
FULL-LENGTH PRACTICE TESTS 
 

Practice Test 23: Full-Length Simulated Exam 5 — All Systems 

 

Questions 1–50 

1. A building's commissioning plan requires functional performance testing of all HVAC systems. What 

does functional performance testing verify that static inspections cannot? 

 

A. That systems operate correctly through their full range of sequences including startup, normal 

operation, part-load conditions, failure modes, and shutdown under actual or simulated conditions 

B. That equipment nameplates match the specification submittal data 

C. That pipe insulation thickness meets the specification requirements 

D. That ductwork hangers are installed at the correct spacing intervals 

 

2. A plumbing inspector rejects a commercial kitchen's grease interceptor installation because the unit is 

sized based only on the dishwasher connection. What sizing error was made? 

 

A. The interceptor should be sized based on only the hand sink connections 

B. The interceptor should be sized based only on the building's total fixture units 

C. The interceptor should be sized based only on the anticipated cleaning schedule 

D. The interceptor must be sized to accommodate the total flow from all fixtures that discharge grease-

laden waste including prep sinks, pot sinks, and the dishwasher 

 

  



3. A building's emergency generator provides power through an automatic transfer switch. During testing, 

the ATS transfers to generator but fails to retransfer when utility power is restored. What must be 

investigated? 

 

A. The fire alarm panel's connection to the generator controller 

B. The ATS retransfer relay, utility power sensing circuit, retransfer time delay, and control logic that 

should initiate the transfer back to utility after confirming stable power 

C. The sprinkler system's jockey pump controller settings 

D. The chilled water system's condenser water temperature setpoint 

 

4. A building's fire alarm system has a ground fault condition on a signaling line circuit. What operational 

risk does this create? 

 

A. The sprinkler system will activate throughout the building 

B. The emergency generator will start on false demand 

C. The ground fault can cause false alarms, prevent legitimate alarm signals from reaching the panel, or 

disable portions of the detection system 

D. The building's domestic water pressure will decrease 

 

5. A building's chilled water delta-T across the evaporator has decreased from 12 degrees to 6 degrees. 

What does this degradation indicate? 

 

A. The chilled water flow rate has increased significantly, likely from control valve overrides or failed 

valves, causing water to pass through the evaporator too quickly for proper heat transfer 

B. The chiller is operating at optimal peak efficiency 

C. The cooling tower is rejecting more heat than designed 

D. The building's heating load has increased proportionally 

 

  



6. What is the primary purpose of a fire protection system's jockey pump? 

 

A. Providing supplemental water during a fire event 

B. Supplying water to the fire department connection 

C. Operating the building's standpipe system during fire drills 

D. Maintaining system pressure to prevent the main fire pump from starting on minor pressure fluctuations 

caused by small leaks, temperature changes, or pressure variations 

 

7. A building's lighting system uses networked controls with occupancy sensors, daylight harvesting, and 

scheduled dimming. During commissioning, several zones override to full output and ignore sensor inputs. 

What should be investigated? 

 

A. The fire alarm system's integration with the lighting panels 

B. Controller programming, network communication between the sensors and lighting controllers, and 

whether manual overrides have been activated that bypass automatic control 

C. The emergency generator's exercise schedule 

D. The chilled water supply temperature setpoint 

 

8. A plumbing engineer designs a rainwater harvesting system for toilet flushing. What treatment and 

identification requirements apply? 

 

A. No treatment is required because rainwater is naturally potable 

B. Only a standard sediment filter at the collection tank 

C. Filtration and disinfection to meet non-potable use standards, purple piping identification, clear non-

potable labeling at all access points, and complete physical separation from the potable system 

D. Only connection to the domestic hot water system for pasteurization 

 

  



9. A building's BAS operates cooling and heating simultaneously in the same zone during mild weather. 

What is the most effective control sequence correction? 

 

A. Implementing a temperature deadband between heating and cooling setpoints that creates a neutral 

zone where neither system operates, preventing energy-wasting competition 

B. Shutting down all HVAC systems during mild weather conditions 

C. Running only the heating system continuously regardless of conditions 

D. Increasing the supply air temperature to maximum for all zones 

 

10. What is the primary purpose of NFPA 20 for fire pump installations? 

 

A. Establishing the fire alarm notification appliance sound levels 

B. Setting the sprinkler head spacing requirements for storage areas 

C. Defining the building's emergency egress illumination requirements 

D. Governing the design, installation, testing, and maintenance of fire pumps including performance 

requirements, controller specifications, and power supply criteria 

 

11. A building's electrical system serves critical data center loads. What power distribution topology 

provides the highest reliability? 

 

A. A single utility feed with no backup power systems 

B. A single generator with a single automatic transfer switch 

C. Redundant utility feeds, redundant generators, redundant UPS systems, and automatic static transfer 

switches providing continuous power with no single point of failure 

D. A single UPS system with battery backup only 

 

  



12. A building's domestic water system has experienced recurring Legionella contamination despite 

maintaining the water heater at 140 degrees. What additional factor should be investigated? 

 

A. The fire sprinkler system's water temperature 

B. Dead legs, low-flow branches, and areas of stagnation in the distribution system where water 

temperatures drop into the Legionella growth range despite adequate heater temperature 

C. The cooling tower's condenser water treatment program 

D. The storm drainage system's trap seal maintenance 

 

13. What is the primary benefit of using a condensing boiler versus a conventional non-condensing boiler 

for a building's heating system? 

