PRACTICE EXAM 17: USPS 955
MULTICRAFT SIMULATION

1. A postal facility has experienced three motor failures on the same mail sorting machine conveyor drive
within 12 months. Each motor burned out from overheated windings. The motors are correctly sized per
the original equipment specification. Alignment has been verified after each replacement. What root cause
investigation should be the priority?

A. The conveyor loading conditions for a change that has increased the sustained torque demand beyond
motor rating

B. The motor supply voltage for chronic low voltage conditions causing all three motors to draw excess
current

C. The motor manufacturer for a defective production batch that produced three motors with substandard
windings

D. The motor enclosure type for inadequate cooling in the elevated ambient temperature of the sorting
area

2. A maintenance electrician is testing a 480-volt motor's insulation resistance with a 1,000-volt megger.
Phase A to ground reads 800 MQ, Phase B to ground reads 750 MQ, and Phase C to ground reads 1 MQ.
What action should be taken?

A. All three phases are above minimum requirements and the motor is acceptable for immediate service
operation

B. Phase C should be retested with a 500-volt megger because the 1,000-volt setting may have stressed it

C. Phase C is critically low compared to the other phases and requires immediate investigation before
energizing

D. All three phases should be retested in 30 days to establish a trend before making any maintenance
decisions



3. A hydraulic system has a double-acting cylinder with a counterbalance valve on the rod-side port for
vertical load holding. The cylinder drifts downward 0.5 inches per hour under a 25,000-pound load. The
counterbalance valve was recently replaced with a new unit of the same model number. What should be
checked?

A. The hydraulic pump for internal leakage that allows pressure to decay in the cap-side circuit over time

B. The new counterbalance valve's setting — it may need adjustment higher than the factory preset for
this specific load

C. The cylinder's piston seal for wear that allows internal bypass leakage past the piston under sustained
load

D. The directional valve's centering springs for weakness that allows the spool to drift off the neutral
position

4. A building's fire alarm system has a NAC (notification appliance circuit) that shows a "ground fault"
trouble condition. The ground fault clears when the electrician disconnects the last device on the circuit
but returns when the device is reconnected. What is the most likely cause?

A. The fire alarm panel's NAC supervision circuit has a sensitivity setting that is too tight for the circuit
length

B. The fire alarm panel's NAC power supply module cannot deliver adequate current to the full circuit of
devices

C. The last device on the circuit has a wiring error or internal defect that creates a path from the circuit to
ground

D. The last device's mounting location has a grounded metal junction box that contacts the NAC circuit
wiring

5. A PLC-controlled automated packaging system has 8 stations that must operate in precise sequence.
Station 5 consistently delays 200 milliseconds longer than its programmed cycle time. The station's PLC
output energizes on time per the program timing. The pneumatic valve shifts promptly when tested with
a manual override. What should be investigated?

A. The PLC program timing instructions for a rounding error in the Station 5 delay calculation formula

B. The PLC output module for excessive turn-on delay that adds 200 ms to the signal reaching the valve



C. The pneumatic tubing between the valve and Station 5's cylinder for excessive length or undersized
diameter

D. The Station 5 position sensor for a slow response time that delays the feedback signal to the PLC
program

6. A maintenance technician discovers that a chilled water pump bearing housing is significantly hotter on
one side than the other. The bearing was replaced 6 months ago with the correct type. Vibration at 1 x RPM
is elevated. What is the most likely cause?

A. Shaft misalignment causing uneven load distribution across the bearing resulting in one-sided
overheating

B. Contaminated lubricant on one side of the bearing housing from a leaking seal on the hot side only

C. The bearing housing mounting bolts on the hot side are overtorqued compressing the outer race
excessively

D. An electrical stray current flowing through the bearing from the motor shaft and discharging on one
side

7. A steam boiler has been shut down for annual inspection. The inspector requires a hydrostatic test. What
does this test involve and what does it verify?

