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FIRE DETECTION AND ALARM SYSTEM BASICS 
 
This course is intended to explain the configuration of automatic fire detection and alarm 
systems from a very basic view point. 
 
Over the years since automatic fire detection and alarm systems were introduced for general 
use the technology that has been employed has change from a very simple battery powered 
electrical circuit to the systems we have to day which employ many microprocessors 
(computer chips) to meet the present-day demands.  During this presentation the products 
referred to will generally be products offered by Siemens Building Technologies (SBT). 
 
               
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  MXL-IQ    FS-250 
 
System Basics 
 
A fire detection and alarm system provides audible and visual signals as a result of the 
operation of manual or automatic fire alarm initiating devices such as a Manual Fire Alarm 
station, smoke detector or heat detector of from other protective equipment such as a fire 
sprinkler system.  
 
Manual Fire Alarm Stations (Pull Boxes), Smoke detectors, heat detectors, (Fire Sprinkler) 
Waterflow switches are initiating devices.  Audible devices, like horns, bells, buzzers and 
chimes and visual signal devices like strobes and signs are all notification appliances. 
 
A control panel connects the initiating devices and the notification appliances together to form a 
system. 
 
The basic fire detection and alarm system consists of the following: 

1. Control Panel, the center of the system that controls the functions of the system. 
2. Initiating Devices, the devices that provide the input to the control panel when they are 

activated. 
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3. Notification Appliances, the devices that notify the occupants of a building of the fire 
condition. 

4. Primary and Secondary Power Supplies 
 
Consider that the function of the fire detection and alarm system is to notify building occupants 
of the danger posed by a fire these basic elements makes sense. 
 

 
 
 
To gain an understanding of how the system elements work together and some of the other 
things fire detection and alarm systems can do in the event of a fire. The following information 
is offered. 
 
 
GENERAL SYSTEM TYPES 
 
Conventional Systems 
 
The term conventional system, also known a collective or hardwired system uses initiating 
devices that have only two states, normal and alarm.  These initiating devices are connected to 
circuits in the control panel and the devices are installed in the building and arranged into zones.  
The zones are usually used to aid the responding personnel in locating the fire and determining 
what initiated the alarm.  The devices connected to the zones are grouped so that heat and 
smoke detectors also called automatic detectors are on different zones that the manual fire 
alarm stations or other initiating devices.  Using this method of zoning the areas of the building 
and the devices the conventional system can provide information to the responding personnel 
as to the location of the fire and the type of device that initiated the alarm.  We will go into 
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initiating devices in more detail in a later section of this course for now it is OK if you 
understand that they INITIATE the alarm. 
 
When the system goes into the alarm state it operates the notification appliances.  The 
notification appliances are devices that are used to notify the occupants of the building of the 
fire condition through audible and visual means.  We will go into the notification devices in 
detail in a later section of the course. 
 
The requirements of a fire detection and alarm system to meet codes and standards will also 
be covered in a later section of the course,         
 
Intelligent Systems 
 
The term intelligent Systems refer to the initiating devices attached to the system.  These 
Intelligent (Analog/Addressable) initiating devices use a two way communications method to 
communicate with the control panel and can provide much more information than conventional 
devices (normal/alarm state).  The most important information is the device ID which through 
the control panel provides the responding personnel with the device type and exact location in 
the property.  Additionally the intelligent devices can provide information to the control panel on 
the sensitivity of the detector a dirty condition. 
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SBT Conventional Systems 
 
The SBT conventional fire detection and alarm systems include the System3, SXL-EX and the 
PXL lines. 
  
The System3, introduced in 1976, is a conventional system and in fact the System3 is the only 
system offered by SBT that is not software controlled.  This may be one of the reasons this 
product is still in production and meeting the needs of many applications.  This is the most 
basic of the fire detection and alarm systems but its modular design allows it to meet the 
needs of many applications.  The System3 may be expanded up to one hundred (100) zones 
and uses relay logic to achieve complex output and control functions and may be used for 
applications such as extinguishing releasing through the use of the relay logic.  There will be 
more information about extinguishing releasing and other output functions later. 
 
The other conventional systems available from SBT are the PXL and SXL-EX systems which 
have a microprocessor for control of the system.   The SXL-EX basic configuration has four 
zones and can be expanded to eight zones; the PXL basic configuration has twelve (12) zones 
and can be expanded to thirty six (36) zones.  The microprocessor in the SXL-EX and PXL is 
used to control the outputs of the system including the notification appliances and other 
functions. 
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SBT Intelligent Systems 
 
The SBT line of intelligent automatic fire detection and alarm systems include the MXL/MXLV, 
the XLS/XLSV FireFinder and the FS-250 FireSeeker product lines.  Intelligent device/detector 
technology was introduced to the industry in 1982 by SBT with the XL3 system and today’s 
FirePrint™ detector is the only detector available that comes with a no false alarm guarantee. 
 
 

 
 
 
 

 MXL    XLSV FS-250 
Intelligent Systems 

 
We now have a simple view of a fire detection and alarm system, conventional and intelligent, 
consisting of a control panel, initiating devices that indicate through the control panel that there 
is a fire and notification appliances that notify the occupants of the fire.  We will now go into 
more detail about the details of the fire detection and alarm systems that make them so useful 
to the general public.  With this 50,000 foot view of automatic fire detection and alarm systems 
we are now prepared to explore the parts of the systems to expand the understanding of the 
systems available today. 
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NFPA SYSTEM CLASSIFICATIONS 
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Auxiliary F re Alarm Systems.  A system connected to a municipal fire alarm system for 
transmitting an alarm of fire to the public fire service communication center.  Fire alarms from 
an auxiliary fire alarm system are received at the public fire service communication center on 
the same equipment and by the same methods as alarms transmitted manually from municipal 
fire alarm boxes located on streets. 
Central Station Fire A arm System.  A system or group of systems in which the operations of 
circuits and devices are transmitted automatically to, recorded in, maintained by, and 
supervised from a listed central station that has component and experienced servers and 
operators who, upon receipt of a signal, take such action as required by this Code.  Such 
service is to be controlled and operated by a person, firm, or corporation whose business is the 
furnishing, maintaining, or monitoring of supervised fire alarm system. 
Combination Systems.   A fire alarm system in which components are used, in whole or in 
part, in common with a non-fire signaling system. 
Household Fire Alarm System.  A system of devices that uses a fire alarm control (panel) to 
produce an alarm signal in the household for the purpose of notifying the occupants of the 
presence of a fire so that they will evacuate the premises. 
Municipal Fire Alarm System.  A system of alarm-initiating devices, receiving equipment, and 
connecting circuits (other than a public telephone network) used to transmit alarms from street 
locations to the public fire service communications center. 
Proprieta y Supervising Station Fire Alarm System.  An installation of fire alarm system 
contiguous and non contiguous properties, under one ownership, from a proprietary supervising 
station located at the protected property, or at one of multiple non-contiguous protected 
properties at which trained, competent personnel are in constant attendance.  This included the 
proprietary supervising station; power supplies; signal initiating devices; initiating device 
circuits; signal notification appliances; equipment for the automatic, permanent visual recording 
of such signals; and equipment for initiating the operation of emergency building control 
services, 
Protected Premises (Local) Fire Alarm System.  A protected premises system that sounds 
an alarm at the protected as the result of manual operation a fire alarm box or the operation of 
protection equipment or systems, such as water flowing in a sprinkler system, the discharge of 
carbon dioxide, the detection of smoke or the detection of heat. 
Public Fire Alarm Reporting System.   A system of fire alarm-initiating devices, receiving 
equipment, and connecting circuits used to transmit alarms from street locations to the 
communications center. 
Remote Supervising Station Fire Alarm System.  A system installed in accordance with this 
Code to transmit alarm supervisory, and trouble signals from one or more protected premises 
to a remote location where appropriate action is taken. 
 
