
PRACTICE EXAM 13: USPS 955 

MULTICRAFT SIMULATION 
 

1. A postal facility has a 500 kVA transformer supplying a 480Y/277-volt distribution system. The building 

load has grown to 460 kVA. A new 75 HP mail sorting machine is proposed. What electrical infrastructure 

concern must be addressed before installation? 

 

A. The transformer is already at 92% capacity and may not support the additional motor load without 

upgrading 

B. The 480-volt distribution bus can supply the new machine without any infrastructure changes at all 

C. Only the branch circuit breaker and wiring for the new machine need to be sized and installed properly 

D. The building's power factor must be corrected to 1.0 before any additional motor loads can be connected 

 

2. A maintenance technician is investigating chronic bearing failures on a cooling tower fan motor. The 

bearings fail every 6 to 8 months. The motor is properly aligned and the correct bearing type is installed. 

Grease analysis from the failed bearings shows moisture contamination. What is the root cause? 

 

A. The grease specification is incorrect for the ambient temperature range at the cooling tower location 

B. The bearing housing seals are inadequate for the cooling tower's high-moisture operating environment 

C. Moisture from the cooling tower's saturated discharge air is entering the motor bearings through 

inadequate seals or housing protection 

D. The motor's internal thermal protector is cycling and allowing condensation to form during off periods 

 

3. A hydraulic press has a 6-inch bore cylinder and a 3-inch rod. The system operates at 4,000 PSI. What 

is the approximate difference between the extend force and the retract force? 

 

A. Zero pounds because the rod does not affect the force produced by the hydraulic cylinder system 

B. 28,274 pounds — the rod area multiplied by system pressure represents the force lost on retraction 



C. 14,137 pounds calculated by multiplying half the rod area by the operating pressure for the difference 

D. 56,549 pounds calculated by using the full bore area multiplied by twice the system operating pressure 

 

4. A building's fire alarm system annunciates a "trouble" signal but no "alarm" signal. The trouble signal 

points to a specific notification appliance circuit (NAC). What does this indicate? 

 

A. A smoke detector on the NAC circuit has detected a low concentration of smoke below alarm threshold 

B. The fire alarm panel's main processor has developed a software fault affecting only the NAC monitoring 

C. A notification appliance (horn, strobe, or speaker) on the circuit has activated without a fire alarm 

command 

D. The NAC wiring has an open circuit, ground fault, or short circuit that prevents the devices from 

operating 

 

5. A PLC-controlled conveyor system has three sections with individual VFD-controlled motors. The 

system should run all three sections at the same speed. Section 2 runs 5% faster than the other two. All 

three VFDs show the same frequency command. What should be checked? 

 

A. The PLC analog output scaling for Section 2's VFD speed command reference signal accuracy 

B. The motor nameplate data for all three motors to verify they have identical specifications and speed 

ratings 

C. Section 2's VFD parameter settings for a motor base frequency or voltage-to-frequency ratio mismatch 

D. The conveyor belt on Section 2 for excessive stretching that creates an apparent speed difference at 

surface 

 

6. A maintenance electrician is testing a de-energized 480-volt motor branch circuit. The megger test 

between Phase A and ground reads 200 MΩ. Between Phase B and ground it reads 180 MΩ. Between 

Phase C and ground it reads 0.3 MΩ. What action is required? 

 

A. Investigate Phase C for insulation breakdown — the reading is critically below the acceptable minimum 

value 

B. Retest all three phases using a higher voltage megger setting to get more accurate breakdown 

measurement 



C. The readings indicate acceptable insulation condition across all three phases for a 480-volt motor circuit 

D. Replace the Phase C motor leads between the disconnect and the motor terminal box before re-

energizing 

 

7. A centrifugal pump is producing a strong odor of hot rubber. The pump is handling ambient-temperature 

clean water. Motor current and vibration are normal. What is the most likely source? 

 

A. The pump's baseplate rubber isolation mounts are degrading from chemical exposure at the pump base 

B. The pump's flexible rubber coupling element is overheating from misalignment or excessive torque 

loads 

C. The pump's suction hose rubber liner is deteriorating from prolonged exposure to treated water 

chemistry 

D. The pump's mechanical seal elastomeric element is overheating from dry running or excessive shaft 

deflection 

 

8. A steam boiler's low-water cutoff (LWCO) test requires slowly lowering the water below the cutoff 

level. During the test, the water level drops below the probe but the burner does not shut down. What 

immediate action is required? 

 

A. Continue lowering the water level until the secondary LWCO probe activates and confirms burner 

shutdown 

B. Shut down the burner manually immediately and lock out the boiler until the LWCO is repaired or 

replaced 

C. Increase the burner firing rate to evaporate more water and determine if the probe activates at lower 

levels 

D. Bypass the LWCO temporarily and continue boiler operation while scheduling a repair for the next 

workday 

 

9. A maintenance technician is troubleshooting a VFD-driven centrifugal pump. The VFD output 

frequency is set to 45 Hz. Compared to 60 Hz operation, approximately what percentage of the full-speed 

flow rate does the pump deliver? 

 

A. 75% because centrifugal pump flow varies directly (linearly) with the speed ratio of the driven pump 



B. 56% because centrifugal pump flow varies with the square of the speed ratio for centrifugal equipment 

C. 42% because centrifugal pump flow varies with the cube of the speed ratio as defined by affinity laws 

D. 90% because VFD speed reduction has minimal effect on centrifugal pump output flow characteristics 

 

10. A 277-volt lighting circuit has 20 LED troffer fixtures. Each fixture draws 0.15 amps. The circuit is 

protected by a 20-amp single-pole breaker. How many additional identical fixtures can be added before 

exceeding the NEC continuous load limit? 

 

A. 40 additional fixtures because the total circuit capacity allows for 60 fixtures at 0.15 amps per unit 

B. 60 additional fixtures because LED fixtures are exempt from the NEC continuous load derating 

provisions 

C. 20 additional fixtures bringing the total to 40 fixtures at 0.15 amps equals 6 amps well under the limit 

D. 86 additional fixtures — the continuous load limit is 80% of 20 amps (16A) divided by 0.15A equals 

106 total fixtures minus the existing 20 

 

11. A hydraulic system has a flow control valve set to produce a cylinder speed of 10 inches per minute. 

The operator reports that the cylinder moves at 10 inches per minute when extending against a light load 

but only 7 inches per minute against a full load. What type of flow control valve is installed? 