 

A. Recovering latent heat from flue gas condensation, achieving efficiencies of 90 to 98 percent compared 

to 80 to 85 percent for conventional boilers by extracting additional energy from water vapor in 

combustion exhaust 

B. Higher supply water temperature capability above 200 degrees 

C. Elimination of all combustion air requirements 

D. Lower initial purchase cost compared to conventional boilers 

 

14. A building's fire-rated wall assembly uses a through-penetration firestop system. During inspection, 

the firestop sealant shows significant cracking and separation from the penetrating pipe. What must be 

corrected? 

 

A. Only applying additional paint over the cracked sealant surface 

B. Only documenting the condition in the maintenance log 

C. Only placing a warning sign near the compromised penetration 

D. Removing the failed firestop and installing a new tested and listed firestop system that properly seals 

the penetration and restores the full fire resistance rating of the assembly 

 



15. A building owner receives utility bills showing high electricity consumption during unoccupied 

weekend hours. What MEP systems should be investigated? 

 

A. Only the emergency lighting battery charging circuits 

B. Only the fire alarm panel's standby power consumption 

C. HVAC equipment running on weekday schedules, lighting left on from overrides or failed sensors, plug 

loads from uncontrolled receptacles, and any equipment not programmed for weekend setback 

D. Only the domestic water heater's element cycling pattern 

 

16. A building's sprinkler system serves an area that has been converted from office use to a restaurant 

with commercial cooking. What fire protection analysis is required? 

 

A. Only verifying that the exit signs are properly illuminated 

B. Reevaluating the sprinkler system's hazard classification, design density, and water supply because the 

occupancy change from light hazard office to ordinary hazard restaurant may exceed the existing system's 

capability 

C. Only adding one additional sprinkler head above the cooking line 

D. Only testing the existing waterflow switch for proper alarm timing 

 

17. A building's BAS uses predictive maintenance algorithms that analyze equipment performance trends. 

What primary benefit does this capability provide? 

 

A. Identifying developing equipment problems before failure occurs, enabling planned repairs during 

convenient times rather than emergency responses during occupied hours 

B. Automatically ordering replacement parts from suppliers 

C. Generating the building's annual operating budget 

D. Replacing the need for any manual equipment inspections 

 

  



18. A plumbing engineer specifies dielectric unions where copper piping connects to steel piping. What 

condition do these fittings prevent? 

 

A. Thermal expansion damage at the connection point 

B. Water hammer from rapid valve closure in the system 

C. Sewer gas infiltration through the pipe joint 

D. Galvanic corrosion caused by the electrochemical reaction between dissimilar metals in contact with 

each other in the presence of an electrolyte 

 

19. A building's fire alarm system is connected to the elevator controller for Phase I recall. During testing, 

all elevators recall to the designated floor except one that continues normal operation. What must be 

investigated? 

 

A. The sprinkler system's waterflow switch on the elevator floor 

B. The integration wiring, relay, or interface between the fire alarm panel and the non-responding elevator 

controller to identify the communication failure 

C. The building's domestic water pressure at the top floor 

D. The HVAC system's duct smoke detector locations 

 

20. A building's cooling tower has visible white scale deposits on the fill media. What is the operational 

consequence of this condition? 

 

A. The tower's fan motor will consume less energy than designed 

B. The tower's water level will increase beyond the overflow point 

C. Reduced heat transfer capacity as scale insulates the fill surface, increasing condenser water 

temperature and forcing chillers to work harder with reduced efficiency 

D. The tower's basin heater will activate during summer operation 

 

  



21. What is the primary purpose of ASHRAE Standard 62.1 in commercial building design? 

 

A. Establishing minimum ventilation rates and indoor air quality requirements to protect building 

occupant health by ensuring adequate outdoor air delivery to all occupied spaces 

B. Setting the building's maximum lighting power density 

C. Defining fire sprinkler system design densities 

D. Establishing plumbing fixture minimum quantities per occupancy 

 

22. A building's electrical panelboard has a circuit breaker that trips repeatedly after being reset. What 

does this indicate? 

 

A. The circuit breaker is oversized and should be replaced with a larger unit 

B. The panelboard enclosure ventilation is excessive 

C. A sustained fault condition exists on the circuit that must be identified and corrected before the breaker 

can remain closed 

D. The utility power supply voltage is above nominal 

 

23. A building's fire protection system uses dry-pipe sprinkler valves in an unheated parking garage. What 

advantage does this system type provide in this application? 

 

A. Faster water delivery than a wet-pipe system 

B. Higher operating pressure than a standard wet-pipe system 

C. Elimination of the need for fire alarm monitoring in the garage 

D. Prevention of pipe freezing and ice blockage because piping beyond the dry-pipe valve contains 

compressed air rather than water until a sprinkler head activates 

 

  



24. A facility manager discovers that the building's BAS has accumulated over 200 active alarm points 

that have never been addressed. What operational problem has this created? 

 

A. The fire alarm system has been disabled by the excessive alarms 

B. Alarm fatigue where operators ignore all alarms including critical ones because the volume of 

unresolved alerts has desensitized staff to new alarm conditions 

C. The emergency generator starts and stops with each new alarm 

D. The building's domestic water pressure fluctuates with each alarm 

 

25. A building's hot water system uses a recirculation pump that runs continuously. What energy-saving 

modification should be implemented? 

