
FULL-LENGTH SIMULATED 

EXAMINATIONS 
 

You have now completed two critical stages of assessment preparation. The topic-specific tests built your 

knowledge one system at a time, ensuring command of individual MEP disciplines. The comprehensive 

review tests challenged you to integrate that knowledge across related chapters within each major part. 

Those two tiers established the foundation you need for the final and most demanding stage of your 

preparation. 

The five full-length simulated examinations in this section replicate the conditions you will face on an 

actual certification or professional knowledge assessment. Each examination contains 50 questions drawn 

from all fourteen chapters across all four parts, mixing HVAC, electrical, plumbing, and fire protection 

content in random sequence. You will shift from a chiller plant question to a fire alarm integration question 

to a drainage code question without warning, just as real examinations and real construction projects 

demand. 

This format tests your ability to recall and apply knowledge from any discipline at any moment. The 

mental agility required to move between MEP systems without preparation or context is a skill that 

develops only through practice. These examinations are designed to build that skill while measuring your 

true readiness across the complete body of MEP knowledge. 

To gain the most realistic experience, treat each examination as an actual test. Set a consistent time limit, 

work through all 50 questions without referencing the study guide chapters, and complete the full 

examination before checking your answers. After scoring, review every incorrect answer and its 

explanation carefully. If patterns of weakness emerge in specific disciplines or topic areas, return to the 

relevant chapters and topic-specific tests to reinforce those areas before attempting the next examination. 

Your scores should improve progressively from Examination 19 through Examination 23 as your cross-

discipline fluency strengthens. A consistent score of 85 percent or higher across these five examinations 

indicates strong readiness for professional application of MEP knowledge. 

Full-Length Simulated Examination 19: All Chapters (1–14) 

Full-Length Simulated Examination 20: All Chapters (1–14) 

Full-Length Simulated Examination 21: All Chapters (1–14) 

Full-Length Simulated Examination 22: All Chapters (1–14) 

Full-Length Simulated Examination 23: All Chapters (1–14)  



FULL-LENGTH PRACTICE TESTS 
 

Practice Test 19: Full-Length Simulated Exam 1 — All Systems 

 

Questions 1–50 

1. A building's fire alarm system activates but the elevator recall function does not operate. What is the 

most likely cause of this integration failure? 

 

A. The sprinkler system's waterflow switch needs recalibration 

B. The fire pump controller has lost primary power 

C. The integration wiring or relay between the fire alarm panel and the elevator controller is disconnected 

or improperly programmed 

D. The emergency generator failed to start within 10 seconds 

 

2. During a TAB procedure, a VAV box serving an interior conference room consistently delivers airflow 

below design. What should be investigated first? 

 

A. The upstream duct static pressure, damper actuator operation, and controller programming for the 

affected box 

B. The chiller plant's condenser water temperature 

C. The fire alarm system's duct smoke detector location 

D. The building's domestic water pressure at the service entrance 

 

3. A plumbing inspector rejects a horizontal sanitary drain installation because standard 90-degree elbows 

were used at direction changes. What fittings are required? 

 

A. Compression couplings with rubber gaskets 



B. Standard pressure fittings used on domestic water piping 

C. Dielectric unions to prevent galvanic corrosion 

D. Long-sweep or sanitary-pattern fittings that maintain smooth flow and prevent solid accumulation 

 

4. What is the primary advantage of an addressable fire alarm system over a conventional zoned system 

for a large commercial building? 

 

A. Lower installation cost due to fewer devices required 

B. Individual device identification enabling precise location of the activated detector or module for faster 

emergency response 

C. Elimination of the need for a fire alarm control panel 

D. Higher audible output from notification appliances 

 

5. A building's LED lighting retrofit reduced lamp wattage but energy consumption has not decreased as 

expected. What is the most likely reason? 

 

A. Lighting controls were not updated to incorporate occupancy dimming, daylight harvesting, and 

scheduling capabilities available with the new LED fixtures 

B. The LED fixtures produce less light than the previous technology 

C. The emergency lighting batteries are draining power continuously 

D. The fire alarm notification circuits are consuming the saved energy 

 

6. A facility manager notices sewer odor in a mechanical room with a floor drain that receives only 

condensate from an air handler. What is the most likely cause? 

 

A. The building's main sanitary sewer has collapsed beneath the slab 

B. The air handler's refrigerant has leaked into the condensate drain 

C. The HVAC system is drawing sewer gas through the supply ductwork 



D. The floor drain trap seal has evaporated because the condensate does not flow frequently enough to 

maintain the water seal 

 

7. What is the primary purpose of selective coordination in a building's emergency electrical distribution 

system? 

 

A. Matching the generator's voltage output to each panel 

B. Ensuring a fault on one emergency branch circuit trips only the nearest breaker without disconnecting 

other emergency loads 

C. Selecting the lowest-cost circuit breakers for emergency panels 

D. Coordinating the emergency system schedule with the fire alarm 

 

8. A sprinkler system's quarterly main drain test shows a significant pressure drop compared to the original 

acceptance test results. What does this indicate? 

