FULL-LENGTH PRACTICE TESTS

Practice Test 18: Comprehensive Fire Protection Systems
Review — Chapters 12-14

Questions 1-50

1. A fire alarm smoke detector activates in an elevator lobby. What integrated building response should
occur automatically?

A. Only the fire alarm horn sounds on the floor of origin
B. Only the sprinkler system activates throughout the building
C. Only the smoke dampers close on the affected floor

D. Phase I elevator recall returns all elevators to the designated floor, the fire alarm activates building
notification, and the signal transmits to the monitoring station

2. A sprinkler system hydraulic calculation shows that the available water supply pressure is 5 psi below
the system demand at the most remote area. What is required to resolve this deficiency?

A. Installing a fire pump to boost the water supply pressure to meet the system's calculated demand
B. Reducing the number of sprinkler heads in the remote area
C. Increasing the sprinkler head temperature rating in the remote area

D. Switching from a wet-pipe to a dry-pipe system configuration



3. During an integrated fire protection test, the fire alarm activates but the HVAC system does not shut
down. What is the most likely cause?

A. The sprinkler system waterflow switch is malfunctioning
B. The fire pump failed to start on the alarm signal

C. The integration wiring or programming between the fire alarm panel and the HVAC system is missing,
disconnected, or incorrectly configured

D. The clean agent suppression system discharged prematurely

4. A building's fire alarm system uses conventional zones. The panel displays "Zone 3 Alarm" but the
responding fire crew cannot quickly locate the activated device. What system improvement would solve
this problem?

A. Installing additional manual pull stations on Zone 3
B. Upgrading to an addressable fire alarm system that identifies the specific device and location in alarm
C. Adding more notification appliances to Zone 3

D. Increasing the fire alarm panel's battery capacity

5. What is the primary reason NFPA 13 requires a minimum 18-inch clearance between sprinkler deflectors
and the top of storage in warehouse occupancies?

A. To provide access for maintenance personnel to reach each head
B. To prevent stored materials from physically damaging the sprinkler head
C. To allow the fusible link to cool between intermittent fire events

D. To allow the sprinkler spray pattern to fully develop before reaching the storage, ensuring effective
water distribution over the commodity



6. A pre-action sprinkler system protects a data center. What two conditions must occur before water
discharges from a sprinkler head?

A. The detection system must activate to open the pre-action valve and fill the piping, then an individual
sprinkler head must open from heat exposure

B. Two separate sprinkler heads must activate simultaneously
C. The fire alarm panel must confirm the alarm and the building must be fully evacuated

D. The fire pump must start and the waterflow switch must activate

7. During commissioning, the fire alarm system's voice evacuation message is unintelligible in several
areas. What must be corrected?

A. The fire alarm battery capacity must be increased
B. The monitoring station communication pathway must be repaired

C. Speaker placement, volume settings, or acoustic conditions must be adjusted to achieve the required
speech intelligibility rating throughout all notification zones

D. The manual pull stations must be relocated closer to the speakers

8. A fire marshal inspection reveals that a sprinkler system control valve has been closed without
notification. What fire protection program should have prevented this situation?

A. The fire alarm monitoring station communication test

B. The tamper switch monitoring and impairment management program that detects closed valves and
initiates notification procedures

C. The annual fire pump flow test program

D. The smoke detector sensitivity testing program



9. What is the primary purpose of a coordination study between the fire alarm designer and the HVAC
designer?

A. Ensuring that duct smoke detector locations, HVAC shutdown sequences, smoke damper positions, and
fire alarm integration wiring are correctly coordinated for proper smoke control response

B. Selecting the HVAC equipment manufacturers
C. Calculating the building's annual energy consumption

D. Establishing the preventive maintenance schedule

10. A building's emergency generator starts on fire alarm activation but fails to reach rated voltage within
10 seconds. What code requirement is violated?

A. NFPA 13 sprinkler system pipe sizing requirements
B. ASHRAE 90.1 energy efficiency standards
C. NFPA 72 smoke detector spacing requirements

D. NEC Article 700 requiring emergency power restoration within 10 seconds for life safety loads

11. A clean agent fire suppression system protects a telecommunications room. A door fan test reveals the
room cannot hold agent concentration for the required soak time. What must be corrected?

A. The clean agent storage cylinders must be replaced with larger units
B. Room envelope leaks must be sealed to achieve adequate tightness for the required agent retention time
C. The fire alarm detection in the room must be upgraded to faster-responding detectors

D. The sprinkler system must be extended into the telecommunications room

12. What is the primary reason fire-rated glazing is tested and rated as a complete assembly including
frame and glass?

A. To ensure the glazing matches the building's aesthetic design



B. To verify the installation cost meets the project budget

C. Because the fire resistance depends on the combined performance of the glass, frame, and edge seal
working together to maintain integrity for the rated duration

D. To confirm the glazing meets acoustic performance requirements

13. A fire alarm system's secondary batteries fail the annual capacity test. What is the consequence if the
batteries are not replaced?