Local, Proprietary, Campus & High Rise  UL? NFPA 72 D? 
 
  

 



SIEMENS 
 

CONTROL PANEL 
 
The control panel is the center of the system that 
connects the initiating devices and the notification 
appliances together.  It supplies the power to the 
initiating devices and notification devices and 
supervises the state if the initiating devices to receive 
the alarm condition.  The control panel supervises the 
initiating device circuits and the notification appliance 
circuits by passing a small current through the circuits 
and monitoring the current received at the control 
panel.  If the current is not detected, or if the current is 
above the designed level or if a ground fault is 
detected a trouble signal is indicated at the control 
panel.  In addressable/intelligent systems the circuits 
are supervised by the control panel polling the 
addresses of each device programmed into the system 
assure that it is present.  The circuits of the fire 
detection and alarm system are designed to operate 
under normal and single fault conditions; details of the 
requirements are found in NFPA 72 and will be 
discussed later in the course. 

3 

 
The control panel contains the interface to the system 
for operating it; this is referred to as the person-

machine-interface and has various configurations in the 
different product lines.  The interface to the systems 
provide information to the responding personnel the 
information can be presented in the form of indicators 
(LED) or text information in liquid crystal displays or in a 
graphic form.   
 
This information indicates the status of the system for 
example Alarm or Trouble condition or it may indicate t
 Supervisory device is in an off normal state. 

hat 
a
 
 
 
 
 
 
 
 X
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SYSTEM EVENT TYPES 
 
Terms used when discussing Fire Detection and Alarm Systems are defined in the National Fire 
Alarm Code. 
 
Alarm A warning of fire danger 
 
Trouble (Signal) sees Signal 
  
Supervisory (Signal) see Signal 
 

Signal.  A status indication communicated by electrical or other means. 
 

Alarm Signal.   A signal indicating an emergency that requires immediate action, 
such as a signal indicative of fire. 
 
Evacuation Signal.  A distinctive signal intended to be recognized by the occupants 
as requiring evacuation of the building. 
 
Fire Alarm signal.  A signal initiated by a fire alarm-initiating device such as a 
manual fire alarm box, automatic fire detector, waterflow switch, or other device in 
which activation is initiative of the presence of a fire or fire signature. 
 
Supervisory Signal.  A signal indicating the need for action in connection with the 
supervision of guard tours, the fire suppression system or equipment, or the 
maintenance features of related systems. 
 
Trouble Signal.  A signal initiated by the fire alarm system or device indicative of a 
fault in a monitored circuit or component. 

 
 
The control panel contains an audible signal device to accompany the visual indicator which is 
activated in the event of an Alarm, Trouble or Supervisory condition. 
 
The control panel provides the means to operate the system for functions such as silencing and 
un-silencing (resounding) the audible notification appliances and resetting the system.   
 
The control panel contains the power supplies for the system and the circuits for the initiating 
devices, either conventional or intelligent (or both) and the notification appliance circuits and 
controls.  The control panel monitors the initiating devices and operates the notification devices 
and other outputs based on the system configuration/application.   
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SUPERVISION (Device/Circuit) 
 
Fire detection and alarm systems are different form other commercial products because of the 
purpose they are expected to fill, that is, to protect people from fire.  The fire detection and 
alarm systems must constantly check to verify that all of the system components are in a 
condition which will allow them to perform the intended function, detect and report a fire 
condition.  This is called supervision and in the fire detection and alarm system virtually every 
thing is supervised to be sure it is available to function.  From the power supply to the 
notification appliances to the initiating device circuits in a conventional system to the individual 
intelligent fire detectors and other intelligent devices in an intelligent system all must be 
supervised.  A fault in a supervised circuit indicates a Trouble condition on the control panel. 
 
POWER SUPPLIES 
 
Fire detection and alarm systems are supplied with two power sources to improve the reliability 
of the system.  The system monitors the primary power and if the voltage falls below a 
designated value the system automatically switches to the secondary supply and indicates at 
the control panel that the primary power has failed.  If the primary power fails and the 
secondary power supply is the battery back up portion of the system it must be able to supply 
power for the system operation for a designated period of time as required by local code.   

 
NOTIFICATION APPLIANCE CIRCUITS NAC 
 
The notification appliance circuits are the supervised circuits the notification appliances are 
connected to.  These circuits operate on the reversed polarity method where the polarity of the 
voltage applied to the circuit in the supervisory mode is reversed in the alarm mode.  The 
devices have internal components that prevent the supervisory voltage from operating the 
devices in this mode.  This supervision method uses an end-of-line (EOL) device, connected to 
the circuit to establish a path for the supervisory voltage to return to the panel.  This state is 
called the supervisory condition and the voltage applied to the circuit and the electronic 
component results in a current of a specific value to be measured by the control panel.  If the 
current is outside of a specified range the control panel indicates a trouble condition for that 
circuit.  This may occur if the circuit opens and the current drops to zero or it the circuit has a 
wire to wire short and the current goes above the expected range or the circuit has a ground 
applied and the current changes outside of the expected range.   
 
The notification appliance circuits are designed to support a limited amount of current on the 
circuit and the number of notification appliances that may be connected to a circuit is 
dependant on the appliance and the current and voltage requirements for proper operation.  
When designing a NAC the total current and the voltage drop of the circuit must be considered 
to ensure that the devices will operate under the worst case conditions expected, this would be 
at the end of the battery backup time for the system, for example after a power failure lasting 
24 hours all of the devices on the circuit must operate continuously for a period of time usually 
15 minutes. 
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The NAC found on the SBT products are designed to meet the definitions of the circuit styles 
found in the National Fire Alarm Code (NFPA 72) the style definition for NAC fall into four (4) 
style categories, these styles define the operational characteristic of the circuit and the ability to 
operate or indicate a trouble at the control panel under a fault condition single ground or single 
open.  The SBT products provide either a Style Y or Style Z NAC circuits. The circuits are also 
known as Class A (Style Z) or Class B (Style Y) circuits. 
 