 

A. The fire alarm waterflow switch needs replacement 

B. The sprinkler heads in the remote area need cleaning 

C. A partially closed valve, supply obstruction, or degraded water source is restricting flow between the 

supply and the system 

D. The inspector's test connection is located too far from the riser 

 

9. A building automation system trend log shows the chilled water supply temperature rising above 

setpoint during peak afternoon hours. What should be investigated? 

 

A. Chiller capacity, staging sequence, condenser water temperature, and whether the cooling load exceeds 

the plant's available capacity 

B. The fire alarm panel's trouble log for communication errors 

C. The domestic hot water recirculation pump schedule 

D. The emergency generator's fuel level 



10. What is the primary code requirement for firestopping penetrations through fire-rated floor 

assemblies? 

 

A. Using standard construction caulk to seal the annular space 

B. Leaving penetrations open for future maintenance access 

C. Wrapping the pipe with standard pipe insulation at the penetration 

D. Sealing each penetration with a tested and listed firestop system that restores the full fire resistance 

rating of the penetrated assembly 

 

11. A commercial building installs a rooftop photovoltaic system. What NEC safety requirement protects 

firefighters working on the roof? 

 

A. Rapid shutdown capability that reduces rooftop conductor voltage to safe levels within 30 seconds of 

activation 

B. Painting all conduit runs in high-visibility orange 

C. Installing sprinkler heads beneath every solar panel 

D. Providing a dedicated fire alarm zone for the rooftop array 

 

12. A hot water recirculation system maintains only 108 degrees at the return line while the water heater 

is set at 140 degrees. What health risk does this create? 

 

A. Excessive water pressure in the distribution piping 

B. Accelerated corrosion of the copper piping system 

C. Increased risk of scalding at remote fixture locations 

D. Water stagnating at temperatures within the Legionella growth range of 77 to 113 degrees, creating 

potential bacterial colonization 

 

  



13. During commissioning, an AHU's economizer fails to engage when outdoor conditions are favorable 

for free cooling. What components should be checked? 

 

A. The chiller plant's refrigerant charge levels 

B. The economizer enable setpoint, outdoor air temperature sensor calibration, and damper actuator 

operation 

C. The fire alarm system's HVAC shutdown programming 

D. The domestic water booster pump speed settings 

 

14. A building's standpipe system provides Class I and Class III service. What does Class III service 

include that Class I does not? 

 

A. Only 2½-inch connections for fire department hose lines 

B. Only fire department connections on the building exterior 

C. Both 2½-inch connections for fire department use and 1½-inch connections for building occupant use 

D. Only automatic sprinkler head coverage throughout the building 

 

15. What is the primary purpose of an arc flash hazard analysis for a commercial building's electrical 

system? 

 

A. Determining the incident energy at each equipment location to establish required PPE levels and safe 

working distances 

B. Calculating the building's monthly electrical utility bill 

C. Selecting the color of electrical panel enclosures 

D. Measuring the building's total lighting power density 

 

  



16. A pre-action sprinkler system is specified for a museum's artifact storage area. What specific benefit 

does this system type provide for this application? 

 

A. Faster water delivery than a wet-pipe system 

B. Higher water pressure than a standard dry-pipe system 

C. Reduced risk of accidental water discharge because both detection system activation and individual 

head operation are required before water flows 

D. Complete elimination of all fire detection requirements 

 

17. A building's structured cabling system fails certification testing on multiple horizontal runs. What is 

the most common cause? 

 

A. Incorrect telecommunications room humidity levels 

B. Incompatible network switch port configuration 

C. The cable manufacturer supplied defective cable on the project 

D. Improper termination technique, excessive pair untwisting at connectors, or physical cable damage 

during installation 

 

18. What is the primary purpose of a grease interceptor in a commercial kitchen's drainage system? 

 

A. Filtering solid food particles from the domestic water supply 

B. Separating fats, oils, and grease from kitchen wastewater before it enters the sanitary sewer to prevent 

downstream blockages 

C. Heating kitchen drainage to prevent grease solidification 

D. Providing an emergency drainage overflow for the kitchen 

 

  



19. An existing building's electrical service has insufficient capacity to support the addition of Level 2 EV 

charging stations. What load management strategy can address this limitation? 

 

A. Intelligent load sharing that distributes available capacity among chargers based on real-time building 

demand and charging priority 

B. Installing a second utility transformer dedicated exclusively to EV charging 

C. Restricting all EV charging to overnight hours only 

D. Requiring all employees to charge vehicles at off-site locations 

 

20. During a fire drill, occupants in a noisy manufacturing area report they cannot hear the fire alarm 

notification. What must be evaluated? 

 

A. The sprinkler head spacing in the manufacturing area 

B. The fire extinguisher locations nearest the manufacturing floor 

C. Whether audible notification levels meet the required decibels above ambient noise, or whether visible 

notification or voice evacuation should supplement the existing devices 

D. The manufacturing equipment warranty terms 

 

21. What is the primary benefit of variable speed drives on chilled water pumps in a commercial HVAC 

system? 

