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1.0 Purpose 

A. The following guideline provides the minimum standards and requirements for fire 
alarm systems. 

2.0 Procedural: 

A. The NC State design project manager shall schedule a meeting with the NC State 
Facilities Operations Electronic Systems team prior to initiating design.   

B. The Engineer of Record shall insure continuous alarm protection when designing 
fire alarm systems where upgrading, modifying or phasing of work is required.  Fire alarm 
protection shall be maintained in occupied areas at all times.  The Engineer of Record shall 
prepare a construction phasing plan to be included in the bid documents.  

3.0 General Requirements  

A. The Fire Alarm System design and installation shall comply with requirements of 
the latest edition of NC State Construction Office (SCO) design and testing guidelines titled 
Fire Detection and Alarm Systems 
http://www.ncsco.com/documents/guidelines/2011FireAlarmGuidelines.pdf and NC SCO 
Electrical Guidelines and Policies 
http://www.ncsco.com/documents/guidelines/2011_Electrical_Guidelines.pdf 

B. Fire Alarm Systems shall be installed by an approved manufacturer certified by the 
manufacturer. 
http://www.ncsu.edu/ncsu/facilities/con_guidelines/pdfs/Division00_Preferred_Manufact
urers_List.pdf 

C.  Engineer of Record shall design a complete fire detection system with total smoke 
detector coverage.   

D. The Designer shall witness 100% test and provide a copy of the verified NFPA 72 
Record of Completion  Form 1-6.2.1 to NC State. 

E. The installation shall  meet NFPA 72, chapter 6 Requirements for Notification 
Appliances for Fire Alarm Systems.  A performance specification may be used to ensure 
compliance with all applicable codes, however the minimum quantity of notification 
appliances shall be as shown on plans and risers. A performance specification may be used 
to ensure the required audible signal levels are achieved. 

F. The Fire Alarm Control Panel (FACP) or annunciator, shall be mounted at the 
building’s designated emergency entrance .  Annunciation of all building alarms shall occur 
in one central location.  This includes fire, ventilation failure, and gas monitor alarms. 
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G. Prior to accepting the fire alarm shop drawing package, the Designer shall conduct a 
mandatory fire alarm review meeting to review the fire alarm shop drawing package with 
NC State.  

H. The Contractor shall conduct a mandatory pre-construction meeting with the 
electrical contractor, the fire alarm contractor and NC State. 

I. The contractor shall submit shop drawings of the fire alarm system to NC State for 
review.  The plan drawing showing devices, system riser, system interconnection drawings, 
and manufacturer’s specification sheets shall be included.  Drawings shall include design 
ambient sound level, audible alarm device sound power and alarm sound level for each 
space.  Additional devices required while verifying the system shall be at contractor’s 
expense.  

J. Prior to final inspection: 

a) the Fire Alarm Contractor shall demonstrate 100% compliance with 
plans, submittals, specifications and NFPA 72 to NC State.  

b)  Designer shall provide fully completed NC State Fire Alarm System 
Checklist for Addressable Systems  to NC State. Form is available as 
attachment to this guideline. 

   

4.0 Materials and Standards 

A. The fire alarm system design shall include at a minimum: 

1. A dual contact time-delay relay (minimum 60 seconds capability) installed 
at the main FACP to delay system trouble signals to the Emergency 
Communications Center.  

2. Compression type fittings for all conduit with insulated throats. 

3. If duct smoke detectors and/or linear beam smoke detectors are installed, a 
Remote Alarm Indicating Light (RAIL) that includes a test switch mounted at 
8'-0" AFF shall be provided. 

4. Magnet test capability for all smoke detectors. 

5. Pull stations with keyed locks for resetting purposes.  Allen key type locks 
are unacceptable.  Two (2) keys for each pull station shall be supplied to NC 
State.     

6. Three (3) isolation modules for each addressable loop; two (2) at the FACP 
and one (1) midway through the loop address scheme.     
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7. Devices for addressable systems to match the brand of FACP installed.  
These devices shall be addressable analog devices. 

8. The following bypass switches must be programmed into the system: 

c) Audio/visual bypass 

d) Tamper switch bypass (programmed as non-latching) 

e) Waterflow bypass (silenceable only) 

9. Wiring color codes shall be white/red, 14 gauge stranded, THHN for 
conventional initiating circuit.  The color code for door holders shall be 
orange+/grey-, 14 gauge stranded, THHN. 

10. CO/Freon gas alarms that require monitoring shall tie directly to the DAC. 

11. Air Handing Units 15,000 cfm or larger require duct detectors on the supply 
and return sides of the unit. 

12. Duct detectors in laboratory buildings shall shut down air handlers only 
when smoke is detected at the duct detector.  General alarm shall not shut 
down these units. 