A. Filling the boiler with steam at 150% of MAWP to stress-test the pressure boundary under operating
media

B. Draining the boiler completely and performing an internal visual inspection of all waterside heating
surfaces

C. Filling the boiler with treated water and pressurizing with a test pump to verify the pressure boundary
integrity

D. Filling the boiler with water and firing the burner to operating pressure to verify the safety valve lift
point

8. A centrifugal pump handling chilled water develops a slow drip from the mechanical seal that worsens
over several weeks. The pump was recently moved to a different location in the mechanical room and
reconnected to the piping. What installation-related cause should be investigated?



A. The pump was installed at a higher elevation reducing the available NPSH below the seal's
requirements

B. Piping strain from the reconnection is deflecting the pump casing distorting the seal chamber and
causing misalignment of the seal faces

C. The electrical supply phase rotation was reversed during reconnection causing the pump to run
backward

D. The pump baseplate was not properly grouted after the move allowing vibration to damage the seal
faces

9. A maintenance electrician is troubleshooting an intermittent flickering problem on a 480-volt lighting
circuit with electronic HID ballasts. The flickering affects all fixtures on the circuit simultaneously and
occurs randomly for 2-3 seconds at a time. What should be investigated?

A. The supply circuit for a loose connection that intermittently increases resistance and drops voltage
briefly

B. The electronic ballasts for a common firmware defect that causes simultaneous reset at random intervals

C. The building's power factor correction capacitor bank for switching transients affecting the lighting
circuit

D. The utility supply for momentary voltage sags from grid loading events that affect all fixtures
simultaneously

10. A hydraulic press has a rapid-advance circuit that uses an accumulator to supplement pump flow during
the fast-approach phase. The press approach speed has decreased by 30% over the past month. System
pressure is normal. The accumulator precharge was checked and is correct. What should be investigated?

A. The pump for internal wear that has reduced its flow output below the demand during the rapid-advance
phase

B. The directional valve for contamination causing sluggish spool movement during the fast-approach
shift command

C. The press daylight opening for a change that increased the cylinder stroke length for the approach phase

D. The accumulator discharge check valve or flow path for a restriction that limits the flow rate out of the
accumulator



11. An electrician is troubleshooting a motor that hums but does not rotate. The motor is a three-phase
480-volt type. All three phase-to-phase voltages read 480V at the motor terminals. Current readings show
75 amps on Phase A, 72 amps on Phase B, and 0 amps on Phase C. What is the fault?

A. The motor bearings have seized preventing the rotor from turning against the stator magnetic field

B. The motor is experiencing a voltage sag on Phase C that reduces current below the measurement
threshold

C. Phase C has an open circuit inside the motor — voltage is present at the terminal but current cannot
flow through the winding

D. The motor starter's Phase C contact has failed open preventing power from reaching the motor winding

12. A building's HVAC system has a heat recovery wheel in the air handler. During summer operation, the
building is warmer than expected. The heat recovery wheel is running. What is the problem?

A. The heat recovery wheel's exhaust-side ductwork has a leak that draws warm outdoor air into the system

B. The heat recovery wheel is transferring heat from the warm exhaust air to the cool supply air,
counteracting the cooling effect

C. The heat recovery wheel motor is running at excessive speed causing turbulence that reduces cooling
efficiency

D. The heat recovery wheel's desiccant coating has deteriorated allowing excessive moisture transfer to
the supply

13. A PLC analog output controls a 4-20 mA signal to a steam control valve positioner. The valve should
modulate between 0% and 100%. The PLC register shows 50% command, the analog output module
shows 12 mA, but the valve is at 100% open. What should be checked?

A. The PLC program for a second output instruction overriding the 50% command on a downstream rung

B. The analog output module for a hardware fault that is outputting maximum current despite the register
value

C. The valve positioner for a bypass mode or zero/span calibration error interpreting 12 mA as full-open
command

D. The valve positioner for calibration error — it may interpret the 12 mA signal as a full-open command



14. A maintenance crew is rigging a 16,000-pound chiller for placement on a roof using a mobile crane.
The crane chart shows 20,000 pounds capacity at the required 60-foot radius. The rigging hardware weighs
1,200 pounds. The spreader beam weighs 800 pounds. Is the lift within the crane's capacity?