A. The notification appliances will produce higher sound levels
B. The smoke detectors will become more sensitive to smoke
C. The fire alarm panel's display screen will increase brightness

D. The system cannot maintain operation during a power failure, potentially leaving the building without
fire detection and notification when it is most needed

14. During acceptance testing, a sprinkler system inspector's test connection is opened but the waterflow
alarm does not activate within 90 seconds. What does this failure indicate?

A. The waterflow switch is malfunctioning, improperly installed, or the alarm connection between the
switch and the fire alarm panel is faulty

B. The sprinkler system needs additional heads in the remote area
C. The fire pump is not delivering adequate pressure

D. The dry-pipe valve needs to be replaced

15. A building's standpipe system is required by code. What determines whether Class I, Class II, or Class
III standpipe service is needed?

A. The sprinkler system's hydraulic demand calculation

B. The fire alarm system's notification appliance circuit classification



C. The building code requirements based on the building's occupancy, height, and the intended users of
the hose connections

D. The fire pump's rated capacity and driver type

16. A fire alarm system must transmit signals to a supervising station. What three signal types does the
system transmit?

A. Only alarm signals from smoke detectors

B. Alarm signals indicating fire conditions, supervisory signals indicating impaired protection, and trouble
signals indicating system malfunctions

C. Only trouble signals from the fire alarm control panel

D. Only supervisory signals from sprinkler tamper switches

17. What is the primary reason smoke dampers are required at duct penetrations through smoke barriers
in addition to fire dampers at fire-rated assemblies?

A. Smoke dampers are less expensive than fire dampers
B. Smoke dampers provide acoustic insulation in the ductwork
C. Smoke dampers improve the HVAC system's energy efficiency

D. Smoke migrates at temperatures far below those that trigger fire dampers, requiring smoke dampers
that close on fire alarm signal to prevent smoke spread before fire temperatures develop

18. A facility manager discovers that the five-year internal pipe inspection on the sprinkler system has not
been performed. What risk does this create?

A. Internal corrosion, microbiologically influenced corrosion, or foreign material obstruction may be
progressing undetected, potentially blocking water flow when the system is needed

B. The fire alarm panel will display a trouble signal

C. The fire pump will not start on automatic demand



D. The sprinkler head temperature ratings will change over time

19. A commercial kitchen hood suppression system activates during a cooking fire. What automatic
function must the system perform in addition to discharging the extinguishing agent?

A. Activating the building's voice evacuation system

B. Shutting off fuel and electrical supply to the protected cooking equipment to eliminate the energy source
feeding the fire

C. Starting the kitchen exhaust fan at maximum speed

D. Releasing all kitchen exit doors from their locked position

20. An existing building undergoes a change of occupancy from office to laboratory. What fire protection
concern must be evaluated?

A. Only the building's exterior signage needs updating
B. Only the parking lot striping must be revised

C. Whether the existing fire protection systems are adequate for the new hazard classification, chemical
storage, and occupancy requirements

D. Only the building's landscaping must be modified

21. A fire alarm annunciator at the building entrance displays "Trouble" but no alarm condition. What does
this signal indicate?

A. A system malfunction such as a wiring fault, device failure, or communication error that requires
maintenance attention but does not indicate a fire condition

B. A confirmed fire on one of the upper floors
C. The fire department has been automatically dispatched

D. The building's sprinkler system has activated



22. What is the primary advantage of BIM coordination for fire protection systems during the design and
construction phases?

A. Reducing the building's fire insurance premium
B. Automating the fire alarm panel programming
C. Calculating the fire pump's annual energy consumption

D. Detecting spatial conflicts between sprinkler piping, ductwork, electrical systems, and structural
elements before field installation to prevent costly rework

23. A building's fire protection impairment management program requires a fire watch when the sprinkler
system is shut down for maintenance. What must fire watch personnel do?

A. Only monitor the fire alarm control panel from the security desk

B. Continuously patrol the impaired area, detect fire conditions, initiate alarm and evacuation, contact the
fire department, and use portable extinguishers if safe

C. Only verify that all exit doors are unlocked

D. Only check that fire extinguishers are in their cabinets

24. A fire alarm system's Class A notification appliance circuit has a single wire break. How does the
system respond?

A. All notification appliances on the circuit become inoperable
B. The fire alarm panel shuts down completely

C. The circuit continues to operate through the redundant return path, maintaining notification capability
despite the fault

D. Only the notification appliances nearest the break stop functioning



25. During commissioning, the smoke control system's stairwell pressurization fan produces inadequate
pressure with the stairwell door open. What should be investigated?

