suppliers on proper waste management procedures. 


END OF SECTION 017419 
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SECTION 019113 - GENERAL COMMISSIONING REQUIREMENTS 


l.1 


A. 


B. 


C. 


D. 


E. 


F. 


G. 


H. 


l.2 


A. 


B. 


C. 


l.3 


A. 


B. 


C. 


D. 


E. 


F. 


G. 


H. 


INFORMATIONAL SUBMITTALS 


Commissioning plan information, 


Commissioning schedule. 


Two-week look-ahead schedules. 


Commissioning coordinator letter of authority. 


Commissioning coordinator qualification data. 


List test instrumentation, equipment, and monitoring devices. 


Test reports. 


Construction checklists. 


CLOSEOUT SUBMITTALS 


Commissioning report. 


Request for Certificate of Construction Phase Commissioning Completion. 


Operation and maintenance data. 


GENERAL EXECUTION REQUIREMENTS 


Schedule and coordinate commissioning with the construction schedule. 


Perform activities identified in construction checklists, including tests, and document results of 
actions as construction proceeds. 


Perform test demonstrations for Owner's witness. 


Report test data and commissioning issue resolutions. 


Schedule personnel to participate in and perform Commissioning-Process Work. 


Operate the equipment and systems they install during tests. 


Manage, schedule, and coordinate commissioning. 


Request Certificate of Construction Phase Commissioning Completion. 
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1.4 COMMISSIONING REPORTS 


A. Test Reports: 


1. Pre-startup reports, including observations of the conditions of installation. 
2. Test data reports. 
3. Commissioning compliance issues reports. 
4. Weekly progress reports. 
5. Data trend logs. 
6. System alarm logs, 


END OF SECTION 019113 
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SECTION 024119 - SELECTNE DEMOLITION 


1.1 FIELD CONDITIONS 


A. Owner will occupy portions of building adjacent to selective demolition area. 


B. Hazardous Materials: Remediation specified elsewhere in Contract Documents. 


1.2 WARRANTY 


A. Existing Warranties: Roofmg system warranties must be verified and maintained. 


1.3 EXAMINATION 


A. Perform a thorough survey of condition of building. 


1.4 PREPARATION 


A. Refrigerant: Remove according to 40 CFR 82. 


1.5 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 


A. Utility Shut Off: By Contractor. 


1.6 DISPOSAL OF DEMOLISHED MATERIALS 


A. Dispose of waste materials off site in an approved landfill. 


1.7 SELECTNEDEMOLITION SCHEDULE 


A. Specified Ceiling systems as required. 


B. Specified HV AC systems and components as required. 


C. Specified electrical components as required. 


END OF SECTION 024119 
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SECTION 095113 - ACOUSTICAL PANEL CEILINGS 


1.1 SUMMARY 


A. Acoustical panels and exposed suspension systems. 


1.2 PRODUCTS 


A. Acoustical Ceiling Panels: ASTM E 1264. 


1. Type and Form: Type III, mineral base with painted finish; FOTIn 2, water felted. 
2. Type and FOTIn: Type N, mineral base with membrane overlay; Form 2, water felted; 


with vinyl face. 
3. Thickness: 5/8 inch. 
4. Modular Size: 24 by 24 inches. 


B. Metal Suspension Systems: ASTM C 635. 


1. Wire hangers, braces, and ties. 
2. Seismic perimeter stabilizer bars, struts, and clips. 
3. Hold-down clips. 
4. Impact clips. 
5. Wide-Face, Capped, Double-Web, Fire-Rated Steel: Intermediate duty. 


C. Metal Edge Moldings and Trim: Roll-formed sheet metal. 


1.3 INSTALLATION 


A. Installation: ASTM C 636. 


1.4 FIELD QUALITY CONTROL 


A. Special Inspection: By Owner-engaged agency for compliance of seismic design. 


B. Testing: By Owner-engaged agency to test acoustical panel ceiling hanger fasteners. 


END OF SECTION 095113 
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HV AC 


PART 1 - GENERAL 


1.1 SUMMARY 


1.2 


A. 


B. 


C. 


D. 


E. 


F. 


A. Section Includes: 


1. Balancing Air Systems: 


a. Constant-volume air systems. 


DEFINITIONS 


AABC: Associated Air Balance Council. 


NEBB: National Environmental Balancing Bureau. 


TAB: Testing, adjusting, and balancing. 


T ABB: Testing, Adjusting, and Balancing Bureau. 


TAB Specialist: An independent entity meeting qualifications to perform TAB work. 


TDH: Total dynamic head. 


1.3 INFORMATIONAL SUBMITTALS 


A. Certified TAB reports. 


1.4 QUALITY ASSURANCE 


A. TAB Specialists Qualifications: Certified by AABC or NEBB. 


1. TAB Field Supervisor: Employee of the TAB specialist and certified by AABC or 
NEBB. 


2. TAB Technician: Employee of the TAB specialist and certified by AABC or NEBB as a 
TAB technician. 


B. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements 111 
ASHRAE 111, Section 4, "Instrumentation." 


C. ASI-IRAE Compliance: Applicable requirements 111 ASHRAE 62.1, Section 7.2.2 - "Air 
Balancing. " 
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D. ASHRAE/IESNA Compliarice: Applicable requirements in ASHRAE/IESNA 90.1, 
Section 6.7.2.3 - "System Balancing." 


PART 2 - PRODUCTS (Not Applicable) 


PART 3 - EXECUTION 


3.1 EXAMINATION 


A. Examine the Contract Documents to become familiar with Project requirements and to discover 
conditions in systems designs that may preclude proper TAB of systems and equipment. 


B. Examine installed systems for balancing devices, such as test p0l1S, gage cocks, thermometer 
wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify 
that locations of these balancing devices are applicable for intended purpose and are accessible. 


C. Examine the approved submittals for HV AC systems and equipment. 


D. Examine design data including HV AC system descriptions, statements of design assumptions 
for environmental conditions and systems output, and statements of philosophies and 
assumptions about HV AC system and equipment controls. 


E. Examine ceiling plenums and underfloor air plenums used for supply, return, or relief air to 
verify that they are properly separated from adjacent areas. Verify that penetrations in plenum 
walls are sealed and fire-stopped if required. 


F. Examine equipment performance data including fan and pump curves. 


1. Relate performance data to Project conditions and requirements, including system effects 
that can create undesired or unpredicted conditions that cause reduced capacities in all or 
part of a system. 


2. Calculate system-effect factors to reduce performance ratings of HV AC equipment when 
installed under conditions different from the conditions used to rate equipment 
performance. To calculate system effects for air systems, use tables and charts found in 
AMCA 201, "Fans and Systems," or in SMACNA's "HV AC Systems - Duct Design." 
Compare results with the design data and installed conditions. 


G. Examine system and equipment installations and verify that field quality-control testing, 
cleaning, and adjusting specified in individual Sections have been performed. 


H. Examine test reports specified in individual system and equipment Sections. 


I. Examine HV AC equipment and verify that bearings are greased, belts are aligned and tight, 
filters are clean, and equipment with functioning controls is ready for operation. 


J. Examine strainers. Verify that startup screens have been replaced by permanent screens with 
indicated perforations. 


TESTING, ADJUSTING, AND BALANCING FOR HV AC 230593 - 2 







ALDRIDGE BUILDING HVAC MODERNIZATION 
15RFPIOIOlK-JAJ 


FEBRUARY 2015 


K. Examine control valves for proper installation for their intended function of throttling, diverting, 
or mixing fluid flows. 


L. Examine heat-transfer coils for correct piping connections and for clean and straight fins. 


M. Examine system pumps to ensure absence of entrained air in the suction piping. 


N. Examine operating safety interlocks and controls on HV AC equipment. 


O. Report deficiencies discovered before and during performance of TAB procedures. Observe and 
record system reactions to changes in conditions. Record default set points if different from 
indicated values. 


3.2 PREPARATION 


A. Prepare a TAB plan that includes strategies and step-by-step procedures for balancing the 
systems. 


B. Perform system-readiness checks of HV AC systems and equipment to verify system readiness 
for TAB work. Include, at a minimum, the following: 


1. Airside: 


a. Duct systems are complete with terminals installed. 
b. Volume, smoke, and fire dampers are open and functional. 
c. Clean filters are installed. 
d. Fans are operating, free of vibration, and rotating in correct direction. 
e. Variable-frequency controllers' startup is complete and safeties are verified. 
f. Automatic temperature-control systems are operational. 
g. Ceilings are installed. 
h. Windows and doors are installed. 
1. Suitable access to balancing devices and equipment is provided. 


3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING 


A. Perform testing and balancing procedures on each system according to the procedures contained 
in ASHRAE 111 and in this Section. 


B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the 
minimum extent necessary for TAB procedures. 


1. After testing and balancing, patch probe holes in ducts with same material and thickness 
as used to construct ducts. 


2. After testing and balancing, install test ports and duct access doors. 
3. Install and join new insulation that matches removed materials. Restore insulation, 


coverings, vapor barrier, and finish. 
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3.4 


B. 


C. 


D. 


E. 


F. 


G. 


H. 


1. 


J. 


K. 


3.S 


A. 


C. Mark equipment and balancing devices, including damper-control positions, valve position 
indicators, fan-speed-control levers, and similar controls and devices, with paint or other 
suitable, permanent identification material to show final settings. 


D. Take and report testing and balancing measurements in inch-pound (IP) units. 


GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 


A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and 
recommended testing procedures. Cross-check the summation of required outlet volumes with 
required fan volumes. 


Prepare schematic diagrams of systems' "as-built" duct layouts. 


Determine the best locations in main and branch ducts for accurate duct-airflow measurements. 


Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air 
dampers through the supply-fan discharge and mixing dampers. 


Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 


Verify that motor starters are equipped with properly sized thermal protection. 


Check dampers for proper position to achieve desired airflow path. 


Check for airflow blockages. 


Check condensate drains for proper connections and functioning. 


Check for proper sealing of air-handling-unit components. 


Verify that air duct system is sealed as specified in Section 233113 "Metal Ducts." 


PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS 


Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by 
fan manufacturer. 


1. Measure total airflow. 


a. Set outside-air, return-air, and relief-air dampers for proper position that simulates 
minimum outdoor-air conditions. 


b. Where duct conditions allow, measure airflow by Pitot-tube traverse. If necessary, 
perform multiple Pitot-tube traverses to obtain total airflow. 


c. Where duct conditions are not suitable for Pitot-tube traverse measurements, a coil 
traverse may be acceptable. 


d. If a reliable Pitot-tube traverse or coil traverse is not possible, measure airflow at 
terminals and calculate the total airflow. 
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2. Measure fan static pressures as follows: 


a. Measure static pressure directly at the fan outlet or through the flexible connection. 
b. Measure static pressure directly at the fan inlet or through the flexible connection. 
c. Measure static pressure across each component that makes up the air-handling 


system. 
d. Report artificial loading of filters at the time static pressures are measured. 


3. Review Record Documents to determine variations in design static pressures versus 
actual static pressures. Calculate actual system-effect factors. Recommend adjustments to 
accommodate actual conditions. 


4. Do not make fan-speed adjustments that result in motor overload. Consult equipment 
manufacturers about fan-speed safety factors. Modulate dampers and measure fan-motor 
amperage to ensure that no overload occurs. Measure amperage in full-cooling, full­ 
heating, economizer, and any other operating mode to determine the maximum required 
brake horsepower. 


B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated 
airflows. 


1. Measure airflow of submain and branch ducts. 
2. Adjust submain and branch duct volume dampers for specified airflow. 
3. Re-measure each submain and branch duct after all have been adjusted. 


C. Adjust air inlets and outlets for each space to indicated airflows. 


1. Set airflow patterns of adjustable outlets for proper distribution without drafts. 
2. Measure inlets and outlets airflow. 
3. Adjust each inlet and outlet for specified airflow. 
4. Re-measure each inlet and outlet after they have been adjusted. 


3.6 TOLERANCES 


A. Set HV AC system's airflow rates and water flow rates within the following tolerances: 


1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus or minus 10 percent. 
2. Air Outlets and Inlets: Plus or minus 10 percent. 


B. Maintaining pressure relationships as designed shall have priority over the tolerances specified 
above. 


3.7 FINAL REPORT 


A. General: Prepare a certified written report; tabulate and divide the report into separate sections 
for tested systems and balanced systems. 


1 . Include a certification sheet at the front of the report's binder, signed and sealed by the 
certified testing and balancing engineer. 
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2. Include a list of instruments used for procedures, along with proof of calibration. 
3. Certify validity and accuracy of field data. 


B. Final Report Contents: In addition to certified field-report data, include the following: 


1 . Pump curves. 
2. Fan curves. 
3. Manufacturers' test data. 
4. Field test reports prepared by system and equipment installers. 
5. Other information relative to equipment performance; do not include Shop Drawings and 


Product Data. 


C. General Report Data: In addition to form titles and entries, include the following data: 


1. Title page. 
2 . Name and address of the TAB specialist. 
3. Proj ect name. 
4. Project location. 
5. Architect's name and address. 
6. Engineer's name and address. 
7. Contractor's name and address. 
8. Report date. 
9. Signature of TAB supervisor who certifies the report. 
10. Table of Contents with the total number of pages defined for each section of the report. 


Number each page in the report. 
11. Summary of contents including the following: 


a. Indicated versus final performance. 
b. Notable characteristics of systems. 
c. Description of system operation sequence if it vanes from the Contract 


Documents. 


12. Nomenclature sheets for each item of equipment. 
13. Data for terminal units, including manufacturer's name, type, size, and fittings. 
14. Notes to explain why certain final data in the body of reports vary from indicated values. 
15. Test conditions for fans and pump performance forms including the following: 


a. Settings for outdoor-, return-, and exhaust-air dampers. 
b. Conditions of filters. 
c. Cooling coil, wet- and dry-bulb conditions. 
d. Face and bypass damper settings at coils. 
e. Fan drive settings including settings and percentage of maximum pitch diameter. 
f. Inlet vane settings for variable-air-volume systems. 
g. Settings for supply-air, static-pressure controller. 
h. Other system operating conditions that affect performance. 


D. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present 
each system with single-line diagram and include the following: 


1. Quantities of outdoor, supply, return, and exhaust airflows. 
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2. Duct, outlet, and inlet sizes. 
3. Pipe and valve sizes and locations. 
4. Terminal units. 
5. Balancing stations. 
6. Position of balancing devices. 


E. Apparatus-Coil Test Reports: 


1. Coil Data: 


a. System identification. 
b. Location. 
c. Coil type. 
d. Number of rows. 
e. Fin spacing in fins per inch (mm) o.c. 
f. Make and model number. 
g. Face area in sq. ft. (sq. m). 
h. Tube size in NPS (DN). 
1. Tube and fin materials. 
J. Circuiting arrangement. 


2. Test Data (Indicated and Actual Values): 


a. Airflow rate in cfm (Lis). 
b. Average face velocity in fpm (m/s). 
c. Air pressure drop in inches wg (Pa). 
d. Outdoor-air, wet- and dry-bulb temperatures in deg F (deg C). 
e. Return-air, wet- and dry-bulb temperatures in deg F (deg C). 
f. Entering-air, wet- and dry-bulb temperatures in deg F (deg C). 
g. Leaving-air, wet- and dry-bulb temperatures in deg F (deg C). 


F. Fan Test Reports: For supply, return, and exhaust fans, include the following: 


1. Fan Data: 


a. System identification. 
b. Location. 
c. Make and type. 
d. Model number and size. 
e. Manufacturer's serial number. 
f. Arrangement and class. 
g. Sheave make, size in inches (mm), and bore. 
h. Center-to-center dimensions of sheave and amount of adjustments in inches (mm). 


2. Motor Data: 


a. Motor make, and frame type and size. 
b. Horsepower and rpm. 
c. Volts, phase, and hertz. 
d. Full-load amperage and service factor. 
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e. Sheave make, size in inches (mm), and bore. 
f. Center-to-center dimensions of sheave, and amount of adjustments in inches (mrn). 
g. Number, make, and size of belts. 


3. Test Data (Indicated and Actual Values): 


a. Total airflow rate in cfm (LIs). 
b. Total system static pressure in inches wg (Pa). 
c. Fan rpm. 
d. Discharge static pressure in inches wg (Pa). 
e. Suction static pressure in inches wg (Pa), 


G. Round, Flat-Oval, and Rectangular Duct Traverse Reports: Include a diagram with a grid 
representing the duct cross-section and record the following: 


1. Report Data: 


a. System and air-handling-unit number. 
b. Location and zone. 
c. Traverse air temperature in deg F (deg C). 
d. Duct static pressure in inches wg (Pa). 
e. Duct size in inches (111m). 
f. Duct area in sq. ft. (sq. m). 
g. Indicated airflow rate in cfm (LIs). 
h. Indicated velocity in fpm (111/s). 
1. Actual airflow rate in cfm (LIs). 
J. Actual average velocity in fpm (m/s). 
k. Barometric pressure in psig (Pa), 


END OF SECTION 230593 
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SECTION 230923 - DIRECT DIGITAL CONTROL (DDC) SYSTEM FOR HV AC 


1.1 SYSTEM DESCRIPTION 


A. System Description: Microprocessor-based monitoring and control including analog/digital 
conversion and program logic. 