 

A. Installing a timer, temperature sensor control, or demand-based pump control that operates the 

recirculation pump only when needed rather than 24 hours per day 

B. Increasing the pump speed to reduce operating time 

C. Removing the pump entirely and relying on natural convection 

D. Adding a second pump in parallel for redundancy 

 

26. A fire alarm system's supervisory signal indicates a low air pressure condition on a dry-pipe sprinkler 

system. What does this signal mean? 

 

A. The fire alarm panel's battery voltage has dropped 

B. The building's domestic water supply pressure is low 

C. The smoke detector sensitivity has decreased below normal 

D. Air pressure in the sprinkler piping has dropped below the required maintenance level, indicating a leak 

in the system that could compromise the dry-pipe valve's ability to hold back water 

 

  



27. A building's HVAC system uses an air-cooled chiller. During extremely hot weather, the chiller's 

capacity decreases significantly. What inherent limitation causes this? 

 

A. The chiller's evaporator coil freezes during high outdoor temperatures 

B. The chilled water pump speed automatically reduces during hot weather 

C. Air-cooled chillers reject heat to the outdoor air, and when ambient temperature approaches the 

condensing temperature, the available temperature differential for heat rejection decreases, reducing 

capacity and efficiency 

D. The chiller's compressor oil viscosity increases with outdoor temperature 

 

28. A plumbing code inspection reveals that a sanitary vent pipe terminates only 3 feet above a rooftop 

patio that is used as an occupied outdoor dining area. What code violation exists? 

 

A. The vent termination height is insufficient for the pipe diameter 

B. The vent must terminate at a sufficient height above any occupied area to prevent sewer gas odors from 

affecting occupants, typically requiring increased height or relocation 

C. The vent must be connected to the storm drainage system instead 

D. The vent must be capped to prevent rainwater from entering 

 

29. What is the primary benefit of a building information model for MEP coordination during 

construction? 

 

A. Detecting spatial conflicts between HVAC ductwork, plumbing piping, electrical conduit, fire 

protection piping, and structural elements in a virtual model before physical installation begins 

B. Calculating the building's annual utility energy costs 

C. Generating the project's construction insurance requirements 

D. Establishing the building's property tax assessment 

 

  



30. A building's fire alarm system requires a fire safety plan posted at the fire command center. What 

information must this plan contain? 

 

A. Only the building owner's contact information 

B. Only the fire alarm system manufacturer's warranty terms 

C. Building floor plans showing exit routes, fire protection equipment locations, system descriptions, 

emergency procedures, and key personnel contacts for fire department use 

D. Only the fire alarm monitoring station's telephone number 

 

31. A building's variable speed condenser water pump operates at minimum speed constantly regardless 

of chiller load. What does this indicate? 

 

A. The pump is perfectly matched to the system requirements 

B. The chiller's condenser water flow requirements have decreased 

C. The cooling tower's fan speed controller has been upgraded 

D. The pump's VFD programming, pressure sensor, or control signal is malfunctioning, preventing the 

pump from modulating to match actual condenser water flow requirements 

 

32. What is the primary advantage of using prefabricated MEP assemblies in construction? 

 

A. Reducing field labor time, improving installation quality, minimizing site waste, and accelerating the 

construction schedule by shifting work from the field to a controlled shop environment 

B. Eliminating the need for any field connections or adjustments 

C. Reducing the building's long-term maintenance costs to zero 

D. Eliminating the need for construction drawings or specifications 

 

  



33. A plumbing engineer specifies thermostatic mixing valves at public lavatory groups in a school 

building. What is the primary safety concern being addressed? 

 

A. Preventing low water pressure at the fixture outlets 

B. Reducing water consumption at each lavatory fixture 

C. Preventing scalding injuries to children by limiting hot water delivery temperature at the point of use 

to a safe maximum, typically 110 degrees or below 

D. Eliminating the need for hot water in the school building 

 

34. A fire protection engineer evaluates a building with an inadequate fire alarm notification system. 

Occupants report they cannot hear alarms in restrooms and storage areas. What analysis must be 

performed? 

 

A. Only testing the sprinkler waterflow alarm in the affected areas 

B. Conducting an audibility analysis to verify notification appliance placement and output levels achieve 

the required decibels above ambient noise in all occupied areas including typically overlooked spaces 

C. Only adding visible strobes in the corridors outside the affected areas 

D. Only increasing the fire alarm panel's output voltage to maximum 

 

35. A building's energy management system identifies that the cooling plant operates at significantly 

different efficiency levels between identical chillers. What should be investigated? 

 

A. The fire alarm system's integration with the chiller controllers 

B. The domestic hot water system's recirculation pump schedule 

C. The building's emergency generator fuel consumption rate 

D. Individual chiller refrigerant charge, compressor condition, heat exchanger fouling, control calibration, 

and operating hours to identify why one machine degrades faster than its identical counterpart 

 

  



36. What is the primary purpose of commissioning the building envelope in conjunction with MEP 

systems? 

 

A. Verifying that envelope air leakage, insulation performance, and thermal bridging do not undermine 

the HVAC system's ability to maintain designed indoor conditions and energy performance 

B. Selecting the building's exterior paint color scheme 

C. Establishing the window cleaning maintenance schedule 

D. Calculating the building's structural load capacity 

 

37. A plumbing contractor completes a domestic water system installation but does not perform the 

required hydrostatic pressure test. What risk does this omission create? 