A. Fan capacity, duct sizing, relief damper operation, and whether the system was designed to maintain
the required pressure differential with the design number of doors open simultaneously

B. The fire alarm panel battery capacity
C. The sprinkler system's hydraulic calculation

D. The clean agent system's door fan test results

26. A building's fire protection closeout documentation is missing the sprinkler system hydraulic
calculations. Why is this document essential?

A. It establishes the fire alarm contractor's warranty period
B. It calculates the building's annual water consumption
C. It determines the fire marshal's inspection schedule

D. It documents the design basis confirming the water supply meets system demand, and is required for
future system modifications and fire marshal review

27. A fire alarm system is installed in a building with both hearing and hearing-impaired occupants. What
notification requirements apply?

A. Only audible horn notification is required throughout

B. Both audible and visible notification appliances are required, with strobes meeting ADA candela
requirements based on room size to ensure all occupants are alerted

C. Only visible strobe notification is required throughout

D. Only voice evacuation with no visual component is required



28. A building's wet-pipe sprinkler system experiences a burst pipe in an unheated loading dock during
winter. What system type should have been installed in this area?

A. A deluge system with open heads
B. A pre-action system with smoke detection
C. A dry-pipe or pre-action system designed for spaces subject to freezing temperatures

D. A clean agent gaseous suppression system

29. During a fire drill, building occupants report they cannot hear the fire alarm in the cafeteria. What
must be evaluated?

A. Notification appliance placement, sound pressure levels, and ambient noise conditions to ensure
audible signals meet the required level above ambient in all occupied areas

B. The sprinkler system coverage in the cafeteria
C. The fire extinguisher locations nearest the cafeteria

D. The cafeteria's kitchen hood suppression system

30. A fire protection engineer recommends adding a fire pump to an existing building being expanded.
What code standard governs the fire pump installation?

A. NFPA 72 National Fire Alarm Code

B. NFPA 13 Standard for Sprinkler Systems

C. ASHRAE Standard 90.1 Energy Standard

D. NFPA 20 Standard for the Installation of Stationary Pumps for Fire Protection

31. What is the primary reason the IBC requires fire-resistance-rated corridor walls in certain occupancies?

A. Providing acoustic privacy between offices and corridors



B. Reducing the building's heating and cooling energy loads
C. Supporting the structural weight of ceiling-mounted equipment

D. Protecting the means of egress from fire and smoke for the rated duration so occupants can safely travel
to exits

32. A fire alarm system's duct smoke detector activates. What integrated building response should occur?

A. Only the fire alarm horn sounds on the floor of origin

B. The associated air handling unit shuts down to prevent smoke distribution, the fire alarm panel
annunciates the event, and the signal transmits to the monitoring station

C. Only the elevator returns to the lobby floor

D. Only the clean agent system discharges in the mechanical room

33. What distinguishes a fire barrier from a fire partition in the building code?

A. Fire barriers and fire partitions are identical in all requirements
B. Fire partitions are always rated higher than fire barriers

C. Fire barriers typically have higher ratings and more stringent requirements for continuity, penetrations,
and opening protection than fire partitions

D. Fire partitions require fire dampers while fire barriers do not

34. A building owner receives a fire marshal citation for blocked sprinkler head clearance caused by tenant
storage stacked to the ceiling. What NFPA 13 requirement is being violated?

A. The 18-inch minimum clearance between sprinkler deflectors and the top of storage that ensures proper
spray development and water distribution

B. The fire alarm notification appliance spacing requirement
C. The exit sign illumination requirement

D. The fire extinguisher mounting height requirement



35. During acceptance testing, a fire alarm system's elevator recall function sends elevators to the fire
floor instead of the designated recall floor when the fire floor lobby detector activates. What must be
corrected?

A. The fire alarm panel requires a larger battery backup
B. The sprinkler system needs additional heads on the fire floor
C. The smoke detector in the elevator lobby must be replaced

D. The elevator recall programming must be corrected to send elevators to the alternate recall floor when
the designated floor lobby detector activates

36. What is the primary purpose of NFPA 25 quarterly main drain testing on a sprinkler system?

A. Measuring the total water consumption of the sprinkler system

B. Verifying that the water supply is available and that no significant obstructions exist between the supply
and the system by comparing results to the original acceptance test

C. Testing the fire alarm waterflow switch response time

D. Flushing debris from the sprinkler branch line piping

37. A high-rise building uses a phased evacuation strategy during fire events. What fire protection system
enables this approach?