B. DDC System: Web based. 


C. Delegated Design: Engage a qualified professional to design DDC system. 


D. DDC System Speed: 


1. Response Time of Connected I/O: 


a. Al Point Values: Five seconds. 
b. BI Point Values: Five seconds. 
c. AO Points: Two second(s). 
d. BO Point Values: Two second(s). 


2. Display of Connected I/O: 


a. Analog Point COV: Five seconds. 
b. Binary Point COV: Five seconds. 
c. Alarms of Analog and Digital Points: 15 seconds. 
d. Graphic Display Refresh: Four seconds. 
e. Point Change of Values and Alarms Displayed from Workstation to Workstation: 


Graphic refresh rate indicated. 


E. Network Bandwidth: 30 percent available spare bandwidth. 


F. DDC System Data Storage: Server(s): 12 consecutive months of historical data for all I/O 
points connected to system. 


G. Input Point Displayed Accuracy: 


l. Flow: 


a. Air: Within 2 percent of design flow rate. 


2. Moisture (Relative Humidity): 


a. Air: Within 2 percent RH. 
b. Space: Within 2 percent RH. 
c. Outdoor: Within 2 percent RJI. 


3. Temperature, Dew Point: 
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a. Air: Within I deg F (0.5 deg C). 
b. Space: Within I deg F (0.5 deg C). 
c. Outdoor: Within 2 deg F (1 deg C). 


4. Temperature, Dry Bulb: 


a. Air: Within 0.5 deg F (0.2 deg C). 
b. Space: Within 0.5 deg F (0.2 deg C). 
c. Outdoor: Within 1 deg F (0.5 deg C). 


5. Temperature, Wet Bulb: 


a. Air: Within 0.5 deg F (0.2 deg C). 
b. Space: Within 0.5 deg F (0.2 deg C). 
c. Outdoor: Within 1 deg F (0.5 deg C). 


H. Precision ofI/O Reported Values: 


1. Current: 


a. Milliamperes: Nearest 1I100th of a milliampere. 
b. Amperes: Nearest 1I10th of an ampere up to 100 A; nearest ampere for 100 A and 


more. 


2. Flow: 


a. Air: Nearest III Oth of a cfm through 100 cfm; nearest cfm between 100 and 
1000 cfm; nearest 10 cfm between 1000 and 10,000 cfm; nearest 100 cfm above 
10,000 cfm. 


3. Moisture (Relative Humidity): 


a. Relative Humidity (Percentage): Nearest I percent. 


4. Temperature: 


a. Air, Ducts and Equipment: Nearest 1I10tb of a degree. 
b. Outdoor: Nearest degree. 
c. Space: Nearest III Oth of a degree. 


5. Voltage: Nearest 1110 volt up to 100 V; nearest volt above 100 V. 


1. Control Stability: 


1. Temperature, Dry Bulb: 


a. Air: Within 1 deg F (0.5 deg C). 
b. Space: Within 1 deg F (0.5 deg C). 


2. Temperature, Wet Bulb: 
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a. Air: Within 1 deg F (0.5 deg C). 
b. Space: Within 1 deg F (0.5 deg C). 


J. DDC System Reliability: DDC controllers, gateways, and routers: 40,000 hours. 


K. Electric Power Quality: 


1. Power-Line Surges: 


a. ProtectDDC system products connected to ac power circuits from power-line 
surges. 


b. No fuses for surge protection. 
c. Two waveforms: 


1) 10-by-1000-mic.sec. waveform with a peak voltage of 1500 V and a peak 
current of 60 A. 


2) 8-by-20-mic.sec. waveform with a peak voltage of 1000 V and a peak 
current of 500 A. 


2. Power Conditioning: DDC system products. 
3. Ground Fault: Protect products. 


L. Backup power source. 


M. DDC System Products Powered by UPS: 


1. Desktop operator workstations. 
2. Printers. 
3. Servers. 
4. Gateways. 
5. DDC controllers, except application-specific controllers. 


N. Continuity of operation after electric power interruption for applications with systems and 
equipment connected to backup power systems. 


1.2 SYSTEM COMPONENTS 


A. Panel-Mounted, Manual Override Switches: 


1. Manual override of control dampers. 
2. Manual override of control valves. 


1.3 SYSTEM ARCHITECTURE 


A. System architecture shall consist of no more than two levels of LANs. 
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1.4 DOC SYSTEM OPERATOR INTERFACES 


A. Operator Means of System Access: 


1. Desktop workstation with hardwired connection. 
2. Remote connection using outside of system personal computer through Web access. 


B. Operator transparent access to system, regardless of operator means used. 


C. Hardwired Network Ports: 


1. Each mechanical equipment room. 


D. Desktop Workstations: 


1. Connect to Level one LAN through a communications port directly on LAN or through a 
communications port on a DOC controller. 


2. DOC Controllers: No modems. 


E. Critical Alarm Reporting: 


1. Operator-selected critical alarms sent by DOC system. 
2. Send alarm notification to multiple recipients. 
3. Notify recipients by any or all means, including e-mail, text message, and prerecorded 


phone message to mobile and landline phone numbers. 


F. Simultaneous Operator Use: Five simultaneous operators. 


1.5 NETWORKS 


A. Acceptable Networks for Connecting Operator Workstations and Network Controllers: 


l. IP. 
2. IEEE 8802-3, Ethemet. 


B. Acceptable Networks for Connecting Programmable Application Controllers: 


l. lP. 
2. IEEE 8802-3, Ethemet. 


C. Acceptable Networks for Connecting Application-Specific Controllers: 


1. lP. 
2. IEEE 8802-3, Ethemet. 


1.6 NETWORK COMMUNICATION PROTCOL 


A. Industry Standard Protocols: 
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1. ASHRAE 135. 


1.7 DESKTOP OPERATOR WORKSTATIONS 


A. Personal computer. 


B. Keyboard. 


C. Pointing device. 


D. Flat panel display monitor. 


E. I/O cabling. 


1.8 PRINTERS 


A. Color laser printer. 


1.9 SYSTEM SOFTWARE 


A. System Software Minimum Requirements: 


1. Real-time multitasking and multiuser 64-bit operating system. 
2. Capable of operating DOS and Microsoft Windows applications. 
3. Database management software. 
4. Network communications software manages and controls multiple network 


communications. 
5. Operator interface software includes day-to-day operator transaction processing, alann 


and report handling, operator privilege level and data segregation control, custom 
programming, and online data modification capability. 


6. Scheduling software shall schedule centrally based time and event, temporary, and 
exception day programs. 


B. Operator Interface Software: 


1. English language. 
2. Minimize use of a typewriter-style keyboard. 
3. Manual operator sign-off. 
4. Programmable automatic sign-off period. 
5. Recorded and printed operator sign-on and sign-off activity. 
6. Security access. 
7. Data segregation. 
8. Operators Commands: 


a. Start or stop selected equipment. 
b. Adjust set points. 
c. Add, modify, and delete time programming. 
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d. Enable and disable process execution. 
e. Lock and unlock alarm reporting for each point. 
f. Enable and disable totalization for each point. 
g. Enable and disable trending for each point. 
h. Override control loop set points. 
1. Enter temporary override schedules. 
J. Define holiday schedules. 
k. Change time and date. 
1. Enter and modify analog alarm limits. 
m. Enter and modify analog warning limits. 
n. View limits. 
o. Enable and disable demand limiting. 
p. Enable and disable duty cycle. 
q. Display logic programming for each control sequence. 


9. Reporting: 


a. General listing of points. 
b. List points currently in alarm. 
c. List of off-line points. 
d. List points currently in override status. 
e. List of disabled points. 
f. List points currently locked out. 
g. List of items defmed in a "Follow-Up" file. 
h. List weekly schedules. 
1. List holiday programming. 
J. List of limits and deadbands. 


10. Summaries: For specific points, for a logical point group, for an operator selected 
group(s), or for entire system without restriction due to hardware configuration. 


C. Graphic interface software. 


D. Project-specific graphics. 


E. Customizing software. 


F. Alarm handling software. 


G. Reports and logs. 


H. Standard Reports: 


1. All VO: With current status and values. 
2. Alarm: All current alarms, except those in alarm lockout. 
3. Disabled VO: All I/O points that are disabled. 
4. Alarm Lockout VO: All VO points in alarm lockout, whether manual or automatic. 
5. Alarm Lockout VO in Alarm: All VO in alarm lockout that are currently in alarm. 
6. Logs: 
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a. Alarm history. 
b. System messages. 
c. System events. 
d. Trends. 


1. Custom reports. 


J. Tenant override reports. 


K. HV AC equipment reports, 


L. Project-specific utility reports. 


M. Weather reports. 


N. Standard trends. 


O. Custom trends. 


P. Programing software shall be as follows: 


1. Graphic based. 


Q. Database management software. 


1.10 OFFICE APPLICATION SOFTWARE 


A. Multiple separate applications using a common platform for all applications and including the 
following: 


1. Database. 
2. E-mail. 
3. Presentation. 
4. Publisher. 
5. Spreadsheet. 
6. Word processing. 


1.11 MAINTENANCE MANAGEMENT SOFTWARE 


A. Schedule preventive maintenance and generate work orders for mechanical and electrical 
equipment and systems. 


B. Inventory tracking database. 


C. Dedicated printer. 
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l.l2 ASHRAE 135 (BACnet) GATEWAYS 


A. Gateway Minimum Requirements: 


1. Read and view all readable object properties on non-BACnet network to BACnet network 
and vice versa where applicable. 


2. Write to all writeable object properties on non-BACnet network from BACnet network 
and vice versa where applicable. 


3. Include single-pass (only one protocol to BACnet without intermediary protocols) 
translation from non-BACnet protocol to BACnet and vice versa. 


4. Includes data sharing read property, data sharing write property, device management 
dynamic device binding, and device management communication control. 


5. Hardware, software, software licenses, and configuration tools for operator-to-gateway 
communications. 


6. Backup programming and parameters on CD media and the ability to modify, download, 
backup, and restore gateway configuration. 


1.13 ASHRAE 135 (BACnet) PROTOCOL ANALYZER 


A. Analyzer minimum capabilities: 


1. Capture and store to a file data traffic on all network levels. 
2. Measure bandwidth usage. 
3. Filtering options with ability to ignore select traffic. 


1.14 WIRELESS ROUTERS FOR OPERATOR INTERFACE 


A. Single-band wireless routers. 


B. Dual-band wireless routers. 


1.15 NETWORK CONTROLLERS 


A. Communication: Communicate with other devices on DDC system Level one network. 


B. Operator Interface: Equipped with a service communications port for connection to a portable 
operator's workstation or PDA. 


C. Local keypad and display. 


1.16 PROGRAMMABLE APPLICATION CONTROLLERS 


A. Communication: Communicate with other devices on network. 


B. Operator Interface: Equipped with a service communications port for connection to a portable 
operator's workstation or PDA. 
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C. Local keypad and display. 


1.17 APPLICATION-SPECIFIC CONTROLLERS 


A. Microprocessor-based controllers. 


B. Operator interface with a service communications port for connection to a portable operator's 
workstation. 


1.18 CONTROLLER SOFTWARE 


A. General Controller Software Requirements: I/O points shall be identified by up to 30-character 
point name and up to l o-character point descriptor. Same names shall be used at operator 
workstations. 


B. Security: Individual security passwords and user names. 


C. Scheduling: 


1. Weekly Schedule: Include separate schedules for each day of week. 
2. Exception Schedules: Operator able to designate any day of the year as an exception 


schedule. 
3. Holiday Schedules: Operator able to define up to 99 special or holiday schedules. 


D. System Coordination: Operator able to group equipment based on function and location. 


E. Binary Alarms: Alarm based on operator-specified state. 


F. Analog Alal111S: Both high and low alarm limits and able to be automatically and manually 
disabled. 


G. Alarm Reporting: Able to determine action to be taken in event of an alarm, routed to 
appropriate operator workstations based on time and other conditions, and able to start 
programs, print, be logged in event log, generate custom messages, and display graphics. 


H. Remote Communication: Able to dial out in the event of an alarm. 


I. Electric power demand limiting. 


J. Maintenance Management: Monitor equipment status and generate maintenance messages 
based on operator-designated run-time, starts, and calendar date limits. 


K. Sequencing: Application software to properly sequence chillers, boilers, and other applicable 
HV AC equipment. 


L. Control Loops 


1. Support Control Loops: 
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a. Two-position (on/off, open/close, slow/fast) control. 
b. Proportional control. 
c. Proportional plus integral (PI) control. 
d. Proportional plus integral plus derivative (PID) control. 
e. Adaptive (automatic tuning). 


M. Staggered-start applications. 


N. Energy calculations. 


O. Anti-short cycling. 


P. On and off control with differential. 


Q. Run-time totalization. 


1.19 RELAYS 


A. General-purpose relays. 


B. Multifunction time-delay relays. 


C. Latching relays. 


D. Current sensing relay. 


E. Combination on-off status sensor and on-off relay. 


1.20 ELECTRICAL POWER DEVICES 


A. Transformers. 


B. Power-line conditioner. 


C. Transient voltage suppression and high-frequency noise filter unit. 


D. DC power supply. 


1.21 UNINTERRUPTABLE POWER SUPPLY (UPS) UNITS 


A. 250 through 1000 VA. 


B. 1000 through 3000 VA. 


1.22 CONTROL WIRE AND CABLE 


A. Wire: Single conductor control wiring above 24 V. 
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B. Single Twisted Shielded Instrumentation Cable above 24 V. 


C. Single Twisted Shielded Instrumentation Cable 24 V and Less. 


D. LAN and Communication Cable: Comply with DDC system manufacturer requirements for 
network being installed. 


1.23 RACEWAYS FOR CONTROL WIRING, CABLING, AND TUBING 


A. Metal Conduits, Tubing, and Fittings: 


1. EMT. 


B. Surface Metal Raceways: Galvanized steel with snap-on covers. 


1.24 FIBER-OPTIC CABLE, CONNECTORS, AND RACEWAY 


A. Fiber: Multimode graded index. 


B. Connection: Fiber-optic connectors. 


C. Cable suitable for use with 100Base-FX or 100Base-SX standard (as applicable). 


D. Connectors. 


E. Splice organizer cabinet. 


F. Raceways: Nonmetallic, flexible raceway system manufactured specifically for routing fiber­ 
optic cables. 


G. Cable Identification: Numeric designation, source, destination, and cable type. 


1.25 IDENTIFICA nON 


A. Control Equipment, Instruments, and Control Devices: Engraved tags. 


B. Raceway and Boxes: Painted labels on cover plates. 


C. Equipment Warning Labels: Acrylic label with pressure-sensitive adhesive back and peel-off 
protective jacket. 


END OF SECnON 230923 
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SECTION 260519 - LOW-VOLTAGE ELECTRlCAL POWER CONDUCTORS AND CABLES 


1.1 


A. 


B. 


C. 


D. 


E. 


1.2 


A. 


B. 


CONDUCTORS AND CABLES 


Conductors: copper. 


Conductor Insulation: Type THHN/THWN-2. 


Multiconductor Cable: Metal-clad cable, Type MC with ground wire. 


VFC Cable: Type TC-ER. 


PV cable. 


CONDUCTOR MATERlAL APPLICATIONS 


Feeders: Copper. Solid for No.1 0 A WG and smaller; stranded for No.8 A WG and larger. 


Branch Circuits: Copper. Solid for No.1 0 A WG and smaller; stranded for No.8 A WG and 
larger. 


1.3 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 
WIRING METHODS 


A. Service Entrance: Type THHN/THWN-2, single conductors in raceway. 


B. Exposed Feeders: Type THHN/THWN-2, single conductors in raceway. 


C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN/THWN-2, 
single conductors in raceway. 


D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground: 
Type THHN/THWN-2, single conductors in raceway. 


E. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single 
conductors in raceway. 


F. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground: 
Type THHN/THWN-2, single conductors in raceway. 


1.4 FIELD QUALITY CONTROL 


A. Testing Agency: Contractor engaged. 


B. Infrared Scanning: For each splice in cables and conductors No.3 A WG and larger. 
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SECTION 260573 - OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY 


1.1 SUMMARY 


A. Computer-based, overcurrent protective device coordination studies. Series-rated devices will 
be used. 


1 .2 SOFTW ARE CAPABILITY 


A. Comply with IEEE 242 and IEEE 399. 


B. Computer software program for plotting and diagranuning time-current-characteristic curves 
and for reporting settings and ratings of all overcurrent protective devices. 


C. Optional Computer Program Features: 


1. Arcing faults. 
2. Simultaneous faults. 
3. Explicit negative sequence. 
4. Mutual coupling in zero sequence. 


1.3 EXECUTION 


A. Begin analysis at the service, extending down to the system overcurrent protective devices as 
follows: 


1. To normal system low-voltage load buses where fault current is 10 kA or less. 
2. Exclude equipment rated 240-V ac or less when supplied by a single transformer rated 


less than 125 kV A. 


B. Study electrical distribution system from normal and alternate power sources. 


C. Coordination study includes the following: 


1. Transformer primary overcurrent protective devices. 
2. Conductor protection. 
3. Generator protection. 
4. Protective device evaluation. 