 

A. Increasing the chilled water supply temperature at part load 

B. Providing backup power to the chiller during utility outages 

C. Eliminating the need for water treatment in the chilled water loop 

D. Reducing pump speed as building load decreases, saving significant energy because pump power varies 

with the cube of speed 

 

  



22. A building's secondary roof drainage system discharges through the exterior wall during a heavy 

rainstorm. What does this visible discharge indicate? 

 

A. The secondary system has a piping leak requiring repair 

B. The primary roof drainage system is overwhelmed or blocked, and the secondary system is functioning 

as designed to prevent ponding and structural overload 

C. The storm drainage has been connected to the sanitary sewer 

D. The building's domestic water supply is leaking onto the roof 

 

23. What is the primary function of a building's distributed antenna system? 

 

A. Transmitting fire alarm signals to the monitoring station 

B. Providing emergency power distribution throughout the building 

C. Amplifying and distributing cellular signals throughout the building interior to overcome signal 

attenuation from construction materials 

D. Controlling the BAS communication between HVAC controllers 

 

24. A chiller plant operates multiple chillers simultaneously at low load. What operational improvement 

would reduce energy consumption? 

 

A. Implementing optimal chiller staging to match the number of operating chillers to actual building load, 

running fewer chillers at higher efficiency 

B. Increasing all chiller evaporator setpoints above design temperature 

C. Running all condenser water pumps at maximum speed continuously 

D. Disabling the cooling tower fans during part-load operation 

 

  



25. A fire alarm system's secondary batteries fail the annual capacity test. What is the immediate 

consequence if the batteries are not replaced? 

 

A. The fire alarm notification appliances will produce louder signals 

B. The smoke detectors will become more sensitive to particles 

C. The fire alarm panel display will become brighter 

D. The system cannot maintain operation during a power failure, leaving the building without fire 

detection and notification capability 

 

26. During commissioning, a thermostatic mixing valve at a public lavatory delivers water at 135 degrees 

Fahrenheit. What must be corrected? 

 

A. The cold water supply pressure must be increased 

B. The mixing valve must be adjusted or replaced to deliver tempered water at or below 110 degrees at 

the point of use to prevent scalding 

C. The water heater temperature must be raised above 140 degrees 

D. The hot water recirculation pump must be shut down 

 

27. What is the primary purpose of ASHRAE Standard 90.1 in commercial building design? 

 

A. Establishing minimum energy efficiency requirements for building systems including HVAC, lighting, 

and building envelope 

B. Setting indoor air quality ventilation rates for occupied spaces 

C. Defining fire protection system installation requirements 

D. Establishing plumbing fixture maximum flow rates 

 

  



28. A fire protection engineer specifies a clean agent suppression system for a data center. What critical 

room integrity requirement must be met? 

 

A. The room must have at least two exterior windows for ventilation 

B. The room must be connected to the central HVAC system at all times 

C. The room envelope must be sealed tightly enough to maintain agent concentration for the required soak 

time, verified by a door fan test 

D. The room must be located on the building's ground floor only 

 

29. A building's energy dashboard shows that HVAC systems consume significantly more energy during 

unoccupied hours than expected. What should be investigated first? 

 

A. The building's rooftop solar panel output during nighttime hours 

B. The fire alarm system's overnight communication test schedule 

C. The plumbing system's hot water recirculation temperature 

D. BAS scheduling, setpoint overrides, equipment left in occupied mode, and simultaneous heating and 

cooling conditions during unoccupied periods 

 

30. A plumbing engineer specifies a reduced pressure zone backflow assembly at the water service 

entrance. What level of cross-connection hazard does this indicate? 

 

A. A high-hazard condition where backflow contamination could endanger public health, requiring the 

highest level of mechanical backflow protection 

B. A low-hazard condition requiring only an atmospheric vacuum breaker 

C. A moderate-hazard condition with no chemical contamination risk 

D. A fire protection connection with no health hazard potential 

 

  



31. What primary advantage does Power over Ethernet provide for IP-based security cameras? 

 

A. Higher video resolution than standard camera systems 

B. Delivery of both data and electrical power through a single network cable, eliminating separate power 

circuits to each camera 

C. Wireless camera operation with no physical cable required 

D. Automatic fire alarm integration at each camera location 

 

32. A cooling tower's approach temperature has increased significantly over the past year. What condition 

does this indicate? 

 

A. The chiller compressor is operating more efficiently than design 

B. The building's cooling load has decreased below minimum capacity 

C. The tower's heat rejection capacity has degraded from fouling, scale buildup, or deteriorated fill media 

D. The condenser water pump is delivering excessive flow 

 

33. What must be demonstrated during the fire marshal's final inspection of a building's fire protection 

systems? 

 

A. That all fire protection systems are complete, tested, operational, and compliant with the approved 

plans and applicable codes 

B. Only that exit signs are illuminated throughout the building 

C. Only that fire extinguishers are mounted in their designated locations 

D. Only that the fire alarm panel powers on without error signals 

 

  



34. A building's domestic water system serves a 15-story tower. What equipment is required to manage 

water pressure at upper and lower floors? 

 

A. A single pressure reducing valve at the water service entrance 

B. Only a rooftop gravity storage tank with no additional equipment 

C. Only a constant-speed booster pump with no pressure management 

D. A pressure zone system with booster pumps for upper floors and PRVs to prevent excessive pressure 

at lower floors 

 

35. During retro-commissioning, an HVAC system is found to be simultaneously heating and cooling the 

same zone. What is the most common cause? 