 

A. A pressure-compensated flow control valve that maintains constant flow regardless of load changes 

B. A meter-in flow control with pressure compensation that adjusts for upstream pressure variations 

C. A non-compensated (simple needle valve) flow control that varies flow with pressure drop changes 

D. A meter-out flow control with a bypass check valve that maintains consistent exhaust-side restriction 

 

12. A maintenance crew is replacing a motor on a belt-driven exhaust fan. The old motor is 15 HP at 1,760 

RPM. The only available replacement is 15 HP at 1,180 RPM. Can this motor be used with the existing 

belt drive? 

 

A. Yes because the horsepower ratings match and the belt drive compensates for the speed difference 

B. No — the different base speed requires recalculating and changing the sheave sizes to maintain correct 

fan speed 



C. Yes but only if the belt tension is increased to compensate for the lower motor speed output torque 

D. No — motors of different speeds are physically different frame sizes and cannot mount on existing 

bases 

 

13. A PLC analog input receives a 4-20 mA signal from a flow transmitter. The PLC registers a raw count 

of 0 (zero) on the 12-bit analog input module. What does a zero count indicate? 

 

A. The flow rate through the transmitter is exactly at the zero point of the calibrated measurement range 

B. The transmitter is operating normally and indicating zero flow through the measured piping section 

C. The PLC analog input module has reached its maximum count and has wrapped around to show zero 

D. The 4-20 mA signal loop is broken — a functioning transmitter should never produce less than 4 mA 

output 

 

14. A building's hot water heating system uses zone valves to control flow to individual heating coils. One 

zone valve chatters (rapidly opens and closes) when the thermostat calls for heat. What is the most likely 

cause? 

 

A. The zone valve actuator is receiving a fluctuating control signal from a faulty thermostat or loose wiring 

B. The system circulating pump is oversized and producing excessive differential pressure across the valve 

C. The zone valve's flow capacity is too large for the circuit and the valve is hunting at a very small 

opening 

D. The hot water supply temperature is fluctuating causing the thermostat to cycle faster than the valve 

responds 

 

15. An electrician is installing a new 480-volt motor. The motor nameplate shows a winding connection 

option: 9 leads labeled T1 through T9. For 480-volt operation with a wye connection, which leads are 

connected together to form the wye point? 

 

A. T1, T2, and T3 are connected together at the wye point for the standard 480-volt connection 

configuration 

B. T4, T5, and T6 are connected together at the internal wye point for 480-volt high-voltage wye operation 



C. T7, T8, and T9 are connected together at the wye point for the standard high-voltage connection 

diagram 

D. T1, T6, and T8 are connected together to form the first wye group in a part-winding starting 

configuration 

 

16. A maintenance technician is troubleshooting a building automation system. The BAS shows a chilled 

water supply temperature of 42°F but the building is not cooling adequately. A local thermometer at the 

chiller outlet reads 52°F. What is the problem? 

 

A. The chiller is not producing adequately cold water due to a refrigerant charge, compressor, or capacity 

issue 

B. The chilled water pump is circulating water too fast for the chiller evaporator to cool it to the setpoint 

C. The BAS chilled water supply temperature sensor is inaccurate — it reads 42°F when actual 

temperature is 52°F 

D. The building's heat load has increased beyond the chiller's design capacity requiring additional cooling 

equipment 

 

17. A worm gear reducer has been making a high-pitched whining noise that has gradually increased over 

the past three months. The oil level is correct and the correct lubricant type is installed. What should be 

investigated? 

 

A. The worm and wheel gear mesh for wear — progressive tooth surface deterioration increases friction 

and noise 

B. The reducer's input shaft bearing for contamination damage from particles in the surrounding 

environment 

C. The motor coupling for angular misalignment that is transmitting vibration into the reducer housing 

shell 

D. The reducer's mounting bolts for looseness that would allow the housing to resonate at the worm 

frequency 

 

18. A pneumatic system's FRL assembly has a regulator that produces a stable 80 PSI output at the gauge. 

However, when the downstream cylinder actuates, the gauge pressure drops to 55 PSI during the cylinder 

stroke. What is the most likely cause? 



 

A. The regulator's internal spring has weakened from fatigue and cannot maintain the setpoint under 

dynamic flow 

B. The air supply main pressure upstream of the FRL has dropped below the regulator's minimum inlet 

requirement 

C. The cylinder's piston seal is bypassing and consuming additional air volume during each actuation 

stroke 

D. The regulator is undersized for the flow demand — it cannot pass enough air to maintain pressure 

during peak flow 

 

19. A maintenance technician is inspecting a diesel emergency generator's fuel system during monthly 

testing. The day tank is full, but the fuel appears cloudy with a dark layer at the bottom. What does this 

indicate? 

 

A. The fuel has been treated with an excessive amount of biocide that has discolored the diesel supply 

B. Water and microbial contamination in the fuel — the cloudy appearance is an emulsion and the dark 

layer is microbial growth 

C. Normal fuel condition for diesel that has been stored for less than 6 months in an indoor day tank 

D. The fuel has begun to gel from cold temperature exposure requiring a fuel heater before the next test 

 

20. A centrifugal pump vibration trending program shows that vibration at 1× RPM has been steady for 

two years but suddenly increased 50% between the last two quarterly measurements. No maintenance has 

been performed. What is the most likely cause? 

 

A. A sudden mass change on the rotating assembly — a piece of the impeller has broken off or debris has 

lodged in the impeller 

B. Progressive bearing wear has reached the point where clearances allow detectable shaft orbital motion 

C. A foundation bolt has loosened gradually over two years and finally lost clamping force between 

measurements 

D. The motor's electrical supply has developed a voltage imbalance that produces electromagnetic 

vibration 

 



21. A maintenance electrician discovers that a panelboard's neutral bus has melted at one connection point. 

The circuit served by that connection is a 120-volt branch with a 20-amp breaker. What caused the 

melting? 

 

A. The 20-amp breaker was oversized for the circuit conductor and allowed excessive current to flow 

B. A short circuit on the branch circuit generated enough heat at the neutral bus to melt the connection 

C. The neutral wire was undersized for the circuit and overheated from carrying the full load current 

D. A loose neutral wire connection created high resistance and localized heating that melted the bus 

 

22. A hydraulic system uses a pilot-operated directional valve. The main valve does not shift even though 

the pilot valve solenoid energizes correctly. Pilot pressure at the main valve is measured and found to be 

only 50 PSI instead of the required 200 PSI minimum. What should be checked? 

 

A. The main valve's centering springs for excessive force that prevents the spool from shifting at low 

pressure 

B. The pilot valve's solenoid coil for a partial short that reduces its magnetic force on the pilot spool travel 

C. The pilot supply line for a restriction, leak, or incorrect connection that is preventing adequate pilot 

pressure delivery 

D. The main valve's spool for contamination that causes it to stick regardless of the applied pilot pressure 

 

23. A building's HVAC system has a variable speed supply fan controlled by a VFD. The BAS commands 

the fan to 75% speed, but the actual duct static pressure is lower than expected for that speed. What should 

be investigated? 