D. Load-flow and voltage-drop study. 


E. Motor-starting study. 


F. Field Adjusting: Adjust relay and protective device settings to the settings provided by the 
coordination study. 
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SECTION 262200 - LOW-VOLTAGE TRANSFORMERS 


1.1 PRODUCTS 


A. General Transformer Requirements: 
I 


1. Coils: Copper, continuous windings without splices except for taps. 


B. Distribution Transformers: 


1. Core: One leg per phase. 
2. Coils: Copper, continuous windings without splices except for taps. 
3. Enclosure: 


a. Ventilated. 
b. Type 2. 


4. Taps for Transformers Smaller than 3 kV A: One 5 percent tap above normal full 
capacity. 


5. Taps for Transformers 7.5 to 24 kV A: Two 5 percent taps below rated voltage. 
6. Taps for Transformers 25 kV A and Larger: Two 2.5 percent taps above and four 2.5 


percent taps below normal full capacity. 
7. Insulation Class: 220 deg C, with maximum 150 deg C rise above 40 deg C. 
8. Features: 


a. K-factor rating. 
b. Electrostatic shielding. 
c. Neutral: Rated 200 percent of full load current for K-factor rated transformers, 
d. Wall brackets. 
e. Fungus proofing. 
f. Low sound level. 


C. Buck-Boost Transformers: Self-cooled, two-winding dry type. 


1. Coils: Copper, continuous windings without splices except for taps. 
2. Enclosure: Ventilated, NEMA 250, Type 2. 


1.2 SOURCE QUALITY CONTROL 


A. Transformers: Factory tested and inspected. 


1.3 FIELD QUALITY CONTROL 


A. Testing: By Contractor-engaged agency. 
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SECTION 262300 - LOW-VOLTAGE SWITCHGEAR 


1.1 SUMMARY 


A. Metal-enclosed, low-voltage, power circuit-breaker switchgear rated 1000 V and less for use in 
ac systems. 


1 .2 PRODUCTS 


A. Ratings: 


1. Nominal System Voltage: 480/277 V, 4 wire, 60 Hz. 
2. Main-Bus Continuous: 3000 A. 


B. Fabrication: Factory assembled and tested and complying with IEEE C3 7 .20.1. 


C. Indoor Enclosure: Steel. 


D. Outdoor Enclosure: Galvanized steel. 


1. Space heater. 
2. Louvers for air circulation. 
3. Hinged front door, interior light, and duplex receptacle. 
4. Weatherproof internal aisle construction, with aisle access doors, space heaters, lights, 


and duplex receptacles. 


E. Section barriers between main and tie circuit-breaker compartments. 


F. Bus isolation barriers. 


G. Circuit-breaker compartments. 


H. Removable, hinged, rear cover panels. 


I. Auxiliary Compartments: 


1. Utility metering compartment. 
2. Bus transition sections. 
3. Incoming-line pull sections. 
4. Hinged front panels. 
5. Pull box on top of switchgear. 


J. Bus bars connect between vertical sections and between compartments. 


1. Neutral Bus: 100 percent of phase-bus ampacity. 
2. Phase and Neutral Bus: Copper. 
3. Copper ground bus. 
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4. Bus-bar insulation. 


1.3 COMPONENTS 


A. Instrument Transformers: 


1. Potential transformers. 
2. Current transformers. 


B. Instruments: Multifunction digital-metering monitor. 


C. Relays. 


D. Surge arresters. 


E. Control Power Supply: Dry-type transformer, 120 V. 


F. Circuit Breakers: 


1. Operating Mechanism: Mechanically and electrically trip-free, stored-energy type. 


a. N01TI1al closing speed. 
b. Slow closing speed. 
c. Stored-Energy Mechanism: Manually charged. 
d. Operation counter. 


2. Solid-state trip devices. 
3. Auxiliary contacts. 
4. Padlocking provisions. 
5. Operating handle. 
6. Electric close button. 
7. Mechanical interlocking. 
8. Key interlocks. 
9. Undervoltage Trip Devices: Adjustable. 
10. Shunt-trip devices. 
11. Fused circuit breakers. 
12. Indicating lights. 


G. Circuit-Breaker Removal Apparatus: Overhead device, track mounted. 


H. Spare-fuse cabinet. 


I. Identification: Mimic bus and system power riser diagrams. 


1.4 FIELD QUALITY CONTROL 


A. Testing: By Contractor-engaged agency. 
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SECTION 262416 - PANELBOARDS 


1.1 QUALITY ASSURANCE 


A. Manufacturer Qualifications: ISO 9001 or 9002 certified. 


1.2 WARRANTY 


A. Panelboards: 18 months. 


B. SPD: Five years. 


1.3 PRODUCTS 


A. General Requirements for Panelboards: 


1. Constructed to withstand seismic forces. 
2. Enclosures: Flush and Surface mounted. 


a. Front: Secured with concealed trim clamps. 
b. Optional Enclosure Features: Skirt for surface-mounted panelboards. 
c. Directory card. 


3. Incoming Mains: Convertible between top and bottom. 
4. Phase, Neutral, and Ground Buses: Copper. 


a. Optional Buses: full-sized neutral. 


5. Conductor Connectors: 


a. Material: Hard-drawn copper. 
b. Main and Neutral Lugs: Compression type. 
c. Ground Lugs and Bus-Configured Terminators: Compression type. 
d. Feed-Through Lugs: Compression type. 
e. Gutter Tap Lugs: Compression type. 
f. Extra-Capacity Neutral Lugs: Rated 200 percent of phase lugs. 


6. Percentage of Future Space Capacity: 30 percent. 
7. Service equipment label for panelboards incorporating one or more main service 


disconnecting and overcurrent protective devices. 


B. Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit 
current available at terminals. 


1. Mains: Circuit breaker. 
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2. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and 
Smaller: Bolt-on circuit breakers. 


3. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger than 
125 A: Bolt-on circuit breakers. 


4. Branch Overcurrent Protective Devices: Fused switches. 
5. Contactors in Main Bus: Control-power transformer 120-V control-power source. 
6. Contactors in Main Bus: Electrically held, general-purpose controller, with same short­ 


circuit interrupting rating as panel board. 


a. Control-power transformer for intemal control-power sow-ceo 
b. 120-V branch circuit external control-power sow-ceo 


C. Lighting and Appliance Branch-Circuit Panelboards: 


1. Mains: Circuit breaker or lugs only. 
2. Branch Overcurrent Protective Devices: Bolt-on circuit-breaker type. 


3. Doors: Concealed hinge. 


D. Disconnecting and Overcurrent Protective Devices: 


1. MCCB: Interrupting capacity. 


a. Circuit Breakers: Thermal-magnetic types. 
b. MCCB Features and Accessories: 


1) Lugs: Compression style. 
2) Appropriate for Application: Type SWD for switching fluorescent lighting 


loads; Type HID for feeding fluorescent and HID lighting circuits. 
3) Ground-Fault Protection: Integrally mounted relay and trip unit. 
4) Shunt Trip: 120-V trip coil. 
5) Shunt Trip: 120- V trip coil energized from separate circuit, set to trip at 75 


percent of rated voltage. 
6) Undervoltage Trip: With field-adjustable 0.1- to 0.6-second time delay. 
7) Rating Plugs: Three-pole breakers with ratings greater than 150 A. 
8) Auxiliary Contacts: Two SPDT switches. 
9) Key interlock kit. 
10) Zone-selective interlocking. 
11) Multipole units enclosed in a single housing with a single handle or factory 


assembled to operate as a single unit. 
12) Handle padlocking devices. 


2. Type-HD fused switch. 


E. Identification: 


1. Panelboard labels. 
2. Breaker labels. 
3. Circuit Directory: Computer generated, transparent card holder. 
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F. Accessories: 


1 . Accessory set including tools. 
2. Portable test set. 


1.4 FIELD QUALITY CONTROL 


A. Testing: By Contractor-engaged agency. 


END OF SECTION 262416 
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SECTION 28 3111 - DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


A. Architectural and mechanical drawings and general provisions of the Contract, including General and 
Supplementary Conditions, apply to this Section. 


1.2 SUMMARY 


1.3 


A. 


B. 


C. 


D. 


1.4 


A. 


A. Section Includes: 
1. Fire-alarm control unit. 
2. Manual fire-alarm boxes. 
3. System smoke detectors. 
4. Heat detectors. 
5. Notification appliances. 
6. Device guards. 
7. Remote annunciator. 
8. Fire alam1 wire and cable. 
9. Addressable interface device. 
10. Monitor and relay modules for interface with other building systems. 
11. Digital alarm communicator transmitter. 
12. Network communications. 
13. Door hold open devices 


DEFINITIONS 


EMT: Electrical Metallic Tubing. 


F ACP: Fire Alarm Control Panel. 


HLI: High Level Interface. 


NICET: National Institute for Certification in Engineering Technologies. 


SCOPE OF WORK 


The scope of work shall include the complete replacement of the existing fire alann system at the 
Aldredge Health Center. The project shall be phased to allow the existing system to remain operational 
until the new system has been completely installed, tested, and accepted. Demolition of existing devices 
shall be included. No fire alarm devices shall be abandoned in place. Conduit and wiring shall be 
demolished to the maximum extent practical. Where removal of conduit is not practical, it may be 
abandoned in place inside walls or ceilings where the removal would cause unnecessary damage to the 
building. 


B. The contractor shall be responsible for determining the location and number of existing devices to be 
demolished. 
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1.5 


C. The new fire alarm system will include a new addressable fire alarm control unit. Provide smoke 
detection at all fire alarm control equipment locations. 


D. Initiating devices shall include manual pull stations located within five feet of each exit door in 
accordance with the requirements of NFPA 72 as adopted by the state of Georgia. Each manual pull 
station shall be installed with a clear plastic tamper cover with an integral buzzer that will sound when 
the cover is lifted. 


E. Smoke detection shall be provided throughout the facility. In areas where smoke detection IS not 
appropriate due to environmental conditions, heat detection shall be substituted. 


F. Smoke detectors shall be installed for elevator recall in accordance with the requirements of NFP A 72 
and ASME AI7.1. 


G. Duct smoke detection shall be provided as required by the mechanical code and local requirements. 
Refer to mechanical plans. 


H. Audible and visible notification shall be accomplished using horns and strobe devices. 


1. Provide remote annunciators at the main entrance and at the loading dock entrance or at locations 
approved by the AHJ. 


J. Locations of doors on hold-opens to be identified by owner. Contractor to provide smoke detection to 
drop doors on either side of door. In addition, any general alarm condition shall interrupt power to door 
hold-open devices allowing the doors to close. 


ACTION SUBMITTALS 


A. Product Data: For each type of product, including furnished options and accessories. 
1. Include construction details, material descriptions, dimensions, profiles, and finishes. 
2. Include rated capacities, operating characteristics, and electrical characteristics. 


B. Shop Drawings: For fire-alarm system. 
1. Comply with recommendations and requirements 111 the "Documentation" section of the 


"Fundamentals" chapter in NFPA 72. 
2. Include demolition plans. 
3. Include plans, elevations, sections, details, and attachments to other work. 
4. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, 


method of field assembly, components, and locations. Indicate conductor sizes, indicate 
termination locations and requirements, and distinguish between factory and field wiring. 


5. Detail assembly and support requirements. 
6. Include voltage drop calculations for notification-appliance circuits. 
7. Include battery-size calculations. 
8. Include input/output matrix. 
9. Include statement from manufacturer that all equipment and components have been tested as a 


system and meet all requirements in this Specification and in NFP A 72. 
10. Include performance parameters and installation details for each detector. 
11. Verify that each duct detector is listed for complete range of air velocity, temperature, and 


humidity possible when air-handling system is operating. 
12. Include alarm signaling-service equipment rack or console layout, grounding schematic, amplifier 


power calculation, and single-line connection diagram. 
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1.6 


A. 


B. 


1.7 


A. 


1.8 


A. 


13. Include floor plans to indicate final outlet locations showing address of each addressable device. 


C. General Submittal Requirements: 
1. Shop Drawings shall be prepared by persons with the following qualifications: 


a. Trained and certified by manufacturer in fire-alarm system design. 
b. NICET -certified, fire-alarm technician; Level III minimum. 


INFORMATIONAL SUBMITTALS 


Qualification Data: For Installer. 


Field quality-control reports. 


SAMPLE WARRANTY 


For special warranty. 


CLOSEOUT SUBMITTALS 


Operation and Maintenance Data: For fire-alarm systems and components to include in emergency, 
operation, and maintenance manuals. 
1. In addition to items specified, include the following: 


a. Comply with the "Records" section of the "Inspection, Testing and Maintenance" chapter 
in NFPA 72. 


b. Provide "Fire Alarm and Emergency Communications System Record of Completion 
Documents" according to the "Completion Documents" Article in the "Documentation" 
section of the "Fundamentals" chapter in NFPA 72. 


c. Complete wiring diagrams showing connections between all devices and equipment. Each 
conductor shall be numbered at every junction point with indication of origination and 
termination points. 


d. Riser diagram. 
e. Device addresses. 
f. Record copy of site-specific software. 
g. Provide "Inspection and Testing Form" according to the "Inspection, Testing and 


Maintenance" chapter in NFP A 72, and include the following: 
1) Equipment tested. I 


2) Frequency of testing of installed components. 
3) Frequency of inspection of installed components. 
4) Requirements and recommendations related to results of maintenance. 
5) Manufacturer's user training manuals. 


h. Manufacturer's required maintenance related to system warranty requirements. 
1. Abbreviated operating instructions for mounting at fire-alarm control unit and each 


annunciator unit. 


1.9 MAINTENANCE MATERIAL SUBMITTALS 


A. Furnish extra materials that match products installed and that are packaged with protective covering for 
storage and identified with labels describing contents. 
1. Lamps for Remote Indicating Lamp Units: Quantity equal to 10 percent of amount installed, but 


no fewer than one unit. 
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2. Lamps for Strobe Units: Quantity equal to 10 percent of amount installed, but no fewer than one 
unit. 


3. Smoke Detectors: Quantity equal to 10 percent of amount of each type installed, but no fewer 
than one unit of each type. 


4. Detector Bases: Quantity equal to two percent of amount of each type installed, but no fewer than 
one unit of each type. 


5. Keys and Tools: One extra set for access to locked or tamperproofed components. 
6. Audible and Visual Notification Appliances: One of each type installed. 
7. Fuses: Two of each type installed in the system. Provide in a box or cabinet with compartments 


marked with fuse types and sizes. 


1.10 QUALITY ASSURANCE 


A. Installer Qualifications: Personnel shall be trained and certified by manufacturer for installation of units 
required for this Project. 


1.11 PROJECT CONDITIONS 


A. Perform a full test of the existing system pnor to starting work. Document any equipment or 
components not functioning as designed. 


B. Record of completed preliminary testing to be provided along with request to perform fire alarm system 
acceptance testing. 


C. Use of Devices during Construction: Protect devices during construction unless devices are placed in 
service to protect the facility during construction. 


1.12 WARRANTY 


A. Special Warranty: Manufacturer agrees to repair or replace fire-alarm system equipment and 
components that fail in materials or workmanship within specified warranty period. 
1. Warranty Extent: All equipment and components not covered in the Maintenance Service 


Agreement. 
2. Warranty Period: Five years from date of Substantial Completion. 


PART 2 - PRODUCTS 


2.1 


A. 


B. 


C. 


D. 


E. 


SYSTEM DESCRIPTION 


Source Limitations for Fire-Alarm System and Components: Provide system manufacturer's 
certification that all components provided have been tested as, and will operate as, a system. 


Noncoded, addressable system, with multiplexed signal transmission and audible/strobe evacuation. 


Automatic sensitivity control of certain smoke detectors. 


All components provided shall be listed for use with the selected system. 


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. 
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2.2 SYSTEMS OPERATIONAL DESCRIPTION 


2.3 


A. Fire-alarm signal initiation shall be by one or more of the following devices and systems: 
1. Manual stations. 
2. Heat detectors. 
3. Smoke detectors. 
4. Duct smoke detectors. 


B. Fire-alarm signal shall initiate the following actions: 
1. Continuously operate alarm notification appliances, including audible and visual evacuation 


notices. 
2. Identify alarm and specific initiating device at fire-alarm control unit, connected network control 


panels, and remote annunciators. 
3. Transmit an alarm signal to the remote alarm receiving station. 
4. Release fire and smoke doors held open by magnetic door holders. 
5. Switch heating, ventilating, and air-conditioning equipment controls to fire-alarm mode. 
6. Close smoke dampers in air ducts of designated air-conditioning duct systems. 
7. Recall elevators to primary or alternate recall floors. 
8. Activate emergency shutoffs for gas and fuel supplies. 
9. Record events in the system memory. 


C. Supervisory signal initiation shall be by one or more of the following devices and actions: 
1. Duct smoke detection device activation. 
2. User disabling of zones or individual devices. 
3. Loss of communication with any panel on the network. 


D. System trouble signal initiation shall be by one or more of the following devices and actions: 
1. Open circuits, shorts, and grounds in designated circuits. 
2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating devices. 
3. Loss of communication with any addressable sensor, input module, relay, control module, remote 


annunciator, printer interface, or Ethernet module. 
4. Loss of primary power at fire-alarm control unit. 
5. Ground or a single break in internal circuits of fire-alarm control unit. 
6. Abnormal ac voltage at fire-alarm control unit. 
7. Break in standby battery circuitry. 
8. Failure of battery charging. 
9. Abnormal position of any switch at fire-alarm control unit or annunciator. 