 
 
 
INITIATING DEVICE CIRCUITS IDC 
 
Initiating Device Circuit.  A circuit to which automatic or manual initiating devices are 
connected where the signal received does not identify the individual device operated. 
 
The initiating device circuits are used in conventional systems to connect the initiating devices 
to the control panel.  The supervision of the IDC is similar to the NAC circuits in that they use 
and end-of-line device and the control panel monitors the circuit current.  The initiating devices 
are designed to apply a short to the circuit in the alarm state so in the case of the IDC a wire to 
wire short would result in an alarm condition for the circuit.  An open or ground on the circuit 
would result in a trouble condition at the control panel. 
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Direct shouting devices, thermal (heat) detectors and manual stations are examples of direct 
shorting devices; these devices consume no current from the IDC.  Devices like smoke 
detectors consume current from the IDC to operate and therefore the number of these devices 
is limited by the design of the circuit. 
 
The IDC are designed to support a limited amount of device current which in turn limits the 
number of devices the circuit will support.  In the SBT conventional products the IDC is 
designed to support up to 30 smoke detectors and any number of direct shorting devices such 
as thermal detectors or manual stations. 
 
The IDC found on the SBT products are designed to meet the definitions of the circuit styles 
found in the National Fire Alarm Code (NFPA 72) the style definition for IDC fall into five (5) style 
categories, these styles define the operational characteristic of the circuit and the ability to 
operate or indicate a trouble at the control panel under a fault condition single ground or single 
open.  The SBT products provide either a Style B or Style D IDC circuits.  The IDC circuits are 
also known as Class A (Style Z) or Class B (Style Y) circuits. 
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SIGNALING LINE CIRCUITS SLC 
 
Signaling L ne circuit. A circuit or part between any combination of circuit interfaces, control 
units, or transmitters over which multiple system input signals or output signals or both are 
carried. 

i

 
One of the applications of a SLC in an intelligent fire detection and alarm system is the circuit to 
which the intelligent initiating devices are attached.  The other application of the SLC is to 
connect the main system control panel to remote panels or other system control panels to form 
a networked system.   
 
Signaling Line Circuits when used with intelligent initiating devices are supervised through the 
control panel. Since each intelligent device has it’s ID programmed into it and the control panel 
has a list of the devices that are attached to the SLC the panel poles the devices and the device 
responds to this pole, two way communication, if the device does not respond the control 
panel indicates a trouble and a device not responding message is displayed.  If a device is 
connected to the SLC but not in the list in the control panel the control panel will indicate a 
trouble and an unspecified device responding message will be displayed.  This method of 
supervision provides the means of keeping track of all devices connected to the SLC.  Since the 
initiating devices connected to the SLC have a unique ID the system knows what type of 
device they are, smoke detector, heat detector manual station, supervisory interface etc. so 
that different types of devices may be connected to the same circuit and the control panel will 
display the appropriate information for the device type it is not necessary to have separate 
circuits for the different types of devices as in the conventional systems.  In addition to fire and 
smoke detectors, intelligent heat detectors and manual stations other intelligent interfaces are 
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available in the intelligent systems.  These interface devices allow inputs from conventional 
type devices to be connected to the system and assigned an ID as the other intelligent devices.  
 
The SLC provide the operating power to the intelligent initiating devices connected to the circuit 
and the circuit design determined the number of intelligent devices that may be connected to 
the circuit.  The size and length of the wire must be considered when designing SLC circuits, 
each system has information specific to it for the design of the SLC.  The maximum number of 
intelligent devices that may be connected to the MXL/MXLV SLC is sixty (60) for the FS-250 
and XLS/XLSV the maximum number of intelligent devise that may be connected is two 
hundred fifty two (252), 
 
The SLC found on the SBT products designed to be used for intelligent initiating devices are 
designed to meet the definitions of the circuit styles found in the National Fire Alarm Code 
(NFPA 72) the style definition for SLC fall into ten (10) style categories, these styles define the 
operational characteristic of the circuit and the ability to operate or indicate a trouble at the 
control panel under a fault condition, single ground or single open wire to wire short, wire to 
wire short and open, wire to wire short and ground, open and ground, loss of carrier.  The SBT 
products provide either a Style 4 or Style 6 SLC circuits for intelligent devices.  The SLC circuits 
are also known as Class A (Style 6) or Class B (Style 4) circuits. 
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Review of the Basic Fire Detection and Alarm System: 
1. Basic parts of an Automatic Fire detection and alarm system 

a. Control Panel 
b. Initiating Devices 
c. Notification Appliances 

 
2. System Types 

a. Conventional 
b. Intelligent 
c. SBT Conventional Systems 

1. SXL-EX 
2. PXL 

d. SBT Intelligent Systems 
1. MXL/MXLV 
2. XLS/XLSV FireFinder 
3. FS-250 FireSeeker 

 
3. Control Panel  

a. Person-Machine-Interface  
1. Status Indicators 
2. Control interface 

b. Signal Types 
1. Alarm 
2. Trouble 
3. Supervisory 

c. Power Supplies 
1. Primary (Electric Service) 
2. Secondary (Battery Backup) 

d. Circuit Supervision 
e. Notification Appliance Circuits 

1. Style Y (Class B) 
2. Style Z (Class A) 

f. Initiating Device Circuits 
1. Style B (Class B) 
2. Style D (Class A) 

g. Signaling Line Circuits 
1. Style 4 (Class B) 
2. Style 6 Class A) 
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SYSTEM INPUTS  
 
Manual Fire Alarm Stations 
 

Manual Fire Alarm Stations (manual 
stations, fire alarm boxes, pull stations) 
contain electrical switches enclosed in an 
assembly, usually red in color that is 
installed near exits and entrances to stairs.  
Manual Fire Alarm Stations have an 
indicating feature so that the station that 
has been operated can be easily identified.  
The Manual Fire Alarm Stations must be 
reset manually before the fire detection and 
alarm system can be returned to the normal 
condition (reset).  Manual Fire Alarm 
Stations can be single action type, requiring 
only one action to initiate the alarm or 
double action type, requiring two actions, 
such as lifting a cover and pulling a handle 
to initiate the alarm.  The double action 
Manual Fire Alarm Stations aids in reducing 
malicious false alarms by requiring the two 
actions. 

MANUAL FIRE ALARM STATIONS

  
 
 
 

 
          SINGLE ACTION                               DOUBLE ACTION                               INSTITUTIONAL

MANUAL FIRE ALARM STATIONS
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INITIATING DEVICES 
 
The devices used with conventional systems provide a contact closure to initiate the event to 
the control panel without any additional interface other than the IDC.  Initiating devices such as 
smoke detectors, heat detectors and manual fire alarm stations are manufactured with the 
electronic circuits to interface with the analog/intelligent control panel over the SLC.  
Conventional devices are interfaced to the analog/intelligent control panel using interface 
devices which accept the contact closure from the conventional device and send the 
analog/intelligent information to the control panel. 
 