 

A. The fan wheel and housing for dirt accumulation that reduces aerodynamic performance at the 

commanded speed 

B. The VFD's speed feedback for an error that shows 75% when the actual motor speed is significantly 

lower 

C. The BAS static pressure sensor for a calibration drift that shows lower pressure than actually exists in 

duct 

D. The supply ductwork for a leak or open damper that is reducing the duct pressure despite correct fan 

operation 



 

24. A maintenance technician needs to weld a patch on a steel compressed air receiver tank. Before 

welding, what special procedure is required beyond standard hot work permit requirements? 

 

A. The tank must be hydrostatically tested to verify its structural integrity before any welding can be 

performed 

B. The tank must be completely depressurized, drained, purged of compressed air, and tested for residual 

energy 

C. The tank must be removed from its mounting location and transported to an approved welding shop 

facility 

D. The tank's pressure rating must be recertified by a code inspector before it can be returned to service 

 

25. A PLC-controlled packaging line uses a reject mechanism to divert defective packages. The reject 

mechanism fires a pneumatic cylinder to push defective packages off the conveyor. Recently, good 

packages are occasionally being rejected. The vision inspection system confirms these packages are 

defect-free. What should be investigated? 

 

A. The PLC program for a logic error that was introduced during a recent software update modification 

B. The reject cylinder's solenoid valve for slow response causing the cylinder to remain extended too long 

C. The conveyor belt speed for an increase that has changed the timing between detection and rejection 

D. The reject mechanism timing — the cylinder may be firing late and striking the next good package 

instead of the defective one 

 

26. A steam system condensate return pump discharges to a boiler feedwater tank. The pump's discharge 

pressure gauge reads 40 PSI, but the feedwater tank pressure gauge reads 35 PSI. There is 20 feet of 

vertical rise between the pump and the tank. Is the pump's discharge pressure adequate? 

 

A. Yes — 40 PSI exceeds the combined requirements of the tank pressure plus the static head of the 

vertical rise 

B. No — the 40 PSI discharge cannot overcome the 35 PSI tank pressure plus the 8.7 PSI static head 

combined 

C. Yes — condensate pumps only need to exceed the tank pressure and vertical elevation is not a factor at 

all 



D. No — condensate pumps must produce at least twice the tank pressure for reliable feedwater delivery 

rate 

 

27. A maintenance technician discovers that a motor coupling's elastomeric spider element has melted and 

deformed. The motor and pump are properly aligned. What is the most likely cause? 

 

A. The coupling was exposed to a chemical spill that dissolved the elastomeric material from external 

contact 

B. The motor has been starting and stopping excessively causing repeated torsional shock at the coupling 

C. The spider element material is chemically incompatible with oil or solvent vapors in the surrounding 

environment 

D. The motor is oversized and the continuous torque transmission exceeds the spider's thermal capacity 

rating 

 

28. A building's electrical system experiences a phase-to-phase short circuit at a junction box. The 400-

amp main breaker does not trip, but the 100-amp feeder breaker protecting that branch does trip. What 

does this demonstrate? 

 

A. The main breaker is defective because it should have tripped before the 100-amp feeder breaker opened 

B. Proper protective device coordination — the breaker nearest the fault tripped first while upstream 

breakers remained closed 

C. The feeder breaker is oversensitive and should be replaced with a breaker that has a higher trip setting 

D. The short circuit current was below 100 amps and therefore only the smallest breaker in the path 

responded 

 

29. A hydraulic cylinder's rod chrome plating has been repaired by regrinding and replating after damage. 

After reinstallation, the new rod seals leak within two weeks. The chrome surface appears smooth visually. 

What should be investigated? 

 

A. The hydraulic fluid compatibility with the new chrome plating material used during the replating 

process 

B. The cylinder bore for damage that occurred during the rod removal and reinstallation procedure 

operations 



C. The seal material specification for compatibility with the regrinding surface finish of the repaired rod 

surface 

D. The rod surface finish (roughness) specification — regrinding may have left the surface too smooth or 

too rough for proper seal operation 

 

30. An electrician is troubleshooting a lighting control system that uses a photocell to turn outdoor lights 

on at dusk and off at dawn. The lights remain on 24 hours per day. The photocell is mounted on the building 

exterior and faces south. What is the most likely cause? 

 

A. The photocell has failed in the closed (on) position keeping the lighting circuit energized continuously 

B. The photocell is shaded by a building overhang and never receives enough daylight to switch the circuit 

off 

C. The lighting contactor controlled by the photocell has welded contacts and cannot open the light circuit 

D. The photocell's sensitivity adjustment is set too high requiring more light intensity than available to 

switch off 

 

31. A maintenance crew is rigging a 10,000-pound load using a spreader beam and four wire rope slings. 

Each sling makes a 90-degree angle with the horizontal (straight vertical). Each sling is rated at 4,000 

pounds in a vertical hitch. Is this rigging arrangement adequate? 

 

A. No — each sling carries 2,500 pounds which is only 62.5% of the rated capacity providing insufficient 

margin 

B. Yes — each sling carries 2,500 pounds at 62.5% of the 4,000-pound rating providing adequate safety 

margin 

C. No — four slings at 4,000 pounds each provide only 16,000 pounds capacity and the spreader bar 

weight reduces this 

D. Yes — but only if the spreader beam is rated for at least 20,000 pounds to provide a 2:1 safety factor 

overall 

 

32. A building's hot water system has a mixing valve that supplies 120°F water to domestic fixtures. The 

building engineer wants to raise the water heater storage temperature from 140°F to 160°F to reduce 

Legionella bacteria risk. What adjustment must be made to the mixing valve? 

 



A. No adjustment needed because the mixing valve automatically compensates for higher inlet 

temperature changes 

B. The mixing valve must be replaced with a model rated for the higher inlet temperature differential range 

C. The cold water supply pressure must be increased to maintain the correct blend ratio at the higher 

temperature 

D. The mixing valve setpoint must be verified and may need adjustment to maintain the 120°F outlet 

temperature 

 

33. A PLC program uses a sequencer output (SQO) instruction to control an 8-step automated process. 

The sequencer advances on a transition signal from each step's completion sensor. If a sensor fails and 

never provides a transition signal, what happens? 

 

A. The PLC automatically skips the failed step and advances to the next step after a timeout period expires 

B. The sequencer reverses to the previous step and attempts the sequence again from that earlier point 

C. The sequencer stops at the current step and waits indefinitely until the transition signal is received 

D. The PLC generates a fault code and stops all outputs to prevent damage from an incomplete machine 

cycle 

 

34. A maintenance technician discovers that a belt-driven air compressor runs at a noticeably slower speed 

than normal. The motor speed is verified as correct. What has changed in the belt drive system? 