 

A. The plumbing fixtures will not operate at the correct flow rate 

B. The water heater warranty will be voided by the manufacturer 

C. The hot water recirculation pump will not achieve design flow 

D. Concealed pipe joints and connections have not been verified for integrity, and leaks that could cause 

extensive water damage may remain undetected until the system is placed in service 

 

38. A building's fire alarm system is upgraded from a conventional to an addressable system. What 

capability does the building gain? 

 

A. Higher water pressure in the fire sprinkler system 

B. Faster elevator travel speed during fire recall operations 

C. Individual device identification, specific location reporting, sensitivity monitoring, and enhanced 

diagnostic capability for every detector and module in the system 

D. Increased sprinkler head coverage area per device 

 

  



39. A building automation system controls a VAV system with CO2-based demand-controlled ventilation. 

The CO2 sensors have not been calibrated in three years. What is the potential consequence? 

 

A. The duct smoke detectors will produce false alarms 

B. Inaccurate CO2 readings that cause either inadequate ventilation compromising indoor air quality or 

excessive ventilation wasting conditioning energy 

C. The fire alarm system will display supervisory signals 

D. The chilled water supply temperature will fluctuate 

 

40. What is the primary purpose of a fire protection system's inspector's test connection? 

 

A. Simulating the flow of a single sprinkler head to verify the waterflow switch activates and the alarm 

signal reaches the fire alarm panel within the required time 

B. Testing the fire pump's maximum capacity under full-load conditions 

C. Measuring the domestic water pressure at the most remote fixture 

D. Draining the sprinkler system for annual maintenance and inspection 

 

41. A building's electrical system experiences a utility power outage. The emergency generator starts and 

the ATS transfers emergency loads within 10 seconds. However, the elevator does not operate. What 

should be investigated? 

 

A. The fire alarm panel's elevator recall programming sequence 

B. Whether the elevator is connected to the emergency distribution system, and if so, whether the elevator's 

controller, motor starter, or dedicated feeder has a separate fault preventing operation 

C. The domestic hot water system's recirculation pump power source 

D. The cooling tower fan motor's overload protection settings 

 

  



42. A building's stormwater management plan includes both conventional piped drainage and green 

infrastructure. What advantage does this combined approach provide? 

 

A. Eliminating the need for any underground piping on the project 

B. Reducing the building's domestic water consumption by 50 percent 

C. Managing routine rainfall through green infrastructure while maintaining conventional drainage 

capacity for extreme events, optimizing both environmental performance and flood protection 

D. Replacing the building's fire protection water supply entirely 

 

43. A building's fire alarm system uses a digital alarm communicator transmitter to send signals to the 

monitoring station. What vulnerability does this single communication pathway create? 

 

A. The notification appliances will produce lower sound output 

B. The smoke detectors will require more frequent sensitivity testing 

C. The sprinkler system's waterflow switch will not detect flow 

D. A telephone line failure, whether from physical damage, telephone system disruption, or intentional 

cutting, would prevent all alarm signals from reaching the monitoring station 

 

44. A building's HVAC system includes energy recovery ventilators on multiple air handlers. During 

commissioning, one ERV shows no temperature difference between the incoming and outgoing air 

streams. What must be investigated? 

 

A. The energy recovery wheel rotation, heat exchanger media condition, damper positions, and airflow 

paths to determine why heat transfer between the streams is not occurring 

B. The fire alarm system's duct smoke detector locations 

C. The domestic water system's backflow preventer test results 

D. The emergency lighting battery backup duration 

 

  



45. A plumbing engineer designs a commercial building's domestic water system with multiple pressure 

zones. What determines where each pressure zone boundary is established? 

 

A. Only the number of plumbing fixtures on each floor 

B. Only the pipe material specified for the project 

C. Building elevation and the maximum 80 psi static pressure code limit, with zone boundaries placed to 

ensure no fixture receives pressure above the code maximum while maintaining adequate pressure for 

proper fixture operation 

D. Only the water heater location on each floor 

 

46. What is the primary purpose of a fire alarm system's survivability requirement for voice evacuation 

systems? 

 

A. Ensuring the voice evacuation speakers produce higher sound output 

B. Ensuring critical voice evacuation circuits are protected from fire damage through pathway 

survivability measures such as fire-rated enclosures or circuit integrity cable so the system can continue 

operating during the fire it is designed to report 

C. Ensuring the fire alarm panel has a larger battery backup capacity 

D. Ensuring the smoke detectors have extended sensitivity ranges 

 

47. A building's chiller plant uses waterside economizer free cooling through a plate and frame heat 

exchanger. What conditions make this strategy effective? 

 

A. When the outdoor wet-bulb temperature is low enough that the cooling tower can produce condenser 

water cold enough to satisfy the building's cooling load through the heat exchanger without running the 

chiller compressor 

B. When the building has no cooling load during any season 

C. When the chiller operates at maximum capacity continuously 

D. When the domestic hot water demand exceeds the cooling load 

 



48. A building's fire protection system includes a standpipe with a pressure reducing valve at a hose 

connection on a lower floor. During testing, the PRV delivers inadequate flow. What must be corrected? 

 

A. The fire alarm panel must be reprogrammed for the affected floor 

B. The elevator recall for the affected floor must be tested 

C. The sprinkler system's design density must be recalculated 

D. The standpipe PRV must be adjusted, repaired, or replaced to deliver the required flow and pressure 

for effective firefighting operations at that hose connection 

 

49. A building owner plans to pursue LEED certification. What MEP system strategies contribute to 

achieving water efficiency credits? 