13. A minimum of one addressable loop shall be provided per building floor.   

14. All fire alarm system devices located on any exterior building surface shall 
be weatherproof as defined by the National Electric Code. 

15. Systems installed in building additions or renovations shall be U.L. listed, 
matching existing devices or approved compatible devices for use with the 
existing fire alarm control panel (FACP) 

B. All devices for fire alarm systems shall be U.L. listed, matching existing devices or 
approved compatible devices for use with the existing FACP. 

C. The Contractor shall provide any special equipment, tools, and programming 
devices required for the operation, maintenance or repair of the installed fire alarm system.  

D. Costs for modifying the existing FACP shall be included in the contract. 

E. Approved Contractor and Vendors 

1. Fire alarm systems shall be fully serviceable and programmable by NC State 
and shall be U.L. certified as installed.   

2. Fire Alarm Contractor shall specialize in fire alarm system installation, be 
factory trained and certified, with a minimum of five (5) years documented 
experience installing and maintaining fire alarm system for similar 
installations. 
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F. One annual preventive maintenance (PM) test shall be performed on the entire fire 
alarm system between six (6) and twelve (12) months after NC State’s acceptance.  All 
system deficiencies found shall be documented and corrected.  This PM shall include all 
items to be annually tested as defined by the edition of NFPA 72 enforced at the time of 
system acceptance, in addition to the following:  

1. A complete software backup. 

2. A fifteen work-day notice of testing scheduled by the Contractor through NC 
State.  Testing shall be witnessed by a representative designated by  NC 
State. 

3. A report consisting of the NFPA Inspection and Testing Form furnished by 
the contractor, to the Engineer of Record and NC State within two (2) days 
after completion of this test. 

G. Training Requirements 

1. On-site training shall include: 

a) variable changes 

b) programming changes 

c) report creations and changes 

d) system functional changes 

2. Contractor shall provide 16 hours of on-site owner training to NC State 
personnel.  Training to include hardware repair and maintenance of all 
building panels and devices, including but not limited to, diagnostic 
procedures, system expansion, and maintenance techniques. 

3. Contractor shall provide a factory sponsored certified technical training for 
system installed.  This training shall certify two (2) technicians to maintain, 
service, and program installed system and receive direct manufacturer’s 
technical support for these systems, to include software updates if 
applicable.  All expenses to include tuition, transportation, and lodging for 
this training, shall be the responsibility of the contractor. 

 
 

H. Labeling Requirements 

2. Junction box covers shall be labeled as to their contents using an electronic 
labeling system with black letters on white background.  

3. Contractor shall label all wires terminating in junction boxes and riser 
boxes.  These labels shall be self-sticking wire numbers.  

4. All device labels shall be made using an electronic labeling system with black 
letters on white background.  Write-on labels are prohibited.  Contractor 
shall provide a typed legend for all junction boxes and riser boxes 
corresponding to these labels.  Legend shall be mounted in riser boxes.  If 
system does not have riser boxes, contractor shall provide legend to NC 
State at time of NC State acceptance. 
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5. All initiating devices for conventional systems (not addressable)  shall be 
labeled with their zone and sequence number. 

6. All initiating devices and modules for Intelligent Point Identification Device 
(P.I.D) systems shall be labeled with their addresses, including loop and 
point number. 

I. Programming and Software Requirements 

1. Contractor shall provide all software, hardware, interfaces, adapters, and 
cables required for all programming and maintenance functions.   

2. If the contractor would normally use a laptop to program the system, a 
similar computer shall be supplied even if programming from the FACP 
keypad is available. 

3. Contractor shall provide all software required for full system maintenance 
and upgrades to fire alarm system including any device changes, additions, 
or deletions.  

4. Contractor shall provide all software updates during the warranty period 
and upgrades to software following the warranty period that address system 
operating failures or defects during the life of the system. 

5. Contractor shall provide all levels of password access with documentation.    

J. Digital Alarm Communicator/Transmitter (DACT) Communication 

1.  The fire alarm system DACT shall communicate separate signals for Fire 
Alarm (zone 3), Fire Alarm Trouble (zone 4), Sprinkler Alarm and Sprinkler 
Waterflow Alarm (zone 5), and Sprinkler Supervisory Trouble (zone 6).  All 
other zones/signals required for specific installations shall be coordinated 
and approved by NC State before installation and programming.Digital 
communications shall be via 10 channel dialer complete with battery back-
up.  
http://www.ncsu.edu/ncsu/facilities/con_guidelines/pdfs/Division00_Pref
erred_Manufacturers_List.pdf 

2. The DACT shall be mounted in an adjacent or nearest mechanical or 
electrical room to the FACP.  Installation in a telecommunications equipment 
room or a housekeeping closet is prohibited. 

