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Course Objectives

• Identify components of fire alarm systems
• Review applicable requirements for fire alarm system 

installation
• Assess operational readiness of a fire alarm system
• Carbon Monoxide alarm requirements

OBJECTIVES
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• MN State Fire Code (2020)
• MN State Building Code (2020)
• NFPA 72 (2016) - National Fire Alarm Code
• NFPA 70 (2017) - National Electrical Code
• ADAAG - Americans With Disabilities Act Accessibility 

Guideline
• MSFC 915 Carbon Monoxide detection

APPLICABLE CODES AND STANDARDS



• K341 Installation 
• K342 Initiation
• K343 Notification
• K344 Control Functions
• K345 Testing and Maintenance
• K346 Out of Service
• K347 Smoke Detection New & Existing
K

ASSOCIATED K-TAGS
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Purpose of fire alarm and detection systems

• Notification of Occupants ( Life Safety )
• Control of Fire Safety Systems & Equipment
• Supervision of Systems & Equipment
• Summon Appropriate Aid

FIRE ALARM AND DETECTION SYSTEMS



MINNESOTA STATE FIRE MARSHAL DIVISION

445 Minnesota Street; Suite 145 Saint Paul, MN 55101

Components

• Fire Alarm Control Unit (FACU):
• Also called Fire Alarm Control Panel (FACP)

• Initiating Devices
• Notification Appliances
• Supervisory Circuits
• Alarm Transmission & Monitoring

SYSTEM COMPONENTS
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Fire Alarm Control Panel

• Provides power to system
• Controls detection devices
• Activates notification appliances
• Electrically supervises circuits
• Transmits signal to other locations

*Also called Fire Alarm Control Unit (FACU)

FIRE ALARM CONTROL PANEL (FACP)



MINNESOTA STATE FIRE MARSHAL DIVISION

445 Minnesota Street; Suite 145 Saint Paul, MN 55101

Fire Alarm Control Panels
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Required Power Supplies

Primary
• Usually normal building power
• Can also be a generator

Secondary
• Usually storage batteries
• Can also be a generator (auto start)

( Both power supplies must be reliable )

MAIN POWER SUPPLY
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Secondary requirements

• Must be capable of operating the fire alarm system:
• 24 hours in “normal” (non-alarm) condition
• Then additional 5 minutes in alarm condition

• Additional power supply requirements for voice 
evacuation and monitoring stations

SECONDARY POWER SUPPLY
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CONTROL PANEL PROCESS
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ALARM = warning of fire danger

• Activated by an initiating type devices
• Device types

• Manual pull stations
• Heat and smoke detectors
• Water flow ( sprinkler system ) 
• Other protective systems (Kitchen Hoods)

• Activates the notification appliances
• Distinctive annunciation
• Silencing accessible to authorized personnel only
• Zones to be individually annunciated

SIGNAL TYPES
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ALARM ACTIVATION

DOOR R ELEASE &  L IGHT ING CONTROL
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SUPERVISORY = action needed for a fire protection system

• Activated by a supervisory device (tamper, low air, low 
temperature, etc.)

• Audible and visual signal at fire alarm control unit, 
annunciators, & monitoring station

• Indicates a problem with a system monitored by the fire alarm 
system

• Distinctive annunciation
• Silencing accessible to authorized personnel only

SIGNAL TYPES
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SUPERVISORY - examples

• Sprinkler system valve supervisory switch
• Fire pump running, phase reversal, etc.
• Duct smoke detectors
• Elevator recall detectors
• Stand-alone door hold-opens

SIGNAL TYPES
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Ancillary Functions

S M O K E D A M P E R C O N T R O L
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TROUBLE = fault or abnormal condition that could 
impair the fire alarm system

• Must be audibly and visually distinct from supervisory signals
• Notification at the fire alarm control unit, annunciators, and 

monitoring station
• In location where it is likely to be heard

SIGNAL TYPES
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TROUBLE SIGNALS

• Indicates a problem with the fire alarm system itself
• Silencing accessible to authorized personnel only
• Signal must resound every 24 hours if not repaired

SIGNAL TYPES
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TROUBLE SIGNAL - cause examples