E. System Supervisory Signal Actions: 
1. Identify specific device initiating the event at fire-alarm control unit, connected network control 


panels, and remote annunciators. 
2. After a time delay of 200 seconds, transmit a trouble or supervisory signal to the remote alarm 


receiving station. 
3. Transmit system status to building management system. 


FIRE-ALARM CONTROL UNIT 


A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 
1. Edwards EST 3 Series. 
2. FCr E3 Series. 
3. Fenwal Protection Systems FenwalNET 6000 Series. 
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B. General Requirements for Fire-Alarm Control Unit: 
1. Field-programmable, microprocessor-based, modular, power-limited design with electronic 


modules, complying with UL 864. 
a. System software and programs shall be held in nonvolatile flash, electrically erasable, 


programmable, read-only memory, retaining the information through failure of primary 
and secondary power supplies. 


b. Include a real-time clock for time annotation of events on the event recorder and printer. 
c. Provide communication between the F ACP and remote circuit interface panels, 


annunciators, and displays. 
d. The F ACP shall be listed for connection to a central-station signaling system service. 
e. Provide nonvolatile memory for system database, logic, and operating system and event 


history. The system shall require no manual input to initialize in the event of a complete 
power down condition. The F ACP shall provide a minimum 500-event history log. 


2. Addressable Initiation Device Circuits: The F ACP shall indicate which communication zones 
have been silenced and shall provide selective silencing of alarm notification appliance by 
building communication zone or floor. 


3. Addressable Control Circuits for Operation of Notification Appliances and Mechanical 
Equipment: The F ACP shall be listed for releasing service. 


C. Alphanumeric Display and System Controls: Arranged for interface between human operator at fire­ 
alarm control unit and addressable system components including annunciation and supervision. Display 
alarm, supervisory, and component status messages and the programming and control menu. 
1. Annunciator and Display: Liquid-crystal type, two line(s) of 80 characters, minimum. 
2. Keypad: Arranged to permit entry and execution of programming, display, and control 


commands and to indicate control commands to be entered into the system for control of smoke­ 
detector sensitivity and other parameters. 


D. Initiating-Device, Notification-Appliance, and Signaling-Line Circuits: 
1. Pathway Class Designations: NFP A 72, Class A. 
2. Pathway Survivability: Levell. 
3. Install no more than 50 addressable devices on each signaling-line circuit. 
4. Serial Interfaces: 


a. One RS 485 port for remote annunciators, Ethernet module, or multi-interface module 
(printer port). 


b. One USB port for PC configuration. 
c. One RS 232 port for voice evacuation interface. 


E. Smoke-Alarm Verification: 
1. Initiate audible and visible indication of an "alarm-verification" signal at fire-alarm control unit. 
2. Activate an approved "alarm-verification" sequence at fire-alarm control unit and detector. 
3. Sound general alarm if the alarm is verified. 
4. Cancel fire-alarm control unit indication and system reset if the alarm is not verified. 


F. Notification-Appliance Circuit: 
1. Audible appliances shall sound in a three-pulse temporal pattern, as defined in NFP A 72. 
2. Visual alarm appliances shall flash in synchronization where multiple appliances are in the same 


field of view, as defined in NFPA 72. 


G. Elevator Recall: 
l. Elevator recall shall be initiated only by one of the following alarm-initiating devices: 


a. Elevator lobby detectors except the lobby detector on the designated floor. 
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b. Smoke detector in elevator machine room. 
c. Smoke detectors in elevator hoistway. 


2. Elevator controller shall be programmed to move the cars to the alternate recall floor if lobby 
detectors located on the designated recall floors are activated. 


H. Door Controls: Door hold-open devices that are controlled by smoke detectors at doors in smoke-barrier 
walls and stair doors shall be connected to fire-alarm system. 


1. Remote Smoke-Detector Sensitivity Adjustment: Controls shall select specific addressable smoke 
detectors for adjustment, display their current status and sensitivity settings, and change those settings. 
Allow controls to be used to program repetitive, time-scheduled, and automated changes in sensitivity of 
specific detector groups. Record sensitivity adjustments and sensitivity-adjustment schedule changes in 
system memory, and print out the final adjusted values on system printer. 


J. Transmission to Remote Alarm Receiving Station: Automatically transmit alarm, supervisory, and 
trouble signals to a remote alarm station. 


K. Audible Alarm Signaling Service: 
1. Simultaneous activation of all audible appliances in facility upon alarm signal. 
2. Status Annunciator: Indicate the status of various audible notification zones. 
3. Horns or tone generators shall automatically transfer to backup units, on primary equipment 


failure. 


L. Primary Power: 24-V dc obtained from 120-V ac service and a power-supply module. Initiating devices, 
notification appliances, signaling lines, trouble signals, supervisory and digital alarm communicator 
transmitters shall be powered by 24- V dc source. 
1. Alarm current draw of entire fire-alarm system shall not exceed 80 percent of the power-supply 


module rating. 


M. Secondary Power: 24-V de supply system with batteries, automatic battery charger, and automatic 
transfer switch. 
1. Batteries: Sealed, valve-regulated, recombinant lead acid. 


N. Instructions: Computer printout or typewritten instruction card mounted behind a plastic or glass cover 
in a stainless-steel or aluminum frame. Include interpretation and describe appropriate response for 
displays and signals. Briefly describe the functional operation of the system under normal, alarm, and 
trouble conditions. 


2.4 MANUAL FIRE-ALARM BOXES 


A. General Requirements for Manual Fire-Alarm Boxes: Comply with UL 38. Boxes shall be finished in 
red with molded, raised-letter operating instructions in contrasting color; shall show visible indication of 
operation; and shall be mounted on recessed outlet box. If indicated as surface mounted, provide 
manufacturer's surface back box. 
1. Double-action mechanism requiring two actions to initiate an alarm, pull-lever type; with integral 


or attached addressable module arranged to communicate manual-station status (normal, alarm, or 
trouble) to fire-alarm control unit. 


2. Station Reset: Key- or wrench-operated switch. 
3. Protective Tamper Shield: Factory-fabricated, clear plastic enclosure hinged at the top to pennit 


lifting for access to initiate an alarm. Integral buzzer will sound locally if clear plastic enclosure 
is opened to discourage tampering. 
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2.5 SYSTEM SMOKE DETECTORS 


2.6 


A. General Requirements for System Smoke Detectors: 
1. Comply with UL 268; operating at 24- V de, nominal. 
2. Detectors shall be two-wire type. 
3. Integral Addressable Module: Arranged to communicate detector status (normal, alarm, or 


trouble) to fire-alarm control unit. 
4. Base Mounting: Detector and associated electronic components shall be mounted in a twist-lock 


module that connects to a fixed base. Provide terminals in the fixed base for connection to 
building wiring. 


5. Self-Restoring: Detectors do not require resetting or readjustment after actuation to restore them 
to normal operation. 


6. Integral Visual-Indicating Light: LED type, indicating detector has operated and power-on status. 
7. Remote Control: Unless otherwise indicated, detectors shall be digital-addressable type, 


individually monitored at fire-alarm control unit for calibration, sensitivity, and alarm condition. 
a. Multiple levels of detection sensitivity for each sensor. 


B. Photoelectric Smoke Detectors: 
1. Detector address shall be accessible from fire-alarm control unit and shall be able to identify the 


detector's location within the system and its sensitivity setting. 
2. An operator at fire-alarm control unit, having the designated access level, shall be able to 


manually access the following for each detector: 
a. Primary status. 
b. Device type. 
c. Present average value. 
d. Present sensitivity selected. 
e. Sensor range (normal, dirty, etc.). 


C. Duct Smoke Detectors: Photoelectric type complying with UL 268A. 
1. Detector address shall be accessible from fire-alarm control unit and shall be able to identify the 


detector's location within the system and its sensitivity setting. 
2. An operator at fire-alarm control unit, having the designated access level, shall be able to 


manually access the following for each detector: 
a. Primary status. 
b. Device type. 
c. Present average value. 
d. Present sensitivity selected. 
e. Sensor range (normal, dirty, etc.). 


3. Weatherproof Duct Housing Enclosure: NEMA 250, Type 4X; NRTL listed for use with the 
supplied detector for smoke detection in HV AC system ducts. 


4. Each sensor shall have multiple levels of detection sensitivity. 
5. Sampling Tubes: Design and dimensions as recommended by manufacturer for specific duct size, 


air velocity, and installation conditions where applied. 


HEAT DETECTORS 


A. General Requirements for Heat Detectors: Comply with UL 521. 
1. Temperature sensors shall test for and communicate the sensitivity range of the device. 


B. Heat Detector, Combination Type: Actuated by either a fixed temperature of 135 deg F or a rate of rise 
that exceeds 15 deg F per minute unless otherwise indicated. 
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2.7 


2.8 


2.9 


1. Mounting: Twist-lock base interchangeable with smoke-detector bases. 
2. Integral Addressable Module: Arranged to communicate detector status (normal, alarm, or 


trouble) to fire-alarm control unit. 


C. Heat Detector, Fixed-Temperature Type: Actuated by temperature that exceeds a fixed temperature of 
190 deg F. 
1. Mounting: Twist-lock base interchangeable with smoke-detector bases. 
2. Integral Addressable Module: Arranged to communicate detector status (normal, alarm, or 


trouble) to fire-alarm control unit. 


NOTIFICATION APPLIANCES 


A. General Requirements for Notification Appliances: Connected to notification-appliance signal circuits, 
zoned as indicated, equipped for mounting as indicated, and with screw terminals for system 
connections. 
1. Combination Devices: Factory-integrated audible and visible devices in a single-mounting 


assembly, equipped for mounting as indicated, and with screw terminals for system connections. 


B. Visible Notification Appliances: Xenon strobe lights complying with UL 1971, with clear or nominal 
white polycarbonate lens mounted on an aluminum faceplate. The word "FIRE" is engraved in 
minimum 1-inch-high letters on the lens. 
1. Rated Light Output: 


a. 15/30/75/110 cd, selectable in the field. 
2. Mounting: Wall mounted unless otherwise indicated. 
3. For units with guards to prevent physical damage, light output ratings shall be determined with 


guards in place. 
4. Flashing shall be in a temporal pattem, synchronized with other units. 
5. Strobe Leads: Factory connected to screw terminals. 
6. Mounting Faceplate: Factory finished, red. 


REMOTE ANNUNCIATOR 


A. Description: Annunciator functions shall match those of fire-alarm control unit for alaJ111, supervisory, 
and trouble indications. Manual switching functions shall match those of fire-alarm control unit, 
including acknowledging, silencing, resetting, and testing. 
1. Mounting: Flush cabinet, NEMA 250, Type 1. 


B. Display Type and Functional Performance: Alphanumeric display and LED indicating lights shall match 
those of fire-alarm control unit. Provide controls to acknowledge, silence, reset, and test functions for 
alarm, supervisory, and trouble signals. 


ADDRESSABLE INTERFACE DEVICE 


A. General: 
1. Include address-setting means on the module. 
2. Store an intemal identifying code for control panel use to identify the module type. 
3. Listed for controlling HV AC fan motor controllers. 


B. Monitor Module: Microelectronic module providing a system address for alarm-initiating devices for 
wired applications with normally open contacts. 
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2.10 


2.11 


C. Integral Relay: Capable of providing a direct signal to elevator controller to initiate elevator recall and 
to circuit-breaker shunt trip for power shutdown. 
1. Allow the control panel to switch the relay contacts on command. 
2. Have a minimum of two normally open and two normally closed contacts available for field 


wiring. 


DIGIT AL ALARM COMMUNICATOR TRANSMITTER 


A. Digital alann communicator transmitter shall be acceptable to the remote central station and shall 
comply with UL 632. 


B. Functional Performance: Unit shall receive an alarm, supervisory, or trouble signal from fire-alarm 
control unit and automatically capture two telephone line(s) and dial a preset number for a remote 
central station. When contact is made with central station(s), signals shall be transmitted. If service on 
either line is interrupted for longer than 45 seconds, transmitter shall initiate a local trouble signal and 
transmit the signal indicating loss of telephone line to the remote alarm receiving station over the 
remaining line. Transmitter shall automatically report telephone service restoration to the central station. 
If service is lost on both telephone lines, transmitter shall initiate the local trouble signal. 


C. Local functions and display at the digital alarm communicator transmitter shall include the following: 
1. Verification that both telephone lines are available. 
2. Programming device. 
3. LED display. 
4. Manual test report function and manual transmission clear indication. 
5. Communications failure with the central station or fire-alarm control unit. 


D. Digital data transmission shall include the following: 
1. Address of the alarm-initiating device. 
2. Address of the supervisory signal. 
3. Address of the trouble-initiating device. 
4. Loss of ac supply. 
5. Loss of power. 
6. Low battery. 
7. Abnonna1 test signal. 
8. Communication bus failure. 


E. Self-Test: Conducted automatically every 24 hours with report transmitted to central station. 


NETWORK COMMUNICATIONS 


A. Provide network communications for fire-alarm system according to fire-alarm manufacturer's written 
requirements. 


B. Provide network communications pathway per manufacturer's written requirements and requirements in 
NFPA 72 and NFPA 70. 


C. Provide integration gateway using BACnet or Modbus for connection to building automation system. 
Coordinate protocol with mechanical contractor. 
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2.l2 FIRE ALARM WIRE AND CABLE 


2.13 


A. General Wire and Cable Requirements: NRTL listed and labeled as complying with NFPA 70, 
Article 760. 


B. Signaling Line Circuits: Twisted, shielded pair, size as recommended by system manufacturer, but not 
less than No. 16 AWG. 


C. Non-Power-Limited Circuits: Solid-copper conductors with 600-V rated, 75 deg C, color-coded 
insulation, and complying with requirements in UL 2196 for a two-hour rating. 
1. Low-Voltage Circuits: No. 16 AWG, minimum, in pathway. 
2. Line-Voltage Circuits: No. 12 AWG, minimum, in pathway. 


DEVICE GUARDS 


A. Description: Welded wire mesh of size and shape for the manual station, smoke detector, gong, or other 
device requiring protection. 
1. Factory fabricated and furnished by device manufacturer. 
2. Finish: Paint of color to match the protected device. 


PART 3 - EXECUTION 


3.1 


3.2 


EXAM INA TION 


A. Examine areas and conditions for compliance with requirements for ventilation, temperature, humidity, 
and other conditions affecting performance of the Work. 
1. Verify that manufacturer's written instructions for environmental conditions have been permanently 


established in spaces where equipment and wiring are installed, before installation begins. 


B. Examine roughing-in for electrical connections to verify actual locations of connections before 
installation. 


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


EQUIPMENT INSTALLATION 


A. Comply with NFP A 72, NFP A 101, and requirements of authorities having jurisdiction for installation 
and testing of fire-alarm equipment. Install all electrical wiring to comply with requirements 111 


NFPA 70 including, but not limited to, Article 760, "Fire Alarm Systems." 
1. Devices placed in service before all other trades have completed cleanup shall be replaced. 
2. Devices installed but not yet placed in service shall be protected from construction dust, debris, 


dirt, moisture, and damage according to manufacturer's written storage instructions. 


B. Install wall-mounted equipment, with tops of cabinets not more than 78 inches above the finished floor. 


C. Manual Fire-Alarm Boxes: 
1. Install manual fire-alarm box in the normal path of egress within 60 inches of the exit doorway. 
2. Mount manual fire-alarm box on a background of a contrasting color. 
3. The operable part of manual fire-alarm box shall be between 42 inches and 48 inches above floor 


level. All devices shall be mounted at the same height unless otherwise indicated. 
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G. 


H. 


1. 


3.3 


A. 


B. 


4. Manual fire alarm boxes shall be provided with clear plastic cover. The cover shall have an 
integral buzzer that sounds when the cover is opened to deter tampering. 


D. Smoke- or Heat-Detector Spacing: 
1. Comply with the "Smoke-Sensing Fire Detectors" section in the "Initiating Devices" chapter in 


NFP A 72, for smoke-detector spacing. 
2. Comply with the "Heat-Sensing Fire Detectors" section in the "Initiating Devices" chapter in 


NFP A 72, for heat-detector spacing. 
3. Smooth ceiling spacing shall not exceed 30 feet. 
4. Spacing of detectors for irregular areas, for irregular ceiling construction, and for high ceiling 


areas shall be determined according to Annex A in NFP A 72. 
5. HVAC: Locate detectors not closer than 36 inches from air-supply diffuser or return-air opening. 
6. Lighting Fixtures: Locate detectors not closer than 12 inches from any part of a lighting fixture 


and not directly above pendant mounted or indirect lighting. 


E. Install a cover on each smoke detector that is not placed in service during construction. Cover shall 
remain in place except during system testing. Remove cover prior to system turnover. 


F. Duct Smoke Detectors: Comply with NFPA 72 and NFPA 90A. Install sampling tubes so they extend 
the full width of duct. Tubes more than 36 inches long shall be supported at both ends. 
1. Do not install smoke detector in duct smoke-detector housing during construction. Install detector 


only during system testing and prior to system turnover. 


Remote Status and Alarm Indicators: Install in a visible location nem· each smoke detectorhat is not 
readily visible from normal viewing position. 


Alarm-Indicating Devices: Install not less than 6 inches below the ceiling. Install all devices at the same 
height unless otherwise indicated. 


Device Location-Indicating Lights: Locate in public space near the device they monitor. 