For intelligent systems interface devices are used to connect contact type devices that 
otherwise would be considered conventional devices.  The interface devices for the MXL 
system are the TRI-S, Single input interface, TRI-M the mini version of the single interface 
device the TRI-D a dual interface used to connect two devices and the TRI-R which is both an 
input and out put device, for the XLS system the devices are the HTRI-S, HTRI-M, HTRI-D and 
the HTRI-R.  The interface devices are used for alarm, supervisory and trouble causing inputs to 
the intelligent system. 
 

 INTELLIGENT INTERFACE DEVICES
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ALARM INITIATING DEVICES 
 
Smoke Detectors 
Smoke detectors are provided on fire alarm initiating device circuits to automatically detect a 
fire and initiate the alarm. 
 
 Area Detectors 

Detectors that are installed in the occupied spaces of a building are called area smoke 
detectors, these detectors are designed to operate in this environment.  The normal 
coverage of a modern smoke detector is 900 square feet of unobstructed space, if the 
space is less than 900 square feet it requires a smoke detector, spaces larger than 900 
square feet will require more than one smoke detector. 

    

 
FIRE AND SMOKE DETECTORS

      FP-11     PE-11 PB-1191 
 
 
 

Detectors Duct 
Detectors that are installed to monitor the air 
contained within a HVAC (Heating Ventilating and Air 
Conditioning System) are designed to operate in this 
environment and are installed in various 
configurations so that they are monitoring the air in 
the system.  These smoke detectors are also 
involved in the control of the fans of the system to prevent the 
uncontrolled spread of smoke in the building.  Duct type smoke 
detectors are not a replacement or alternative to area smoke 
detectors where the area smoke detectors are required to meet 
the local codes.  Test Switches may be provided for operating 
the duct detector when it is installed in inaccessible locations if 
required. 

               DUCT DETECTOR & TEST SWITCH
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Flame Detectors 
 
Flame detectors also know and radiant energy detectors are devices that respond to radiant 
energy the may or may not be in the human visual range, UV (ultraviolet) and IR (Infrared).  The 
detectors may employ sensors of either the UV or IR type or both.  Flame detectors are used 
for special applications where the hazard presents a need for very fast response. 
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FLAME DETECTORS

 
 
Heat Detectors 
 
Heat detectors are devices that are designed to detect and respond to the heat from a fire.  
These devices are available in several types, fixed temperature, rate-of-rise and rate 
compensation are some of them.   

 
 
Fixed Temperature.  The fixed temperature type is designed with a fusible element 
that melts rapidly at a predetermined temperature.  The element melting results in an 
electrical contact closing to initiate the alarm. 
 
Rate-of Rise.  The rate-of-rise type of detector may be a spot type detector of a linear 
type.   
 
Rate Compensation.  The construction of the rate compensation heat detector, using 
materials that react to heat differently provides a device that operates faster than a 
normal fixed temperature device. 

 
Spot Type Rate-of Rise Heat Detector.  The spot type detector contains a chamber with a 
flexible diaphragm and a calibrated vent, when the chamber is exposed to the heat of a fire the 
heat of the fire causes a rapid rise in the temperature and the air in the chamber expands faster 
than it can escape through the calibrated vent.  The expanding air in the chamber moves the 
diaphragm which closes a contact to initiate the alarm.   
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Spot Type Rate-of Rise Heat Detector 

 
 
Spot Type Rate Compensation Heat Detector.   The Rate 
Compensation type of heat detector consists of a tubular 
shell containing two curved expansion struts under 
compression fitted with a normally open contact.  The 
tubular shell and the struts have different coefficients of 
expansion.  When subjected to a rapid heat rise the shell 
expands and lengthens slightly.  At the same time the struts 
lengthen but at a slower rate than the shell.  The rapid 
lengthening of the shell allows the struts to come together, 
thereby closing the contact and initiating the alarm. 

 
 

 
 
 
 

Spot Type Rate 
Compensation Heat 

Detector 

 
 
 
 
 
Linear Type Rate-of-Rise Heat Detector.  The linear rate-of-rise heat detector uses metal 
tubing in place of the chamber in the spot type detector.  The tubing is installed in loops which 
terminate at a control unit that contains the diaphragm and the calibrated vent, the calibrated 
vent in the linear type detector is adjustable to compensate for the different lengths of tubing 
used.  The operation is the same when exposed to the heat from the fire the air in the tubing 
expands moving the diaphragm and closing a contact to initiate the alarm. 

 
Linear Heat Detectors.  Other types of the linear heat detectors include devices which are 
installed in loops around the protected premises and respond much the same a fixed 
temperature heat detector.  
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Protectowire® The detecting element of the 
Protectowire system is a cable consisting of 
two steel wires covered with a heat-sensitive 
polymer wrapped in a protective tape and 
enclosed in a protective outer covering.  At the 
rated temperature, the heat sensitive polymer 
insulation yields to the pressure between 
conductors, permitting them to move into 
contact with each other, thereby initiating an 
alarm signal. It is not required that a specific 
length be heated in order to initiate an alarm, 
nor is system calibration necessary to 
compensate for changes in the installed 
ambient temperature. 

 
 

Fiber Optic Sensor Cable.  The sensor cable 
consists of a stainless steel tube and two quartz 
fibers and sheathed in a plastic jacketing material.  
The sensor cable is designed for a useful life of 30 
years.  Damaged sections of the cable can be 
repaired by splicing in a new section of cable.  The 
temperature sensing is accomplished by sending a 
laser pulse down the cable and analyzing the shift of 
the impulse.  The sensing equipment will also 
determine the location of the fire along the cable 
length.  The application for this type of sensor is 
harsh environments like traffic and rail tunnels. 

 
 
FIRE SPRINKLER SYSTEMS 
 
Fire Sprinkler Systems may be configured in several different ways.  The system types include 
wet pipe systems, dry pipe systems, deluge systems, and preaction systems.  The flow of 
water in any of these systems indicates that the system has responded to a fire condition and 
the building fire detection and alarm system takes this input as an alarm condition.  There are 
several types of waterflow switches used on the various systems.  The Fire Sprinkler Systems 
also have components that require supervision such as valves, storage tanks and pumps.  
 
Waterflow Switches (Alarm Devices) 
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Vane Type Waterflow Switch.  This type of Waterflow 
switch has a vane or paddle inserted in the sprinkler system 
pipe and when water flows in the system the vane is moved 
and operates the switch initiating the alarm. 
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Pressure Type Waterflow Switch.  This type of flow 
switch monitors the pressure on the sprinkler system at the 
alarm valve of the system.  Operation of the switch initiates 
the alarm. 

 
 
 
 
 
 
 
SUPERVISORY INITIATING DEVICES 
 
Devices that monitor the state of equipment that is associated with the fire protection 
equipment in the building are connected to the fire detection and alarm system and considered 
supervisory events when the equipment indicates an off normal condition.  These devices are 
thermostats with contacts that are connected to the interface devices of the systems to input 
the status of the device that is being monitored. 
 