• Broken wire
• Detector missing
• Blown fuse
• Dirty smoke detector
• Power supply problems

• Low battery
• No AC power

SIGNAL TYPES



MINNESOTA STATE FIRE MARSHAL DIVISION

445 Minnesota Street; Suite 145 Saint Paul, MN 55101

CONVENTIONAL ( hard-wired )

• Annunciation by circuit
• Smaller systems
• Older existing systems

ADDRESSABLE

• Individually identifiable
• Most newer systems, even smaller ones
• Expanded to addressable notification appliances

TYPES OF CONTROL PANELS AND SYSTEMS
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INITIATING DEVICES
INITIATORS - device examples

• Manual Pull Stations
• Fire Detectors:

• Heat
• Smoke
• Flame
• Spark

• Water Flow (sprinkler system)
• Other Fire Protection Systems
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MANUAL PULL STATION
Where required by 2015 MSFC pull stations must be installed 
conspicuously, unobstructed and securely

• The operable part of the manual pull station has 
to be between 42 and 48 inches above floor level. 

• Manual pull stations must be located within 
60 inches of each exit opening.
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THERMAL - device examples

• Temperature Detector
• Rate of Rise Detector
• Protectowire

HEAT DETECTION
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Appearance of Equipment – MSFC 901.4.5
• Section 901.4.5 Prohibits the appearance of fire 

protection equipment but does not perform that 
function.
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WATERFLOW 

Wet System Waterflow Switch Dry System Waterflow Switch
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DETECTORS - device examples

• Ionization Detector
• Photoelectric Detector
• Linear Beam Detector
• Air Sampling
• HVAC Ducts
• Video Imaging (newer technology)

SMOKE DETECTORS
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TERMINOLOGY
“ALARM” - refers to a single station device

• Not part of a system
• Intended to alert the occupant
• Device examples: smoke alarms, C.O. alarms

“DETECTOR” - refers to connection to a system

• Part of fire alarm system
• Detector does not alert occupant
• Fire alarm system – horns / strobes alert occupant
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NOTIFICATION APPLIANCES

• Audible appliances
• Visual appliances



MINNESOTA STATE FIRE MARSHAL DIVISION

445 Minnesota Street; Suite 145 Saint Paul, MN 55101

NOTIFICATION APPLIANCES
Horn Strobe ( very common )

• Used primarily for full general evacuation. 
• Configurable strobe patterns, but the sound is 

standard.

Strobe Only 
• Used in Bathrooms, Meeting Rooms, and other 

small spaces where there is significant outside 
sound penetration.

• Used to fulfill ADA requirements in hospitality 
rooms where typically only a sounder would be 
placed.
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NOTIFICATION APPLIANCES
Speakers and Speaker Strobes

• Used primarily on voice evacuation 
systems. 

• Devices quickly becoming the 
standard as they provide clear and 
concise directions to building 
occupants in the event of an 
emergency. 



MINNESOTA STATE FIRE MARSHAL DIVISION

445 Minnesota Street; Suite 145 Saint Paul, MN 55101

Public Mode
• General evacuation signal (default)

Private Mode (Hospitals)
• Attendant signal

• No evacuation signal (no notification appliances 
throughout)

• Usually a coded voice message or chimes

NOTIFICATION SIGNALS
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NOTIFICATION SIGNALS

• Notification appliances used 
for other purposes than fire 
cannot say “ FIRE ” on them
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SOUND PRESSURE LEVELS

• 15 dBA above average ambient sound levels
• 5 dBA above the maximum sound level
• Cannot exceed 110 dBA

• Where ambient noise is greater 
than 95 dBa a visual appliance 
must be used. 

MSFC 907.5.2.1.1 & 907.5.2.1.2
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• 5 dBA above maximum sound level
• 110 dBA is maximum allowed 

NFPA 72 (2010) 7.4.1.2 or 18.4.1.2

SOUND PRESSURE LEVELS



• All Notification Locations must meet the requirements of 
NFPA 101 18.3.4 New or 19.3.4 Existing

• Existing notification appliances may remain in service 
provided: 

• Compatible with the new fire alarm system
• Meet require sound pressure levels
• Provide the same notification signal or there is a 

pronounced and defined audible separation 
between areas where existing and new 
notification appliance signals meet.