A. Yes — total load is 18,000 pounds which is within the 20,000-pound capacity at 60-foot radius with
2,000-pound margin

B. No — the total rigging weight exceeds 10% of the load weight requiring a larger crane for safety
compliance

C. Yes — but only if the crane's outriggers are fully extended on all four corners and on solid level ground

D. No — the 20,000-pound capacity provides insufficient margin for a critical lift of this weight and
complexity

15. A steam system has a flash tank that receives 100 PSI condensate and produces low-pressure flash
steam for building heating. The flash steam output has decreased significantly. Condensate flow into the
tank is confirmed as normal. What should be investigated?

A. The flash tank's steam outlet for a restriction or partially closed valve limiting flash steam flow to the
building

B. The flash tank's pressure relief valve for an opening that is venting flash steam before it reaches the
outlet

C. The flash tank's condensate inlet temperature for a decrease that reduces the amount of flash steam
generated

D. The flash tank's internal baffles for damage that allows condensate to short-circuit directly to the drain
outlet

16. A maintenance electrician discovers that a VFD displays "output phase loss" fault even though all three
motor leads measure correct resistance and the motor runs normally when connected directly across the
line. What VFD-specific issue should be investigated?

A. The VFD's internal DC bus for a capacitor failure that creates voltage ripple on one phase of the output

B. The VFD's output current sensors for a calibration drift that incorrectly detects a phase loss condition



C. One of the VFD's output IGBT transistor modules for failure that prevents current from flowing on that
phase

D. The motor cable for excessive length creating capacitance that the VFD interprets as a phase loss
condition

17. A hydraulic system uses a servo valve for precise position control of a cylinder. The system worked
perfectly for two years. Recently, the cylinder position accuracy has degraded — the cylinder overshoots

the target by varying amounts. The servo amplifier and feedback sensor have been verified as functional.
What should be checked?

A. The servo valve for contamination-induced spool sticking that prevents precise proportional flow
control

B. The hydraulic pump for pressure fluctuations that vary the force available at the cylinder during
positioning

C. The cylinder rod seal for wear that allows the cylinder to drift past the target position under load forces

D. The system accumulator for a nitrogen leak that reduces the available stored energy during rapid
movements

18. A building's domestic hot water system uses a storage-type water heater with a recirculation loop.
Building occupants report that hot water takes several minutes to arrive at distant fixtures in the morning.
The recirculation pump is running. What should be investigated?

A. The hot water storage tank thermostat for a setpoint that is too low to overcome heat loss in the piping

B. The recirculation pump for adequate flow rate — a failing pump or air lock may reduce circulation
velocity

C. The building's cold water supply pressure for being too high and overpowering the recirculation flow
rate

D. The recirculation piping for adequate insulation to prevent excessive overnight heat loss from the piping
loop

19. A centrifugal pump vibration analysis shows a strong peak at exactly 1x RPM. The peak has a
pronounced directional preference — much higher in the horizontal direction than the vertical direction.
The motor runs smoothly when uncoupled. What does the directional preference indicate?



A. An internal impeller defect that creates more force in the horizontal plane than the vertical during
rotation

B. Horizontal shaft misalignment between the pump and motor — misalignment forces tend to be strongest
in the direction of the offset

C. A resonance in the pump's baseplate that amplifies vibration in the horizontal direction more than the
vertical

D. A loose pump foot that allows horizontal movement but constrains vertical movement during shaft
rotation

20. A postal facility's electrical distribution system feeds a critical mail processing area. Power quality
monitoring reveals frequent voltage sags of 15-20% lasting 3-5 cycles during adjacent area motor starting
events. What corrective measure would protect the critical area?

A. Install a UPS or voltage conditioner on the critical area's supply to maintain stable voltage during sag
events

B. Move the critical area to a dedicated transformer fed directly from the utility without sharing with
motor loads

C. Install power factor correction capacitors at each motor starter to reduce the starting current magnitude

D. Upgrade the feeder conductors between the utility service and the critical area panel to a larger wire
size

21. A maintenance technician is troubleshooting a compressed air system where the dewpoint has
increased from -40°F to +35°F over one month. The desiccant dryer's timer, heater, and purge valves all
appear to be functioning. What advanced diagnostic should be performed?