 

A. The zone thermostat was recently calibrated correctly 

B. Improperly configured control sequences, overlapping heating and cooling setpoints, or a faulty 

changeover between modes 

C. The commissioning authority requested simultaneous operation 

D. The zone is served by a properly configured heat recovery system 

 

36. A fire alarm duct smoke detector activates in a large air handler serving multiple floors. What automatic 

response should occur? 

 

A. Only the fire alarm horn sounds at the main fire alarm panel 

B. Only the elevator returns to the designated recall floor 

C. The associated air handling unit shuts down to prevent smoke distribution through the ductwork, the 

fire alarm panel annunciates the event, and the monitoring station is notified 

D. Only the sprinkler system activates on all floors served by the unit 

 

  



37. A building owner wants to reduce peak electrical demand charges. What strategy is most effective? 

 

A. Running all electrical equipment at full capacity continuously 

B. Increasing the emergency generator exercise schedule 

C. Upgrading the building's grounding electrode system 

D. Implementing demand management controls, load shedding, or battery energy storage to reduce peak 

grid demand during the utility's billing interval 

 

38. A sewage ejector alarm activates in the building's basement mechanical room. What does this alarm 

indicate? 

 

A. The sewage level in the ejector basin has risen above normal operating level, indicating the pump has 

failed or incoming flow exceeds the pump's capacity 

B. The domestic water supply pressure has dropped below minimum 

C. The storm drainage system is surcharging from heavy rainfall 

D. The building's main sanitary sewer is flowing at normal capacity 

 

39. What is the primary purpose of DALI lighting controls compared to standard 0-10V dimming in a 

commercial building? 

 

A. Higher maximum light output from each fixture 

B. Lower installation cost per fixture 

C. Individual digital addressability of each fixture, enabling independent programming, monitoring, 

grouping, and rezoning through software without physical rewiring 

D. Automatic fire alarm integration at each fixture location 

 

  



40. A building's fire protection impairment management program requires specific actions when a 

sprinkler system is shut down for maintenance. What is the first required action? 

 

A. Scheduling the repair for the next available maintenance window 

B. Notifying the building owner, insurance carrier, AHJ, and monitoring station, then implementing fire 

watch procedures in the impaired area 

C. Only posting a sign at the main entrance stating the system is down 

D. Only documenting the shutdown in the maintenance log 

 

41. What is the primary benefit of a dedicated outdoor air system in a commercial HVAC design? 

 

A. Decoupling ventilation from zone conditioning, allowing independent treatment of outdoor air for 

humidity control while zone systems handle sensible heating and cooling loads 

B. Eliminating the need for any zone-level temperature control 

C. Reducing the building's fire protection water supply requirements 

D. Providing emergency backup ventilation during fire events only 

 

42. A plumbing contractor provides closeout documentation consisting only of the water heater warranty 

card. Why is this insufficient? 

 

A. The warranty card provides all information needed for system management 

B. Only the plumbing permit closure certificate is required at closeout 

C. Only the fixture specification sheets are needed at closeout 

D. Complete closeout requires as-built drawings, test reports, valve schedules, equipment manuals, 

maintenance procedures, and warranty documents for all plumbing systems 

 

  



43. During acceptance testing, the fire alarm system's waterflow switch does not activate within 90 

seconds when the inspector's test connection is opened. What must be corrected? 

 

A. The fire pump must be tested at full rated capacity 

B. The waterflow switch position, paddle alignment, sensitivity setting, or wiring connection to the fire 

alarm panel must be investigated and corrected 

C. The sprinkler system must be drained and refilled completely 

D. The fire alarm panel software must be upgraded to the latest version 

 

44. A building's BAS trend data reveals that the outdoor air damper on a large AHU has been stuck at 

minimum position for an entire cooling season despite favorable economizer conditions. What is the 

energy impact? 

 

A. No measurable impact on building energy consumption 

B. Improved indoor air quality from reduced outdoor air intake 

C. Significant energy waste because the chiller operated unnecessarily during hours when outdoor air 

could have provided free cooling 

D. Reduced wear on the economizer damper actuator 

 

45. What is the primary purpose of annual backflow preventer testing in a commercial building? 

 

A. Verifying that check valves and the relief valve function correctly to protect the municipal water supply 

from contamination 

B. Measuring the building's total annual water consumption 

C. Calibrating the water meter for accurate utility billing 

D. Testing the domestic hot water temperature at each fixture 

 

  



46. A high-rise building uses stairwell pressurization as part of its smoke control strategy. What must the 

system maintain during a fire event? 