FIRE ALARM REPLACEMENTS
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Fire Protection Systems ITM– MSFC 901.4.6
• New Sections added in 2020 fire 

code for access, signage, 
environment, and lighting.

− 901.4.6.1 Access
− 901.4.6.2 Marking on Access Doors
− 901.4.6.3 Environment
− 901.4.6.4 Lighting
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Fire Protection Systems ITM– MSFC 901.4.6
• 901.4.6.2 Marking on Access Doors
The doors of the fire sprinkler riser and  
pump rooms must be marked with an 
approved sign. 

Signs must be a minimum of: 
− 2 inches high
− stroke of 3/8 inches
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ITM Standards – MSFC 901.6
• Inspection Testing and 

Maintenance
− Fire Protection systems must remain 

operable at all times
− Must be replaced or repaired when 

defective
− If no repair can be made immediately 

then an impairment plan must be put in 
place.

A silenced 
conventional fire 

alarm panel in alarm 
will not work as 

required



MINNESOTA STATE FIRE MARSHAL DIVISION

445 Minnesota Street; Suite 145 Saint Paul, MN 55101

ITM Standards – MSFC 901.6
• Inspection Vs. Testing

− Inspection is a visual check of a 
system or device.
o Frequency is weekly or monthly.

− Testing is a functional operation of 
a system or device.
o Frequency is semi-annual or 

annual.
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ITM Standards – MSFC 901.6.1
• Inspection, Testing & 

Maintenance (section 
901.6.1)
− Fire protection systems 

shall be ITM in accordance 
with Table 901.6.1
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Maintenance Records – MSFC 901.6.3
• Records section 901.6.3

− The records of all inspections, testing and maintenance must 
be maintained

It is common to see paper reports 
stuck inside the fire panel, this is 
not an acceptable place to store fire 
protection documents. They should 
be filed in an office or kept in a 
designated place such as a 
document lockbox.
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ITM Standards – MSFC 901.6.2
• Integrated Testing

− Where two or more fire protection or life 
safety systems are interconnected they 
must be verified to work together through 
testing. 

− NFPA 4 provides guidance on how to 
perform this type of testing.
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Recalls – MSFC 901.11
• Section 901.11-Continues language that ceiling tiles in 

buildings protected by automatic sprinklers or automatic 
fire detection, ceiling tiles shall be maintained



Fire alarm is required in a building that 
contains an ambulatory care facility

Smoke detection is required in
• Corridors
• Rooms
• Areas open to corridors

When automatic sprinkler systems or smoke detection is installed in 
ambulatory care facilities they must
be tied into the buildings alarm system

MSFC 907.2.2

MSFC CHAPTER 9  - B OCCUPANCIES 



In other than ambulatory care facilities, a fire alarm system is not 
required when an approved automatic fire-extinguishing system is 
installed throughout the building.

EXC
EPT
ION

MSFC CHAPTER 9  - B OCCUPANCIES 



Initiation of the fire alarm system must be done automatically

Fire detectors must be installed in:
• Boiler Rooms
• Furnace Rooms
• Mechanical Rooms
• Electrical Rooms
• Shops
• Kitchens
• Trash Collection Rooms
• Storage Rooms
• Similar Areas

MSFC 907.2.2.1

MSFC CHAPTER 9  - B OCCUPANCIES - INITIATION 



Manual pull stations are not required in Group B occupancies

PULL STATIONS ARE STILL REQUIRED
IN AMBULATORY CARE FACILITIES

MSFC CHAPTER 9  - B OCCUPANCIES - INITIATION 



Activation of the fire alarm system must initiate a general 
evacuation signal

MSFC 907.2.2.2

MSFC CHAPTER 9  - B OCCUPANCIES - INITIATION 



Visible notification appliances shall be permitted to be 
used in patient care areas instead of audible notification 
appliances

EXC
EPT
ION

MSFC CHAPTER 9  - B OCCUPANCIES - INITIATION 



Visible notification appliances shall be permitted to be 
used in patient care areas instead of audible notification 
appliances