FIRE ALARM WIRING AND INST ALLA nON 


Comply with NECA 1 and NFPA 72. 


Wiring Method: Install wiring in EMT or rigid steel raceway. 
1. Fire alarm circuits and equipment control wiring associated with the fire alarm system shall be 


installed in a dedicated pathway system. This system shall not be used for any other wire or cable. 


C. Wiring Method: 
1. Cables and pathways used for fire alarm circuits, and equipment control wiring associated with 


the fire alarm system, may not contain any other wire or cable. 
2. Signaling Line Circuits: Power-limited fire alarm cables shall not be installed in the same cable or 


pathway as signaling line circuits. 


D. Wiring within Enclosures: Separate power-limited and non-power-limited conductors as recommended 
by manufacturer. Install conductors parallel with or at right angles to sides and back of the enclosure. 
Bundle, lace, and train conductors to terminal points with no excess. Connect conductors that are 
terminated, spliced, or interrupted in any enclosure associated with the fire alarm system to terminal 
blocks. Mark each terminal according to the system's wiring diagrams. Make all connections with 
approved crimp-on terminal spade lugs, pressure-type terminal blocks, or plug connectors. 
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3.4 


3.5 


3.6 


A. 


B. 


3.7 


A. 


B. 


3.8 


A. 


E. Cable Taps: Use numbered terminal strips in junction, pull, and outlet boxes, cabinets, or equipment 
enclosures where circuit connections are made. 


F. Color Coding: Color code fire alarm conductors differently from the normal building power wiring. Use 
one color code for alarm circuit wiring and another for supervisory circuits. Color code audible alarm­ 
indicating circuits differently from alarm-initiating circuits. Use different colors for visible alarm­ 
indicating devices. Paint fire alarm system junction boxes and covers red. 


G. Risers: Install at least two vertical cable risers to serve the fire alarm system. Separate risers in close 
proximity to each other with a minimum one-hour-rated wall, so the loss of one riser does not prevent 
the receipt or transmission of signals from other floors or zones. 


PATHWAYS 


A. Pathways shall be installed in EMT or rigid steel raceway. 


B. Exposed raceways shall be painted red enamel. 


CONNECTIONS 


A. Make addressable connections with a supervised interface device to the following devices and systems. 
Install the interface device less than 36 inches from the device controlled. Make an addressable 
confirmation connection when such feedback is available at the device or system being controlled. 
1. Smoke dampers in air ducts of designated HV AC duct systems. 
2. Magnetically held-open doors. 
3. Alarm-initiating connection to elevator recall system and components. 
4. Alarm-initiating connection to activate emergency shutoffs for gas and fuel supplies. 
5. Supervisory connections at valve supervisory switches. 
6. Supervisory connections at low-air-pressure switch of each dry-pipe sprinkler system. 
7. Supervisory connections at elevator shunt-trip breaker. 
8. Data communication circuits for connection to building management system. 
9. Supervisory connections at fire-pump power failure including a dead-phase or phase-reversal 


condition. 
10. Supervisory connections at fire-pump engine control panel. 


IDENTIFICATION 


Identify system components, wiring, cabling, and terminals. 


Install framed instructions in a location visible from fire-alarm control unit. 


GROUNDING 


Ground fire-alarm control unit and associated circuits; comply with IEEE 1100. Install a ground wire 
from main service ground to fire-alarm control unit. 


Ground shielded cables at the control panel location only. Insulate shield at device location. 


FIELD QUALITY CONTROL 


Field tests shall be witnessed by authorities having jurisdiction. 
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B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect 
components, assemblies, and equipment installations, including connections. 


C. Perform tests and inspections. 


D. Perform the following tests and inspections with the assistance of a factory-authorized service 
representative: 
1. Visual Inspection: Conduct visual inspection prior to testing. 


a. Inspection shall be based on completed record Drawings and system documentation that is 
required by the "Completion Documents, Preparation" table in the "Documentation" 
section of the "Fundamentals" chapter in NFPA 72. 


b. Comply with the "Visual Inspection Frequencies" table in the "Inspection" section of the 
"Inspection, Testing and Maintenance" chapter in NFPA 72; retain the 
"Initial/Reacceptance" column and list only the installed components. 


2. System Testing: Comply with the "Test Methods" table in the "Testing" section of the 
"Inspection, Testing and Maintenance" chapter in NFPA 72. 


3. Factory-authorized service representative shall prepare the "Fire Alarm System Record of 
Completion" in the "Documentation" section of the "Fundamentals" chapter in NFPA 72 and the 
"Inspection and Testing Form" in the "Records" section of the "Inspection, Testing and 
Maintenance" chapter in NFPA 72. 


E. Reacceptance Testing: Perform reacceptance testing to verify the proper operation of added or replaced 
devices and appliances. 


F. Fire-alarm system will be considered defective if it does not pass tests and inspections. 


G. Prepare test and inspection reports. 


3.9 DEMONSTRATION 


A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 
operate, and maintain fire-alarm system. 


END OF SECTION 
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SECTION 28 3111 - DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


A. Architectural and mechanical drawings and general provisions of the Contract, 
including General and Supplementary Conditions, apply to this Section. 


1.2 SUMMARY 


A. Section Includes: 
1. Fire-alarm control unit. 
2. Manual fire-alarm boxes. 
3. System smoke detectors. 
4. Heat detectors. 
5. Notification appliances. 
6. Device guards. 
7. Remote annunciator. 
8. Fire alarm wire and cable. 
9. Addressable interface device. 
10. Monitor and relay modules for interface with other building systems. 
11. Digital alarm communicator transmitter. 
12. Network communications. 
13. Door hold open devices 


1.3 DEFINITIONS 


A. EMT: Electrical Metallic Tubing. 


B. FACP: Fire Alarm Control Panel. 


C. HLI: High Level Interface. 


D. NICET: National Institute for Certification in Engineering Technologies. 


1.4 SCOPE OF WORK 


A. The scope of work shall include the complete replacement of the existing fire alarm 
system at the Aldredge Health Center. The project shall be phased to allow the 
existing system to remain operational until the new system has been completely 
installed, tested, and accepted. Demolition of existing devices shall be included. No 
fire alarm devices shall be abandoned in place. Conduit and wiring shall be 
demolished to the maximum extent practical. Where removal of conduit is not 
practical, it may be abandoned in place inside walls or ceilings where the removal 
would cause unnecessary damage to the building. 
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B. The contractor shall be responsible for determining the location and number of existing 
devices to be demolished. 


C. The new fire alarm system will include a new addressable fire alarm control unit. 
Provide smoke detection at all fire alarm control equipment locations. 


D. Initiating devices shall include manual pull stations located within five feet of each exit 
door in accordance with the requirements of NFPA 72 as adopted by the state of 
Georgia. Each manual pull station shall be installed with a clear plastic tamper cover 
with an integral buzzer that will sound when the cover is lifted. 


E. Smoke detection shall be provided throughout the facility. In areas where smoke 
detection is not appropriate due to environmental conditions, heat detection shall be 
substituted. 


F. Smoke detectors shall be installed for elevator recall in accordance with the 
requirements of NFPA 72 and ASME A17.1. 


G. Duct smoke detection shall be provided as required by the mechanical code and local 
requirements. Refer to mechanical plans. 


H. Audible and visible notification shall be accomplished using horns and strobe devices. 


I. Provide remote annunciators at the main entrance and at the loading dock entrance or 
at locations approved by the AHJ. 


J. Locations of doors on hold-opens to be identified by owner. Contractor to provide 
smoke detection to drop doors on either side of door. In addition, any general alarm 
condition shall interrupt power to door hold-open devices allowing the doors to close. 


1.5 ACTION SUBMITTALS 


A. Product Data: For each type of product, including furnished options and accessories. 
1. Include construction details, material descriptions, dimensions, profiles, and 


finishes. 
2. Include rated capacities, operating characteristics, and electrical characteristics. 


B. Shop Drawings: For fire-alarm system. 
1. Comply with recommendations and requirements in the "Documentation" section 


of the "Fundamentals" chapter in NFPA 72. 
2. Include demolition plans. 
3. Include plans, elevations, sections, details, and attachments to other work. 
4. Include details of equipment assemblies. Indicate dimensions, weights, loads, 


required clearances, method of field assembly, components, and locations. 
Indicate conductor sizes, indicate termination locations and requirements, and 
distinguish between factory and field wiring. 


5. Detail assembly and support requirements. 
6. Include voltage drop calculations for notification-appliance circuits. 
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7. Include battery-size calculations. 
8. Include input/output matrix. 
9. Include statement from manufacturer that all equipment and components have 


been tested as a system and meet all requirements in this Specification and in 
NFPA 72. 


10. Include performance parameters and installation details for each detector. 
11. Verify that each duct detector is listed for complete range of air velocity, 


temperature, and humidity possible when air-handling system is operating. 
12. Include alarm signaling-service equipment rack or console layout, grounding 


schematic, amplifier power calculation, and single-line connection diagram. 
13. Include floor plans to indicate final outlet locations showing address of each 


addressable device. 


C. General Submittal Requirements: 
1. Shop Drawings shall be prepared by persons with the following qualifications: 


a. Trained and certified by manufacturer in fire-alarm system design. 
b. NICET-certified, fire-alarm technician; Level III minimum. 


1.6 INFORMATIONAL SUBMITTALS 


A. Qualification Data: For Installer. 


B. Field quality-control reports. 


1.7 SAMPLE WARRANTY 


A. For special warranty. 


1.8 CLOSEOUT SUBMITTALS 


A. Operation and Maintenance Data: For fire-alarm systems and components to include 
in emergency, operation, and maintenance manuals. 
1. In addition to items specified, include the following: 


a. Comply with the "Records" section of the "Inspection, Testing and 
Maintenance" chapter in NFPA 72. 


b. Provide "Fire Alarm and Emergency Communications System Record of 
Completion Documents" according to the "Completion Documents" Article 
in the "Documentation" section of the "Fundamentals" chapter in NFPA 72. 


c. Complete wiring diagrams showing connections between all devices and 
equipment. Each conductor shall be numbered at every junction point with 
indication of origination and termination points. 


d. Riser diagram. 
e. Device addresses. 
f. Record copy of site-specific software. 
g. Provide "Inspection and Testing Form" according to the "Inspection, Testing 


and Maintenance" chapter in NFPA 72, and include the following: 
1 ) Equipment tested. 
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2) Frequency of testing of installed components. 
3) Frequency of inspection of installed components. 
4) Requirements and recommendations related to results of 


maintenance. 
5) Manufacturer's user training manuals. 


h. Manufacturer's required maintenance related to system warranty 
requirements. 


i. Abbreviated operating instructions for mounting at fire-alarm control unit 
and each annunciator unit. 


1.9 MAINTENANCE MATERIAL SUBMITTALS 


A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 
1. Lamps for Remote Indicating Lamp Units: Quantity equal to 10 percent of amount 


installed, but no fewer than one unit. 
2. Lamps for Strobe Units: Quantity equal to 10 percent of amount installed, but no 


fewer than one unit. 
3. Smoke Detectors: Quantity equal to 10 percent of amount of each type installed, 


but no fewer than one unit of each type. 
4. Detector Bases: Quantity equal to two percent of amount of each type installed, 


but no fewer than one unit of each type. 
5. Keys and Tools: One extra set for access to locked or tamperproofed 


components. 
6. Audible and Visual Notification Appliances: One of each type installed. 
7. Fuses: Two of each type installed in the system. Provide in a box or cabinet with 


compartments marked with fuse types and sizes. 


1.10 QUALITY ASSURANCE 


A. Installer Qualifications: Personnel shall be trained and certified by manufacturer for 
installation of units required for this Project. 


1.11 PROJECT CONDITIONS 


A. Perform a full test of the existing system prior to starting work. Document any 
equipment or components not functioning as designed. 


B. Record of completed preliminary testing to be provided along with request to perform 
fire alarm system acceptance testing. 


C. Use of Devices during Construction: Protect devices during construction unless 
devices are placed in service to protect the facility during construction. 
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1.12 WARRANTY 


A. Special Warranty: Manufacturer agrees to repair or replace fire-alarm system 
equipment and components that fail in materials or workmanship within specified 
warranty period. 
1. Warranty Extent: All equipment and components not covered in the Maintenance 


Service Agreement. 
2. Warranty Period: Five years from date of Substantial Completion. 


PART 2 - PRODUCTS 


2.1 SYSTEM DESCRIPTION 


A. Source Limitations for Fire-Alarm System and Components: Provide system 
manufacturer's certification that all components provided have been tested as, and will 
operate as, a system. 


B. Noncoded, addressable system, with multiplexed signal transmission and 
audible/strobe evacuation. 


C. Automatic sensitivity control of certain smoke detectors. 


D. All components provided shall be listed for use with the selected system. 


E. 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. 


2.2 SYSTEMS OPERATIONAL DESCRIPTION 


A. Fire-alarm signal initiation shall be by one or more of the following devices and 
systems: 
1. Manual stations. 
2. Heat detectors. 
3. Smoke detectors. 
4. Duct smoke detectors. 


B. Fire-alarm signal shall initiate the following actions: 
1. Continuously operate alarm notification appliances, including audible and visual 


evacuation notices. 
2. Identify alarm and specific initiating device at fire-alarm control unit, connected 


network control panels, and remote annunciators. 
3. Transmit an alarm signal to the remote alarm receiving station. 
4. Release fire and smoke doors held open by magnetic door holders. 
5. Switch heating, ventilating, and air-conditioning equipment controls to fire-alarm 


mode. 
6. Close smoke dampers in air ducts of designated air-conditioning duct systems. 
7. Recall elevators to primary or alternate recall floors. 
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8. Activate emergency shutoffs for gas and fuel supplies. 
9. Record events in the system memory. 


C. Supervisory signal initiation shall be by one or more of the following devices and 
actions: 
1. Duct smoke detection device activation. 
2. User disabling of zones or individual devices. 
3. Loss of communication with any panel on the network. 


D. System trouble signal initiation shall be by one or more of the following devices and 
actions: 
1. Open circuits, shorts, and grounds in designated circuits. 
2. Opening, tampering with, or removing alarm-initiating and supervisory signal­ 


initiating devices. 
3. Loss of communication with any addressable sensor, input module, relay, control 


module, remote annunciator, printer interface, or Ethernet module. 
4. Loss of primary power at fire-alarm control unit. 
5. Ground or a single break in internal circuits of fire-alarm control unit. 
6. Abnormal ac voltage at fire-alarm control unit. 
7. Break in standby battery circuitry. 
8. Failure of battery charging. 
9. Abnormal position of any switch at fire-alarm control unit or annunciator. 


E. System Supervisory Signal Actions: 
1. Identify specific device initiating the event at fire-alarm control unit, connected 


network control panels, and remote annunciators. 
2. After a time delay of 200 seconds, transmit a trouble or supervisory signal to the 


remote alarm receiving station. 
3. Transmit system status to building management system. 


2.3 FIRE-ALARM CONTROL UNIT 


A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 
1 . Edwards EST 3 Series. 
2. FCI E3 Series. 
3. Fenwal Protection Systems FenwalNET 6000 Series. 


B. General Requirements for Fire-Alarm Control Unit: 
1. Field-programmable, microprocessor-based, modular, power-limited design with 


electronic modules, complying with UL 864. 
a. System software and programs shall be held in nonvolatile flash, electrically 


erasable, programmable, read-only memory, retaining the information 
through failure of primary and secondary power supplies. 


b. Include a real-time clock for time annotation of events on the event recorder 
and printer. 
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c. Provide communication between the FACP and remote circuit interface 
panels, annunciators, and displays. 


d. The FACP shall be listed for connection to a central-station signaling 
system service. 


e. Provide nonvolatile memory for system database, logic, and operating 
system and event history. The system shall require no manual input to 
initialize in the event of a complete power down condition. The FACP shall 
provide a minimum 500-event history log. 


2. Addressable Initiation Device Circuits: The FACP shall indicate which 
communication zones have been silenced and shall provide selective silencing of 
alarm notification appliance by building communication zone or floor. 


3. Addressable Control Circuits for Operation of Notification Appliances and 
Mechanical Equipment: The FACP shall be listed for releasing service. 


C. Alphanumeric Display and System Controls: Arranged for interface between human 
operator at fire-alarm control unit and addressable system components including 
annunciation and supervision. Display alarm, supervisory, and component status 
messages and the programming and control menu. 
1. Annunciator and Display: Liquid-crystal type, two line(s) of 80 characters, 


minimum. 
2. Keypad: Arranged to permit entry and execution of programming, display, and 


control commands and to indicate control commands to be entered into the 
system for control of smoke-detector sensitivity and other parameters. 


D. Initiating-Device, Notification-Appliance, and Signaling-Line Circuits: 
1. Pathway Class Designations: NFPA 72, Class A. 
2. Pathway Survivability: Level 1. 
3. Install no more than 50 addressable devices on each signaling-line circuit. 
4. Serial Interfaces: 


a. One RS 485 port for remote annunciators, Ethernet module, or multi­ 
interface module (printer port). 


b. One USB port for PC configuration. 
c. One RS 232 port for voice evacuation interface. 


E. Smoke-Alarm Verification: 
1. Initiate audible and visible indication of an "alarm-verification" signal at fire-alarm 


control unit. 
2. Activate an approved "alarm-verification" sequence at fire-alarm control unit and 


detector. 
3. Sound general alarm if the alarm is verified. 
4. Cancel fire-alarm control unit indication and system reset if the alarm is not 


verified. 