A. A voice evacuation system that delivers targeted messages to the fire floor and adjacent floors while
instructing other floors to stand by

B. A standard horn and strobe system with uniform signals throughout
C. A manual pull station system with no automatic detection

D. A sprinkler system with no fire alarm notification



38. A fire alarm system's annual inspection reveals that several smoke detectors are reading outside their
listed sensitivity range. What action is required?

A. No action because sensitivity drift is expected and acceptable
B. Only a notation in the inspection log with no corrective action
C. Only a visual inspection of the affected detectors

D. The detectors must be cleaned, recalibrated, or replaced to restore sensitivity within the listed
acceptable range per NFPA 72

39. What is the primary purpose of the fire protection system operations and maintenance manual?

A. Calculating the building's fire insurance premium
B. Documenting the original construction project schedule

C. Providing building operations staff with the procedures needed to operate, inspect, test, and maintain
all fire protection systems per NFPA standards

D. Establishing the architect's design intent for interior finishes

40. A building's fire department connection is found obstructed by landscaping during a fire marshal
inspection. Why is clear access to the FDC critical?

A. The FDC provides the building's primary domestic water supply

B. Fire department pumper trucks must connect to the FDC to supplement the sprinkler and standpipe
water supply during firefighting operations, requiring immediate unobstructed access

C. The FDC controls the building's fire alarm system

D. The FDC provides the building's emergency electrical power



41. During an integrated test, the fire alarm activates but fire-rated door holders do not release. What is
the consequence?

A. The sprinkler system will not receive adequate water pressure
B. The fire pump will not start on automatic signal

C. Doors that should close to maintain fire compartmentation remain open, allowing fire and smoke to
spread beyond the compartment of origin

D. The elevator recall function will not operate correctly

42. What is the primary purpose of fire alarm system programming documentation in the closeout
package?

A. Preserving the complete system configuration so it can be restored, modified, or expanded without
reprogramming from scratch

B. Providing marketing information about the fire alarm manufacturer
C. Calculating the annual monitoring station fees

D. Establishing the fire alarm contractor's bonding requirements

43. A building's fire protection risk assessment identifies that the original sprinkler system was designed
for light hazard but the current tenant uses the space for storage. What concern does this raise?

A. The fire alarm notification appliances are incorrectly spaced
B. The exit signs need to be replaced with higher-output models
C. The emergency generator fuel supply is insufficient

D. The sprinkler system's design density and head spacing may be inadequate for the higher hazard
classification, requiring system modification



44. What must be verified during commissioning of a kitchen hood fire suppression system?

A. Only that the suppression agent cylinders are installed

B. Agent discharge through all nozzles, automatic fuel and electrical shutoff to protected equipment,
manual activation, fire alarm notification, and system reset procedures

C. Only the kitchen exhaust fan speed

D. Only the kitchen gas meter reading

45. A building's fire protection systems have not been inspected or tested per NFPA 25 and NFPA 72 for
over two years. What risk does this create?

A. Undetected system impairments, component degradation, or failures may exist that would prevent the
systems from operating during an actual fire emergency

B. The building's energy consumption will increase
C. The domestic water system pressure will decrease

D. The HVAC system will operate less efficiently

46. A fire alarm system serves a building with multiple occupancy types including office, assembly, and
storage. How does this affect the fire alarm design?

A. All occupancies use identical fire alarm design regardless of type
B. Only the assembly occupancy requires fire alarm protection

C. Each occupancy type may require different detection methods, notification requirements, and control
functions based on its specific code requirements and hazard characteristics

D. Only the storage occupancy requires fire alarm protection



47. What is the primary benefit of integrated fire protection system testing for the building owner?

A. Reducing the building's annual utility costs
B. Eliminating the need for individual system testing
C. Reducing the fire marshal's inspection frequency

D. Confirming that all fire protection systems function together as designed, providing confidence that the
complete fire safety strategy will perform during an actual emergency

48. A fire alarm contractor submits closeout documentation that includes only the fire marshal's acceptance
letter. Why is this insufficient?

A. The acceptance letter is the only document needed for closeout

B. Complete closeout requires the record of completion, as-built drawings, device maps, battery
calculations, programming documentation, test reports, O&M manuals, and warranty information

C. Only the fire alarm monitoring station account number is needed

D. Only the spare smoke detector inventory is required

49. A building's fire protection retrofit plan calls for adding sprinklers to an existing unsprinklered
building. What is the primary planning consideration?