 

A. Negative pressure in the stairwell to draw smoke away from floors 

B. Equal pressure between the stairwell and adjacent floors 

C. Maximum airflow velocity through all stairwell doors simultaneously 

D. Positive pressure in the stairwell relative to adjacent floors to prevent smoke infiltration into the egress 

path 

 

47. What is the primary purpose of electrical system commissioning in a commercial building? 

 

A. Selecting the electrical contractor through competitive bidding 

B. Calculating the building's annual electrical utility budget 

C. Verifying that all electrical systems are properly installed, tested, and operate as designed, including 

power distribution, lighting controls, emergency power, and low-voltage systems 

D. Establishing the maintenance staff's daily work schedule 

 

48. A building's hot water system stores water at 140 degrees Fahrenheit and uses thermostatic mixing 

valves at points of use. What dual purpose does this design strategy serve? 

 

A. Reducing water pressure and increasing flow rate simultaneously 

B. Maintaining storage temperature high enough to prevent Legionella colonization while delivering safe 

tempered water at fixtures to prevent scalding 

C. Increasing the water heater's energy consumption for faster recovery 

D. Eliminating the need for a hot water recirculation system 

 

  



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

 

A. Confirming that all fire protection systems work together as designed, including fire alarm, sprinkler 

monitoring, HVAC shutdown, elevator recall, and smoke control sequences 

B. Eliminating the need for individual system testing going forward 

C. Reducing the building's fire insurance premium immediately 

D. Replacing the fire marshal's acceptance testing requirements 

 

50. A building's energy use intensity is significantly higher than benchmarks for similar building types. 

What investigation should the facility manager prioritize? 

 

A. The building's exterior paint color and landscaping materials 

B. The fire alarm monitoring station's communication protocol 

C. The plumbing system's fixture count compared to code minimum 

D. Operating schedules, setpoint accuracy, control sequence performance, simultaneous heating and 

cooling, and equipment efficiency across all MEP systems  



ANSWER KEY 19: DETAILED 

EXPLANATIONS — PRACTICE TEST 

19 FULL-LENGTH SIMULATED EXAM 

1 — ALL SYSTEMS  
 

Questions 1–50 

1. C. The integration wiring or relay between the fire alarm panel and the elevator controller 

is disconnected or improperly programmed — Elevator recall requires a functional integration 

pathway between the fire alarm system and the elevator controller. When the fire alarm activates 

but elevators do not recall, the relay, wiring, or programming connecting these two independent 

systems has failed. This integration must be verified during commissioning and tested annually. 

2. A. The upstream duct static pressure, damper actuator operation, and controller 

programming for the affected box — When a single VAV box underperforms, the investigation 

should focus on local conditions affecting that specific box. Insufficient upstream static pressure 

starves the box of air, a stuck or failed damper actuator prevents the box from opening fully, and 

incorrect controller programming may limit the box's maximum airflow setting. 

3. D. Long-sweep or sanitary-pattern fittings that maintain smooth flow and prevent solid 

accumulation — Standard 90-degree elbows create abrupt direction changes that disrupt gravity 

flow in drainage piping, causing turbulence and allowing solids to settle and accumulate at the 

bend. Sanitary-pattern fittings provide gradual sweeping transitions that maintain laminar flow and 

self-cleaning velocity through direction changes. 

4. B. Individual device identification enabling precise location of the activated detector or 

module for faster emergency response — Addressable systems assign a unique digital address 

and text descriptor to each device. When a detector activates, the panel displays the exact device 

type, address, and location description, enabling responders to proceed directly to the alarm source 

rather than searching an entire zone. 

5. A. Lighting controls were not updated to incorporate occupancy dimming, daylight 

harvesting, and scheduling capabilities — LED lamp replacement alone reduces connected 

wattage, but without advanced controls, fixtures operate at full output during all occupied hours 

regardless of occupancy or daylight contribution. Updated controls that dim, switch, and schedule 



LED fixtures based on actual conditions can double the energy savings beyond lamp replacement 

alone. 

6. D. The floor drain trap seal has evaporated because the condensate does not flow frequently 

enough to maintain the water seal — Air handler condensate flows only during cooling season, 

leaving the floor drain trap without water replenishment during heating months. Once the trap seal 

evaporates, sewer gas passes freely through the open trap into the mechanical room. A trap primer 

would maintain the seal automatically. 

7. B. Ensuring a fault on one emergency branch circuit trips only the nearest breaker without 

disconnecting other emergency loads — NEC Article 700 requires selective coordination of 

emergency system overcurrent devices. Without coordination, a fault on one circuit could cascade 

upstream and trip a feeder breaker serving multiple emergency circuits, disconnecting exit lighting, 

fire alarm power, and fire pump supply simultaneously. 

8. C. A partially closed valve, supply obstruction, or degraded water source is restricting flow 

between the supply and the system — The quarterly main drain test measures static and residual 

pressure at the system riser and compares results to the original acceptance baseline. A significant 

pressure decrease indicates reduced water supply availability caused by a partially closed valve, 

pipe obstruction, or degraded municipal supply. 

9. A. Chiller capacity, staging sequence, condenser water temperature, and whether the cooling 

load exceeds the plant's available capacity — Rising chilled water temperature during peak 

hours indicates the chiller plant cannot meet the building's cooling demand. The investigation 

should verify chiller staging sequences, individual chiller performance, condenser water 

conditions affecting chiller efficiency, and whether the total load has exceeded the plant's design 

capacity. 