F. Notification-Appliance Circuit: 
1. Audible appliances shall sound in a three-pulse temporal pattern, as defined in 


NFPA 72. 
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2. Visual alarm appliances shall flash in synchronization where multiple appliances 
are in the same field of view, as defined in NFPA 72. 


G. Elevator Recall: 
1. Elevator recall shall be initiated only by one of the following alarm-initiating 


devices: 
a. Elevator lobby detectors except the lobby detector on the designated floor. 
b. Smoke detector in elevator machine room. 
c. Smoke detectors in elevator hoistway. 


2. Elevator controller shall be programmed to move the cars to the alternate recall 
floor if lobby detectors located on the designated recall floors are activated. 


H. Door Controls: Door hold-open devices that are controlled by smoke detectors at 
doors in smoke-barrier walls and stair doors shall be connected to fire-alarm system. 


I. Remote Smoke-Detector Sensitivity Adjustment: Controls shall select specific 
addressable smoke detectors for adjustment, display their current status and 
sensitivity settings, and change those settings. Allow controls to be used to program 
repetitive, time-scheduled, and automated changes in sensitivity of specific detector 
groups. Record sensitivity adjustments and sensitivity-adjustment schedule changes in 
system memory, and print out the final adjusted values on system printer. 


J. Transmission to Remote Alarm Receiving Station: Automatically transmit alarm, 
supervisory, and trouble signals to a remote alarm station. 


K. Audible Alarm Signaling Service: 
1. Simultaneous activation of all audible appliances in facility upon alarm signal. 
2. Status Annunciator: Indicate the status of various audible notification zones. 
3. Horns or tone generators shall automatically transfer to backup units, on primary 


equipment failure. 


L. Primary Power: 24-V dc obtained from 120-V ac service and a power-supply module. 
Initiating devices, notification appliances, signaling lines, trouble signals, supervisory 
and digital alarm communicator transmitters shall be powered by 24-V dc source. 
1. Alarm current draw of entire fire-alarm system shall not exceed 80 percent of the 


power-supply module rating. 


M. Secondary Power: 24-V de supply system with batteries, automatic battery charger, 
and automatic transfer switch. 
1. Batteries: Sealed, valve-regulated, recombinant lead acid. 


N. Instructions: Computer printout or typewritten instruction card mounted behind a 
plastic or glass cover in a stainless-steel or aluminum frame. Include interpretation and 
describe appropriate response for displays and signals. Briefly describe the functional 
operation of the system under normal, alarm, and trouble conditions. 
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2.4 MANUAL FIRE-ALARM BOXES 


A. General Requirements for Manual Fire-Alarm Boxes: Comply with UL 38. Boxes shall 
be finished in red with molded, raised-letter operating instructions in contrasting color; 
shall show visible indication of operation; and shall be mounted on recessed outlet 
box. If indicated as surface mounted, provide manufacturer's surface back box. 
1. Double-action mechanism requiring two actions to initiate an alarm, pull-lever 


type; with integral or attached addressable module arranged to communicate 
manual-station status (normal, alarm, or trouble) to fire-alarm control unit. 


2. Station Reset: Key- or wrench-operated switch. 
3. Protective Tamper Shield: Factory-fabricated, clear plastic enclosure hinged at 


the top to permit lifting for access to initiate an alarm. Integral buzzer will sound 
locally if clear plastic enclosure is opened to discourage tampering. 


2.5 SYSTEM SMOKE DETECTORS 


A. General Requirements for System Smoke Detectors: 
1. Comply with UL 268; operating at 24-V dc, nominal. 
2. Detectors shall be two-wire type. 
3. Integral Addressable Module: Arranged to communicate detector status (normal, 


alarm, or trouble) to fire-alarm control unit. 
4. Base Mounting: Detector and associated electronic components shall be 


mounted in a twist-lock module that connects to a fixed base. Provide terminals 
in the fixed base for connection to building wiring. 


5. Self-Restoring: Detectors do not require resetting or readjustment after actuation 
to restore them to normal operation. 


6. Integral Visual-Indicating Light: LED type, indicating detector has operated and 
power-on status. 


7. Remote Control: Unless otherwise indicated, detectors shall be digital­ 
addressable type, individually monitored at fire-alarm control unit for calibration, 
sensitivity, and alarm condition. 
a. Multiple levels of detection sensitivity for each sensor. 


B. Photoelectric Smoke Detectors: 
1. Detector address shall be accessible from fire-alarm control unit and shall be 


able to identify the detector's location within the system and its sensitivity setting. 
2. An operator at fire-alarm control unit, having the designated access level, shall 


be able to manually access the following for each detector: 
a. Primary status. 
b. Device type. 
c. Present average value. 
d. Present sensitivity selected. 
e. Sensor range (normal, dirty, etc.). 


C. Duct Smoke Detectors: Photoelectric type complying with UL 268A. 
1. Detector address shall be accessible from fire-alarm control unit and shall be 


able to identify the detector's location within the system and its sensitivity setting. 
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2. An operator at fire-alarm control unit, having the designated access level, shall 
be able to manually access the following for each detector: 
a. Primary status. 
b. Device type. 
c. Present average value. 
d. Present sensitivity selected. 
e. Sensor range (normal, dirty, etc.). 


3. Weatherproof Duct Housing Enclosure: NEMA 250, Type 4X; NRTL listed for use 
with the supplied detector for smoke detection in HVAC system ducts. 


4. Each sensor shall have multiple levels of detection sensitivity. 
5. Sampling Tubes: Design and dimensions as recommended by manufacturer for 


specific duct size, air velocity, and installation conditions where applied. 


2.6 HEAT DETECTORS 


A. General Requirements for Heat Detectors: Comply with UL 521. 
1. Temperature sensors shall test for and communicate the sensitivity range of the 


device. 


B. Heat Detector, Combination Type: Actuated by either a fixed temperature of 135 deg F 
or a rate of rise that exceeds 15 deg F per minute unless otherwise indicated. 
1. Mounting: Twist-lock base interchangeable with smoke-detector bases. 
2. Integral Addressable Module: Arranged to communicate detector status (normal, 


alarm, or trouble) to fire-alarm control unit. 


C. Heat Detector, Fixed-Temperature Type: Actuated by temperature that exceeds a 
fixed temperature of 190 deg F. 
1. Mounting: Twist-lock base interchangeable with smoke-detector bases. 
2. Integral Addressable Module: Arranged to communicate detector status (normal, 


alarm, or trouble) to fire-alarm control unit. 


2.7 NOTIFICATION APPLIANCES 


A. General Requirements for Notification Appliances: Connected to notification-appliance 
signal circuits, zoned as indicated, equipped for mounting as indicated, and with screw 
terminals for system connections. 
1. Combination Devices: Factory-integrated audible and visible devices in a single­ 


mounting assembly, equipped for mounting as indicated, and with screw 
terminals for system connections. 


B. Visible Notification Appliances: Xenon strobe lights complying with UL 1971, with clear 
or nominal white polycarbonate lens mounted on an aluminum faceplate. The word 
"FIRE" is engraved in minimum 1-inch-high letters on the lens. 
1. Rated Light Output: 


a. 15/30/75/110 cd, selectable in the field. 
2. Mounting: Wall mounted unless otherwise indicated. 
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3. For units with guards to prevent physical damage, light output ratings shall be 
determined with guards in place. 


4. Flashing shall be in a temporal pattern, synchronized with other units. 
5. Strobe Leads: Factory connected to screw terminals. 
6. Mounting Faceplate: Factory finished, red. 


2.8 REMOTE ANNUNCIATOR 


A. Description: Annunciator functions shall match those of fire-alarm control unit for 
alarm, supervisory, and trouble indications. Manual switching functions shall match 
those of fire-alarm control unit, including acknowledging, silencing, resetting, and 
testing. 
1. Mounting: Flush cabinet, NEMA 250, Type 1. 


B. Display Type and Functional Performance: Alphanumeric display and LED indicating 
lights shall match those of fire-alarm control unit. Provide controls to acknowledge, 
silence, reset, and test functions for alarm, supervisory, and trouble signals. 


2.9 ADDRESSABLE INTERFACE DEVICE 


A. General: 
1. Include address-setting means on the module. 
2. Store an internal identifying code for control panel use to identify the module 


type. 
3. Listed for controlling HVAC fan motor controllers. 


B. Monitor Module: Microelectronic module providing a system address for alarm­ 
initiating devices for wired applications with normally open contacts. 


C. Integral Relay: Capable of providing a direct signal to elevator controller to initiate 
elevator recall and to circuit-breaker shunt trip for power shutdown. 
1 . Allow the control panel to switch the relay contacts on command. 
2. Have a minimum of two normally open and two normally closed contacts 


available for field wiring. 


2.10 DIGITAL ALARM COMMUNICATOR TRANSMITTER 


A. Digital alarm communicator transmitter shall be acceptable to the remote central 
station and shall comply with UL 632. 


B. Functional Performance: Unit shall receive an alarm, supervisory, or trouble signal 
from fire-alarm control unit and automatically capture two telephone line(s) and dial a 
preset number for a remote central station. When contact is made with central 
station(s), signals shall be transmitted. If service on either line is interrupted for longer 
than 45 seconds, transmitter shall initiate a local trouble signal and transmit the signal 
indicating loss of telephone line to the remote alarm receiving station over the 
remaining line. Transmitter shall automatically report telephone service restoration to 
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the central station. If service is lost on both telephone lines, transmitter shall initiate the 
local trouble signal. 


C. Local functions and display at the digital alarm communicator transmitter shall include 
the following: 
1. Verification that both telephone lines are available. 
2. Programming device. 
3. LED display. 
4. Manual test report function and manual transmission clear indication. 
5. Communications failure with the central station or fire-alarm control unit. 


D. Digital data transmission shall include the following: 
1. Address of the alarm-initiating device. 
2. Address of the supervisory signal. 
3. Address of the trouble-initiating device. 
4. Loss of ac supply. 
5. Loss of power. 
6. Low battery. 
7. Abnormal test signal. 
8. Communication bus failure. 


E. Self-Test: Conducted automatically every 24 hours with report transmitted to central 
station. 


2.11 NETWORK COMMUNICATIONS 


A. Provide network communications for fire-alarm system according to fire-alarm 
manufacturer's written requirements. 


B. Provide network communications pathway per manufacturer's written requirements 
and requirements in NFPA 72 and NFPA 70. 


C. Provide integration gateway using BACnet or Modbus for connection to building 
automation system. Coordinate protocol with mechanical contractor. 


2.12 FIRE ALARM WIRE AND CABLE 


A. General Wire and Cable Requirements: NRTL listed and labeled as complying with 
NFPA 70, Article 760. 


B. Signaling Line Circuits: Twisted, shielded pair, size as recommended by system 
manufacturer, but not less than No. 16 AWG. 


C. Non-Power-Limited Circuits: Solid-copper conductors with 600-V rated, 75 deg C, 
color-coded insulation, and complying with requirements in UL 2196 for a two-hour 
rating. 
1. Low-Voltage Circuits: No. 16 AWG, minimum, in pathway. 
2. Line-Voltage Circuits: No. 12 AWG, minimum, in pathway. 
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2.13 DEVICE GUARDS 


A. Description: Welded wire mesh of size and shape for the manual station, smoke 
detector, gong, or other device requiring protection. 
1. Factory fabricated and furnished by device manufacturer. 
2. Finish: Paint of color to match the protected device. 


PART 3 - EXECUTION 


3.1 EXAMINATION 


A. Examine areas and conditions for compliance with requirements for ventilation, 
temperature, humidity, and other conditions affecting performance of the Work. 
1. Verify that manufacturer's written instructions for environmental conditions have 


been permanently established in spaces where equipment and wiring are installed, 
before installation begins. 


B. Examine roughing-in for electrical connections to verify actual locations of connections 
before installation. 


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


3.2 EQUIPMENT INSTALLATION 


A. Comply with NFPA 72, NFPA 101, and requirements of authorities having jurisdiction 
for installation and testing of fire-alarm equipment. Install all electrical wiring to comply 
with requirements in NFPA 70 including, but not limited to, Article 760, "Fire Alarm 
Systems." 
1. Devices placed in service before all other trades have completed cleanup shall 


be replaced. 
2. Devices installed but not yet placed in service shall be protected from 


construction dust, debris, dirt, moisture, and damage according to manufacturer's 
written storage instructions. 


B. Install wall-mounted equipment, with tops of cabinets not more than 78 inches above 
the finished floor. 


C. Manual Fire-Alarm Boxes: 
1. Install manual fire-alarm box in the normal path of egress within 60 inches of the 


exit doorway. 
2. Mount manual fire-alarm box on a background of a contrasting color. 
3. The operable part of manual fire-alarm box shall be between 42 inches and 48 


inches above floor level. All devices shall be mounted at the same height unless 
otherwise indicated. 


4. Manual fire alarm boxes shall be provided with clear plastic cover. The cover 
shall have an integral buzzer that sounds when the cover is opened to deter 
tampering. 
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D. Smoke- or Heat-Detector Spacing: 
1. Comply with the "Smoke-Sensing Fire Detectors" section in the "Initiating 


Devices" chapter in NFPA 72, for smoke-detector spacing. 
2. Comply with the "Heat-Sensing Fire Detectors" section in the "Initiating Devices" 


chapter in NFPA 72, for heat-detector spacing. 
3. Smooth ceiling spacing shall not exceed 30 feet. 
4. Spacing of detectors for irregular areas, for irregular ceiling construction, and for 


high ceiling areas shall be determined according to Annex A in NFPA 72. 
5. HVAC: Locate detectors not closer than 36 inches from air-supply diffuser or 


return-air opening. 
6. Lighting Fixtures: Locate detectors not closer than 12 inches from any part of a 


lighting fixture and not directly above pendant mounted or indirect lighting. 


E. Install a cover on each smoke detector that is not placed in service during 
construction. Cover shall remain in place except during system testing. Remove cover 
prior to system turnover. 


F. Duct Smoke Detectors: Comply with NFPA 72 and NFPA gOA. Install sampling tubes 
so they extend the full width of duct. Tubes more than 36 inches long shall be 
supported at both ends. 
1. Do not install smoke detector in duct smoke-detector housing during 


construction. Install detector only during system testing and prior to system 
turnover. 


G. Remote Status and Alarm Indicators: Install in a visible location near each smoke 
detectorhat is not readily visible from normal viewing position. 


H. Alarm-Indicating Devices: Install not less than 6 inches below the ceiling. Install all 
devices at the same height unless otherwise indicated. 


I. Device Location-Indicating Lights: Locate in public space near the device they monitor. 


3.3 FIRE ALARM WIRING AND INSTALLATION 


A. Comply with NECA 1 and NFPA 72. 


B. Wiring Method: Install wiring in EMT or rigid steel raceway. 
1. Fire alarm circuits and equipment control wiring associated with the fire alarm 


system shall be installed in a dedicated pathway system. This system shall not be 
used for any other wire or cable. 


C. Wiring Method: 
1. Cables and pathways used for fire alarm circuits, and equipment control wiring 


associated with the fire alarm system, may not contain any other wire or cable. 
2. Signaling Line Circuits: Power-limited fire alarm cables shall not be installed in 


the same cable or pathway as signaling line circuits. 
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D. Wiring within Enclosures: Separate power-limited and non-power-limited conductors 
as recommended by manufacturer. Install conductors parallel with or at right angles to 
sides and back of the enclosure. Bundle, lace, and train conductors to terminal points 
with no excess. Connect conductors that are terminated, spliced, or interrupted in any 
enclosure associated with the fire alarm system to terminal blocks. Mark each terminal 
according to the system's wiring diagrams. Make all connections with approved crimp­ 
on terminal spade lugs, pressure-type terminal blocks, or plug connectors. 


E. Cable Taps: Use numbered terminal strips in junction, pull, and outlet boxes, cabinets, 
or equipment enclosures where circuit connections are made. 


F. Color Coding: Color code fire alarm conductors differently from the normal building 
power wiring. Use one color code for alarm circuit wiring and another for supervisory 
circuits. Color code audible alarm-indicating circuits differently from alarm-initiating 
circuits. Use different colors for visible alarm-indicating devices. Paint fire alarm 
system junction boxes and covers red. 


G. Risers: Install at least two vertical cable risers to serve the fire alarm system. Separate 
risers in close proximity to each other with a minimum one-hour-rated wall, so the loss 
of one riser does not prevent the receipt or transmission of signals from other floors or 
zones. 


3.4 PATHWAYS 


A. Pathways shall be installed in EMT or rigid steel raceway. 


B. Exposed raceways shall be painted red enamel. 


3.5 CONNECTIONS 


A. Make addressable connections with a supervised interface device to the following 
devices and systems. Install the interface device less than 36 inches from the device 
controlled. Make an addressable confirmation connection when such feedback is 
available at the device or system being controlled. 
1. Smoke dampers in air ducts of designated HVAC duct systems. 
2. Magnetically held-open doors. 
3. Alarm-initiating connection to elevator recall system and components. 
4. Alarm-initiating connection to activate emergency shutoffs for gas and fuel 


supplies. 
5. Supervisory connections at valve supervisory switches. 
6. Supervisory connections at low-air-pressure switch of each dry-pipe sprinkler 


system. 
7. Supervisory connections at elevator shunt-trip breaker. 
8. Data communication circuits for connection to building management system. 
9. Supervisory connections at fire-pump power failure including a dead-phase or 


phase-reversal condition. 
10. Supervisory connections at fire-pump engine control panel. 
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3.6 IDENTIFICATION 


A. Identify system components, wiring, cabling, and terminals. 


B. Install framed instructions in a location visible from fire-alarm control unit. 


3.7 GROUNDING 


A. Ground fire-alarm control unit and associated circuits; comply with IEEE 1100. Install a 
ground wire from main service ground to fire-alarm control unit. 