EXC
EPT
ION

MSFC CHAPTER 9  - B OCCUPANCIES - INITIATION 



18.3.4.1   General 
Health care occupancies shall be 

provided with a fire alarm system in 
accordance with Section 9.6

9.6   Fire Detection, Alarm, and 
Communications Systems.

NFPA 101 - I OCCUPANCIES 



Fire detectors must be installed in:
• Boiler Rooms
• Furnace Rooms
• Mechanical Rooms
• Electrical Rooms
• Shops
• Kitchens
• Trash Collection Rooms
• Storage Rooms ( is it a resident or storage room )
• Hallways
• NOT in patient or resident rooms ( They have nurse call systems )

101-18.3.4.1 &9.6

NFPA 101 - I OCCUPANCIES - INITATION



Activation of the fire alarm system must initiate a general 
evacuation signal

101-9.6.3

NFPA 101 - I OCCUPANCIES - INITATION



Manual pull stations are not required in Group I occupancies

PULL STATIONS ARE STILL REQUIRED IN ALL NURSE’S STATIONS
OR OTHER CONTINUOUSLY ATTENDED AREAS

NFPA 101 - I OCCUPANCIES - INITATION



K345  FIRE ALARM SYSTEM

ALARM SYSTEM NEEDS TO BE TESTED SEMI-ANNUALLY

•YOU NEED A COPY OF THE MOST CURRENT FIRE ALARM TEST REPORT.
•YOU NEED A COPY OF THE LAST SENSITIVITY TEST THAT WAS COMPLETED.
•QUESTION IS, CAN YOU DISPOSE OF TESTING / INSPECTION DOCUMENTS
OLDER THAN 3 YEARS?
• BEST PRACTICE TO RETAIN FOR LIFE OF THE SYSTEM.

YOUR GUESS - HOW MANY TIMES CITED ?



K345  FIRE ALARM SYSTEM

ALARM SYSTEM NEEDS TO BE TESTED SEMI-ANNUALLY

•YOU NEED A COPY OF THE MOST CURRENT FIRE ALARM TEST REPORT.
•YOU NEED A COPY OF THE LAST SENSITIVITY TEST THAT WAS COMPLETED.
•QUESTION IS, CAN YOU DISPOSE OF TESTING / INSPECTION DOCUMENTS
OLDER THAN 3 YEARS?
• BEST PRACTICE TO RETAIN FOR LIFE OF THE SYSTEM.

CITED 48 TIMES . . .



K345  FIRE ALARM SYSTEM

QUESTION . . . 
CAN YOU DISPOSE OF TESTING / INSPECTION DOCUMENTS
OLDER THAN 3 YEARS?

“BEST PRACTICE”- RETAIN FOR LIFE OF THE SYSTEM.
… CONSIDER ARCHIVING > 3 YEARS, BUT STILL HAVE READILY
AVAILABLE FOR REVIEW AS NECESSARY / REQUESTED …
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Single - Multiple Station Smoke / C.O. Alarms

• Required in dwelling units & sleeping rooms

SINGLE / MULTIPLE STATION SMOKE ALARMS
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CARBON MONOXIDE ALARM

• A single- or multiple station alarm intended to detect carbon monoxide 
gas and alert occupants by a distinct audible signal.

• It incorporates a sensor, control components and an alarm notification 
appliance in a single unit. 

CARBON MONOXIDE DETECTION 
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CARBON MONOXIDE DETECTOR

• A device with an integral sensor to detect carbon monoxide gas and 
transmit an alarm signal to a connected alarm control unit.

• Installed with a notification appliance (sounder base) in the area(s) where 
the detection device(s) are installed.

CARBON MONOXIDE DETECTION 
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Sleeping Unit 

• A room that provides a space to sleep, live and a bathroom which is 
part of a larger building.  

• A hotel room or nursing home resident room is an example.  

Dwelling Unit

• A building that provides spaces to sleep, live, eat and has a 
bathroom.  

• An ICF/IID within a single family home and many independent 
living/assisted living units are examples.

CARBON MONOXIDE DETECTION 
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Forced air fuel-burning appliance

A fuel burning appliance that forces air through a heat exchanger 
and ductwork

• Forced air furnace, rooftop units 

Other types of fuel burning – gravity or exhausted vent: 
• Boiler, water heater, gas range, gas fireplace, gas-fired clothes 

dryer

Electric baseboard, geothermal heating=not fuel burning

CARBON MONOXIDE DETECTION 
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CO alarm requirements 

• CO alarms: Shall only be installed within sleeping and 
dwelling units. 