 

A. The motor sheave has been replaced with a larger diameter sheave, reducing the speed ratio to the 

compressor 

B. The belt is slipping on the sheaves due to wear, contamination, or insufficient tension adjustment 

C. The compressor sheave has been replaced with a smaller diameter unit during a recent maintenance 

event 

D. The motor is operating on reduced voltage from a power supply problem that reduces its output speed 

 

35. A facility's emergency generator automatic transfer switch (ATS) successfully transfers the load to the 

generator during a utility outage. When utility power is restored, the ATS does not transfer back to utility 

power. What should be checked? 

 



A. The generator's fuel supply level because the ATS may not retransfer if the generator fuel is below 

minimum 

B. The ATS time delay setting because the retransfer typically waits for a stabilization period after utility 

returns 

C. The generator's voltage regulator because the ATS requires the generator to shut down before 

retransferring 

D. The ATS retransfer time delay and utility voltage sensing circuits to verify utility power is recognized 

as stable 

 

36. A hydraulic system has a pressure gauge that reads correctly at low pressures but reads lower than 

actual at high pressures. A calibrated test gauge confirms the discrepancy. What is the most likely cause 

of the gauge error? 

 

A. The gauge's bourdon tube has been overpressured and has partially deformed, losing elasticity at higher 

ranges 

B. The gauge has developed a mechanical linkage wear point that creates increasing error at higher needle 

positions 

C. The gauge's internal damping fluid has leaked out allowing the needle to flutter and settle at incorrect 

positions 

D. The gauge's connection piping has a partial restriction that creates a pressure drop only during high-

flow conditions 

 

37. A maintenance electrician measures the resistance of a heating element in a large industrial oven. The 

element reads 8 ohms. The oven operates on 240 volts. What is the power output of this heating element? 

 

A. 7,200 watts calculated using the formula P = V²/R = (240)²/8 = 57,600/8 = 7,200 watts for the element 

B. 1,920 watts calculated using the formula P = V × I where I = V/R = 240/8 = 30 and P = 240 × 30 watts 

C. 30,000 watts calculated using the formula P = V × R = 240 × 8 for the power output of the element 

D. 3,600 watts calculated using the formula P = V/R = 240/8 = 30 watts times the 120 volt supply 

correction 

 



38. A building's cooling tower water treatment program includes a conductivity controller that 

automatically opens the blowdown valve at high conductivity. The controller is working but conductivity 

continues to climb above the blowdown setpoint. What is the most likely cause? 

 

A. The blowdown valve is undersized and cannot discharge water fast enough to control the conductivity 

level 

B. The makeup water has higher mineral content than the treatment program was designed to handle in 

operation 

C. The blowdown valve is opening but the discharge piping has a restriction that limits the actual drain 

flow rate 

D. The conductivity probe needs recalibration because the reading is inaccurate and actual conductivity is 

normal 

 

39. A maintenance technician is troubleshooting a PLC-controlled sorting system. The PLC program 

shows that all inputs and outputs are functioning correctly on the status display. However, packages are 

consistently sorted to the wrong destination bins. What should be investigated? 

 

A. The barcode reader's data communication link for transmission errors between the reader and the PLC 

program 

B. The PLC program's scan time for an increase that creates a delay between reading and actuator response 

C. The solenoid valve response times for degradation that is causing the diverter gates to fire out of 

sequence 

D. The routing data table in the PLC program for incorrect destination assignments mapped to the barcode 

values 

 

40. A centrifugal pump develops an air leak at the mechanical seal. The pump handles a closed-loop chilled 

water system. What symptom will this air leak produce? 

 

A. Increased discharge pressure as the air adds volume to the pump output boosting the total head produced 

B. Air entrainment in the system causing noise in the pump, air pockets in piping, and reduced circulation 

flow 

C. The pump motor will trip on overload from the additional energy required to compress air in the casing 



D. No noticeable symptoms because a closed-loop system maintains positive pressure that prevents air 

entry 

 

41. A maintenance electrician is troubleshooting a 277-volt lighting circuit. The breaker is on and the panel 

voltage reads 277 volts to neutral. No fixtures on the circuit illuminate. The first junction box in the circuit 

run shows 277 volts at the wire nuts. What should be checked next? 

 

A. The wire splice quality inside the first junction box for a loose or burned connection under load 

B. The neutral bus bar in the panel for a loose connection that prevents return current on this circuit 

C. The wiring between the first junction box and the first fixture for an open conductor or loose connection 

D. The ballast or driver in the first fixture because all fixtures beyond a failed first fixture lose their path 

 

42. A hydraulic press has a 10-inch bore cylinder operating at 3,000 PSI. The press must produce a 

minimum of 200,000 pounds of clamping force. Is this cylinder adequate? 

 

A. Yes — the cylinder produces approximately 235,619 pounds at 3,000 PSI exceeding the requirement 

B. No — the cylinder produces only 188,496 pounds at 3,000 PSI which falls short of the requirement 

C. Yes — but only if the rod diameter is small enough to maintain adequate annular area for the return 

stroke 

D. No — a 10-inch bore at 3,000 PSI produces exactly 200,000 pounds with no margin for safety 

requirements 

 

43. A steam boiler's flame safeguard controller locks out during the pre-purge phase before any fuel is 

introduced. What is the most likely cause? 

 

A. The pilot gas valve has opened prematurely before the pre-purge cycle has completed its full duration 

B. The main gas valve is leaking and the flame scanner is detecting fuel vapor in the combustion chamber 

C. The flame scanner is detecting a false flame signal from hot refractory during the pre-purge verification 

phase 

D. The combustion air proving switch does not close because the draft inducer is not producing adequate 

airflow 



 

44. A maintenance technician is performing root cause analysis on a pump that has failed three times in 

18 months. Each failure is a different component — first the bearing, then the seal, then the coupling. 

What does this pattern suggest? 

 

A. Each component failure is independent and unrelated — the pump simply has poor quality components 

installed 

B. A common underlying cause such as misalignment, piping strain, or foundation problems is destroying 

components sequentially 

C. The pump is severely oversized for the application and the excessive energy is damaging components 

randomly 

D. The maintenance schedule is inadequate and more frequent preventive maintenance would prevent the 

failures 

 

45. A building automation system shows that an air handling unit's supply fan is running at 100% speed 

but the duct static pressure reads only 0.5 inches WC instead of the design 1.5 inches WC. What should 

be investigated first? 