10. D. Sealing each penetration with a tested and listed firestop system that restores the full fire 

resistance rating of the penetrated assembly — Every pipe, conduit, cable, and duct penetrating 

a fire-rated floor creates an opening that compromises the assembly's ability to prevent fire spread. 

Listed firestop systems are tested for specific configurations and must be installed per the tested 

assembly to restore the full hourly fire resistance rating. 

11. A. Rapid shutdown capability that reduces rooftop conductor voltage to safe levels within 30 

seconds of activation — NEC rapid shutdown requirements protect firefighters who must access 

rooftops during fire events. Solar panels continuously generate DC voltage when exposed to light, 

creating electrocution hazards. Rapid shutdown reduces rooftop conductor voltage to 30 volts 

within 30 seconds, enabling safe firefighting operations. 

12. D. Water stagnating at temperatures within the Legionella growth range of 77 to 113 degrees, 

creating potential bacterial colonization — A return line temperature of 108 degrees indicates 

the recirculation system is not maintaining adequate temperature throughout the distribution loop. 



Water at this temperature falls within the ideal Legionella growth range, creating colonization risk. 

ASHRAE 188 requires maintaining recirculation temperatures above 120 degrees minimum. 

13. B. The economizer enable setpoint, outdoor air temperature sensor calibration, and damper 

actuator operation — Economizer failure to engage involves three common fault points: the 

enable setpoint may be programmed incorrectly, the outdoor air sensor may read inaccurately 

causing the system to believe conditions are unfavorable, or the damper actuator may be physically 

stuck or electrically disconnected. 

14. C. Both 2½-inch connections for fire department use and 1½-inch connections for building 

occupant use — Class I standpipes provide only 2½-inch connections for trained fire department 

personnel. Class III adds 1½-inch connections with attached hose that building occupants can use 

for initial fire response before the fire department arrives, providing both professional and 

occupant firefighting capability. 

15. A. Determining the incident energy at each equipment location to establish required PPE 

levels and safe working distances — Arc flash analysis calculates the thermal energy a worker 

could be exposed to during an arc flash event at each piece of electrical equipment. Results 

establish equipment labels showing incident energy levels, required PPE categories, approach 

boundaries, and shock hazard information. 

16. C. Reduced risk of accidental water discharge because both detection system activation and 

individual head operation are required before water flows — Pre-action systems require two 

independent events before water reaches a sprinkler head, providing dual protection against 

accidental discharge. For sensitive environments like museum artifact storage, this prevents water 

damage from a single mechanical failure such as a broken pipe or accidentally damaged head. 

17. D. Improper termination technique, excessive pair untwisting at connectors, or physical 

cable damage during installation — Structured cabling certification failures most commonly 

result from installation workmanship rather than manufacturing defects. Excessive untwisting at 

termination points degrades crosstalk performance, improper connector crimping causes 

continuity failures, and physical cable damage from pulling or kinking increases insertion loss. 

18. B. Separating fats, oils, and grease from kitchen wastewater before it enters the sanitary 

sewer to prevent downstream blockages — Grease interceptors use retention capacity and 

gravity separation to capture FOG before it enters the sanitary sewer system. Without interception, 

grease solidifies in sewer piping, accumulates over time, and eventually causes blockages, 

backups, and sewer overflows. 

19. A. Intelligent load sharing that distributes available capacity among chargers based on real-

time building demand and charging priority — Intelligent load sharing monitors the building's 

total electrical demand in real time and dynamically distributes available capacity among active 

EV chargers. When building load is high, charger output is reduced proportionally. When building 

load decreases, chargers receive more power, all within the existing service capacity. 



20. C. Whether audible notification levels meet the required decibels above ambient noise, or 

whether visible notification or voice evacuation should supplement existing devices — NFPA 

72 requires fire alarm audible signals to exceed ambient noise by at least 15 dB or reach 5 dB 

above maximum ambient of 60 seconds duration. High-noise manufacturing environments may 

require additional audible devices, visible strobes, or voice evacuation to ensure all occupants are 

effectively alerted. 

21. D. Reducing pump speed as building load decreases, saving significant energy because pump 

power varies with the cube of speed — The affinity laws demonstrate that pump power 

consumption is proportional to the cube of speed. A pump operating at 80 percent speed consumes 

approximately 51 percent of full-speed power. VFDs continuously adjust pump speed to match the 

building's changing load, capturing these savings throughout all operating hours. 

22. B. The primary roof drainage system is overwhelmed or blocked, and the secondary system 

is functioning as designed to prevent ponding and structural overload — Secondary roof 

drainage systems are intentionally designed to discharge at visible exterior locations as an alert 

mechanism. The visible discharge during heavy rain signals building maintenance that the primary 

roof drains require immediate inspection and clearing to prevent structural damage from ponded 

water. 

23. C. Amplifying and distributing cellular signals throughout the building interior to overcome 

signal attenuation from construction materials — Modern building envelope materials 

including low-emissivity glass, concrete, and metal cladding significantly attenuate cellular 

signals. DAS receives outdoor cellular signals via rooftop antennas or fiber connections and 

distributes amplified signals throughout the building via a network of interior antennas. 