A. Check the compressed air system for oil contamination from the compressor that may have fouled the
desiccant

B. Verify the timer cycle intervals match the manufacturer's recommendation for the current conditions
C. Replace the desiccant material preemptively because it has reached the end of its expected service life

D. Measure the actual regeneration temperature inside the desiccant tower to verify the heater produces
adequate heat



22. A hydraulic cylinder extends under load but bounces at the end of the stroke before settling into
position. The system pressure is stable. The cylinder has adjustable end-of-stroke cushions. What is the
most likely cause?

A. The system relief valve is chattering at the end of stroke when cylinder pressure spikes above the setting

B. The end-of-stroke cushion adjustment is set too open — insufficient deceleration causes the piston to
bounce off the end cap

C. The directional valve's centering springs are too weak to hold the spool in neutral at the end of the
stroke

D. Air trapped in the cylinder creates a compressible pocket that causes the piston to bounce at end of
travel

23. An electrician is testing a 480-volt transformer. The primary reads 480 volts. The secondary should
read 120 volts but reads 0 volts. The secondary fuse is intact. What should be checked?

A. The primary fuse for a blown condition that would prevent voltage from reaching the transformer
primary winding

B. The secondary winding connections for a loose or disconnected lead at the transformer terminal block

C. The secondary winding for an open circuit — voltage on the primary but zero on the secondary with
an intact fuse indicates an internal winding break

D. The primary winding connections for a phase reversal that cancels the secondary voltage output to zero

24. A building's HVAC system has an economizer that should engage when outdoor enthalpy is below
return air enthalpy. The system never engages the economizer even on cool, dry days. All temperature and
humidity sensors read correctly. What should be checked?

A. The BAS economizer control logic for a programming error or disabled status that prevents the
economizer from activating

B. The outdoor air damper actuator for a mechanical failure that prevents the damper from opening on
command

C. The return air damper for being stuck in the fully open position that blocks outdoor air from entering

D. The mixed air temperature sensor for an error that makes the BAS think outdoor air is warmer than
actual



25. A maintenance crew is preparing for a confined space entry into a large underground electrical vault.
Atmospheric testing shows 20.9% oxygen, 0 PPM H:S, 0% LEL, and ambient temperature of 72°F. The
vault has a vertical ladder for entry. Is the space safe to enter?

A. Yes — the atmospheric readings are all within safe limits and the vault temperature is comfortable for
entry

B. Yes — but only after a rescue team has been positioned at the vault entrance per confined space
procedures

C. No — the vault requires forced ventilation regardless of the initial atmospheric readings before any
entry

D. Yes — but continuous atmospheric monitoring, an attendant, communication, and rescue plan must be
in place

26. A PLC-controlled sorting system uses encoders on conveyor shafts to track package position. Recently,
packages are being diverted to incorrect destinations. The barcode reader correctly identifies each
package. The diverter mechanisms operate correctly when manually tested. What should be investigated?

A. The PLC program's sorting algorithm for a logical error in the destination assignment table or lookup
function

B. The encoder signals for accuracy — a slipping encoder, damaged encoder disc, or incorrect PPR setting
would cause position tracking errors

C. The conveyor belt for stretching that changes the actual distance between the reader and diverter
positions

D. The PLC's communication network for data transmission delays between the reader and the sorting
controller

27. A maintenance electrician finds that a motor control center bucket shows signs of severe overheating
on all three phase stab connections. The motor it controls draws 95% of nameplate FLA during normal
operation. The bucket has been in service for 15 years without maintenance. What is the root cause?

A. The motor is drawing too much current at 95% of nameplate and the load should be reduced to 80%
FLA



B. Fifteen years of thermal cycling without maintenance has degraded the stab connections creating high
resistance

C. Fifteen years of thermal cycling has loosened the stab connections creating high resistance at all three
points

D. The MCC vertical bus has corroded internally from moisture intrusion reducing its current-carrying
capacity

28. A steam boiler's economizer has developed external corrosion on its tubes. The economizer is located
in the flue gas path between the boiler and the stack. What is the most likely cause of external tube
corrosion?