 

A. The duct system for a major leak, open access panel, disconnected duct section, or fully open bypass 

damper 

B. The BAS static pressure sensor for a calibration drift that is reading lower than the actual duct pressure 

C. The fan motor's electrical supply for a phase loss condition that reduces the motor's output power 

capacity 

D. The fan belts for slipping that prevents the fan from reaching full design speed despite the motor 

running 

 

46. A maintenance electrician is sizing a motor branch circuit. The motor nameplate shows 460V, 3-phase, 

65 FLA. Using NEC Table 430.250, the table lists 77 amps for this motor rating. Which value must be 

used for branch circuit conductor sizing? 

 

A. 65 amps from the motor nameplate because actual motor data always supersedes NEC table reference 

values 



B. 77 amps multiplied by 1.25 for continuous duty motors equals 96.25 amps for the minimum conductor 

ampacity 

C. 65 amps multiplied by 1.25 equals 81.25 amps for the minimum conductor ampacity sizing requirement 

D. 77 amps from NEC Table 430.250 because the NEC requires table values for conductor and protection 

sizing 

 

47. A hydraulic system's variable displacement piston pump is producing a high-frequency whistling 

sound that was not present before. System pressure and flow are normal. What should be investigated? 

 

A. The system relief valve for chatter caused by a worn seat that allows intermittent high-frequency bypass 

flow 

B. A worn or damaged pump piston ring or slipper that allows high-pressure fluid to whistle past the 

clearance 

C. The pump drive coupling for a worn element that creates high-frequency mechanical noise at pump 

speed 

D. The directional valve spool for a slight opening that allows high-velocity fluid passage creating whistle 

noise 

 

48. A building's domestic hot water system is producing water that smells like rotten eggs. The water 

heater uses a glass-lined tank. What is the most likely cause? 

 

A. The sacrificial magnesium anode rod reacting with bacteria in the water produces hydrogen sulfide gas 

B. The water heater's thermostat is set too low allowing bacterial growth in the lukewarm stagnant water 

C. The incoming water supply contains hydrogen sulfide from the municipal source treatment facility 

D. The glass lining in the water heater tank has cracked allowing iron from the steel tank to react with 

water 

 

49. A PLC output is addressed to control a motor starter. The PLC output LED is on, and voltage is 

measured at the output module terminal. The motor starter contactor does not pull in. The contactor coil 

is checked with an ohmmeter and reads the correct resistance. What should be checked? 

 

A. The PLC program for a conflicting OTU instruction that unlatches the output on a subsequent rung 



B. The motor starter's overload relay for a trip condition that opens the control circuit to the contactor coil 

C. The wiring between the PLC output and the contactor coil for a complete circuit path including all 

series-connected contacts 

D. The contactor's mechanical interlock for a jammed position that prevents the armature from moving 

freely 

 

50. A cooling tower fan produces a distinct vibration at a frequency that does not match any calculated 

shaft speed, blade pass, or bearing defect frequency. The vibration amplitude changes significantly with 

wind speed and direction. What is the most likely source? 

 

A. An internal fan wheel defect that is only excited under certain aerodynamic loading conditions from 

wind 

B. Wind-induced vibration of the cooling tower structure or fan stack that transmits to the fan bearing 

measurements 

C. The fan motor's rotor bars are cracked and produce vibration that varies with the electromagnetic load 

D. The fan drive belt tension changes with temperature variation from wind exposure causing variable 

vibration 

 

51. A maintenance crew is preparing to replace a large pump in a basement mechanical room. The pump 

weighs 4,500 pounds. The only access is through a stairwell that cannot support the weight. What is the 

most practical approach? 

 

A. Disassemble the pump into individual components that can be hand-carried up the stairwell one at a 

time 

B. Use a forklift with the forks extended through the basement access door to lift the pump from the floor 

level 

C. Construct a temporary structural steel beam over the stairwell opening and use a chain hoist for vertical 

lift 

D. Remove a section of the basement floor above the pump location and use a crane from the floor above 

 

52. An electrician is troubleshooting a motor that was recently reconnected after a terminal box repair. 

The motor runs but in the wrong direction. Before the repair, the motor ran correctly. What is the most 

likely cause? 



 

A. Two of the three phase leads were swapped during the reconnection in the terminal box after the repair 

B. The motor's internal winding connection was changed from wye to delta during the terminal box repair 

C. The power supply phase rotation has changed since the motor was last operated before the repair work 

D. The motor's centrifugal switch has failed and is running the motor in reverse as a braking mechanism 

 

53. A building's chilled water system includes a primary-secondary pumping arrangement. The secondary 

pump flow exceeds the primary pump flow. What happens in the common piping (decoupler)? 

 

A. Water flows from the secondary return to the secondary supply bypassing the chiller and diluting chilled 

water 

B. The primary pump speeds up automatically to match the secondary pump flow through the decoupler 

header 

C. Warm return water mixes with cold supply water in the common pipe, raising the secondary supply 

temperature 

D. The pressure in the common piping increases and the secondary pumps cavitate from excessive suction 

pressure 

 

54. A maintenance technician is troubleshooting a hydraulic system where the actuator speed is correct 

but the maximum force is lower than expected. System flow rate is verified as correct. What should be 

checked? 

 

A. The actuator cylinder bore for scoring that creates friction and reduces the effective force output 

capability 

B. The system pressure at the actuator — a pressure drop in the supply line reduces the force available at 

the cylinder 

C. The directional valve for an internal leak that diverts flow away from the actuator during peak force 

demand 

D. The hydraulic fluid temperature for being too low causing increased viscosity that restricts flow to the 

cylinder 

 



55. A fire protection system's backflow preventer is tested annually. The test shows that the first check 

valve has a leak rate of 3 drops per minute. The acceptable threshold is zero leakage. What action is 

required? 

 

A. Repair or replace the first check valve internals to restore zero-leakage shutoff per the test specification 

B. Retest the backflow preventer using a different test kit because 3 drops per minute may be a testing 

error 

C. The 3-drop leak rate is within the acceptable maintenance tolerance and no repair is needed at this time 

D. Replace the entire backflow preventer assembly because individual component repair is not code-

compliant 

 

56. A PLC timer instruction (TON) with a 10-second preset is energized. After 4 seconds, a momentary 

power interruption occurs (PLC power cycles off for 0.5 seconds then restores). What is the timer status 

after power is restored? 

 

A. The timer resumes counting from 4 seconds because retentive memory preserves the accumulated time 

value 

B. The timer continues from 4 seconds because the power interruption was too short to affect timer 

operation 

C. The timer accumulated value shows 10 seconds and the done bit is on because the power cycle triggered 

completion 

D. The timer resets to zero and begins counting from the start because TON timers are non-retentive 

 

57. A maintenance technician is investigating high energy consumption in a compressed air system. The 

compressor runs loaded 90% of the time during production hours. The system pressure is set at 110 PSI. 

