WKU Campus Policy Guide
Fire Alarm Guide 

Policy Owner: Environmental Health & Safety 
Effective Date:

I. REFERENCES
A. National Fire Protection NFPA 72
B. National Electrical Codes  NFPA72

C. Kentucky Building Codes (KBC)  Chapter 9 fire protection
II. POLICY
This policy is not intended to supplant or supersede any of the requirements prescribed by National, State or Local codes, standards and ordinances, and by no means relieves the Registered Professional from his or her duties and responsibilities to ensure that the design and installation meets the applicable standards. Western Kentucky University assumes no responsibility or liability for the accuracy of any codes, standards or ordinances referenced herein nor their relevance to any particular project. 

III Purpose 

The purpose of a fire alarm system shall primarily to provide public notification to the occupants in the building if smoke or fire has been detected.  Fire alarm systems will also alert the occupants of a supervisory or trouble condition with in the building.  

IV. Introduction 

The following design guidelines have been prepared by Western Kentucky University to provide the Registered Design Professional with a brief overview of the general requirements related to the design of fire alarm systems 

These guidelines describe a fiber optic fire alarm network utilizing multiple Fire Alarm Control Panels networked together with a Propriety Monitoring Center.  All networking systems shall be compatible with Style 4 and 7. Western Kentucky University’s exiting IMS or NCC monitoring Center.
V. Application

                                All fire alarm systems at WKU to be of the microprocessor controlled, addressable reporting type at location and at the FCC.

1. All initiating devices to be individually addressable with features as listed in the master specifications. 


2. Visual signal appliances are to be located as required by building codes and standards. 


3. The fire alarm system to receive power from a building emergency power supply where available. In addition, the system to be equipped with battery back-up sized as described in the master specifications. 


4. System design to incorporate digital voice messaging. Verify with WKU EH&S to see if this feature is required for each particular building. As a minimum, the system is to incorporate future expansion capabilities for such features. 


5. The Registered Design Professional shall include in the contract documents a riser diagram showing interconnection of the Fire Alarm Control Panel (FACP), Fire Command Centre (FCC), Intelligent Network Annunciator (INA) and other network devices, as well as typical connections of devices. 


6. Record drawings to indicate the device address for each addressable device and its position in the facility.


7. Record drawings to indicate its position on the hardwired circuit for each conventional device including both input and output circuits 


8. System design shall incorporate dedicated individual conduit systems and risers as follows: 

.A Fire fighters telephones 

 B Voice communication 

C Visual signal appliances 

.D Initiating and monitoring devices 

.E Network data communication between FACP, IMS, NCC


The system shall incorporate, as a minimum, one (1) local fire alarm control panel. Where deemed advisable or necessary by the Registered Design Professional, the system may utilize a peer-to-peer network configuration. This approach is suggested for buildings over 8 stories in height (25 – 30 m) or buildings with more than 500 initiating devices. 


All controls amplifiers and software programming shall reside in the main FACP, or in the case of a peer-to-peer network system, in the FACP that services the floors and the devices and equipment it controls, monitors or supervises. 


The system design shall not utilize transponders, networked appliance controllers or other means that would locate audio amplifiers, visual signal power supplies, etc. remote from the FCC or FACP’s. Field Controlled Power Supplies (FCPS) are not to be utilized. Networked FACP’s may be used for large systems within a single facility. Input circuits for the area of detection and output circuits covering that area of detection must reside in the same networked FACP. The consideration for using networked FACP’s shall be based upon cost savings derived from reduction in conductor sizing due to voltage drops, conduit sizing or any project that requires a phased completion plan.  


The system design shall incorporate soft key buttons to enable individual zone paging and minimum of one button to activate all-call paging. 


The system design shall incorporate a means of monitoring the area or stair well pressurization fans and provide positive feedback to the FACP to display fan status.
System Configuration 

The system shall be compatible with the existing WKU Proprietary Monitoring Station.  The system design shall incorporate a minimum of one paging zone for all floors and independently. 


The system design shall incorporate loop isolation modules to prevent a fault in one fire compartment from affecting the system or devices in adjacent compartments. 

System design to incorporate as a minimum two (2) banks of switches for bypass configuration of the system. The master specifications to incorporate the basic switches for each bank. Coordinate any additional switches with the WKU facilities personnel.  