A. The flue gas temperature at the economizer outlet has dropped below the acid dew point causing
condensation of corrosive sulfuric acid on the tube surfaces

B. The combustion air supply contains salt-laden air from a nearby ocean environment attacking the tube
metal

C. The economizer tubes are carbon steel that has reached end-of-life from normal atmospheric oxidation

D. Water leaking from the economizer tubes onto the external surfaces is causing corrosion from the inside
out

29. A hydraulic system's pressure gauge reads 2,500 PSI constantly — it never fluctuates even during
cylinder cycling when pressure should vary with load changes. What is the most likely cause?

A. The system relief valve is set exactly at 2,500 PSI and holds pressure constant regardless of load
changes

B. The hydraulic pump has a pressure compensator set at 2,500 PSI that maintains constant discharge
pressure

C. The system is operating normally because pressure-compensated systems maintain constant pressure
at all times

D. The pressure gauge has seized internally and the needle is stuck at 2,500 PSI regardless of actual system
pressure



30. A building's electrical system has experienced two ground fault trips on the main breaker in the past
month during rainy weather. Each time, the ground fault cleared on its own and could not be found during
subsequent investigation. What approach should be taken?

A. Increase the ground fault protection setting to a higher trip threshold to avoid nuisance trips during rain

B. Install a ground fault monitoring system that continuously measures and records ground leakage current
levels

C. Install insulation monitoring equipment that records ground leakage data to identify which feeder
carries the fault when it occurs during rainy conditions

D. Reduce the ground fault trip time delay to clear the fault faster and prevent damage to downstream
equipment

31. A centrifugal pump in a cooling tower system shows a gradual increase in vibration at bearing defect
frequencies over six consecutive monthly readings. The bearing was replaced 18 months ago. Lubrication
records show proper greasing on schedule with the correct product. What should be investigated?

A. The pump shaft for a developing fatigue crack that is transmitting abnormal loading patterns to the
bearing

B. The root cause of the bearing degradation — possible contamination ingress, misalignment, or process
condition causing accelerated wear

C. The bearing manufacturer for a defective batch of bearings that have a shorter-than-expected service
life

D. The vibration analysis equipment for calibration drift that may be showing false trends in the bearing
data

32. A PLC-controlled batch process uses a load cell to weigh raw material dispensed into a hopper. The
system consistently overweighs by exactly 2 pounds on every batch regardless of the batch size. What is
the most likely cause?

A. The load cell has developed a 2-pound zero offset that adds to every reading regardless of actual weight
B. The PLC's analog input module has a calibration error that adds 2 pounds to the raw count conversion

C. The dispensing valve closure delay allows exactly 2 additional pounds of material to fall after the
shutoff



D. The load cell amplifier gain has drifted high causing a proportional overweight that appears as a fixed
amount

33. A maintenance technician discovers that a building's emergency generator starts and runs during a
power outage, but the automatic transfer switch does not transfer the building load. The generator reaches
rated voltage and frequency within 5 seconds. The ATS time delay is set to 10 seconds. What is the status?

A. The ATS has failed and requires immediate repair to restore emergency power transfer capability

B. The generator must reach rated voltage for at least 10 seconds before the ATS transfers — the system
is functioning and has not yet completed the time delay

C. The system is normal — the ATS time delay requires 10 seconds of stable generator power before
transferring

D. The ATS time delay should be reduced to 5 seconds to match the generator's startup time for faster
transfer

34. A hydraulic system has a variable displacement piston pump with electronic displacement control. The
system pressure fluctuates £200 PSI around the 3,000 PSI setpoint during normal operation. What should
be investigated?

A. The electronic displacement controller's PID tuning parameters for a gain setting causing pressure
oscillation

B. The system relief valve for a worn seat that allows intermittent bypass flow at pressures near the setpoint

C. The pump's swashplate actuator for mechanical wear causing backlash in the displacement control
linkage

D. The hydraulic fluid temperature for fluctuation that changes viscosity and affects system pressure
stability

35. An electrician is installing a new 480-volt motor circuit. The motor nameplate shows 65 FLA. NEC
Table 430.250 lists 77 amps for this motor size. Using time-delay fuses for branch circuit protection at
175%, what is the maximum fuse size?