3. The Contractor shall install conduit from a location next to the DACT for 
connection of the dialer to the main telecommunications room.  A minimum  
4x4x2.5 inch deep hinged enclosure shall be installed within one (1) foot of 
the DACT and connected by a one (1) inch conduit.  Cable termination will 
be performed by NC State. 

K. A minimum of two levels of security shall be required at the FACP for addressable 
systems. 

L. Install equipment per manufacturers environmental requirements. 
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M. Power for the FACP, DACT and all remote power supplies and printer shall be from 
the emergency power panel.  Each shall be served by a dedicated circuit. 

N. All signal appliances,  shall be field selectable ANSI S3.41, three-pulse temporal 
pattern.  Audible signal level shall be field adjustable, with 101 dbA high level and 96 dbA 
low level.  Sound level based upon anechoic dBA at 10 feet. 

O. System outages for occupied buildings 

1. The Contractor shall notify NC State prior to any work to contacts/interface 
with any alarm detection devices (smoke detectors, pull stations, horns, 
panels, etc.).  If any disabling, disconnection, reconnection of fire alarm 
system equipment is necessary, the Contractor shall notify NC State at least 
five (5) working days prior to proposed work.  Work cannot proceed until 
contractor receives written approval from NC State. 

2. Disabling or disconnection shall be limited to one (1) working day per 
outage.  The Contractor shall be liable for any costs, direct or indirect, due to 
false alarms resulting from Contractor's work. 

P. Air handling units controlled by FACP shall be de-energized directly by the FACP 
during alarm shutdowns. Fire alarm device relays and Building Automation Systems shall 
not be used for alarm shutdowns of air handling systems. 

Q. Rolling fire doors shall be equipped with electric motor controls interfaced with the 
FACP.  

R. Spare Parts 

1. The following spare parts shall be provided to NC State prior to final 
acceptance of system: 

a) Fuses- two (2) of each size used in the installed system.. 

b) MPS- w/ monitor modules – Minimum one (1) or 2% of total 
installation. 

c) Audio-visual devices – Minimum one (1) or 4% of total installation. 

d) Indoor strobe only devices – Minimum one (1) or 4 % of total 
installation. 

e) Exterior indicating devices – Minimum one (1)  or 2% of total 
installation. 

f) Spot Smoke Detectors – Minimum one (1) or 6% of total installation. 

g) Spot heat/thermal detectors – Minimum one (1) or 6% of total 
installation. 

h) Spot detector bases – Minimum one (1) or 2% of total installation. 

i) Spot detector sounder bases – Minimum one (1) or 6% of total 
installation. 

j) Relay modules – Minimum one (1) or 4% of each total installation. 

k) Monitor modules – Minimum one (1) or 4% of total installation. 
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l) Isolation modules – Minimum one (1) or 4% of total installation. 

S. Documentation provided shall be complete and provided to NC State at the time of 
acceptance, and shall include all necessary information to support the above stated 
functions.  Manuals shall be bound, and published, consisting of the following: 

1. Installation Manual 

2. Operator/User’s Manual 

3. Technical Manual 

4. Programming Manual 

T. Spare Parts 

1. The following spare parts shall be provided to NC State prior to final 
acceptance of system: 

a) Fuses- two (2) of each size used in the installed system.. 

b) MPS- w/ monitor modules – Minimum one (1) or 2% of total 
installation. 

c) Audio-visual devices – Minimum one (1) or 4% of total installation. 

d) Indoor strobe only devices – Minimum one (1) or 4 % of total 
installation. 

e) Exterior indicating devices – Minimum one (1)  or 2% of total 
installation. 

f) Spot Smoke Detectors – Minimum one (1) or 6% of total installation. 

g) Spot heat/thermal detectors – Minimum one (1) or 6% of total 
installation. 

h) Spot detector bases – Minimum one (1) or 2% of total installation. 

i) Spot detector sounder bases – Minimum one (1) or 6% of total 
installation. 

j) Relay modules – Minimum one (1) or 4% of each total installation. 

k) Monitor modules – Minimum one (1) or 4% of total installation. 

l) Isolation modules – Minimum one (1) or 4% of total installation. 

U. Documentation provided shall be complete and provided to NC State at the time of 
acceptance, and shall include all necessary information to support the above stated 
functions.  Manuals shall be bound, and published, consisting of the following: 

1. Installation Manual 

2. Operator/User’s Manual 

3. Technical Manual 

4. Programming Manual 
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