A. Developing a phased approach that maintains fire protection and building operations during
construction while bringing the building into compliance with current code requirements

B. Only selecting the sprinkler head finish color to match ceilings
C. Only determining the paint color for exposed sprinkler piping

D. Only installing sprinklers in the main lobby and corridors



50. What is the primary reason the building code requires both automatic sprinkler systems and fire alarm
systems in many commercial buildings?

A. Only because both systems are manufactured by the same company
B. Only because both systems use the same piping materials

C. They provide complementary protection: sprinklers control or suppress fire while fire alarm systems
detect conditions, alert occupants, notify the fire department, and initiate emergency control functions

D. Only because both systems require the same type of maintenance



ANSWER KEY 18: DETAILED

EXPLANATIONS — PRACTICE TEST

18 COMPREHENSIVE FIRE
PROTECTION SYSTEMS REVIEW

Questions 1-50

1.

D. Phase I elevator recall returns all elevators to the designated floor, the fire alarm activates
building notification, and the signal transmits to the monitoring station — Smoke detection
in an elevator lobby triggers a coordinated sequence of integrated responses. Phase I recall removes
elevators from normal service to prevent occupants from traveling to the fire floor. Simultaneously,
the fire alarm panel activates notification appliances and transmits the alarm to the supervising
station for fire department dispatch.

A. Installing a fire pump to boost the water supply pressure to meet the system's calculated
demand — When the available water supply cannot meet the system's hydraulic demand at the
most remote design area, a fire pump is required to boost pressure. The pump must be sized per
NFPA 20 to make up the pressure deficit while delivering the required flow rate, ensuring the
sprinkler system can control a fire in the most demanding area.

C. The integration wiring or programming between the fire alarm panel and the HVAC
system is missing, disconnected, or incorrectly configured — HVAC shutdown upon fire alarm
activation requires a functional connection between the fire alarm control panel and the HVAC
system's control interface. When the fire alarm activates but HVAC does not respond, the
integration pathway has failed due to missing wiring, disconnected relay contacts, or incorrect
programming.

B. Upgrading to an addressable fire alarm system that identifies the specific device and
location in alarm — Conventional systems identify only the zone in alarm, which may include
multiple rooms or an entire floor. Addressable systems assign a unique address and text descriptor
to each device, enabling the panel to display the exact device type, identification number, and
location, dramatically reducing response time.

D. To allow the sprinkler spray pattern to fully develop before reaching the storage, ensuring
effective water distribution over the commodity — Sprinkler heads discharge water in a specific
pattern that requires distance to develop fully. The 18-inch minimum clearance ensures the spray



10.

11

12.

pattern opens completely before contacting stored materials, providing uniform water distribution
across the storage surface to effectively control fire spread.

A. The detection system must activate to open the pre-action valve and fill the piping, then
an individual sprinkler head must open from heat exposure — Pre-action systems require two
independent events before water discharges, providing dual protection against accidental
discharge. The detection system confirms a fire condition and fills the piping, but water only flows
from heads where heat has melted the thermal element, limiting water release to the fire area.

C. Speaker placement, volume settings, or acoustic conditions must be adjusted to achieve
the required speech intelligibility rating — Voice evacuation systems must deliver intelligible
messages throughout all notification zones. Unintelligible messages fail to convey evacuation
instructions effectively, defeating the purpose of the system. Corrections may include adding
speakers, adjusting volume taps, modifying speaker placement, or treating acoustic surfaces to
reduce reverberation.

B. The tamper switch monitoring and impairment management program that detects closed
valves and initiates notification procedures — Every sprinkler system control valve must be
monitored by a tamper switch that transmits a supervisory signal to the fire alarm panel when the
valve moves from its normal open position. The impairment management program requires
immediate investigation, notification of all responsible parties, and fire watch implementation.

A. Ensuring that duct smoke detector locations, HVAC shutdown sequences, smoke damper
positions, and fire alarm integration wiring are correctly coordinated — The fire alarm and
HVAC systems must work together seamlessly for effective smoke control. Coordination ensures
duct detectors are properly located in the air stream, shutdown sequences match the HVAC design,
smoke dampers are wired to the correct fire alarm zones, and all integration points are identified
during design rather than discovered during field installation.

D. NEC Article 700 requiring emergency power restoration within 10 seconds for life safety
loads — Emergency generators serving life safety loads must achieve rated voltage and frequency
within 10 seconds of utility power loss. Failure to meet this requirement leaves exit signs, egress
lighting, fire alarm systems, and fire pumps without power during the critical initial moments of
an emergency when occupants are most dependent on these systems.

. B. Room envelope leaks must be sealed to achieve adequate tightness for the required agent

retention time — Clean agent systems rely on maintaining a specific gas concentration for a
defined soak time to suppress the fire. If the room envelope leaks excessively, the agent
concentration drops below effective levels before the soak time is completed, potentially allowing
the fire to reignite. Door fan testing quantifies the leakage rate.