A. 113.75 amps rounded to 110-amp standard fuse — calculated using the motor's nameplate FLA of 65
amps



B. 134.75 amps rounded to the next standard fuse size — calculated using the NEC table value of 77 amps

C. 81.25 amps rounded to the next standard fuse size — calculated using 125% of the nameplate FLA
value

D. 134.75 amps rounded to 150-amp standard fuse — NEC Table 430.250 FLA of 77 amps x 175% for
time-delay fuses

36. A building's hot water heating system has a plate heat exchanger between the boiler loop and the
building distribution loop. The approach temperature was 2°F at commissioning two years ago. It is now
12°F. Boiler output temperature and flow rates on both sides are verified as correct. What maintenance is
needed?

A. Increase the boiler setpoint temperature by 10°F to compensate for the reduced heat exchanger
performance

B. Disassemble and clean the plate heat exchanger to remove scale, biofilm, and debris from the plate
surfaces

C. Replace the plate heat exchanger gaskets because gasket compression loss is reducing effective plate
contact

D. Install a larger circulating pump on the building side to increase flow velocity through the heat
exchanger

37. A PLC program uses a comparison instruction: IF N7:10 > 450 THEN energize O:3/2 (high-
temperature alarm). The process temperature transmitter is calibrated 0-500°F = 4-20 mA. The PLC's 12-
bit analog input (0-4095 counts) stores the raw count in N7:0. A scaling instruction converts to engineering
units in N7:10. If the raw count is 3686, what temperature does N7:10 contain?

A. 450°F — the raw count of 3686 represents exactly 90% of the 4095 full-scale count which equals 90%
of 500°F

B. 400°F — the count represents 80% of the analog module's range corresponding to 80% of 500°F
temperature

C. 475°F — calculated by linear interpolation between the raw count boundaries and the temperature
endpoints

D. 368.6°F — calculated by dividing the raw count by 10 for a direct decimal conversion to temperature
degrees



38. A maintenance crew is performing a critical tandem crane lift to position a 30,000-pound air handler
on a rooftop mechanical platform. What is the single most important safety requirement for this operation?

A. Both crane operators must be NCCCO certified for the specific crane types being used in the tandem
operation

B. The tandem lift must be performed during daylight hours with clear weather and wind below 20 mph
limits
C. Each crane must be rated for the full 30,000-pound load in case one crane fails during the lifting

operation

D. A detailed engineered lift plan with load distribution, rigging design, communication plan, and qualified
signal person

39. A centrifugal pump's motor trips on overload immediately upon starting. The pump was working
normally yesterday. The motor has been tested and runs freely when uncoupled. What should be checked
on the pump before reconnecting?

A. The pump casing drain plug for having been left out during recent maintenance allowing air into the
casing

B. The pump impeller for a mechanical jam — debris, seized bearing, or frozen shaft preventing the pump
from turning

C. The pump's mechanical seal for a catastrophic failure that has locked the shaft in the seal housing

D. The pump's suction valve for being closed which would create a dead-head condition preventing water
flow

40. A building automation system controls a VAV air handling unit. The duct static pressure is at setpoint
but multiple zones report insufficient cooling. Supply air temperature is correct at 55°F. What should be
investigated?

A. The VAV terminal units for failed actuators or closed dampers that prevent adequate airflow to the
zones

B. The duct static pressure sensor location for being too close to the fan outlet creating a false high reading

C. The individual zone VAV boxes and their damper actuators for failures that restrict airflow to the
affected spaces



D. The building's return air path for a blockage that increases back-pressure and reduces supply air
distribution

41. A maintenance technician discovers that a steam trap's outlet piping is vibrating with a water hammer-
like pounding. The trap is an inverted bucket type on a high-pressure steam main drip leg. What is the
most likely cause?