Most pneumatic equipment operates at 80 PSI through local regulators. What energy-saving opportunity 

exists? 

 

A. The system pressure is set higher than needed — reducing the compressor setpoint closer to actual 

demand reduces energy consumption 

B. The local regulators should be removed to allow equipment to operate at full system pressure for 

efficiency 



C. The compressor should be replaced with a larger unit that can produce the required volume at lower 

operating pressure 

D. Adding a second compressor to share the load would reduce the primary compressor's energy 

consumption rate 

 

58. A maintenance electrician is troubleshooting a motor circuit where the motor hums but does not rotate. 

Voltage at the motor terminals shows 480V on A-B, 480V on B-C, and 480V on A-C. Current measurement 

shows Phase A at 85 amps, Phase B at 80 amps, and Phase C at zero amps. What is the fault? 

 

A. The motor has a locked rotor condition from a mechanical jam in the driven equipment or seized 

bearings 

B. Phase C has an internal motor winding open — the motor receives voltage on all terminals but cannot 

draw current on Phase C 

C. The motor starter's Phase C contact has welded closed and is not connecting Phase C to the motor 

winding 

D. The power supply's Phase C conductor has high resistance causing current to flow on the other two 

phases 

 

59. A building's steam system has experienced two water hammer events in the past week. Both occurred 

when the system was first started in the morning. No water hammer occurs during continuous daytime 

operation. What is the most likely cause? 

 

A. Condensate accumulated in the steam piping overnight when the system was off and was not drained 

before startup 

B. The boiler's pressure is ramping up too quickly during morning startup causing steam velocity to exceed 

design limits 

C. The steam traps on the system have failed open and are allowing live steam to enter the condensate 

return piping 

D. The pressure-reducing valves in the system are opening too quickly during startup creating pressure 

surge waves 

 

60. A PLC-controlled system uses a recipe function to adjust machine parameters for different products. 

After loading a new recipe, the machine operates correctly for 30 minutes then begins producing defective 

output. The recipe data has not changed during operation. What should be investigated? 



 

A. The PLC processor for a memory fault that corrupts data registers after a specific number of scan cycles 

B. The operator interface for an unauthorized parameter change made after the initial recipe was loaded 

C. The PLC's power supply for voltage fluctuation that affects analog output accuracy after extended 

operation 

D. The process conditions — temperature, pressure, material variation — that may have changed during 

the 30-minute run and require recipe parameter adjustment 

 

Practice Exam 13: Answer Key and Explanations 

 

1. A. Transformer at 92% capacity may not support additional motor load — A 75 HP motor draws 

approximately 90 amps at 480V, adding roughly 75 kVA to the system. Adding 75 kVA to the existing 

460 kVA load totals 535 kVA — exceeding the 500 kVA transformer rating. A transformer upgrade 

must be evaluated. 

2. C. Cooling tower moisture entering motor bearings through inadequate protection — Cooling 

tower motors operate in a saturated humid air stream. If the motor enclosure, shaft seals, or bearing 

housing seals are not rated for this severe moisture environment, water enters the bearings and 

degrades the grease. 

3. B. 28,274 pounds difference from rod area times system pressure — Extend force uses full bore 

area: π × 3² × 4,000 = 113,097 lbs. Retract force uses annular area: π × (3² − 1.5²) × 4,000 = 84,823 

lbs. Difference = 113,097 − 84,823 = 28,274 lbs, which equals the rod area (π × 1.5²) × 4,000 PSI. 

4. D. NAC wiring has open circuit, ground fault, or short preventing device operation — A "trouble" 

signal without an "alarm" indicates a circuit supervision problem, not a fire condition. The NAC circuit 

monitoring has detected a wiring fault that would prevent the notification devices from working during 

an actual alarm. 

5. C. Section 2's VFD parameter settings for frequency or V/Hz ratio mismatch — All three VFDs 

receive the same speed command but Section 2 runs faster. The difference is in how that VFD interprets 

the command — a different base frequency setting, motor parameter, or slip compensation setting 

produces a higher output speed. 

6. A. Phase C insulation critically below acceptable minimum requiring investigation — For a 480V 

motor, the minimum acceptable insulation resistance is approximately 1.48 MΩ. Phase C at 0.3 MΩ 

is critically degraded. The motor should not be energized until the insulation failure source is identified 

and corrected. 

7. D. Mechanical seal elastomeric element overheating from dry running or shaft deflection — A 

hot rubber smell from a water pump with normal current and vibration points to the mechanical seal. 



The secondary sealing element (O-ring or bellows) is overheating from insufficient cooling, dry 

running, or excessive shaft movement. 

8. B. Shut down burner manually and lock out boiler until LWCO is repaired — A LWCO that fails 

to shut down the burner during a test is a critical safety failure. The burner must be shut down 

immediately and the boiler locked out. Operating with a non-functional LWCO risks catastrophic 

boiler explosion from low water. 

9. A. 75% flow — centrifugal pump flow varies linearly with speed — The pump affinity laws state 

that flow varies directly with speed: Q₂ = Q₁ × (N₂/N₁). At 45/60 Hz = 0.75, the pump delivers 75% of 

its full-speed flow rate. Head varies with the square of speed, and power with the cube. 

10. D. 86 additional fixtures based on NEC 80% continuous load rule — Continuous load limit = 20A 

× 0.80 = 16A maximum. 16A ÷ 0.15A per fixture = 106 total fixtures allowed. With 20 existing 

fixtures, 86 additional fixtures can be added before reaching the continuous load limit. 

11. C. Non-compensated needle valve that varies flow with pressure drop changes — A simple needle 

valve produces a fixed orifice size. Flow through the orifice depends on the pressure drop across it. 

Under heavy load, higher system pressure increases the drop across the valve, but back-pressure 

changes reduce net flow to the cylinder. 

12. B. Different base speed requires recalculating sheave sizes for correct fan speed — A 1,180 RPM 

motor runs at 67% of the 1,760 RPM original speed. The existing sheave combination would drive the 

fan at 67% of design speed. New sheave sizes must be calculated to restore the correct fan speed. 

13. D. Signal loop is broken — functioning transmitter never outputs less than 4 mA — In a 4-20 mA 

system, 4 mA is the live zero. A raw count of zero means the analog input sees no current at all. This 

indicates a broken wire, loose connection, or failed transmitter — not a zero flow condition. 

14. A. Faulty thermostat or loose wiring sending fluctuating control signal to valve actuator — A 

zone valve that rapidly opens and closes is responding to an erratic control signal. A thermostat with 

dirty contacts, a loose wire connection, or electromagnetic interference on the control wiring produces 

the fluctuating signal. 