C. Because the fire resistance depends on the combined performance of the glass, frame, and
edge seal working together — Fire-rated glazing assemblies must be tested as complete systems
because each component contributes to the overall fire resistance. The glass must resist heat
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transmission, the frame must maintain structural integrity, and the edge seal must prevent flame
passage at the glass-to-frame joint throughout the rated duration.

D. The system cannot maintain operation during a power failure, potentially leaving the
building without fire detection and notification — Fire alarm secondary batteries provide
backup power during utility outages, maintaining detection and notification capability. Failed
batteries mean the system cannot operate during a power failure, leaving the building without fire
protection precisely when conditions like lightning storms make fire more likely.

A. The waterflow switch is malfunctioning, improperly installed, or the alarm connection
between the switch and the fire alarm panel is faulty — The inspector's test connection
simulates a single sprinkler head flowing water. The waterflow switch must detect this flow and
transmit an alarm signal to the fire alarm panel within 90 seconds. Failure indicates the switch
paddle is not properly positioned, the switch mechanism has failed, or the wiring to the panel is
interrupted.

C. The building code requirements based on the building's occupancy, height, and the
intended users of the hose connections — Class I provides 2)2-inch connections for fire
department use, Class II provides 1'2-inch connections for building occupant use, and Class III
provides both. The building code determines which class is required based on the building's
characteristics and whether occupants, fire department, or both are expected to use the system.

B. Alarm signals indicating fire conditions, supervisory signals indicating impaired
protection, and trouble signals indicating system malfunctions — These three distinct signal
types provide comprehensive monitoring. Alarm signals indicate a potential fire requiring
emergency response. Supervisory signals indicate conditions that impair fire protection such as
closed valves. Trouble signals indicate system malfunctions requiring maintenance attention.

D. Smoke migrates at temperatures far below those that trigger fire dampers, requiring
smoke dampers that close on fire alarm signal to prevent smoke spread — Fire dampers rely
on fusible links rated at 165 or 212 degrees Fahrenheit, temperatures that only develop after
significant fire growth. Smoke poses a lethal threat at much lower temperatures, traveling through
ductwork long before fire conditions reach the damper. Smoke dampers close on fire alarm signal
to prevent early smoke migration.

A. Internal corrosion, microbiologically influenced corrosion, or foreign material
obstruction may be progressing undetected — NFPA 25 requires internal pipe inspection at five-
year intervals to identify corrosion, biological growth, scale, and foreign materials that accumulate
inside sprinkler piping over time. These obstructions can restrict water flow to the point where the
system cannot deliver its designed density during a fire.

B. Shutting off fuel and electrical supply to the protected cooking equipment to eliminate the
energy source feeding the fire — Kitchen hood suppression systems include interlocked fuel and
electrical shutoffs that automatically de-energize protected cooking equipment when the system
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activates. Without removing the energy source, the fire can continue burning even as the wet
chemical agent is discharged, potentially overwhelming the suppression system.

C. Whether the existing fire protection systems are adequate for the new hazard
classification, chemical storage, and occupancy requirements — A change from office to
laboratory significantly alters the fire protection requirements. Laboratory occupancies may
require different sprinkler design densities, specialized suppression systems for chemical hazards,
modified fire alarm detection, enhanced ventilation, and different means of egress configurations.

A. A system malfunction such as a wiring fault, device failure, or communication error that
requires maintenance attention — Trouble signals indicate the fire alarm system has detected an
internal problem that could impair its ability to detect fire or transmit alarms. While not indicating
a fire condition, trouble signals require prompt investigation and repair because the system's
reliability is compromised until the malfunction is corrected.

D. Detecting spatial conflicts between sprinkler piping, ductwork, electrical systems, and
structural elements before field installation — BIM creates a three-dimensional virtual model
containing all building systems. Running clash detection identifies locations where sprinkler
piping conflicts with ductwork, conduit, structural members, or other components before
fabrication begins, preventing costly field rework and schedule delays.

B. Continuously patrol the impaired area, detect fire conditions, initiate alarm and
evacuation, contact the fire department, and use portable extinguishers if safe — Fire watch
personnel serve as a temporary human substitute for the impaired automatic system. They must be
trained, dedicated to the patrol task, equipped with communication devices, and capable of
recognizing fire conditions, sounding the alarm, and taking appropriate initial response actions.

C. The circuit continues to operate through the redundant return path, maintaining
notification capability despite the fault — Class A circuits provide a redundant pathway that
routes wiring in a loop from the panel through all devices and back. A single wire break isolates
the fault point but allows signals to reach all devices from the alternate direction, maintaining full
notification capability even with one conductor broken.