B. Ground shielded cables at the control panel location only. Insulate shield at device 
location. 


3.8 FIELD QUALITY CONTROL 


A. Field tests shall be witnessed by authorities having jurisdiction. 


B. Manufacturer's Field Service: Engage a factory-authorized service representative to 
test and inspect components, assemblies, and equipment installations, including 
connections. 


C. Perform tests and inspections. 


D. Perform the following tests and inspections with the assistance of a factory-authorized 
service representative: 
1. Visual Inspection: Conduct visual inspection prior to testing. 


a. Inspection shall be based on completed record Drawings and system 
documentation that is required by the "Completion Documents, Preparation" 
table in the "Documentation" section of the "Fundamentals" chapter in 
NFPA 72. 


b. Comply with the "Visual Inspection Frequencies" table in the "Inspection" 
section of the "Inspection, Testing and Maintenance" chapter in NFPA 72; 
retain the "Initial/Reacceptance" column and list only the installed 
components. 


2. System Testing: Comply with the "Test Methods" table in the "Testing" section of 
the "Inspection, Testing and Maintenance" chapter in NFPA 72. 


3. Factory-authorized service representative shall prepare the "Fire Alarm System 
Record of Completion" in the "Documentation" section of the "Fundamentals" 
chapter in NFPA 72 and the "Inspection and Testing Form" in the "Records" 
section of the "Inspection, Testing and Maintenance" chapter in NFPA 72. 


E. Reacceptance Testing: Perform reacceptance testing to verify the proper operation of 
added or replaced devices and appliances. 


F. Fire-alarm system will be considered defective if it does not pass tests and 
inspections. 
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G. Prepare test and inspection reports. 


3.9 DEMONSTRATION 


A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain fire-alarm system. 


END OF SECTION 
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SECTION 28 3111 - DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


A. Architectural and mechanical drawings and general provrsions of the Contract, 
including General and Supplementary Conditions, apply to this Section. 


1.2 SUMMARY 


A. Section Includes: 
1 . Fire-alarm control unit. 
2. Manual fire-alarm boxes. 
3. System smoke detectors. 
4. Heat detectors. 
5. Notification appliances. 
6. Device guards. 
7. Remote annunciator. 
8. Fire alarm wire and cable. 
9. Addressable interface device. 
10. Monitor and relay modules for interface with other building systems. 
11. Digital alarm communicator transmitter. 
12. Network communications. 
13. Door hold open devices 


1.3 DEFINITIONS 


A. EMT: Electrical Metallic Tubing. 


B. FACP: Fire Alarm Control Panel. 


C. HLI: High Level Interface. 


D. NICET: National Institute for Certification in Engineering Technologies. 


1.4 SCOPE OF WORK 


A. The scope of work shall include the complete replacement of the existing fire alarm 
system at the Aldredge Health Center. The project shall be phased to allow the 
existing system to remain operational until the new system has been completely 
installed, tested, and accepted. Demolition of existing devices shall be included. No 
fire alarm devices shall be abandoned in place. Conduit and wiring shall be 
demolished to the maximum extent practical. Where removal of conduit is not 
practical, it may be abandoned in place inside walls or ceilings where the removal 
would cause unnecessary damage to the building. 
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B. The contractor shall be responsible for determining the location and number of existing 
devices to be demolished. 


C. The new fire alarm system will include a new addressable fire alarm control unit. 
Provide smoke detection at all fire alarm control equipment locations. 


D. Initiating devices shall include manual pull stations located within five feet of each exit 
door in accordance with the requirements of NFPA 72 as adopted by the state of 
Georgia. Each manual pull station shall be installed with a clear plastic tamper cover 
with an integral buzzer that will sound when the cover is lifted. 


E. Smoke detection shall be provided throughout the facility. In areas where smoke 
detection is not appropriate due to environmental conditions, heat detection shall be 
substituted. 


F. Smoke detectors shall be installed for elevator recall in accordance with the 
requirements of NFPA 72 and ASME A17.1. 


G. Duct smoke detection shall be provided as required by the mechanical code and local 
requirements. Refer to mechanical plans. 


H. Audible and visible notification shall be accomplished using horns and strobe devices. 


I. Provide remote annunciators at the main entrance and at the loading dock entrance or 
at locations approved by the AHJ. 


J. Locations of doors on hold-opens to be identified by owner. Contractor to provide 
smoke detection to drop doors on either side of door. In addition, any general alarm 
condition shall interrupt power to door hold-open devices allowing the doors to close. 


1.5 ACTION SUBMITTALS 


A. Product Data: For each type of product, including furnished options and accessories. 
1. Include construction details, material descriptions, dimensions, profiles, and 


finishes. 
2. Include rated capacities, operating characteristics, and electrical characteristics. 


B. Shop Drawings: For fire-alarm system. 
1. Comply with recommendations and requirements in the "Documentation" section 


of the "Fundamentals" chapter in NFPA 72. 
2. Include demolition plans. 
3. Include plans, elevations, sections, details, and attachments to other work. 
4. Include details of equipment assemblies. Indicate dimensions, weights, loads, 


required clearances, method of field assembly, components, and locations. 
Indicate conductor sizes, indicate termination locations and requirements, and 
distinguish between factory and field wiring. 


5. Detail assembly and support requirements. 
6. Include voltage drop calculations for notification-appliance circuits. 
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7. Include battery-size calculations. 
8. Include input/output matrix. 
9. Include statement from manufacturer that all equipment and components have 


been tested as a system and meet all requirements in this Specification and in 
NFPA 72. 


10. Include performance parameters and installation details for each detector. 
11. Verify that each duct detector is listed for complete range of air velocity, 


temperature, and humidity possible when air-handling system is operating. 
12. Include alarm signaling-service equipment rack or console layout, grounding 


schematic, amplifier power calculation, and single-line connection diagram. 
13. Include floor plans to indicate final outlet locations showing address of each 


addressable device. 


C. General Submittal Requirements: 
1. Shop Drawings shall be prepared by persons with the following qualifications: 


a. Trained and certified by manufacturer in fire-alarm system design. 
b. NICET-certified, fire-alarm technician; Level III minimum. 


1.6 INFORMATIONAL SUBMITTALS 


A. Qualification Data: For Installer. 


B. Field quality-control reports. 


1.7 SAMPLE WARRANTY 


A. For special warranty. 


1.8 CLOSEOUT SUBMITTALS 


A. Operation and Maintenance Data: For fire-alarm systems and components to include 
in emergency, operation, and maintenance manuals. 
1. In addition to items specified, include the following: 


a. Comply with the "Records" section of the "Inspection, Testing and 
Maintenance" chapter in NFPA 72. 


b. Provide "Fire Alarm and Emergency Communications System Record of 
Completion Documents" according to the "Completion Documents" Article 
in the "Documentation" section of the "Fundamentals" chapter in NFPA 72. 


c. Complete wiring diagrams showing connections between all devices and 
equipment. Each conductor shall be numbered at every junction point with 
indication of origination and termination points. 


d. Riser diagram. 
e. Device addresses. 
f. Record copy of site-specific software. 
g. Provide "Inspection and Testing Form" according to the "Inspection, Testing 


and Maintenance" chapter in NFPA 72, and include the following: 
1) Equipment tested. 
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2) Frequency of testing of installed components. 
3) Frequency of inspection of installed components. 
4) Requirements and recommendations related to results of 


maintenance. 
5) Manufacturer's user training manuals. 


h. Manufacturer's required maintenance related to system warranty 
requirements. 


i. Abbreviated operating instructions for mounting at fire-alarm control unit 
and each annunciator unit. 


1.9 MAINTENANCE MATERIAL SUBMITTALS 


A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 
1. Lamps for Remote Indicating Lamp Units: Quantity equal to 10 percent of amount 


installed, but no fewer than one unit. 
2. Lamps for Strobe Units: Quantity equal to 10 percent of amount installed, but no 


fewer than one unit. 
3. Smoke Detectors: Quantity equal to 10 percent of amount of each type installed, 


but no fewer than one unit of each type. 
4. Detector Bases: Quantity equal to two percent of amount of each type installed, 


but no fewer than one unit of each type. 
5. Keys and Tools: One extra set for access to locked or tamperproofed 


components. 
6. Audible and Visual Notification Appliances: One of each type installed. 
7. Fuses: Two of each type installed in the system. Provide in a box or cabinet with 


compartments marked with fuse types and sizes. 


1.10 QUALITY ASSURANCE 


A. Installer Qualifications: Personnel shall be trained and certified by manufacturer for 
installation of units required for this Project. 


1.11 PROJECT CONDITIONS 


A. Perform a full test of the existing system prior to starting work. Document any 
equipment or components not functioning as designed. 


B. Record of completed preliminary testing to be provided along with request to perform 
fire alarm system acceptance testing. 


C. Use of Devices during Construction: Protect devices during construction unless 
devices are placed in service to protect the facility during construction. 


DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM 283111 - 4 







ALDRIDGE BUILDING HVAC MODERNIZATIONFEBRUARY 2015 
15RFP1 0101 K-JAJ 


1.12 WARRANTY 


A. Special Warranty: Manufacturer agrees to repair or replace fire-alarm system 
equipment and components that fail in materials or workmanship within specified 
warranty period. 
1. Warranty Extent: All equipment and components not covered in the Maintenance 


Service Agreement. 
2. Warranty Period: Five years from date of Substantial Completion. 


PART 2 - PRODUCTS 


2.1 SYSTEM DESCRIPTION 


A. Source Limitations for Fire-Alarm System and Components: Provide system 
manufacturer's certification that all components provided have been tested as, and will 
operate as, a system. 


8. Noncoded, addressable system, with multiplexed signal transmission and 
audible/strobe evacuation. 


C. Automatic sensitivity control of certain smoke detectors. 


D. All components provided shall be listed for use with the selected system. 


E. 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. 


2.2 SYSTEMS OPERATIONAL DESCRIPTION 


A. Fire-alarm signal initiation shall be by one or more of the following devices and 
systems: 
1. Manual stations. 
2. Heat detectors. 
3. Smoke detectors. 
4. Duct smoke detectors. 


8. Fire-alarm signal shall initiate the following actions: 
1. Continuously operate alarm notification appliances, including audible and visual 


evacuation notices. 
2. Identify alarm and specific initiating device at fire-alarm control unit, connected 


network control panels, and remote annunciators. 
3. Transmit an alarm signal to the remote alarm receiving station. 
4. Release fire and smoke doors held open by magnetic door holders. 
5. Switch heating, ventilating, and air-conditioning equipment controls to fire-alarm 


mode. 
6. Close smoke dampers in air ducts of designated air-conditioning duct systems. 
7. Recall elevators to primary or alternate recall floors. 
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8. Activate emergency shutoffs for gas and fuel supplies. 
9. Record events in the system memory. 


C. Supervisory signal initiation shall be by one or more of the following devices and 
actions: 
1. Duct smoke detection device activation. 
2. User disabling of zones or individual devices. 
3. Loss of communication with any panel on the network. 


D. System trouble signal initiation shall be by one or more of the following devices and 
actions: 
1. Open circuits, shorts, and grounds in designated circuits. 
2. Opening, tampering with, or removing alarm-initiating and supervisory signal­ 


initiating devices. 
3. Loss of communication with any addressable sensor, input module, relay, control 


module, remote annunciator, printer interface, or Ethernet module. 
4. Loss of primary power at fire-alarm control unit. 
5. Ground or a single break in internal circuits of fire-alarm control unit. 
6. Abnormal ac voltage at fire-alarm control unit. 
7. Break in standby battery circuitry. 
8. Failure of battery charging. 
9. Abnormal position of any switch at fire-alarm control unit or annunciator. 


E. System Supervisory Signal Actions: 
1. Identify specific device initiating the event at fire-alarm control unit, connected 


network control panels, and remote annunciators. 
2. After a time delay of 200 seconds, transmit a trouble or supervisory signal to the 


remote alarm receiving station. 
3. Transmit system status to building management system. 


2.3 FIRE-ALARM CONTROL UNIT 


A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 
1. Edwards EST 3 Series. 
2. FCI E3 Series. 
3. Fenwal Protection Systems FenwalNET 6000 Series. 


B. General Requirements for Fire-Alarm Control Unit: 
1. Field-programmable, microprocessor-based, modular, power-limited design with 


electronic modules, complying with UL 864. 
a. System software and programs shall be held in nonvolatile flash, electrically 


erasable, programmable, read-only memory, retaining the information 
through failure of primary and secondary power supplies. 


b. Include a real-time clock for time annotation of events on the event recorder 
and printer. 
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c. Provide communication between the FACP and remote circuit interface 
panels, annunciators, and displays. 


d. The FACP shall be listed for connection to a central-station signaling 
system service. 


e. Provide nonvolatile memory for system database, logic, and operating 
system and event history. The system shall require no manual input to 
initialize in the event of a complete power down condition. The FACP shall 
provide a minimum 500-event history log. 


2. Addressable Initiation Device Circuits: The FACP shall indicate which 
communication zones have been silenced and shall provide selective silencing of 
alarm notification appliance by building communication zone or floor. 


3. Addressable Control Circuits for Operation of Notification Appliances and 
Mechanical Equipment: The FACP shall be listed for releasing service. 


C. Alphanumeric Display and System Controls: Arranged for interface between human 
operator at fire-alarm control unit and addressable system components including 
annunciation and supervision. Display alarm, supervisory, and component status 
messages and the programming and control menu. 
1. Annunciator and Display: Liquid-crystal type, two line(s) of 80 characters, 


minimum. 
2. Keypad: Arranged to permit entry and execution of programming, display, and 


control commands and to indicate control commands to be entered into the 
system for control of smoke-detector sensitivity and other parameters. 


D. Initiating-Device, Notification-Appliance, and Signaling-Line Circuits: 
1. Pathway Class Designations: NFPA 72, Class A. 
2. Pathway Survivability: Level 1. 
3. Install no more than 50 addressable devices on each signaling-line circuit. 
4. Serial Interfaces: 


a. One RS 485 port for remote annunciators, Ethernet module, or multi­ 
interface module (printer port). 


b. One USB port for PC configuration. 
c. One RS 232 port for voice evacuation interface. 


E. Smoke-Alarm Verification: 
1. Initiate audible and visible indication of an "alarm-verification" signal at fire-alarm 


control unit. 
2. Activate an approved "alarm-verification" sequence at fire-alarm control unit and 


detector. 
3. Sound general alarm if the alarm is verified. 
4. Cancel fire-alarm control unit indication and system reset if the alarm is not 


verified. 


F. Notification-Appliance Circuit: 
1. Audible appliances shall sound in a three-pulse temporal pattern, as defined in 


NFPA 72. 
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2. Visual alarm appliances shall flash in synchronization where multiple appliances 
are in the same field of view, as defined in NFPA 72. 


G. Elevator Recall: 
1. Elevator recall shall be initiated only by one of the following alarm-initiating 


devices: 
a. Elevator lobby detectors except the lobby detector on the designated floor. 
b. Smoke detector in elevator machine room. 
c. Smoke detectors in elevator hoistway. 


2. Elevator controller shall be programmed to move the cars to the alternate recall 
floor if lobby detectors located on the designated recall floors are activated. 


H. Door Controls: Door hold-open devices that are controlled by smoke detectors at 
doors in smoke-barrier walls and stair doors shall be connected to fire-alarm system. 


I. Remote Smoke-Detector Sensitivity Adjustment: Controls shall select specific 
addressable smoke detectors for adjustment, display their current status and 
sensitivity settings, and change those settings. Allow controls to be used to program 
repetitive, time-scheduled, and automated changes in sensitivity of specific detector 
groups. Record sensitivity adjustments and sensitivity-adjustment schedule changes in 
system memory, and print out the final adjusted values on system printer. 


J. Transmission to Remote Alarm Receiving Station: Automatically transmit alarm, 
supervisory, and trouble signals to a remote alarm station. 


K. Audible Alarm Signaling Service: 
1. Simultaneous activation of all audible appliances in facility upon alarm signal. 
2. Status Annunciator: Indicate the status of various audible notification zones. 
3. Horns or tone generators shall automatically transfer to backup units, on primary 


equipment failure. 


L. Primary Power: 24-V dc obtained from 120-V ac service and a power-supply module. 
Initiating devices, notification appliances, signaling lines, trouble signals, supervisory 
and digital alarm communicator transmitters shall be powered by 24-V dc source. 
1. Alarm current draw of entire fire-alarm system shall not exceed 80 percent of the 


power-supply module rating. 


M. Secondary Power: 24-V dc supply system with batteries, automatic battery charger, 
and automatic transfer switch. 
1 . Batteries: Sealed, valve-regulated, recombinant lead acid. 