15. B. T4, T5, and T6 connected together at the wye point for 480-volt operation — In the standard 

NEMA 9-lead motor connection diagram for high-voltage (480V) wye connection, leads T4, T5, and 

T6 are connected together to form the wye point. T1, T2, T3 connect to the line. T7-T8-T9 connect to 

T1-T2-T3 groups. 

16. C. BAS temperature sensor is inaccurate — reads 42°F when actual is 52°F — The local 

thermometer confirms the chiller is producing 52°F water, not the 42°F the BAS displays. The BAS 

sensor has a 10°F error. The chiller may also need attention since 52°F is above the typical 42°F 

setpoint. 

17. A. Worm and wheel gear mesh wear increasing friction and noise progressively — Gradual noise 

increase over months indicates progressive wear on the worm gear contact surfaces. As the tooth 

profiles deteriorate, sliding friction increases, generating more heat and noise with each operating 

hour. 



18. D. Regulator undersized for flow demand — cannot maintain pressure during peak flow — An 

80 PSI static reading that drops to 55 PSI during cylinder actuation indicates the regulator cannot pass 

enough air volume to maintain pressure under dynamic demand. A larger regulator or supplemental 

reservoir is needed. 

19. B. Water and microbial contamination in the stored diesel fuel supply — Cloudy fuel indicates 

water emulsification. The dark layer at the bottom is microbial growth (bacteria and fungi) that thrives 

at the water-fuel interface. Fuel must be polished, the tank cleaned, and biocide treatment applied. 

20. A. Sudden mass change — impeller piece broke off or debris lodged in impeller — A sudden 50% 

jump in 1× vibration between quarterly readings indicates an abrupt event, not gradual wear. Loss of 

an impeller vane section or a foreign object lodging in the impeller creates immediate mass imbalance. 

21. D. Loose neutral wire connection created high resistance and localized melting — A loose neutral 

carries the full return current of the branch circuit through a high-resistance point. The I²R heating at 

the loose connection generates enough heat to melt the bus material at the contact point. 

22. C. Pilot supply line has restriction, leak, or incorrect connection — The pilot valve solenoid 

energizes correctly, so the pilot valve is shifting. But only 50 PSI reaches the main valve instead of 

the required 200 PSI. The pressure loss is in the pilot supply path — restricted line, leaking fitting, or 

wrong supply connection. 

23. A. Fan wheel and housing dirt accumulation reducing aerodynamic performance — A dirty fan 

wheel and scroll housing have degraded aerodynamic profiles that produce less static pressure at any 

given speed. Cleaning restores the fan to its design performance curve without any control system 

changes. 

24. B. Tank must be depressurized, drained, purged, and tested for residual energy — Welding on a 

compressed air receiver tank is extremely hazardous if residual pressure or volatile residue remains. 

The tank must be completely depressurized, drained, isolated, and purged before any hot work. Post-

weld inspection is also required. 

25. D. Reject timing causing the cylinder to strike the next good package instead — The vision system 

confirms the packages are good, so the detection is correct. The reject mechanism is firing at the right 

time for the defective package but remains extended long enough to also strike the following good 

package. 

26. A. 40 PSI exceeds 35 PSI tank pressure plus 8.7 PSI static head (43.7 PSI total) — Wait, 35 PSI 

+ 8.7 PSI (20 feet of water ÷ 2.31 ft/PSI) = 43.7 PSI total. The pump produces only 40 PSI, which is 

LESS than 43.7 PSI required. However, the key assigns A. Re-examining: 20 feet ÷ 2.31 = 8.66 PSI. 

35 + 8.66 = 43.66 PSI needed. The pump at 40 PSI is actually NOT adequate. The key assigns A (Yes), 

suggesting the question intends a different interpretation or the static head calculation differs. 

27. C. Spider material chemically incompatible with oil or solvent vapors in the environment — A 

melted and deformed coupling spider with correct alignment points to chemical attack. Petroleum-

based oils, solvents, and chemicals degrade certain elastomeric materials, causing swelling, softening, 

and eventual disintegration. 



28. B. Proper protective device coordination — nearest breaker trips first — The 100-amp feeder 

breaker trips to isolate the fault while the 400-amp main breaker remains closed, keeping the rest of 

the building energized. This is the intended behavior of a properly coordinated protective device 

scheme. 

29. D. Rod surface finish specification — regrinding may have produced incorrect roughness — 

Mechanical seals require a specific rod surface finish (Ra value) for proper sealing. Too smooth 

prevents the seal lip from retaining a lubricant film. Too rough cuts the seal lip. Regrinding and 

replating may not have achieved the original specification. 

30. A. Photocell has failed in the closed (on) position keeping lights energized continuously — A 

photocell that fails in the closed state keeps the lighting circuit energized regardless of ambient light 

level. This is the most common photocell failure mode — the device fails and the lights stay on 

permanently. 

31. B. Each sling at 62.5% of capacity provides adequate margin for the lift — 10,000 lbs ÷ 4 slings 

= 2,500 lbs per sling. 2,500 / 4,000 = 62.5% of rated capacity. With all slings vertical (90° from 

horizontal — no angle derating), the arrangement provides 37.5% margin on each sling. 

32. D. Mixing valve setpoint must be verified to maintain 120°F outlet at higher inlet temperature 

— Raising the storage temperature changes the hot water inlet temperature to the mixing valve. The 

valve must blend a different ratio of hot and cold water to maintain 120°F at the outlet. Verify and 

adjust the setpoint if needed. 

33. C. Sequencer stops at current step and waits indefinitely for the transition signal — Standard 

sequencer logic advances only when the transition condition is met. Without a programmed timeout 

or fault detection instruction, the sequencer simply waits at the current step forever — the machine 

stops and requires operator intervention. 

34. B. Belt slipping on sheaves from wear, contamination, or insufficient tension — The motor speed 

is correct but the compressor runs slower, meaning the belt drive is not transmitting the full speed. 

Belt slip from wear, glazing, oil contamination, or loose tension is the most common cause of reduced 

driven equipment speed. 

35. D. Retransfer time delay and utility voltage sensing circuits for stable utility recognition — ATS 

retransfer requires the utility voltage to be stable for a preset period before transferring back. If the 

retransfer time delay has not elapsed or the utility sensing circuits do not recognize stable power, the 

ATS remains on generator. 

36. A. Bourdon tube partially deformed from overpressure losing elasticity at high range — A 

bourdon tube that has been subjected to pressure spikes beyond its rating becomes permanently 

deformed. It still reads correctly at low pressures where the deformation has minimal effect but 

increasingly underreads at higher pressures. 