 

A. Only installing higher-wattage lighting fixtures throughout the building 

B. Only increasing the building's emergency generator fuel storage capacity 

C. Low-flow fixtures, WaterSense-labeled equipment, rainwater harvesting, cooling tower water 

management, and efficient irrigation systems that reduce potable water consumption 

D. Only upgrading the fire alarm system to an addressable configuration 

 

50. A building's comprehensive MEP commissioning process concludes with the delivery of a systems 

manual. What does this document provide to the building operations team? 

 

A. Only the architect's original design drawings without modifications 

B. A complete reference containing as-built documentation, equipment information, operating procedures, 

maintenance schedules, control sequences, and original test results enabling the operations team to 

effectively manage all building systems throughout their service life 

C. Only the general contractor's project closeout certificate 

D. Only the building's property insurance policy documentation 

  



ANSWER KEY 23: DETAILED 

EXPLANATIONS — PRACTICE TEST 

23 FULL-LENGTH SIMULATED EXAM 

5 — ALL SYSTEMS 
 

Questions 1–50 

1. A. That systems operate correctly through their full range of sequences including startup, 

normal operation, part-load conditions, failure modes, and shutdown under actual or 

simulated conditions — Static inspections verify physical installation such as equipment location, 

pipe size, and wiring connections. Functional performance testing goes beyond physical 

verification by operating each system through its complete sequence of operation, confirming that 

controls respond correctly, safeties activate properly, and all modes function as designed. 

2. D. The interceptor must be sized to accommodate the total flow from all fixtures that 

discharge grease-laden waste including prep sinks, pot sinks, and the dishwasher — Grease 

interceptors must handle the combined peak discharge from every fixture that produces grease-

laden waste. Sizing based on a single fixture underestimates the actual flow, causing the interceptor 

to be overwhelmed during busy kitchen operations. This results in grease passing through to the 

sanitary sewer. 

3. B. The ATS retransfer relay, utility power sensing circuit, retransfer time delay, and control 

logic that should initiate the transfer back to utility after confirming stable power — The 

ATS must sense when utility power returns, verify its stability through a programmable time delay, 

and then execute the retransfer sequence. Failure to retransfer indicates a problem in the utility 

sensing circuit, retransfer relay, timer, or control logic that prevents the switch from recognizing 

stable utility power. 

4. C. The ground fault can cause false alarms, prevent legitimate alarm signals from reaching 

the panel, or disable portions of the detection system — Ground faults on signaling line circuits 

create unpredictable conditions where electrical current follows unintended paths. This can cause 

devices to report false alarm conditions, prevent devices from communicating legitimate alarms to 

the panel, or disable entire circuit segments, leaving portions of the building without fire detection. 

5. A. The chilled water flow rate has increased significantly, likely from control valve overrides 

or failed valves, causing water to pass through the evaporator too quickly for proper heat 



transfer — Evaporator delta-T decreases when excessive flow passes through the chiller faster 

than designed, reducing the time available for heat transfer. Common causes include control valves 

stuck open, bypass valves leaking, or building pumps operating at excessive speed, all resulting in 

low delta-T syndrome that wastes pump energy. 

6. D. Maintaining system pressure to prevent the main fire pump from starting on minor 

pressure fluctuations caused by small leaks, temperature changes, or pressure variations — 

The jockey pump is a small pump that compensates for minor pressure losses in the sprinkler 

system piping from small leaks or temperature-related pressure changes. By maintaining system 

pressure above the main fire pump's start threshold, the jockey pump prevents unnecessary main 

pump starts that cause wear and generate false alarms. 

7. B. Controller programming, network communication between the sensors and lighting 

controllers, and whether manual overrides have been activated that bypass automatic 

control — Zones overriding to full output and ignoring sensors typically indicate a programming 

error, a network communication failure between the sensor and its controller, or a manual override 

that takes precedence over automatic control. Each of these conditions prevents the system from 

responding to occupancy and daylight inputs. 

8. C. Filtration and disinfection to meet non-potable use standards, purple piping 

identification, clear non-potable labeling at all access points, and complete physical 

separation from the potable system — Rainwater harvesting systems for non-potable use require 

treatment to remove sediment and pathogens, purple piping to distinguish non-potable distribution 

from the potable system, clear labeling at every valve and access point, and absolute physical 

separation with air gaps to prevent any cross-connection. 

9. A. Implementing a temperature deadband between heating and cooling setpoints that creates 

a neutral zone where neither system operates — Simultaneous heating and cooling wastes 

energy as one system fights the other. A deadband of typically 3 to 5 degrees between the heating 

and cooling setpoints creates a neutral range where neither system activates, eliminating the energy 

wasted when both systems operate against each other during mild conditions. 

10. D. Governing the design, installation, testing, and maintenance of fire pumps including 

performance requirements, controller specifications, and power supply criteria — NFPA 20 

is the comprehensive standard for stationary fire pumps, covering pump selection and sizing, 

controller requirements, electrical and diesel power supplies, installation standards, acceptance 

testing procedures, and ongoing maintenance requirements to ensure reliable operation when the 

sprinkler system demands supplemental pressure. 