24. A. Implementing optimal chiller staging to match the number of operating chillers to actual 

building load, running fewer chillers at higher efficiency — Chillers operate most efficiently at 

60 to 80 percent of rated capacity. Running multiple chillers at low load wastes energy because 

each chiller operates in its least efficient range. Optimal staging reduces the number of active 

chillers so remaining units operate at higher, more efficient loading. 

25. D. The system cannot maintain operation during a power failure, leaving the building 

without fire detection and notification capability — Secondary batteries provide the critical 

backup power that maintains fire alarm operation during utility outages. NFPA 72 requires batteries 

to support 24 hours of supervisory operation plus alarm duration. Failed batteries eliminate this 

backup, leaving the building entirely unprotected during any power interruption. 

26. B. The mixing valve must be adjusted or replaced to deliver tempered water at or below 110 

degrees at the point of use to prevent scalding — Public lavatory fixtures require tempered water 

delivery to prevent scalding injuries, particularly for vulnerable populations. A mixing valve 

delivering 135 degrees presents a serious burn hazard. The valve must be adjusted to blend hot and 

cold water to a safe delivery temperature at or below 110 degrees. 



27. A. Establishing minimum energy efficiency requirements for building systems including 

HVAC, lighting, and building envelope — ASHRAE 90.1 is the primary energy standard for 

commercial buildings, setting mandatory and prescriptive requirements for HVAC equipment 

efficiency, system controls, insulation levels, lighting power density, and building envelope 

performance. Most building energy codes reference 90.1 as the enforceable standard. 

28. C. The room envelope must be sealed tightly enough to maintain agent concentration for the 

required soak time, verified by a door fan test — Clean agent suppression relies on maintaining 

a specific gas concentration for a defined period to suppress the fire completely. If the room leaks 

excessively, agent concentration drops below effective levels before the soak time expires, 

potentially allowing the fire to reignite. Door fan testing quantifies the room's retention capability. 

29. D. BAS scheduling, setpoint overrides, equipment left in occupied mode, and simultaneous 

heating and cooling conditions during unoccupied periods — Excessive unoccupied-hours 

energy consumption typically results from operational issues rather than equipment deficiencies. 

Common causes include overridden schedules keeping equipment running, occupied-mode 

setpoints active during unoccupied hours, and heating and cooling systems fighting each other 

without load to justify either. 

30. A. A high-hazard condition where backflow contamination could endanger public health, 

requiring the highest level of mechanical backflow protection — RPZ assemblies provide the 

highest level of mechanical backflow protection, featuring two independent check valves with an 

intermediate relief valve that discharges to atmosphere if either check fails. They are required for 

high-hazard connections where contamination could cause illness or death. 

31. B. Delivery of both data and electrical power through a single network cable, eliminating 

separate power circuits to each camera — PoE technology carries both network data and DC 

electrical power through a single Category 6A cable. This eliminates the need for a separate 

electrical circuit, outlet, and power supply at each camera location, significantly reducing 

installation cost and complexity. 

32. C. The tower's heat rejection capacity has degraded from fouling, scale buildup, or 

deteriorated fill media — Approach temperature measures the difference between leaving 

condenser water temperature and ambient wet-bulb temperature. An increasing approach indicates 

the tower cannot cool water as effectively as designed, typically from mineral scale deposits, 

biological fouling, clogged distribution nozzles, or degraded fill media reducing heat transfer 

surface area. 

33. A. That all fire protection systems are complete, tested, operational, and compliant with the 

approved plans and applicable codes — The fire marshal's final inspection verifies every fire 

protection system in the building including sprinklers, fire alarm, fire pump, standpipe, smoke 

control, and all integration sequences. The building cannot receive a certificate of occupancy until 

the fire marshal confirms complete compliance. 



34. D. A pressure zone system with booster pumps for upper floors and PRVs to prevent excessive 

pressure at lower floors — High-rise buildings experience significant pressure variation between 

floors due to elevation. Upper floors may have insufficient pressure requiring booster pumps, while 

lower floors may experience excessive pressure from the combined municipal supply and building 

height. Pressure zones with PRVs maintain safe pressure throughout. 

35. B. Improperly configured control sequences, overlapping heating and cooling setpoints, or a 

faulty changeover between modes — Simultaneous heating and cooling in the same zone is one 

of the most common and wasteful HVAC energy problems. It typically results from setpoints with 

insufficient deadband, malfunctioning mode changeover controls, or conflicting heating and 

cooling sequences operating against each other. 

36. C. The associated air handling unit shuts down to prevent smoke distribution through the 

ductwork, the fire alarm panel annunciates the event, and the monitoring station is notified 

— Duct smoke detectors specifically protect against smoke distribution through the HVAC system. 

When a detector activates, the primary response is shutting down the associated air handler to stop 

the mechanical distribution of smoke to all floors served by that unit. 

37. D. Implementing demand management controls, load shedding, or battery energy storage to 

reduce peak grid demand during the utility's billing interval — Demand charges are based on 

the highest peak electrical demand measured during a billing period. Load management controls 

shed or defer non-critical loads during peaks, and battery storage can discharge during peak 

periods, directly reducing the measured demand and associated charges. 