Some supervisory devices are: 

 
Damper Position Switches. These devices indicate the position of the damper and the 
normal state will depend on the function of the damper in the system, for fire dampers 
the conditions are either open or closed, fire damper are normally open and are closed in 
the event of an alarm to limit the spread of fire through the HVAC system. 
 
Air Flow Indicators.  Air flow indicators are used to verify that a fan is operating.  The 
system may need to know that air is actually flowing in the system or not flowing before 
it operates dampers in the system. 
 

Sprinkler Supervisory.   Supervisory devices on fire sprinkler systems monitor the conditions 
of various parts of the system that are required for proper operation of the fire sprinkler system 
installed in the building.  Some of these supervisory functions are: 

 

  

Valve Tamper Switches.  These 
switches monitor the position of 
the valve and indicate when the 
valve is not in the fully open 
position. 
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Tank Water Level Switches.  Fire Sprinkler systems are 
often equipped with storage tanks to supplement the 
operation of the system.  In tall buildings the water pressure 
from the water supply system may not be sufficient to deliver 
the proper amount of water to upper levels in the building.  
The storage tank supplies the additional pressure to meet this 
need and the water level in the storage tank is supervised to 
verify the availability to the system.  Storage tanks may be the 
gravity type or the pressure type. 

 
 
 

Tank Temperature Switches.  The water in the storage tank 
of a fire sprinkler system that are exposed to the outside 
weather condition, in climates that experience very low 
temperatures need to be monitored to prevent the water 
from freezing without notifying the building operators of the need to take corrective 
action like running pumps to prevent the water from freezing. 

 

 
 
 

24 Siemens Building Technologies, Inc  

Tank Pressure Switches.   In some systems the water supply is pressurized to 
provide the correct amount of water supply to the whole system in these cases the 
tank pressure is monitored for both high (excess) 
pressure and low pressure.  Either of these 
supervisory signals indicates the failure of the 
pressurization system for the tank. 

 
Water Pressure Switches.  Water pressure 
switches installed at the alarm valves of the fire 
sprinkler system are used to supervise the supply 
pressure for the system where the pressure is a key 
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to the proper functioning of the system, both high (excess) and low pressure are 
monitored. 
 
Air Pressure Switches.  Dry pipe and preaction systems have piping that is void of 
water in the normal state; some systems are charged with inert gas for added 
protection against corrosion in the piping system, both high (excess) and low pressure 
are monitored.  Either of these supervisory signals indicates the failure of the 
pressurization system for the system. 
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Room Temperature Switches.  These devices monitor the 
temperature of the room that they are installed in and again 
for fire sprinkler systems they are to prevent the system from 
freezing.  They are installed in areas that have a danger of 
dropping the temperature to a point that would permit the 
water to freeze which could result in the damage to the 
piping and lead to water flowing in the system due to the 
damage. 
 

 
 

 
 
  

Fire Pump Supervision 
Automatic fire pumps are installed on s
systems to provide sufficient pressure 
deliver the required amount of water to all 
parts of the system. 

prinkler 
to 

 
Automatic Fire pumps must have several 
conditions that are supervised 
Pump Running,  
For electrically driven pumps  

Power fail and  
Phase reversal,  

For fuel driven pumps the fuel level or source 
and failure to start 

 
 
 
Industrial Process Supervision 
 

Devices that monitor the state of equipment that may not be directly associated with 
the fire protection equipment in the building, such as heating systems (boilers), pumps, 
ventilation systems; exhaust systems for industrial process, etc.  The events reported 
by these devices are considered supervisory events when the equipment indicates an 
off normal condition.  The inputs from the devices operate as the similar devices 
described for Sprinkler supervision for the types of processes listed.   

   
Freezer Temperature  
Process Water Level 
 Oven Temperature   
Boiler Operation 
 Process Water Pressure  
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SYSTEM OUTPUTS 
 
NOTIFICATION APPLIANCES  

 
Audible 

Bells, Horns, Buzzers, Chimes 
 

 
 
Visual 

Strobes, Signs 
 

 
 
Combination Audible/Visual 
 

 
 
 
Notification appliances include both audible and visual appliances that are intended to notify the 
occupants of a building of a fire emergency.  Audible notification devices for non-Voice systems 
include bells, horns, buzzers, chimes and other devices that can create a distinctive sound that 
may be associated with an emergency condition.  The audible devices may be operated in 
several modes from the continuous sounding of the devices to temporal or march time pulsed 
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signal or a coded signal that may indicate a location in the building where the fire has been 
reported.  The visual notification appliances are intended to supplement the audible devices
to provide a means of alerting hearing impaired individuals of the emergency condition.  The 
visual notification devices, commonly referred to as strobes, are required to meet the 
Americans with Disabilities ACT (ADA) a federal regulation that became law in 1990.  T
requirements for the technical specification and the location of the visual notifications 
appliances is under the authority of the federal government and in some states the sta
adopted regulations that meet the requirements of the federal regulations.  Manu local 
authorities having jurisdiction have also adopted the regulations so that local enforceme
permitted.  Combinations devices that have both the audible and visual appliance built into a 
single assembly are available for use in fire detection and alarm systems and meet the intent 
the regulations. 
 

 and 

he 

te has 

nt is 

of 

 some jurisdictions and applications textural appliances are used to alert the occupants of the 

otification devices are output devices from the fire detection and alarm system and are the 
 

he notification appliances of the fire detection and alarm systems may also be used for other 

poral 

 later 

ontrol Functions (System Outputs) 

he Fire Detection and Alarm System may be interfaces to other systems and equipment in a 

levator Control (Recall/Capture) 

he fire detection and alarm systems can be configured to recall elevators in the event of a fire 

e.  
e 

 

In
emergency condition.  These appliances may be signs or other means of displaying a message 
to meet the needs of the occupants and operators of the facility. 
 
N
input devices to the occupants of the buildings.  Building occupants are instructed to respond
to the notification appliances to effect an orderly evacuation of the building or area of the 
building to protect them from the emergency condition.   
 
T
notification requirements such as severe weather conditions, the signal pattern would be 
different for this type of emergency that a fire, for example a fire condition may be the tem
signal pattern and the weather alert pattern may be a continuous signal, and in that case the 
occupants of the building would move to safe areas of the building.  Emergency Voice 
Evacuations Systems provide flexibility for emergency notification which is covered in a
section of this program. 
 
 
C
 
T
building that become part of the overall life safety program of the building. 
 
 
E
 
T
being reported in the building.  Depending on the requirements and design of the system 
different input devices will result in the elevators being recalled to a safe location if availabl
There is normally a primary location and a secondary location for the elevator to return to.  If th
primary location is the site of the alarm then the secondary location is used to terminate the 
elevator travel.  Once the elevators have been recalled by the fire detection and alarm system
they are out of service for all but authorized personnel, usually the fire department, and may 
only be operated using a key to place the elevator in the emergency control operation. 
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In buildings that have sprinkler systems installed in the elevator machine rooms or the elevator 
shafts or both the fire detection and alarm system will also shunt trip the power to the 
elevators in the event of a fire being reported in either the elevator machine room or the 
elevator shaft.  The removal of the power to the elevators is to protect individuals in the shafts 
and machine rooms from the hazard that may exist with the sprinkler system operating. 