System design to incorporate minimum of one back-up amplifier per audio channel in each FCC or FACP. 


System to employ a two channel audio path design and direct wiring of each paging zone to its associated FCC or FACP. The use of a distributed remote controlled system configuration using relay modules, control modules or a combination thereof is not acceptable. All paging zone control to be by switching digital amplifier inputs or outputs located in the FACP or FCC. 


Where Loop Isolation Modules are employed such modules and wiring shall be arranged such that the data communication loop does not depend on the integrity of the wiring between loop isolator modules for communication with other devices on the system. The loop isolator module shall be used to create a T-tap on the redundant data loop and shall maintain Class A configuration of the vertical riser, even if the loop isolator module has disconnected the devices on its output due to a fault condition. 


Audible and visual signal appliances (accepting Voice Evaluation Speakers) are to be arranged throughout the floor spaces in an alternative circuit pattern. This means that a minimum of two bell circuits and two visual appliance circuits will be required for each facility and that non-adjacent devices will be connected to the same circuit. 

Acceptable Abbreviations for drawings include: FCC (Fire Command Center), FACP (Fire Alarm Control Panel), INA  (Intelligent Network Annunciator), NFACP (Networked Fire Alarm Control Panel) 


Annunciators, FACP’s, FCC’s, etc to be located in interior building walls only. 

2 Device Particulars 


Where environmental conditions prohibit the use of addressable devices, conventional hardwired devices may be utilized. Such devices shall be connected to an addressable monitor module to provide individual device annunciation, or where multiple devices of the same type are utilized in a common space or area, a common monitor module may monitor them. Such devices requiring power to operate shall be supplied directly by the FACP. 


Where possible utilize combination audible/visual signal appliances. 


Magnetic door holders are to operate on 120 volt or 24 volt AC normal power. All door holders in each building must connected to one common relay module for release on a fire alarm condition. 


Smoke detectors shall be located in all stairwells, elevator shafts and similar vertical riser spaces throughout the building. 


Where space configuration or height inhibits the case of access and maintenance for devices (such as in atriums, large air plenums, etc.), the design shall utilize smoke evac detection systems. 


ANNUNCIATORS 

The Fire Alarm Panel should be placed at the main entrance to the facility in concurrence and request of the Bowing Green Fire Department, EH&S.  On rare instances when the fire alarm panel cannot be placed at the main entrance, a remote annunciator shall be installed per the following: 

In a simple floor plan building, an Alphanumeric LCD Annunciator with acknowledge, silence and reset capabilities to control the FACP system shall be installed.  This annunciator shall be in a lockable cabinet or keyed the same as the FACP 




Design to include for synchronized strobes only where more than one strobe is visible at any one time. The use of synchronized strobes throughout the facility will unnecessarily increase the size of the power supplies. 


Where Door-Hold-Open devices are used, connect these devices to the fire alarm system for control by the FACP. Power for these units shall not be supplied from the FACP.  Devices must fail in the safe mode (Unlocked)

FACP to render inoperative all automatic features on electrically operated doors.  


System design to include initiating and signal appliances in service corridors of air handling units, including but not limited to heat detectors, pull stations, bells and/or speakers, and strobes.
Communication Devices 


Voice Evacuation Speakers to be located throughout the facility to ensure all pages and audible messages are intelligible throughout as stipulated in the applicable codes. Speakers are recommended to be located at maximum 10 meters on centre. 


Where in the opinion of the Registered Design Professional the quality or intelligibility of the audio signal is not compromised, audible and visual signal appliances shall be wall mounted wherever possible. 


All buildings exceeding three (5) stories in height to be equipped with a all channel voice evacuation system. 


All buildings exceeding two (5) stories in height to be equipped with fire fighter telephones. 


Fire fighter telephones shall not be of the party line type. Each telephone shall connect back to the FCC via a dedicated circuit. Fire fighter junction boxes shall not be used as a riser raceway. 


Fire fighter telephones shall be located within 3 feet of each stairwell and in the fire fighters elevator lobby at each floor. 


Audible signaling appliances in mechanical rooms, loading docks, stairs and similar areas are to be horn / speaker type devices for single or dual (bi-directional) operation. 