A. Fan capacity, duct sizing, relief damper operation, and whether the system was designed
to maintain the required pressure differential with the design number of doors open —
Stairwell pressurization systems must maintain a specific pressure differential across closed doors
while accommodating the pressure changes when doors open during evacuation. The system must
be designed, tested, and verified with the maximum number of simultaneously open doors
specified in the design.

D. It documents the design basis confirming the water supply meets system demand, and is
required for future system modifications — Hydraulic calculations are the engineering proof
that the installed sprinkler system will deliver adequate water density over the design area. These
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calculations are essential for future modifications because any changes to piping, heads, or
building use require recalculation to verify the water supply still meets the revised demand.

B. Both audible and visible notification appliances are required, with strobes meeting ADA
candela requirements based on room size — ADA and NFPA 72 require visible notification in
all public and common use areas to alert hearing-impaired occupants. Strobe candela ratings must
be selected based on room dimensions per NFPA 72 spacing tables to ensure the flash intensity is
sufficient for the space size and viewing distance.

C. A dry-pipe or pre-action system designed for spaces subject to freezing temperatures —
Wet-pipe sprinkler systems maintain water in all piping at all times and will freeze in unheated
spaces. Dry-pipe systems use pressurized air to keep water behind the valve until activation, and
pre-action systems similarly maintain dry piping. Either system type prevents frozen and burst
piping in areas exposed to freezing temperatures.

A. Notification appliance placement, sound pressure levels, and ambient noise conditions to
ensure audible signals meet the required level above ambient — NFPA 72 requires fire alarm
audible signals to be at least 15 dB above average ambient noise or 5 dB above maximum ambient
of 60 seconds duration. High ambient noise areas like cafeterias may require additional notification
appliances, higher-output devices, or visible notification to supplement audible signals.

D. NFPA 20 Standard for the Installation of Stationary Pumps for Fire Protection — NFPA
20 governs all aspects of fire pump installation including pump selection, driver requirements,
controller specifications, power supply, testing, and maintenance. It addresses electric motor and
diesel engine drivers, suction and discharge piping, and the dedicated power supply requirements
that ensure reliable pump operation.

D. Protecting the means of egress from fire and smoke for the rated duration so occupants
can safely travel to exits — Fire-rated corridor walls create protected egress pathways that allow
occupants to travel safely from their occupied space to building exits. The rating ensures the
corridor remains tenable for the time needed to complete evacuation, preventing fire and smoke
from blocking escape routes.

B. The associated air handling unit shuts down to prevent smoke distribution, the fire alarm
panel annunciates the event, and the signal transmits to the monitoring station — Duct smoke
detectors serve a specific function of detecting smoke entering the HVAC distribution system.
When activated, the primary response is shutting down the associated air handler to prevent the
ductwork from distributing smoke throughout the building's occupied areas.

C. Fire barriers typically have higher ratings and more stringent requirements for
continuity, penetrations, and opening protection — Fire barriers generally carry higher hourly
ratings and must extend continuously from floor to deck above with all penetrations and openings
protected. Fire partitions may have lower ratings and less stringent construction requirements,
making them suitable for separations that require less fire resistance.
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. A. The 18-inch minimum clearance between sprinkler deflectors and the top of storage —
NFPA 13 establishes the 18-inch clearance requirement to ensure sprinkler spray patterns develop
fully before contacting stored commodities. When storage is stacked to the ceiling, the spray
pattern cannot develop, creating shadow areas where water does not reach the fire, significantly
reducing the system's effectiveness.

D. The elevator recall programming must be corrected to send elevators to the alternate
recall floor when the designated floor lobby detector activates — When the fire occurs on the
designated recall floor itself, sending elevators there would deliver occupants directly to the fire.
The system must be programmed to recognize this condition and direct elevators to an alternate
recall floor, keeping occupants away from the fire floor.

B. Verifying that the water supply is available and that no significant obstructions exist
between the supply and the system — Quarterly main drain tests measure the static and residual
pressures at the system riser and compare them to the original acceptance test results. A significant
pressure decrease from the baseline indicates a partially closed valve, supply obstruction, or
degraded water source that would impair system performance.

A. A voice evacuation system that delivers targeted messages to the fire floor and adjacent
floors while instructing other floors to stand by — Phased evacuation prioritizes the fire floor
and immediately adjacent floors for immediate evacuation while instructing other floors to stand
by. Voice evacuation systems deliver specific messages to each zone, preventing mass
simultaneous evacuation that could overwhelm stairwells and create panic.