A. The trap is discharging into a flooded condensate return line causing the discharged condensate to
create water hammer

B. The trap's bucket has a hole allowing live steam to pass through and create water hammer in the
condensate return

C. The steam main pressure is fluctuating and causing the trap's bucket to cycle erratically at each pressure
swing

D. The condensate return line downstream of the trap has insufficient slope creating pooled water that
hammers

42. A hydraulic system has two pumps — a fixed displacement pump for low-flow steady-state operation
and a variable displacement pump that supplements during peak demand cycles. The variable pump's
compensator cycles between loaded and unloaded every 2-3 seconds during steady-state operation when
it should be fully destoked. What is the cause?

A. The variable pump's minimum displacement setting prevents it from fully destroking to zero output
flow

B. The system has a small internal leak that creates just enough flow demand to prevent the variable pump
from staying at minimum

C. The fixed displacement pump's output is slightly below the system's steady-state demand requiring
supplemental flow

D. The variable pump's compensator is hunting because the system pressure oscillates near its setpoint
from a leaking check valve or undersized orifice in the compensator pilot circuit

43. An electrician is investigating harmonic distortion on a facility's 480-volt distribution system. A power
quality analyzer shows high 5th and 7th harmonic current levels. The facility has recently added several
large variable frequency drives. What adverse effects can these harmonics cause?



A. Increased conductor heating from skin effect at higher frequencies and potential transformer
overheating

B. Tripping of motor thermal overload relays from the additional harmonic current flowing through the
motors

C. Voltage distortion that causes sensitive electronic equipment to malfunction throughout the entire
building

D. All three effects are possible depending on the harmonic magnitude relative to the system's capacity

44. A building's chilled water system has a primary-secondary pumping arrangement. During peak cooling
demand, the secondary supply temperature is 47°F instead of the expected 42°F. The chiller is producing
42°F water and the primary pumps are running at full speed. What is the cause?

A. The chilled water pipe insulation has deteriorated allowing heat gain from the surrounding mechanical
room air

B. The secondary pump speed is too low reducing the differential pressure across the building distribution
loop

C. Secondary flow exceeds primary flow causing warm return water to mix with cold supply water in the
decoupler

D. The plate heat exchanger between primary and secondary loops has fouled reducing heat transfer
capacity

45. A maintenance crew is replacing a 3,000-pound pump motor in a mechanical room with a 10-foot
ceiling height. An overhead bridge crane rated at 3 tons is available but the hook height is only 9 feet. The
motor is 30 inches tall and must be lifted clear of the pump shaft. Is the crane adequate?

A. The hook height must be sufficient to lift the motor clear of the shaft plus rigging height — calculate
the available lift clearance before proceeding

B. The crane's tonnage rating is adequate but the hook height is definitely insufficient for this motor
installation

C. Use the crane to lift the motor partially and slide it horizontally to clear the shaft without full vertical
lift

D. The crane is inadequate for this lift because the 9-foot hook height cannot accommodate any motor
removal



46. A PLC-controlled process has a safety-rated E-stop circuit. The E-stop is pressed, and all motors stop.
However, one pneumatic cylinder remains pressurized in the extended position. The solenoid valve for
this cylinder is a single-solenoid spring-return type connected to a PLC output. What is the most likely
cause?

A. The PLC output de-energized but the solenoid valve is stuck in the shifted position from contamination
B. The solenoid valve coil is wired directly to the power supply instead of through the PLC output module

C. The E-stop circuit cuts power to the motor starters but does not de-energize the PLC output power
supply

D. The PLC output module for this specific channel has failed in the energized state keeping voltage on
the solenoid

E. The cylinder's check valve is holding pressure on the extend side even after the solenoid valve has
returned

47. A maintenance technician is performing a root cause analysis on a centrifugal pump that has
experienced three different failures in two years: first a bearing failure, then a coupling failure, then a
mechanical seal failure. Each failure was repaired correctly. What common root cause connects all three
failures?

A. The pump was installed on an inadequate foundation that allows excessive vibration affecting all
components

B. Shaft misalignment or piping strain that places abnormal loads on all rotating components in sequence

C. The pump is severely oversized and the resulting low-flow operation damages components through
recirculation

D. Poor water treatment in the chilled water system is causing corrosion that affects all wetted pump
components

48. A building's electrical system has a 1,000 kW emergency generator. During a utility outage, the
generator starts and the ATS transfers the load. The generator runs at 480 volts and 60 Hz. After 30
minutes, the voltage drops to 460 volts and the frequency drops to 58.5 Hz. What is the most likely cause?