2 Installation Requirements 


Vertical distribution in a building exceeding two (2) stories in height shall be examined for installation techniques that would comply with KBC requirements for high buildings. The routing of horizontal conduit paths utilized for vertical fire alarm system risers shall be shown in detail to avoid crossing open atrium areas which could place the conductors at risk in the case of an event. If a satisfactory routing can not be determined the owner is to be consulted for direction as to the use of fire rated cabling for the horizontal transition of open areas.   


All vertical riser cabling shall be contained in a rated shaft or assembly not containing conductors of other systems, except that the riser may be shared with conductors of the emergency power system. Vertical riser cabling refers to those cables that interconnect devices and components at different floor levels to the FCC and/or FACP’s, regardless of the physical orientation of conduit and cabling once installed in its final position. 


The system design shall use minimum 19 mm conduit unless specified otherwise. System design to ensure that conduit fill does not exceed 40% at any point. 


Design shall incorporate the following installation requirements: 

.1 
All wiring to be installed in conduit. 

.2 
All devices to be installed in minimum 100 mm square box with a minimum depth of 55 mm. 

.3 
Wire mold type surface raceways may be utilized for distances of 1.5 meters or less. 

.4 
Wire mold outlet boxes shall not contain more than 50% of the conductors allowed by code. 

.5 
All conductors to be FASS type for wiring 16-gauge and less. 

.6 
Conductors 14 gauge and up to be RW90 XLPE. 

7.
Audible and visual signal appliances shall not share a common output circuit.
Verification Requirements 


The Registered Design Professional shall be present to witness the entire fire alarm verification process. During the verification procedure, the Registered Design Professional is to record the tap setting of each audible device and record the dB reading at each audible device measured at a distance of 10 feet using OSHA a sensitivity rating. This rating shall be compared against the 15 Db over ambient rating to ensure the device audibility level is being met. At the conclusion of the verification the Design Professional shall produce check sheets listing the loading of each individual amplifier. 


At the completion of the verification, the Registered Design Professional shall present a copy of his verification check sheets for inclusion in the Operation and Maintenance (O & M) Manual  


At time of verification, the Owner will produce, install and enter into the system a bar code to provide individual identification of each device on the system. 


During the verification process, the Registered Design Professional shall ensure that all devices have been installed in compliance with all applicable codes and standards. Where the installation does not comply, the Registered Design Professional shall instruct the installer to correct the situation, issue a change order to add required devices or provide a written explanation as to the reason for non-compliance. The letter must meet the approval of the authority having jurisdiction. 

System Interfaces 


System design to utilize interposing relays for the switching of ancillary devices and equipment operating on voltages greater than 24 volts AC or DC with a maximum rating of 12 watts.. Under no condition shall the fire alarm components be used to directly control such devices. 


System design to ensure that communication or signals between two non-fire alarm systems such as elevators and emergency generators must travel by direct connection between such systems. System design is not to use the fire alarm system to act as carrier of status or other signal between non-related systems. 

Duct Air Detection Systems 

Air detection systems shall be considered for applications involving open air atrium buildings where traditional smoke detection devices are ineffective above thirty feet or historical locations requiring retrofitting that require the preservation of architectural elements. 


Interfacing to the fire alarm system shall be accomplished by input modules interface for alarm and trouble connection and relay output for resetting the detector if applicable (different manufacturers have different requirements) 


Consideration shall be given to locate the detectors in a location for accessibility for maintenance to the data connection port. In the absence of this requirement a remote data connection port shall be installed that is accessible for a laptop connection to the onboard configuration software utility. 


Smoke particulate transportation times shall be designed and tested for a maximum of 60 seconds. System testing for verification purposes shall include the confirmation that each sampling point is functional and transportation time does not exceed the 60 seconds until initial detection of the particulate. The end cap of the sampling network shall serve as the primary test port for transportation time testing. Sufficient particulate shall be injected to the end cap location to initiate a full alarm condition in less than 60 seconds to satisfy the requirements of owner. 


The use of capillary tubing and fixed sample points shall be based upon the ceiling type encountered in the area of detection. In finished ceiling areas the use of capillary tubing and fixed sample points is required. 


The sampling tube network shall conform to ULC requirements for identification and this shall be noted and identified in the final verification reporting documents delivered to the owner. 