 
The fire detection and alarm system may be required to provide an advanced warning to 
firefighters using the elevators of the imminent shunt trip of the power by initiating a signal in 
the elevator cars before the power is disconnected. 

 
 

Fan Control 
 
Control of fans during a fire emergency is an important function of the Fire Detection and Alarm 
System.  There are several arrangements for interfacing the Fire Detection and Alarm system to 
the other systems in the building. 

 
Fan Shutdown 
The fire detection and alarm systems can be configured to shut down ventilation fans in 
the event of a fire alarm.  A typical configuration is to install a duct smoke detector in the 
ventilation system downstream from the fan to monitor the air for the presence of 
smoke and if smoke is detected shut down the associated fan to prevent the spread of 
smoke in the building.  The systems can also be configured to shut down all fans or a 
list of fans in a building. 

 
Smoke Evacuation (Smoke Exhaust) 
The fire detection and alarm system may also be configured to activate fans to evacuate 
smoke from the building either automatically of upon manual activation from the fire 
detection and alarm system control panel or from a dedicated fan control panel.  Smoke 
evacuation is commonly used for large open spaces such as atrium and malls. 

 
Smoke Control 
Smoke control is another configuration of fan operation to reduce the spread of smoke 
in a building.  The smoke control operation causes the fans to change performance that 
results in a pressure difference between the area of the building that has the fire alarm 
and the other areas of the building.  The pressure in the area of the building in alarm is 
slightly lower than the pressure in the adjacent areas of the building thus preventing the 
smoke from entering the area of the building not in the fire zone.  Smoke control 
systems include the fire detection and alarm system the HVAC system and the building 
design to separate the areas of the building.   
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Example of Smoke Control 

 
 

Stair Pressurization 
 
The fire detection and alarm system may also be configured to activate stair 
pressurization fans which create a positive pressure in the stairwells to prevent smoke 
from entering and contaminating the air in the stairwells especially when occupants are 
in the process of evacuating the building.  Stair pressurization also requires the design of 
the building to include relief dampers in the stairs so that the pressure does not prevent 
stair doors to be used to enter the stairs during the operation of the pressurization fans 

 
 Door Control (Releasing and Unlocking) 
  

Fire Doors 
Fire doors are part of the building structure 
and divide the building into compartments; 
the doors are rated to match the fire rating 
of the walls of the area or compartment.  
The fire doors must be closed to function 
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as intended and many times the doors are in traffic paths and are kept open to provide 
easy access.  The devices that hold the doors open are interfaced to the Fire Detection 
and Alarm system so the system can cause the doors to be released in the event of a 
fire alarm. 
 
Security Doors 
Other doors in a building may be considered security doors to prevent the unauthorized 
access to secure areas and from common areas such a stair ways to tenant spaces.  
These doors may be part of an access control system or may be independent of the 
access control system.  The locks that keep the doors secure are designed to be fail 
safe if they are part of an exit route in the building.  These doors are interfaced with the 
Fire Detection and Alarm System so that in the event of a fire alarm the doors are 
unlocked to permit access for occupants to move to safe locations and for fire fighters 
to be able to access the building.  Local requirements for the conditions that release the 
door locks vary and the local requirements must be considered when designing the 
sequence of operation for the Fire Detection and Alarm System. 

 
 
Building Automation System Interface 
 
The fire detection and alarm system may also be interfaced to a building automation system 
(BAS) to provide additional features and functions to the building operator.  In many cases the 
BAS controls the HVAC system and has the fan control functions and smoke control functions 
as integrated parts of the building automation equipment.  The interface may be through relay 
contacts or through a network gateway which provided digital information to the BAS so the 
BAS can implement a variety of responses to the information provided by the fire detection and 
alarm system. 
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SYSTEM DESIGN 
 
Small to Medium Systems 
 
Small to medium Fire Detection and Alarm Systems are usually identified as those systems 
having a single control panel for the system without remote control panels, the system may 
have notification extender power supplies to support the notification appliances required.  The 
number of initiating devices is relatively low, from less than 50 devices for a small system and a 
few hundred devices for a medium system.  Buildings are usually less than five stories in height 
for medium size systems. 
 
Large Systems 
 
Large systems may have several hundred initiating devices and extensive output functions and 
notification appliances.  The fire detection and alarm system may be configured to serve 
buildings and complexes of all sizes.   
 
Large systems may be configured in several ways depending on the local conditions whether 
the system is being installed as the building is being constructed or if it is being installed to 
replace an older system that has reached the end of its useful life.   
 
The four three configurations are: 
 

Central Control Equipment 
Distributed Control Equipment  
Networked Control Equipment 
Networked/Distributed Equipment 
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ALL CONTROL EQUIPMENT LOCATED IN ONE LOCATION 
 

CENTRAL CONTROL EQUIPMENT DESIGN 

 
 

Central Control 
 
A central system has all of the control equipment installed in a single location.  Prior to the 
introduction of intelligent systems the conventional systems were installed in this manner.  All 
of the wiring for the system started in this location, for large systems this could be a significant 
number of circuits and require a good deal of space to contain the system.  The cost of 
installing all of the control equipment in one location and running the wiring to all of the devices 
in a large structure may have a significant impact on the overall project cost.  Limitations in the 
wire lengths also must be considered for large systems, losses in wire runs can compromise 
the system functionality. 
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Main Control     Remote Control Units 
First Floor   Fifth Floor  Tenth Floor     Fifteenth Floor 
 

DISTRIBUTED CONTROL EQUIPMENT DESIGN  
 
 
Distributed Control Equipment Design 
 
With the introduction to more sophisticated design components the distributed system became 
possible.  This configuration allowed the control equipment to be installed in several locations in 
the building connecting the remote located panels with communications circuits and allowing 
the notification and initiating circuits to originate from the remote locations.  These distributed 
systems were less costly to install and did not require the large amount of space in one location 
to install.  Distributed systems have a master slave relationship between the main control panel 
and the remote panels, a failure in the communications path between the main panel and the 
remote panels will cause the remote panels to go into a degrade mode of operation. 
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       Building 2         Building 4 
       Main Control        Main Control 

Building 1    Building 3    Network  
Main Control   Main Control    Command
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NETWORKED CONTROL EQUIPMENT DESIGN
 

ked Control Equipment Design 

ked systems are similar to the distributed system but are a network of complete 
dent systems that work together rather than a distribution of a single system.  
ked systems may also employ the remote panels as the distributed system and be a 
f the two configurations to meet the requirement of large complex buildings or campus 
he integrity of a networked system to provide service to large buildings is improved in 
ilure in one portion of the network of systems does not impact the performance of 
rtions of the system.  The configuration of the network in either a style 4 or style 7 
ations will also influence the ability of the system to continue operation in the event of 
nication failure. 