11. C. Redundant utility feeds, redundant generators, redundant UPS systems, and automatic 

static transfer switches providing continuous power with no single point of failure — Critical 

data center loads require the highest tier of power reliability where no single component failure 

can interrupt power delivery. Redundant pathways at every level from utility feeds through 



generators, UPS systems, and distribution create a fault-tolerant topology that maintains 

continuous power under any single failure scenario. 

12. B. Dead legs, low-flow branches, and areas of stagnation in the distribution system where 

water temperatures drop into the Legionella growth range — Maintaining the water heater at 

140 degrees protects the storage tank but does not prevent Legionella growth in dead legs, seldom-

used branches, and low-flow areas where water cools below 120 degrees. ASHRAE 188 requires 

a water management plan that identifies and addresses all stagnation points throughout the 

distribution system. 

13. A. Recovering latent heat from flue gas condensation, achieving efficiencies of 90 to 98 

percent compared to 80 to 85 percent for conventional boilers — Condensing boilers extract 

additional energy by cooling the flue gas below the dew point of the water vapor in combustion 

exhaust. This phase change releases latent heat that conventional boilers waste up the flue. The 

additional heat recovery pushes efficiency well above the theoretical maximum for non-

condensing combustion. 

14. D. Removing the failed firestop and installing a new tested and listed firestop system that 

properly seals the penetration and restores the full fire resistance rating — Cracked and 

separated firestop sealant has lost its ability to prevent fire and smoke passage through the 

penetration. Patching over failed sealant does not restore the tested assembly's performance. The 

failed material must be completely removed and replaced with a properly installed listed firestop 

system. 

15. C. HVAC equipment running on weekday schedules, lighting left on from overrides or failed 

sensors, plug loads from uncontrolled receptacles, and any equipment not programmed for 

weekend setback — Weekend energy consumption above expected baseline typically results from 

multiple systems operating unnecessarily. HVAC units running on weekday schedules, lighting 

overrides that prevent shutoff, uncontrolled plug loads, and equipment without weekend 

programming all contribute to energy waste during unoccupied periods. 

16. B. Reevaluating the sprinkler system's hazard classification, design density, and water 

supply because the occupancy change from light hazard office to ordinary hazard restaurant 

may exceed the existing system's capability — A change from office to restaurant changes the 

fire hazard classification from light to ordinary, requiring higher sprinkler design density, 

potentially closer head spacing, and greater water supply. The existing light hazard system likely 

cannot deliver the water density required for the higher hazard occupancy. 

17. A. Identifying developing equipment problems before failure occurs, enabling planned 

repairs during convenient times rather than emergency responses during occupied hours — 

Predictive maintenance algorithms analyze trending data from vibration sensors, temperature 

readings, and performance metrics to detect gradual equipment degradation. Identifying problems 



early allows maintenance teams to schedule repairs during unoccupied hours, order parts in 

advance, and prevent costly emergency breakdowns. 

18. D. Galvanic corrosion caused by the electrochemical reaction between dissimilar metals in 

contact with each other in the presence of an electrolyte — When copper and steel piping are 

directly connected, the electrochemical potential difference between the two metals causes 

galvanic corrosion that deteriorates the more anodic steel. Dielectric unions insert a non-

conductive barrier between the metals, interrupting the electrical path and preventing the corrosion 

reaction. 

19. B. The integration wiring, relay, or interface between the fire alarm panel and the non-

responding elevator controller — Each elevator requires a separate integration pathway from the 

fire alarm panel to its individual controller. When one elevator fails to recall while others respond 

correctly, the fault is isolated to that specific elevator's integration wiring, relay, or controller 

interface rather than the fire alarm panel's output. 

20. C. Reduced heat transfer capacity as scale insulates the fill surface, increasing condenser 

water temperature and forcing chillers to work harder with reduced efficiency — Scale 

deposits on cooling tower fill media create an insulating layer that reduces the heat transfer 

between the warm condenser water and the air passing through the tower. Higher leaving 

condenser water temperatures increase chiller compressor lift, reducing efficiency and capacity 

while consuming more energy. 

21. A. Establishing minimum ventilation rates and indoor air quality requirements to protect 

building occupant health by ensuring adequate outdoor air delivery to all occupied spaces — 

ASHRAE 62.1 defines the minimum outdoor air ventilation rates for commercial buildings based 

on occupancy type, occupant density, and floor area. These rates ensure adequate dilution of indoor 

contaminants and sufficient fresh air delivery to maintain healthy indoor air quality. 

22. C. A sustained fault condition exists on the circuit that must be identified and corrected 

before the breaker can remain closed — A circuit breaker that trips repeatedly is performing its 

protective function by interrupting current to a faulted circuit. Repeatedly resetting the breaker 

without identifying and correcting the fault risks equipment damage, conductor overheating, and 

potential fire. The fault must be located and repaired before restoring power. 

23. D. Prevention of pipe freezing and ice blockage because piping beyond the dry-pipe valve 

contains compressed air rather than water until a sprinkler head activates — Dry-pipe 

systems protect against freezing by keeping the distribution piping filled with compressed air 

rather than water. Water is held back at the heated dry-pipe valve room. When a sprinkler head 

activates, the air pressure drops, the valve opens, and water fills the piping and flows through the 

open head. 

24. B. Alarm fatigue where operators ignore all alarms including critical ones because the 

volume of unresolved alerts has desensitized staff — When operators face hundreds of active 



unresolved alarms, new legitimate alarms become indistinguishable from the existing noise. 