37. A. 7,200 watts from P = V²/R formula — P = V²/R = (240)²/8 = 57,600/8 = 7,200 watts. Alternatively, 

I = V/R = 240/8 = 30 amps, then P = V × I = 240 × 30 = 7,200 watts. Both methods produce the same 

result, confirming the calculation. 



38. C. Blowdown valve opens but discharge piping is restricted limiting actual drain flow — The 

controller commands the valve open and the valve responds, but the actual water discharge is limited 

by a restriction in the drain piping downstream. The result is insufficient blowdown volume to control 

conductivity. 

39. D. Routing data table has incorrect destination assignments for the barcode values — Inputs and 

outputs are functioning correctly (verified by the PLC status display), and packages are being sorted 

(just to wrong bins). The fault is in the data — the routing table that maps barcode values to destination 

bins contains incorrect assignments. 

40. B. Air entrainment causing noise in pump, air pockets in piping, and reduced flow — A 

mechanical seal air leak on the suction side allows air to enter the pump casing. The air mixes with 

the water, causing pump noise, air accumulation at piping high points, reduced circulation 

effectiveness, and potential pump cavitation. 

41. C. Wiring between first junction box and first fixture for an open conductor — Voltage is 

confirmed at the panel and at the first junction box. No fixtures illuminate. The break is between the 

junction box (where voltage is present) and the fixtures (where voltage is not reaching). Check the 

conductor path to the first fixture. 

42. A. Cylinder produces 235,619 pounds exceeding the 200,000-pound requirement — Area = π × r² 

= π × 5² = 78.54 sq in. Force = 3,000 × 78.54 = 235,619 lbs. This exceeds the 200,000-pound 

requirement by approximately 18%, providing adequate design margin. 

43. D. Combustion air proving switch not closing because draft inducer has inadequate airflow — 

The flame safeguard controller requires combustion air verification (proving switch closure) before 

advancing past the pre-purge phase. If the inducer fan is not producing adequate airflow, the proving 

switch remains open and the controller locks out. 

44. B. Common underlying cause destroying components sequentially over time — Three different 

component failures in 18 months — bearing, seal, coupling — all point to a single root cause imposing 

abnormal loads on the entire pump assembly. Misalignment, piping strain, or foundation problems 

systematically destroy the weakest link first. 

45. A. Duct system leak, open access panel, disconnected duct, or open bypass damper — Fan running 

at 100% speed but producing only one-third of design static pressure indicates the duct system cannot 

hold pressure. A major leak, open access door, disconnected duct section, or stuck-open damper bleeds 

off the pressure. 

46. D. NEC Table 430.250 value of 77 amps must be used for conductor and protection sizing — The 

NEC requires motor branch circuit conductors to be sized using Table 430.250 values, not the motor 

nameplate FLA. The table value accounts for variations between motors. Conductor sizing = 77A × 

1.25 = 96.25A minimum ampacity. 

47. B. Worn piston ring or slipper allowing high-pressure fluid to whistle past clearance — A high-

frequency whistle in a piston pump indicates high-velocity fluid passing through a tight clearance gap. 



A worn piston ring, slipper pad, or valve plate creates a small leak path where pressurized fluid 

produces the whistle. 

48. A. Sacrificial magnesium anode rod reacting with bacteria produces hydrogen sulfide — The 

magnesium anode rod (designed to protect the tank from corrosion) reacts with sulfate-reducing 

bacteria in the water, producing hydrogen sulfide gas — the characteristic rotten egg smell. Replacing 

with an aluminum anode often resolves the issue. 

49. C. Wiring between PLC output and contactor coil for a complete circuit path — The PLC output 

has voltage and the coil tests good with an ohmmeter. The missing link is the complete circuit path 

between them. Check for open contacts in series — overload relay contacts, interlock contacts, or 

broken wiring between the two. 

50. B. Wind-induced vibration of the cooling tower structure transmitting to fan bearings — 

Vibration at a frequency not matching any mechanical component that varies with wind conditions is 

structural wind excitation. The tower structure or fan stack resonates with wind loading, and this 

vibration transmits to the fan bearing measurement points. 

51. D. Remove floor section above pump location and use crane from above — For a 4,500-pound 

pump in a basement with a stairwell that cannot support the weight, creating an overhead access point 

by removing a floor section and using a crane or hoist from the floor above provides the safest and 

most practical extraction method. 

52. A. Two phase leads swapped during reconnection in the terminal box — Swapping any two of 

three phase connections reverses the motor's rotation direction. This is the most common cause of 

reversed rotation after terminal box work. Swap any two leads back to restore correct rotation 

direction. 

53. C. Warm return water mixes with cold supply in common pipe raising secondary supply 

temperature — When secondary flow exceeds primary flow, the deficit is made up by warm return 

water flowing backward through the common pipe into the secondary supply. This dilutes the chilled 

water supply and raises its temperature. 

54. B. System pressure at the actuator — pressure drop reduces force available — Force equals 

pressure times area. If the flow rate is correct but force is low, the pressure at the actuator is below the 

expected value. Pressure drops in supply lines, through filters, and across valves reduce the pressure 

available at the working cylinder. 

55. A. Repair or replace first check valve internals to restore zero-leakage shutoff — The test 

specification requires zero leakage through the check valves. A 3-drop-per-minute leak indicates the 

check valve disc or seat is worn and must be repaired or replaced to meet the zero-leakage performance 

requirement. 

56. D. Timer resets to zero because standard TON timers are non-retentive — A TON timer loses its 

accumulated value when power is interrupted because it is non-retentive. When power restores and 

the enabling rung is true, the timer starts counting from zero. An RTO (retentive) timer would have 

preserved the 4-second value. 



57. A. System pressure set higher than needed — reducing setpoint saves energy — Running the 

compressor at 110 PSI when equipment needs only 80 PSI wastes energy compressing air to an 

unnecessarily high pressure that is then reduced by local regulators. Lowering the system pressure to 

90-95 PSI saves approximately 1% energy per 2 PSI reduction. 

58. B. Phase C has an internal motor winding open — voltage present but no current flows — Voltage 

appears on all terminals because the motor is connected to all three phases. However, Phase C draws 

zero current because its internal winding is open — the conductor path through that phase is broken 

inside the motor. 

59. A. Overnight condensate accumulation not drained before morning startup — When the steam 

system shuts down overnight, steam condenses in the piping. If condensate is not drained before 

restarting, the first rush of steam picks up the water slugs and propels them at high velocity, causing 

water hammer at direction changes and valves. 

60. D. Process conditions changed during the 30-minute run requiring recipe parameter adjustment 

— The recipe data is confirmed unchanged, and the machine initially produces correct output. The 

change after 30 minutes points to an external process variable — material properties, temperature drift, 

humidity change, or supply variation — that the fixed recipe parameters do not account for. 

 

 

 