• Power supply: Hardwired with battery backup. 
• Exception 1: Battery only approved if no commercial power present. 
• Exception 2 (Existing): Battery only approved if CO alarms not required at time of 

construction. 

• Combination alarms: Combination smoke and CO alarms 
listed to UL 217 and UL 2034 approved.

CARBON MONOXIDE DETECTION 
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CO detection system requirements 

• CO detectors: Shall be installed in alternate locations in lieu of 
CO alarms. 

• Standard: NFPA 720, CO detectors listed to UL 2034. 

• Locations: As specified in MSFC Section 915.2. 

CARBON MONOXIDE DETECTION 



MINNESOTA STATE FIRE MARSHAL DIVISION

445 Minnesota Street; Suite 145 Saint Paul, MN 55101

CO detection system requirements – continued

• Combination detectors: Listed to UL 268 and UL 2075. 

• Notification appliances shall be installed in the area(s) where 
the detection devices are installed. 

• The system shall annunciate to a constantly attended location 
or supervising station.

CARBON MONOXIDE DETECTION 
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General CO detection location requirements 

• Dwelling unit: Within 10 feet of bedrooms or within bedrooms 
containing fuel-burning appliances.

• Sleeping unit: Within sleeping unit.
• Alternate 1: Detector located within 10 feet of sleeping units when 

units do not contain fuel-burning appliances or are served by forced 
air fuel-burning appliances.

CARBON MONOXIDE DETECTION 
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When required & alternate CO detection location requirements

• When a dwelling unit or sleeping unit is served by a forced air 
fuel-burning appliance. 

• Alternate: Single detector approved in first room or area served by the 
main supply duct from the furnace. 

CARBON MONOXIDE DETECTION 
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When required & alternate CO detection location requirements

• When a dwelling unit or sleeping unit building contains a fuel-
burning appliance. 

• Exception 1: CO detection not required when there are no 
communicating openings between the fuel-burning appliance(s) and 
sleeping/dwelling units. 

• Alternate 1: Detector in approved location between the fuel-burning 
appliance(s) and sleeping/dwelling units. 

• Alternate 2: Detector located on the ceiling of rooms containing the 
fuel-burning appliance(s). 

CARBON MONOXIDE DETECTION 



MINNESOTA STATE FIRE MARSHAL DIVISION

445 Minnesota Street; Suite 145 Saint Paul, MN 55101

When a dwelling unit or sleeping unit building has an attached 
garage. 

• Exception 1: CO detection not required when no 
communicating openings between garage and 
sleeping/dwelling units. 

• Exception 2: CO detection not required when sleeping/dwelling 
units are more than 1- story above or below the garage. 

CARBON MONOXIDE DETECTION 
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When a dwelling unit or sleeping unit building has an 
attached garage. - Continued 

• Exception 3: CO detection not required when the garage is 
attached to sleeping/dwelling units by open-ended corridor 
(breezeway). 

• Alternate: Detector in approved location between garage and 
sleeping/dwelling units. 

• Exempt garages: Open parking garages or enclosed garages 
complying with Minnesota Building Code Section 406.4.

CARBON MONOXIDE DETECTION 
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Maintenance 

• Enclosed garage detection: Maintained in accordance with 
Minnesota Mechanical Code Section 404.1, manufacturer 
instructions and listing. 

• End-of-life: Devices that become inoperable or sound end-of-
life signals shall be replaced.

CARBON MONOXIDE DETECTION 
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To Summarize:

• Question 1 (Q1): Does your building have fuel burning appliances?

• Question 2 (Q2): Do the sleeping units have fuel burning appliances 
within them?

• Question 3: If Q1 is “yes” and Q2 is “no”, then do whatever is 
cheaper. Either:

• Install CO alarms in each sleeping unit
• Install CO detectors in the areas where the fuel burning appliances are located

• Provide a sounder base for these detectors
• Wire the CO detector to the building fire alarm system as a supervisory circuit

CARBON MONOXIDE DETECTION 