Critical equipment failures, safety alerts, and system malfunctions go unnoticed because the 

operators have become conditioned to ignore alarm notifications entirely. 

25. A. Installing a timer, temperature sensor control, or demand-based pump control that 

operates the recirculation pump only when needed — A continuously running recirculation 

pump wastes energy during hours when no hot water demand exists, such as overnight and 

weekends. Timer-based control limits operation to occupied hours. Temperature sensor control 

activates the pump only when return water temperature drops. Demand-based control responds to 

actual fixture use. 

26. D. Air pressure in the sprinkler piping has dropped below the required maintenance level, 

indicating a leak in the system that could compromise the dry-pipe valve's ability to hold 

back water — Dry-pipe sprinkler systems rely on compressed air pressure to hold the dry-pipe 

valve closed. When air pressure decreases, a leak is allowing air to escape. If pressure drops 

sufficiently, the valve could trip inadvertently, flooding the piping. The leak must be located and 

repaired to maintain system readiness. 

27. C. Air-cooled chillers reject heat to the outdoor air, and when ambient temperature 

approaches the condensing temperature, the available temperature differential for heat 

rejection decreases — Air-cooled chillers depend on a temperature difference between the 

refrigerant condensing temperature and the outdoor air. As outdoor temperature rises toward the 

condensing temperature, this differential shrinks, reducing the chiller's ability to reject heat and 

causing capacity to decrease at the time the building needs cooling most. 

28. B. The vent must terminate at a sufficient height above any occupied area to prevent sewer 

gas odors from affecting occupants — Sanitary vent pipes discharge sewer gas at their 

termination point. When a vent terminates near an occupied patio or dining area, occupants are 

exposed to unpleasant and potentially hazardous sewer gases. The code requires increased 

termination height or relocation to ensure vented gases dissipate before reaching occupied areas. 

29. A. Detecting spatial conflicts between HVAC ductwork, plumbing piping, electrical conduit, 

fire protection piping, and structural elements in a virtual model before physical installation 

begins — BIM coordination creates a comprehensive three-dimensional model containing all 

building systems, enabling automated clash detection that identifies every spatial conflict before 

construction. Resolving conflicts in the digital model is dramatically less expensive than 

discovering and correcting them during field installation. 

30. C. Building floor plans showing exit routes, fire protection equipment locations, system 

descriptions, emergency procedures, and key personnel contacts for fire department use — 

The fire safety plan provides responding firefighters with essential building information including 

floor layouts, exit locations, fire protection equipment locations, system descriptions and operating 

procedures, emergency contact information, and any special hazards present in the building. 



31. D. The pump's VFD programming, pressure sensor, or control signal is malfunctioning, 

preventing the pump from modulating to match actual condenser water flow requirements 

— A variable speed pump designed to modulate with load but running at constant minimum speed 

indicates a control failure. The VFD may have defaulted to minimum speed due to a lost control 

signal, failed pressure sensor, or programming error that prevents proper speed modulation. 

32. A. Reducing field labor time, improving installation quality, minimizing site waste, and 

accelerating the construction schedule by shifting work from the field to a controlled shop 

environment — Prefabrication moves MEP assembly work from congested construction sites to 

controlled shop environments where skilled workers use precision tools and quality control 

processes. Shop-fabricated assemblies install faster, achieve higher quality standards, generate less 

waste, and reduce the skilled labor hours required on site. 

33. C. Preventing scalding injuries to children by limiting hot water delivery temperature at the 

point of use to a safe maximum, typically 110 degrees or below — Children are particularly 

vulnerable to scalding injuries because their skin is thinner and they may not react quickly to hot 

water. Thermostatic mixing valves at school lavatories ensure water delivery temperature cannot 

exceed safe limits regardless of the building's hot water storage temperature. 

34. B. Conducting an audibility analysis to verify notification appliance placement and output 

levels achieve the required decibels above ambient noise in all occupied areas — NFPA 72 

requires audible notification to exceed ambient noise by at least 15 dB or reach 5 dB above the 

maximum 60-second ambient sound level in all occupied areas. An audibility analysis maps 

ambient noise levels throughout the building and verifies that appliance placement and output 

achieve code-required levels in every space. 

35. D. Individual chiller refrigerant charge, compressor condition, heat exchanger fouling, 

control calibration, and operating hours to identify why one machine degrades faster — 

Identical chillers should perform similarly when properly maintained. Significant efficiency 

differences indicate one chiller has developed a problem such as low refrigerant charge, 

compressor wear, evaporator or condenser fouling, control calibration drift, or accelerated 

degradation from higher cumulative operating hours. 

36. A. Verifying that envelope air leakage, insulation performance, and thermal bridging do not 

undermine the HVAC system's ability to maintain designed indoor conditions and energy 

performance — The building envelope directly affects HVAC performance. Excessive air leakage 

increases ventilation loads, inadequate insulation increases heating and cooling loads, and thermal 

bridges create condensation and comfort problems. Commissioning the envelope ensures the 

HVAC system operates against the building loads it was designed to handle. 

37. D. Concealed pipe joints and connections have not been verified for integrity, and leaks that 

could cause extensive water damage may remain undetected until the system is placed in 

service — Hydrostatic pressure testing subjects all joints and connections to elevated pressure for 



a sustained period, revealing any leaks before piping is concealed within walls, above ceilings, or 

beneath slabs. Without this test, faulty joints remain hidden until system operation causes water 

damage to finished construction. 