D. The detectors must be cleaned, recalibrated, or replaced to restore sensitivity within the
listed acceptable range per NFPA 72 — NFPA 72 requires periodic sensitivity testing to verify
each detector operates within its listed range. Detectors that drift too sensitive produce nuisance
alarms, while detectors that become insensitive may fail to detect actual smoke conditions. Both
conditions require correction to maintain reliable detection.

C. Providing building operations staff with the procedures needed to operate, inspect, test,
and maintain all fire protection systems per NFPA standards — The O&M manual translates
manufacturer requirements and NFPA standards into practical procedures for building staff. It
serves as the primary reference for daily operations, scheduled inspections, required testing,
preventive maintenance, alarm response, and troubleshooting across all fire protection systems.

B. Fire department pumper trucks must connect to the FDC to supplement the sprinkler and
standpipe water supply during firefighting operations — The FDC allows the fire department
to pump water from external sources into the building's sprinkler and standpipe systems,
supplementing or replacing the building's water supply. Any obstruction that delays the fire
department's connection extends the time the fire burns without supplemental water supply.

C. Doors that should close to maintain fire compartmentation remain open, allowing fire and
smoke to spread beyond the compartment of origin — Fire-rated doors held open by magnetic
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holders must release on fire alarm activation to close and maintain fire compartment integrity.
When holders fail to release, doors remain open, creating pathways for fire and smoke to spread
into adjacent compartments, stairwells, and corridors.

A. Preserving the complete system configuration so it can be restored, modified, or expanded
without reprogramming from scratch — Fire alarm programming documentation records every
device address, zone assignment, input-output matrix, notification sequence, integration
command, and custom label in the system. Without this documentation, system recovery after a
panel failure or expansion for building modifications requires costly reprogramming from scratch.

D. The sprinkler system's design density and head spacing may be inadequate for the higher
hazard classification, requiring system modification — Sprinkler systems designed for light
hazard office occupancy use lower water densities and wider head spacing than those required for
storage occupancies. If the space now contains significant storage, the existing system likely
cannot deliver adequate water to control a fire in the higher-hazard commodity.

B. Agent discharge through all nozzles, automatic fuel and electrical shutoff, manual
activation, fire alarm notification, and system reset procedures — Kitchen hood suppression
commissioning must verify every functional element of the system including complete agent
coverage through all nozzles, reliable fuel and electrical shutoff interlock, manual activation from
both the kitchen and egress path, proper notification to the fire alarm system, and the procedure
for system reset and recharge.

A. Undetected system impairments, component degradation, or failures may exist that would
prevent the systems from operating during an actual fire — NFPA 25 and NFPA 72 establish
inspection and testing frequencies designed to detect impairments before they compromise system
reliability. Two years without testing means sprinkler valves, fire pump performance, smoke
detector sensitivity, battery capacity, and all other components have gone unverified for an
extended period.

C. Each occupancy type may require different detection methods, notification requirements,
and control functions based on its specific code requirements — Mixed-occupancy buildings
present complex fire alarm design challenges because each occupancy type carries specific code
requirements. Assembly spaces may require voice evacuation, storage areas may need different
detection types, and office areas may have different notification requirements, all served by a
single integrated system.

D. Confirming that all fire protection systems function together as designed, providing
confidence that the complete fire safety strategy will perform during an actual emergency —
Individual system tests verify component operation in isolation, but only integrated testing
confirms the complete fire safety response chain functions correctly. This comprehensive
verification demonstrates that detection triggers the correct alarm, notification, suppression
monitoring, HVAC shutdown, elevator recall, and smoke control responses.



48.

49.

50.

B. Complete closeout requires the record of completion, as-built drawings, device maps,
battery calculations, programming documentation, test reports, O&M manuals, and
warranty information — The fire marshal's acceptance letter confirms minimum code
compliance at one point in time. The operations team needs comprehensive documentation for
ongoing system management including device locations, battery sizing, programming records,
testing history, maintenance procedures, and warranty terms.

A. Developing a phased approach that maintains fire protection and building operations
during construction — Adding sprinklers to an existing occupied building requires careful
planning to maintain occupant safety and building operations throughout construction. Phased
installation allows sections to be completed and activated while other areas remain under
construction, ensuring the building is never left completely unprotected.

C. They provide complementary protection: sprinklers control or suppress fire while fire
alarm systems detect conditions, alert occupants, notify the fire department, and initiate
emergency control functions — Sprinkler systems are designed to control or suppress fire but
cannot detect early smoke conditions, alert occupants, call the fire department, or manage building
systems. Fire alarm systems provide these critical functions but cannot suppress fire. Together they
create a comprehensive fire safety strategy.