N. Instructions: Computer printout or typewritten instruction card mounted behind a 
plastic or glass cover in a stainless-steel or aluminum frame. Include interpretation and 
describe appropriate response for displays and signals. Briefly describe the functional 
operation of the system under normal, alarm, and trouble conditions. 
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2.4 MANUAL FIRE-ALARM BOXES 


A. General Requirements for Manual Fire-Alarm Boxes: Comply with UL 38. Boxes shall 
be finished in red with molded, raised-letter operating instructions in contrasting color; 
shall show visible indication of operation; and shall be mounted on recessed outlet 
box. If indicated as surface mounted, provide manufacturer's surface back box. 
1. Double-action mechanism requiring two actions to initiate an alarm, pull-lever 


type; with integral or attached addressable module arranged to communicate 
manual-station status (normal, alarm, or trouble) to fire-alarm control unit. 


2. Station Reset: Key- or wrench-operated switch. 
3. Protective Tamper Shield: Factory-fabricated, clear plastic enclosure hinged at 


the top to permit lifting for access to initiate an alarm. Integral buzzer will sound 
locally if clear plastic enclosure is opened to discourage tampering. 


2.5 SYSTEM SMOKE DETECTORS 


A. General Requirements for System Smoke Detectors: 
1. Comply with UL 268; operating at 24-V dc, nominal. 
2. Detectors shall be two-wire type. 
3. Integral Addressable Module: Arranged to communicate detector status (normal, 


alarm, or trouble) to fire-alarm control unit. 
4. Base Mounting: Detector and associated electronic components shall be 


mounted in a twist-lock module that connects to a fixed base. Provide terminals 
in the fixed base for connection to building wiring. 


5. Self-Restoring: Detectors do not require resetting or readjustment after actuation 
to restore them to normal operation. 


6. Integral Visual-Indicating Light: LED type, indicating detector has operated and 
power-on status. 


7. Remote Control: Unless otherwise indicated, detectors shall be digital­ 
addressable type, individually monitored at fire-alarm control unit for calibration, 
sensitivity, and alarm condition. 
a. Multiple levels of detection sensitivity for each sensor. 


B. Photoelectric Smoke Detectors: 
1. Detector address shall be accessible from fire-alarm control unit and shall be 


able to identify the detector's location within the system and its sensitivity setting. 
2. An operator at fire-alarm control unit, having the designated access level, shall 


be able to manually access the following for each detector: 
a. Primary status. 
b. Device type. 
c. Present average value. 
d. Present sensitivity selected. 
e. Sensor range (normal, dirty, etc.). 


C. Duct Smoke Detectors: Photoelectric type complying with UL 268A. 
1. Detector address shall be accessible from fire-alarm control unit and shall be 


able to identify the detector's location within the system and its sensitivity setting. 
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2. An operator at fire-alarm control unit, having the designated access level, shall 
be able to manually access the following for each detector: 
a. Primary status. 
b. Device type. 
c. Present average value. 
d. Present sensitivity selected. 
e. Sensor range (normal, dirty, etc.). 


3. Weatherproof Duct Housing Enclosure: NEMA 250, Type 4X; NRTL listed for use 
with the supplied detector for smoke detection in HVAC system ducts. 


4. Each sensor shall have multiple levels of detection sensitivity. 
5. Sampling Tubes: Design and dimensions as recommended by manufacturer for 


specific duct size, air velocity, and installation conditions where applied. 


2.6 HEAT DETECTORS 


A. General Requirements for Heat Detectors: Comply with UL 521. 
1. Temperature sensors shall test for and communicate the sensitivity range of the 


device. 


B. Heat Detector, Combination Type: Actuated by either a fixed temperature of 135 deg F 
or a rate of rise that exceeds 15 deg F per minute unless otherwise indicated. 
1. Mounting: Twist-lock base interchangeable with smoke-detector bases. 
2. Integral Addressable Module: Arranged to communicate detector status (normal, 


alarm, or trouble) to fire-alarm control unit. 


C. Heat Detector, Fixed-Temperature Type: Actuated by temperature that exceeds a 
fixed temperature of 190 deg F. 
1. Mounting: Twist-lock base interchangeable with smoke-detector bases. 
2. Integral Addressable Module: Arranged to communicate detector status (normal, 


alarm, or trouble) to fire-alarm control unit. 


2.7 NOTIFICATION APPLIANCES 


A. General Requirements for Notification Appliances: Connected to notification-appliance 
signal circuits, zoned as indicated, equipped for mounting as indicated, and with screw 
terminals for system connections. 
1. Combination Devices: Factory-integrated audible and visible devices in a single­ 


mounting assembly, equipped for mounting as indicated, and with screw 
terminals for system connections. 


B. Visible Notification Appliances: Xenon strobe lights complying with UL 1971, with clear 
or nominal white polycarbonate lens mounted on an aluminum faceplate. The word 
"FIRE" is engraved in minimum 1-inch-high letters on the lens. 
1. Rated Light Output: 


a. 15/30/75/110 cd, selectable in the field. 
2. Mounting: Wall mounted unless otherwise indicated. 
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3. For units with guards to prevent physical damage, light output ratings shall be 
determined with guards in place. 


4. Flashing shall be in a temporal pattern, synchronized with other units. 
5. Strobe Leads: Factory connected to screw terminals. 
6. Mounting Faceplate: Factory finished, red. 


2.8 REMOTE ANNUNCIATOR 


A. Description: Annunciator functions shall match those of fire-alarm control unit for 
alarm, supervisory, and trouble indications. Manual switching functions shall match 
those of fire-alarm control unit, including acknowledging, silencing, resetting, and 
testing. 
1. Mounting: Flush cabinet, NEMA 250, Type 1. 


B. Display Type and Functional Performance: Alphanumeric display and LED indicating 
lights shall match those of fire-alarm control unit. Provide controls to acknowledge, 
silence, reset, and test functions for alarm, supervisory, and trouble signals. 


2.9 ADDRESSABLE INTERFACE DEVICE 


A. General: 
1. Include address-setting means on the module. 
2. Store an internal identifying code for control panel use to identify the module 


type. 
3. Listed for controlling HVAC fan motor controllers. 


B. Monitor Module: Microelectronic module providing a system address for alarm­ 
initiating devices for wired applications with normally open contacts. 


C. Integral Relay: Capable of providing a direct signal to elevator controller to initiate 
elevator recall and to circuit-breaker shunt trip for power shutdown. 
1. Allow the control panel to switch the relay contacts on command. 
2. Have a minimum of two normally open and two normally closed contacts 


available for field wiring. 


2.10 DIGITAL ALARM COMMUNICATOR TRANSMITTER 


A. Digital alarm communicator transmitter shall be acceptable to the remote central 
station and shall comply with UL 632. 


B. Functional Performance: Unit shall receive an alarm, supervisory, or trouble signal 
from fire-alarm control unit and automatically capture two telephone line(s) and dial a 
preset number for a remote central station. When contact is made with central 
station(s), signals shall be transmitted. If service on either line is interrupted for longer 
than 45 seconds, transmitter shall initiate a local trouble signal and transmit the signal 
indicating loss of telephone line to the remote alarm receiving station over the 
remaining line. Transmitter shall automatically report telephone service restoration to 
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the central station. If service is lost on both telephone lines, transmitter shall initiate the 
local trouble signal. 


C. Local functions and display at the digital alarm communicator transmitter shall include 
the following: 
1. Verification that both telephone lines are available. 
2. Programming device. 
3. LED display. 
4. Manual test report function and manual transmission clear indication. 
5. Communications failure with the central station or fire-alarm control unit. 


D. Digital data transmission shall include the following: 
1. Address of the alarm-initiating device. 
2. Address of the supervisory signal. 
3. Address of the trouble-initiating device. 
4. Loss of ac supply. 
5. Loss of power. 
6. Low battery. 
7. Abnormal test signal. 
8. Communication bus failure. 


E. Self-Test: Conducted automatically every 24 hours with report transmitted to central 
station. 


2.11 NETWORK COMMUNICATIONS 


A. Provide network communications for fire-alarm system according to fire-alarm 
manufacturer's written requirements. 


B. Provide network communications pathway per manufacturer's written requirements 
and requirements in NFPA 72 and NFPA 70. 


C. Provide integration gateway using BACnet or Modbus for connection to building 
automation system. Coordinate protocol with mechanical contractor. 


2.12 FIRE ALARM WIRE AND CABLE 


A. General Wire and Cable Requirements: NRTL listed and labeled as complying with 
NFPA 70, Article 760. 


B. Signaling Line Circuits: Twisted, shielded pair, size as recommended by system 
manufacturer, but not less than No. 16 AWG. 


C. Non-Power-Limited Circuits: Solid-copper conductors with 600-V rated, 75 deg C, 
color-coded insulation, and complying with requirements in UL 2196 for a two-hour 
rating. 
1. Low-Voltage Circuits: No. 16 AWG, minimum, in pathway. 
2. Line-Voltage Circuits: No. 12 AWG, minimum, in pathway. 
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2.13 DEVICE GUARDS 


A. Description: Welded wire mesh of size and shape for the manual station, smoke 
detector, gong, or other device requiring protection. 
1. Factory fabricated and furnished by device manufacturer. 
2. Finish: Paint of color to match the protected device. 


PART 3 - EXECUTION 


3.1 EXAMINATION 


A. Examine areas and conditions for compliance with requirements for ventilation, 
temperature, humidity, and other conditions affecting performance of the Work. 
1. Verify that manufacturer's written instructions for environmental conditions have 


been permanently established in spaces where equipment and wiring are installed, 
before installation begins. 


B. Examine roughing-in for electrical connections to verify actual locations of connections 
before installation. 


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


3.2 EQUIPMENT INSTALLATION 


A. Comply with NFPA 72, NFPA 101, and requirements of authorities having jurisdiction 
for installation and testing of fire-alarm equipment. Install all electrical wiring to comply 
with requirements in NFPA 70 including, but not limited to, Article 760, "Fire Alarm 
Systems." 
1. Devices placed in service before all other trades have completed cleanup shall 


be replaced. 
2. Devices installed but not yet placed in service shall be protected from 


construction dust, debris, dirt, moisture, and damage according to manufacturer's 
written storage instructions. 


B. Install wall-mounted equipment, with tops of cabinets not more than 78 inches above 
the finished floor. 


C. Manual Fire-Alarm Boxes: 
1. Install manual fire-alarm box in the normal path of egress within 60 inches of the 


exit doorway. 
2. Mount manual fire-alarm box on a background of a contrasting color. 
3. The operable part of manual fire-alarm box shall be between 42 inches and 48 


inches above floor level. All devices shall be mounted at the same height unless 
otherwise indicated. 


4. Manual fire alarm boxes shall be provided with clear plastic cover. The cover 
shall have an integral buzzer that sounds when the cover is opened to deter 
tampering. 
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D. Smoke- or Heat-Detector Spacing: 
1. Comply with the "Smoke-Sensing Fire Detectors" section in the "Initiating 


Devices" chapter in NFPA 72, for smoke-detector spacing. 
2. Comply with the "Heat-Sensing Fire Detectors" section in the "Initiating Devices" 


chapter in NFPA 72, for heat-detector spacing. 
3. Smooth ceiling spacing shall not exceed 30 feet. 
4. Spacing of detectors for irregular areas, for irregular ceiling construction, and for 


high ceiling areas shall be determined according to Annex A in NFPA 72. 
5. HVAC: Locate detectors not closer than 36 inches from air-supply diffuser or 


return-air opening. 
6. Lighting Fixtures: Locate detectors not closer than 12 inches from any part of a 


lighting fixture and not directly above pendant mounted or indirect lighting. 


E. Install a cover on each smoke detector that is not placed in service during 
construction. Cover shall remain in place except during system testing. Remove cover 
prior to system turnover. 


F. Duct Smoke Detectors: Comply with NFPA 72 and NFPA gOA. Install sampling tubes 
so they extend the full width of duct. Tubes more than 36 inches long shall be 
supported at both ends. 
1. Do not install smoke detector in duct smoke-detector housing during 


construction. Install detector only during system testing and prior to system 
turnover. 


G. Remote Status and Alarm Indicators: Install in a visible location near each smoke 
detectorhat is not readily visible from normal viewing position. 


H. Alarm-Indicating Devices: Install not less than 6 inches below the ceiling. Install all 
devices at the same height unless otherwise indicated. 


I. Device Location-Indicating Lights: Locate in public space near the device they monitor. 


3.3 FIRE ALARM WIRING AND INSTALLATION 


A. Comply with NECA 1 and NFPA 72. 


B. Wiring Method: Install wiring in EMT or rigid steel raceway. 
1. Fire alarm circuits and equipment control wiring associated with the fire alarm 


system shall be installed in a dedicated pathway system. This system shall not be 
used for any other wire or cable. 


C. Wiring Method: 
1. Cables and pathways used for fire alarm circuits, and equipment control wiring 


associated with the fire alarm system, may not contain any other wire or cable. 
2. Signaling Line Circuits: Power-limited fire alarm cables shall not be installed in 


the same cable or pathway as signaling line circuits. 
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D. Wiring within Enclosures: Separate power-limited and non-power-limited conductors 
as recommended by manufacturer. Install conductors parallel with or at right angles to 
sides and back of the enclosure. Bundle, lace, and train conductors to terminal points 
with no excess. Connect conductors that are terminated, spliced, or interrupted in any 
enclosure associated with the fire alarm system to terminal blocks. Mark each terminal 
according to the system's wiring diagrams. Make all connections with approved crimp­ 
on terminal spade lugs, pressure-type terminal blocks, or plug connectors. 


E. Cable Taps: Use numbered terminal strips in junction, pull, and outlet boxes, cabinets, 
or equipment enclosures where circuit connections are made. 


F. Color Coding: Color code fire alarm conductors differently from the normal building 
power wiring. Use one color code for alarm circuit wiring and another for supervisory 
circuits. Color code audible alarm-indicating circuits differently from alarm-initiating 
circuits. Use different colors for visible alarm-indicating devices. Paint fire alarm 
system junction boxes and covers red. 


G. Risers: Install at least two vertical cable risers to serve the fire alarm system. Separate 
risers in close proximity to each other with a minimum one-hour-rated wall, so the loss 
of one riser does not prevent the receipt or transmission of signals from other floors or 
zones. 


3.4 PATHWAYS 


A. Pathways shall be installed in EMT or rigid steel raceway. 


B. Exposed raceways shall be painted red enamel. 


3.5 CONNECTIONS 


A. Make addressable connections with a supervised interface device to the following 
devices and systems. Install the interface device less than 36 inches from the device 
controlled. Make an addressable confirmation connection when such feedback is 
available at the device or system being controlled. 
1. Smoke dampers in air ducts of designated HVAC duct systems. 
2. Magnetically held-open doors. 
3. Alarm-initiating connection to elevator recall system and components. 
4. Alarm-initiating connection to activate emergency shutoffs for gas and fuel 


supplies. 
5. Supervisory connections at valve supervisory switches. 
6. Supervisory connections at low-air-pressure switch of each dry-pipe sprinkler 


system. 
7. Supervisory connections at elevator shunt-trip breaker. 
8. Data communication circuits for connection to building management system. 
9. Supervisory connections at fire-pump power failure including a dead-phase or 


phase-reversal condition. 
10. Supervisory connections at fire-pump engine control panel. 
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3.6 IDENTIFICATION 


A. Identify system components, wiring, cabling, and terminals. 


B. Install framed instructions in a location visible from fire-alarm control unit. 


3.7 GROUNDING 


A. Ground fire-alarm control unit and associated circuits; comply with IEEE 1100. Install a 
ground wire from main service ground to fire-alarm control unit. 


B. Ground shielded cables at the control panel location only. Insulate shield at device 
location. 


3.8 FIELD QUALITY CONTROL 


A. Field tests shall be witnessed by authorities having jurisdiction. 


B. Manufacturer's Field Service: Engage a factory-authorized service representative to 
test and inspect components, assemblies, and equipment installations, including 
connections. 


C. Perform tests and inspections. 


D. Perform the following tests and inspections with the assistance of a factory-authorized 
service representative: 
1. Visual Inspection: Conduct visual inspection prior to testing. 


a. Inspection shall be based on completed record Drawings and system 
documentation that is required by the "Completion Documents, Preparation" 
table in the "Documentation" section of the "Fundamentals" chapter in 
NFPA 72. 


b. Comply with the "Visual Inspection Frequencies" table in the "Inspection" 
section of the "Inspection, Testing and Maintenance" chapter in NFPA 72; 
retain the "Initial/Reacceptance" column and list only the installed 
components. 


2. System Testing: Comply with the "Test Methods" table in the "Testing" section of 
the "Inspection, Testing and Maintenance" chapter in NFPA 72. 


3. Factory-authorized service representative shall prepare the "Fire Alarm System 
Record of Completion" in the "Documentation" section of the "Fundamentals" 
chapter in NFPA 72 and the "Inspection and Testing Form" in the "Records" 
section of the "Inspection, Testing and Maintenance" chapter in NFPA 72. 


E. Reacceptance Testing: Perform reacceptance testing to verify the proper operation of 
added or replaced devices and appliances. 


F. Fire-alarm system will be considered defective if it does not pass tests and 
inspections. 
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G. Prepare test and inspection reports. 


3.9 DEMONSTRATION 


A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain fire-alarm system. 


END OF SECTION 
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