38. C. Individual device identification, specific location reporting, sensitivity monitoring, and 

enhanced diagnostic capability for every detector and module in the system — Addressable 

systems assign a unique digital address and text descriptor to each device, enabling the panel to 

identify exactly which device activated, report its specific location, continuously monitor its 

sensitivity, and provide diagnostic information about device health and communication status. 

39. B. Inaccurate CO2 readings that cause either inadequate ventilation compromising indoor 

air quality or excessive ventilation wasting conditioning energy — CO2 sensors drift over time 

without regular calibration. Sensors reading low deliver less outdoor air than occupants require, 

degrading air quality. Sensors reading high deliver excessive outdoor air, wasting the energy 

required to heat, cool, and dehumidify unnecessary ventilation air. 

40. A. Simulating the flow of a single sprinkler head to verify the waterflow switch activates and 

the alarm signal reaches the fire alarm panel within the required time — The inspector's test 

connection has an orifice equivalent to a single sprinkler head's discharge. Opening this connection 

creates flow in the system piping that should activate the waterflow switch within 90 seconds, 

transmitting an alarm signal to the fire alarm panel and subsequently to the monitoring station. 

41. B. Whether the elevator is connected to the emergency distribution system, and if so, whether 

the elevator's controller, motor starter, or dedicated feeder has a separate fault preventing 

operation — Not all elevators are required to operate on emergency power. If the elevator is 

connected to the emergency system, the investigation should trace the power path from the ATS 

through the emergency distribution to the elevator's dedicated feeder, motor starter, and controller 

to identify the specific fault. 

42. C. Managing routine rainfall through green infrastructure while maintaining conventional 

drainage capacity for extreme events, optimizing both environmental performance and flood 

protection — A combined approach uses permeable paving, bioswales, and rain gardens to 

manage frequent small rainfall events while retaining conventional piped drainage to handle 

extreme storms that exceed green infrastructure capacity. This dual strategy provides 

environmental benefits during typical conditions and reliable flood protection during severe 

events. 

43. D. A telephone line failure, whether from physical damage, telephone system disruption, or 

intentional cutting, would prevent all alarm signals from reaching the monitoring station — 

A single DACT communication pathway creates a vulnerability where any disruption to the 

telephone line prevents alarm transmission. NFPA 72 increasingly requires redundant 

communication pathways using cellular, internet, or radio backup to ensure signal delivery even if 

one pathway fails. 



44. A. The energy recovery wheel rotation, heat exchanger media condition, damper positions, 

and airflow paths to determine why heat transfer between the streams is not occurring — 

No temperature difference between incoming and outgoing air streams indicates zero energy 

recovery. The investigation should verify the wheel is rotating, the heat exchange media is not 

damaged or contaminated, damper positions allow both air streams to pass through the recovery 

device, and airflow paths are not bypassing the exchanger. 

45. C. Building elevation and the maximum 80 psi static pressure code limit, with zone 

boundaries placed to ensure no fixture receives pressure above the code maximum while 

maintaining adequate pressure — Pressure zones are determined by the vertical distance from 

the pressure source and the code maximum of 80 psi. Each zone boundary is placed so that the 

highest fixture in the zone receives adequate operating pressure while the lowest fixture does not 

exceed 80 psi static pressure. 

46. B. Ensuring critical voice evacuation circuits are protected from fire damage through 

pathway survivability measures so the system can continue operating during the fire it is 

designed to report — Voice evacuation systems must function during the fire event, but fire can 

destroy conventional wiring. Pathway survivability uses fire-rated enclosures, circuit integrity 

cable, or protected routing to ensure voice evacuation circuits survive the fire long enough to 

deliver evacuation instructions throughout the building. 

47. A. When the outdoor wet-bulb temperature is low enough that the cooling tower can produce 

condenser water cold enough to satisfy the building's cooling load through the heat 

exchanger without running the chiller compressor — Waterside economizers use the cooling 

tower to produce cold water during cool weather and transfer that cooling to the chilled water 

system through a heat exchanger. When outdoor wet-bulb conditions are favorable, this approach 

provides cooling at a fraction of the energy cost of running the chiller compressor. 

48. D. The standpipe PRV must be adjusted, repaired, or replaced to deliver the required flow 

and pressure for effective firefighting operations — Standpipe PRVs on lower floors reduce the 

excessive pressure caused by building height to manageable levels for firefighters. A 

malfunctioning PRV that delivers inadequate flow directly compromises firefighting capability. 

The valve must be corrected to ensure firefighters receive the pressure and flow they need. 

49. C. Low-flow fixtures, Water Sense-labeled equipment, rainwater harvesting, cooling tower 

water management, and efficient irrigation systems that reduce potable water consumption 

— LEED water efficiency credits reward reductions in potable water consumption through 

multiple strategies. Interior fixture efficiency reduces domestic water use. Cooling tower 

management reduces makeup water. Rainwater harvesting replaces potable water for non-potable 

uses. Efficient irrigation reduces landscape water demand. 

50. B. A complete reference containing as-built documentation, equipment information, 

operating procedures, maintenance schedules, control sequences, and original test results — 



The systems manual is the comprehensive operations reference that the commissioning process 

delivers to the building owner. It consolidates all information the operations team needs to manage 

every MEP system throughout the building's service life, from daily operating procedures to long-

term maintenance schedules and original performance benchmarks. 