ked/Distributed Equipment Design 

ked/Distributed Equipment is a combination of the networked and distributed system 
ation where there are multiple systems networked together and each of the systems 
e remote control panels.    
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Sequence of Operation 
The sequence of operation of a fire detection and alarm system is the step by step functions or 
actions that will take place when a specific event occurs.  The sequence of operation is also 
referred to as the operation matrix and depicted in a chart with the inputs listed along one edge 
of the chart and the outputs listed along an adjacent edge of the chart. 
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EMERGENCY VOICE COMMUNICATION SYSTEMS 
 

   MXLV  XLSV

 
 
 
One Way Communications Systems 
 
Emergency Voice Communication systems replace the notification appliances such as bells, 
horns, buzzers and chimes with speakers and the notification appliance circuits that provide 
power to the notification appliances are supplying an audio signal to the speakers.   This 
configuration allows the system to use tones that emulate the other notification appliances like 
bells, horns buzzers and chimes as well as spoken messages to the occupants of the building.  
Digital messages are used to reproduce a spoken message along with some tones to alert the 
occupants.  The system is also capable of live voice messaging over the speaker circuits so that 
instructions may be modified to meet the needs of the emergency.  These systems are 
commonly installed in high rise buildings and combined with the ability to signal different 
portions of the building with different messages can avoid the evacuation of an entire building 
unnecessarily and aid in the partial and total evacuation when necessary.  The speaker system 
provides one way communication from the fire alarm control panel to locations in the building.  
Selector switches at the control panel provide the means for the operator to select the areas of 
the building to make announcement s to.  The fire alarm control panel has priority over all other 
inputs to the voice system. 
 
 
Two Way Firefighter Telephone Systems 
 
Firefighter telephone systems are another feature of the emergency voice systems.  These 
telephone systems are independent from all other systems in the building and are intended to 
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be used in fire emergencies only.  The system consists of a master telephone unit and selector 
switches at the fire alarm control panel and remotely located telephone stations or telephone 
jacks that will accept a portable hand set carried by the emergency responders.  When a 
telephone station handset is removed from its holder or a portable telephone is plugged into a 
firefighter telephone jack the control panel indicates the location of the active instrument and by 
operating the associated switch at the control panel the master telephone and the remote 
location are connected and two way communications may be initiated.  Up to five (5) remote 
telephones may be connected to the system at one time without a degrade in the quality of the 
transmission.   
 
 

 
 Fire Fighter Telephone Station PORTABLE HANDSET TELEPHONE JACK
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Siemens Voice Systems 
 
Stand Alone System 
 
VoiceCom 
Siemens offers three systems for meeting the emergency 
voice system requirements.  The VoiceCom system is a stand 
alone small system that may be configured to supply the 
audio circuits for speakers and DC power circuits for strobes.  
The system is supplied with a paging microphone and tone 
generator.  The audio power available is 100 Watts. 
 
The system is modular and may be configured with the option 
modules to provide additional speaker or strobe circuits, 
remote microphone and a digital message unit to meet the 
requirements of many small buildings.  The system provides a 
single channel of audio for the building. 
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Integrated Systems 
 
MXLV 
The emergency voice option for the MXL system replaces the 
standard audible notification circuits with speaker circuits.  The 
modular design has the capability to meet the requirements of 
medium to very large buildings. The system can be configured 
for one, two or three independent audio channels.  The number 
of speaker zones is virtually unlimited. 
The MXLV is capable of supplying a firefighter telephone 
system. 
 
 
 
 
 
 
 
 
 
 
 
XLSV 
The emergency voice option for the XLS system replaces the 
standard audible notification circuits with speaker circuits.  The 
modular design has the capability to meet the requirements of 
medium to very large buildings. The system can be configured 
for from one to eight independent audio channels. The number 
of speaker zones is virtually unlimited. 
The XLSV is capable of supplying a firefighter telephone 
system. 
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AUXILIARY EQUIPMENT AND SYSTEMS 
 
Other products and special systems can be integrated into fire detection and alarm systems.  
This includes power supplies intended to supply power to notification appliances; also know as 
Notification circuit extender panels, the Siemens product for this requirement is the PAD-3.  
Printers and remote annunciator are other types of device that may be integrated in to the fire 
detection and alarm system. 
 
Notification Power Extender Panels 
Printers 
Remote Annunciators/Remote Control Stations 
Remote Status Display 
Remote Lamp Panels 
Remote Indicator Lamps 
Remote Diagnostic Units 
Fiber Optic Cable Interface Modules 
Device Programmers/Test Sets 
Door Release Units 
Electric Door Locks 
Digital Communicators 
Network Command Centers 
 
Siemens offers two other product lines that also fall into this category.  The ‘Very Early Smoke 
Detection Apparatus’ (VESDA) and a clean agent suppression system FM-200. 
 
 
Notification Power Extender (Power Supply) 
 
PAD-3 
 
The PAD-3 Power supplies provides four Style Y (Class B) or two 
Style Z (Class A) Notification Appliance Circuits.  The PAD-3 also 
has an Auxiliary power output rated at 2 Amps DC maximum. 
 
The maximum power for the Notification appliance circuits’ and 
Auxiliary power output is 6 AMPS @24 V DC (Nominal) 
 
The PAD-3 may be controlled directly from the control panel by 
connecting it to a Notification Appliance Circuit, from an interface 
module on an intelligent system.  The PAD-3 must be supervised by 
the control panel. 
 
 

Siemens Building Technologies, Inc   



SIEMENS  

 
Printers 
 
PAL-1  This is the UL listed printer used with the 
fire detection and alarm system when a printer is 
required to meet the code configuration.  The PAL-
1 is UL listed for use with fire detection and alarm 
systems.  UL listed printers are required for 
Proprietary Fire Detection and Fire Alarm Systems. 
 
The printer is powered separately from the system 
but the system supervises the printer for being on-
line and that is has paper. PAL-1

 
 
 
 
 
The TSP-40 is a printer for the MXL system which 
mounts inside the control panel and is powered 
and supervised by the system.  The printer is the 
thermal type and does not require a ribbon to 
reduce the maintenance required. 
 
 
 
 
 
 
 
 
 

TSP-40 
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Remote Annunciators/Remote Control Panels 
 
Remote annunciators are used to display the status of the fire detection and alarm system at 
locations away from the main control panel.  Remote annunciators may have control functions 
for the system as well. 
 