38. A. The sewage level in the ejector basin has risen above normal operating level, indicating 

the pump has failed or incoming flow exceeds the pump's capacity — Sewage ejector high-

level alarms indicate the pump cannot remove waste at the rate it is entering the basin. Common 

causes include pump motor failure, impeller obstruction, check valve malfunction, float switch 

failure, or electrical supply interruption. Immediate investigation is required to prevent sewage 

overflow. 

39. C. Individual digital addressability of each fixture, enabling independent programming, 

monitoring, grouping, and rezoning through software without physical rewiring — DALI 

assigns a unique address to each fixture, allowing the building management system to control, 

monitor, and reprogram any fixture independently. When spaces are reconfigured, fixture 

groupings and zones are changed through software rather than rewiring, providing maximum 

flexibility. 

40. B. Notifying the building owner, insurance carrier, AHJ, and monitoring station, then 

implementing fire watch procedures in the impaired area — Impairment management requires 

immediate notification of all responsible parties when fire protection is compromised. Fire watch 

provides interim human detection capability in the unprotected area. These actions minimize the 

risk to occupants and the building during the period the automatic system is unavailable. 



41. A. Decoupling ventilation from zone conditioning, allowing independent treatment of 

outdoor air for humidity control while zone systems handle sensible heating and cooling loads 

— DOAS handles 100 percent outdoor air independently, conditioning it for temperature and 

humidity before delivery. This allows zone systems such as fan coils or radiant panels to focus 

exclusively on sensible heating and cooling, resulting in better humidity control and improved 

energy performance. 

42. D. Complete closeout requires as-built drawings, test reports, valve schedules, equipment 

manuals, maintenance procedures, and warranty documents for all plumbing systems — A 

single warranty card provides almost none of the information the operations team needs for 

ongoing system management. Complete documentation enables the team to locate concealed 

piping, reference pressure test results, perform scheduled maintenance, identify valve locations, 

and manage warranties across all plumbing systems. 

43. B. The waterflow switch position, paddle alignment, sensitivity setting, or wiring connection 

to the fire alarm panel must be investigated and corrected — The inspector's test connection 

simulates a single sprinkler head discharge. The waterflow switch must detect this flow within 90 

seconds and transmit an alarm to the fire alarm panel. Failure indicates the switch paddle is 

misaligned, the switch mechanism has failed, or the signal pathway to the panel is interrupted. 

44. C. Significant energy waste because the chiller operated unnecessarily during hours when 

outdoor air could have provided free cooling — A non-functioning economizer forces the chiller 

to operate during all cooling hours including mild weather when cool outdoor air could satisfy the 

building's cooling load without mechanical refrigeration. Depending on climate zone, economizer 

savings can represent 20 to 40 percent of annual cooling energy. 

45. A. Verifying that check valves and the relief valve function correctly to protect the municipal 

water supply from contamination — Backflow preventer internal components degrade over time 

from mineral deposits, wear, and corrosion. Annual testing by a certified tester confirms each 

check valve seats tightly and the relief valve opens at the correct differential pressure, ensuring the 

device reliably prevents backflow contamination. 

46. D. Positive pressure in the stairwell relative to adjacent floors to prevent smoke infiltration 

into the egress path — Stairwell pressurization introduces outdoor air into the stairwell to create 

higher pressure than on adjacent floors. This positive pressure differential prevents smoke from 

migrating into the stairwell through door gaps and leakage paths, maintaining tenable conditions 

in the primary vertical egress route. 

47. C. Verifying that all electrical systems are properly installed, tested, and operate as designed, 

including power distribution, lighting controls, emergency power, and low-voltage systems 

— Electrical commissioning systematically verifies every electrical system from the utility service 

entrance through distribution, lighting, controls, emergency power, and low-voltage technology 



systems. It confirms proper installation, correct operation, code compliance, and alignment with 

the owner's project requirements. 

48. B. Maintaining storage temperature high enough to prevent Legionella colonization while 

delivering safe tempered water at fixtures to prevent scalding — This strategy addresses two 

critical health concerns simultaneously. Water stored at 140 degrees kills Legionella bacteria, 

preventing colonization in the storage tank and distribution system. Thermostatic mixing valves at 

the point of use then reduce the temperature to safe levels, preventing burn injuries at fixtures. 

49. A. Confirming that all fire protection systems work together as designed, including fire 

alarm, sprinkler monitoring, HVAC shutdown, elevator recall, and smoke control sequences 

— Individual system tests verify component operation in isolation, but only integrated testing 

confirms the complete response chain functions correctly. This comprehensive verification 

demonstrates that a fire alarm signal triggers the correct sequence of suppression monitoring, 

notification, HVAC shutdown, elevator recall, and smoke control. 

50. D. Operating schedules, setpoint accuracy, control sequence performance, simultaneous 

heating and cooling, and equipment efficiency across all MEP systems — High energy use 

intensity compared to benchmarks typically results from operational issues spanning all MEP 

systems. A comprehensive investigation examines scheduling accuracy, setpoint compliance, 

control sequence performance, simultaneous heating and cooling waste, and individual equipment 

efficiency across HVAC, lighting, and plug loads. 