 

RCC-2 
 
 

 
MXL SYSTEM REMOTE ANNUNCIATORS AND CONTROL PANELS 

 
 

 
 
    
 
   
  
 
 
 
 
 
 

REMOTE ANNUNCIATOR FOR PXL                 REMOTE ANNUNCIATOR FOR SXL 
 

 
 
 
 
 
 
 
 

 
     SYSTEM3 REMOTE CONTROL UNIT   REMOTE ANNUNCIATOR FOR XLS 
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Remote Status Display 
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MXL System Pager Interface  
 
The MXL system pager interface can send the 
message from the MXL display to an alpha-n
pager.  A telephone line is required to access th
pager network.  This is another version of a remote 
annunciator.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Remote Lamp Panels 
 
These remote indicators are used with 
conventional devices to remotely indicate the 
device or zone operation. 
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Remote Indicator Lamps 
 
Remote indicator lamps are connected to 
initiating devices that may be concealed or 
located out of sight.  The remote indicator is 
located in an accessible area to indicate the 
status of the initiating device. 
 
 
 
 
 
Remote Diagnostic Module 
 
The Remote Diagnostic module is installed in the 
control panel and provided with a telephone line for 
communication to a remote location with a matching 
module and a PC.  The arrangement permits the 
remote location to check the system status. 
 
 
 
 
 
 
 
 
 
Digital Communicators 

   
 

 
Digital communicators are used to send system 
information to a remote location such as a central 
monitoring station.  The equipment is connected to 
the control panel outputs for the status’ that are to 
be monitored and communicates to the remote 
location over a telephone line. 
 

 
 
 
 
 
 
 
 
 
 
 

Siemens Building Technologies, Inc



SIEMENS  

48 Siemens Building Technologies, Inc  

iber Optic Cable Interface 

iber Optic interface units are used to 
 a 

 

evice Programming Tool  

he device programming tool is used to 

 

 

F
 
F
convert the data from control panels to
format that can be used to transmit the 
information over a fiber optic cable.  The
interface units are used at each end of 
the fiber to connect the network to the 
control panels. 
 
 
 
 
 
 
 
 
 
D
 
T
test and program the inteligent devices 
and interface modules.  The unit can also
be used with the XLS system to test and 
verify the intelligent device circuit.  The 
portable unit is provided with a set of 
rechargable batteries and the charging
unit.
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Network Command Center 
 
The Network Command Center (NCC) is a 
PC based system that provides a single 
point of control or reporting only for a 
networked system.  The computer is 
required to be UL listed for Fire Alarm 
service.
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 VESDA 
 
The VESDA system is an air sampling 
(aspiration) system that employees a 
system of piping and a vacuum fan to 
draw a sample of air from the protected 
area and passes it through a highly 
sensitive detector.  The detector is on the 
order of 1000 times as sensitive as a 
typical area smoke detector.  The VESDA 
systems are available for areas up to 
20,000 Square feet.  The application of 
this type of system for high value areas 
such museums and telephone company 
switching rooms where the value of the 
contents of the space is extremely high.  
The Siemens MXL-IQ system has an 
interface available allowing the control 
unit to network and monitor up to 21 
VESDA units.   
 
The VESDA units may also be interfaced to the fire detection and alarm system through 
Interface modules or a high level interface with the MXL-IQ. 
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FM-200 Extinguishing System 
 
The FM-200 Extinguishing system 
consists of storage tanks to contain the 
FM-200 suppressant agent under 
pressure, a piping system and engineered 
discharge nozzles to flood a space with a 
concentration of the FM-200 in a gaseous 
state to extinguish a fire.   
 
The systems are designed for the specific 
hazard and area to be protected.  The 
release of the FM-200 may be from the 
Siemens System3, MXL, XLS or CP2-ER 
systems. 
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FM-200 Discharge Nozzle 
 
The FM-200 Discharge nozzle is engineered to meet the 
requirements of the installation and is available in six sizes to 
match the piping in the system.  The nozzles may be configured 
for 180º and 360º discharge patterns. 
 
 
 
 
 
 
 
 
 
 
 
ABORT STATION  
 
The abort station is provided to prevent the unnecessary 
discharge of the FM-200 agent in the event a false 
indication has set the system up to discharge.  The station 
button must be held in the operated position to prevent 
the discharge until the control panel is reset. 
 
 
 
 
 
 
MANIFOLD STORAGE CONFIGURATION 
 
The storage tanks of the system may be 
manifold together to meet the design 
requirements for space and volume of the 
agent required in the event that the system 
design exceeds the volume of a single 
storage tank of the installation has space 
limitations that limit the size of the storage 
tanks.
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CODES AND STANDARDS 
 
National Fire Prevention Association 

 

Building Technologies, Inc   

 Life Safety Code    Na

NFPA 25      NFPA 90A 
stallation of Sprinklers  Insp. Test Main of Sprinklers  Installation AC/Vent Sys. 

 NFPA 90B   NFPA   NFPA 
 stallation of Warm Air /AC Sys Protection of Cultural Resources Protection in Historic Structures 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
NFPA 72    NFPA 101   NFPA 70 
National Fire Alarm Code  tional Electrical Code 

NFPA 13   

 
 
 
 
 
 
 
 
 
 
 

In

 
 
 
 
 
 
 
 
 
 
 
 

909 914 
In
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BOCA Fire Prevention Code  Safety Code for Elevators     
        and Escalators (ASME17.1) 

 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Uniform Fire Code   

 
 
 
 
 
 
 
 
 
 

 
 
International Building Code  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
State and Local Codes 
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Underwriters Laboratories 

he Underwriters Laboratories is one of the institutions that tests equipment for Fire Detection 
nd Alarm Systems.  Equipment that meets the requirements of UL is listed for the intended 
nd tested purposes.  For Fire Detection and Alarm Systems it is required that all equipment be 
ted as compatible for use together as a system.  Equipment that is listed with UL is labeled 

with the UL mark and reference number.  The use of non-listed equipment effectively voids the 
UL Listing for the entire system. 
 
Some of th  standards that are used for the listing of equipment for Fire Detection and Alarm 

ystems ar  listed below. 

r Fire Alarm Signaling Systems  

Signaling Systems  
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a
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68 Standard for Smoke Detectors fo2

864 Standard for Control Units and Accessories for Fire Alarm Systems  
268A Standard for Smoke Detectors for Duct Application 
464 Standard for Audible Signal Appliances  
497B Standard for Protectors for Data Communications and Fire-Alarm Circuits  
521 Standard for Heat Detectors for Fire Protective Signaling Systems  
1480 Standard for Speakers for Fire Alarm, Emergency, and Commercial and Professional Use  

481 Standard for Power Supplies for Fire-Protective 1
1635 Standard for Digital Alarm Communicator System Units  
1638 Standard for Visual Signaling Appliances - Private-Mode Emergency and General Utility 

Signaling  
 1711 Standard for Amplifiers for Fire Protective Signaling Systems  

1971 Standard for Signaling Devices for the Hearing Impaired 
 

 
 
Factory Mutual  
 
FM is nother laboratory that tests devices for use with Fire Detection and Alarm systems a
 

Americans with Disabilities ACT 1990 (ADA)  This is  federal law that requires certain types of 
signals be provided in Fire Detection and Alarm Systems to accommodate individuals with 
visual and hearing impairments. 

 
Other Requirements 
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