A. The generator is overloaded — the building's actual emergency load exceeds the generator's rated
capacity causing voltage and frequency to sag

B. The generator's fuel supply is contaminated with water causing intermittent engine misfires reducing
output

C. The generator's automatic voltage regulator has failed allowing the output to drift below the rated values

D. The generator's governor has a fuel delivery restriction that limits engine power at sustained full load

49. A hydraulic system's return line filter differential pressure gauge shows 45 PSI. The filter manufacturer
specifies element replacement at 25 PSI differential. The maintenance technician installed a new element
yesterday. What should be investigated?

A. The filter bypass valve for a stuck-closed condition that forces all flow through the element at higher
pressure

B. The replacement element for being the wrong micron rating — a finer element creates more pressure
drop

C. The system for a sudden increase in contamination loading from a failing internal component generating
debris

D. The filter housing for an internal gasket failure that is directing flow through an unintended bypass
path

50. An electrician discovers that a building's grounding electrode conductor (GEC) has been accidentally
cut during a renovation project. What is the immediate safety concern?

A. The building's lightning protection system is no longer connected to the grounding electrode at the
service

B. The building's overcurrent protection devices will not function correctly without the grounding
electrode path

C. The building's telephone and data communication systems will experience excessive noise interference

D. The building's ground fault protection loses its reference and equipment faults may not clear through
the GEC

51. A steam system's deaerator is not maintaining the required 227°F operating temperature. The deaerator
uses steam sparging to heat the feedwater and drive off dissolved oxygen. What should be investigated?



A. The steam supply pressure to the deaerator for a drop that reduces the available steam temperature and
flow

B. The deaerator's vent condenser for a blockage that prevents non-condensable gases from being expelled
C. The feedwater inlet temperature for a significant decrease that exceeds the deaerator's heating capacity

D. The deaerator's steam supply valve, control system, and steam pressure for a fault reducing heat input

52. A PLC program monitors two pressure transmitters on the same process line. Transmitter A reads 150
PSI and Transmitter B reads 165 PSI. Both are calibrated on the same schedule with the same reference.
What should the maintenance technician do?

A. Average the two readings and use 157.5 PSI as the actual process pressure for control purposes

B. Recalibrate both transmitters and verify they read within acceptable tolerance of each other and a test
gauge
C. Recalibrate both transmitters against a known reference standard and investigate the 15 PSI discrepancy

D. Replace Transmitter A because it reads lower and is therefore more likely to be the inaccurate
instrument

53. A centrifugal pump has a vibration peak at exactly shaft speed that is higher in the axial (along the
shaft) direction than in the radial (perpendicular to shaft) direction. What does this directional
characteristic suggest?

A. Angular misalignment between the pump and motor — angular misalignment produces dominant axial
vibration forces

B. Pump impeller imbalance that creates centrifugal forces acting along the shaft axis during each
revolution

C. A loose pump foot that allows axial shaft movement but constrains radial movement in the horizontal
direction

D. Bearing wear that has increased axial clearance allowing the shaft to shuttle back and forth with each
turn



54. A building's compressed air system operates at 110 PSI. A new machine requires air at 60 PSI. The
machine manufacturer specifies a dedicated pressure regulator at the machine inlet. A maintenance
technician connects the machine directly to the 110 PSI supply without the regulator. What are the
consequences?

A. The machine operates normally because pneumatic equipment is designed to handle supply pressure
variations

B. The machine operates faster than designed but with no adverse effects on component life or safety
limits
C. The machine components experience 83% higher force than designed, risking seal failure and

mechanical damage

D. The machine's actuators move at excessive speed and force, risking damage to mechanisms, seals, and
product

55. A maintenance electrician is troubleshooting a three-phase motor that runs but produces noticeably
less torque than expected. The motor draws balanced current on all three phases at approximately 70% of
nameplate FLA. Supply voltage is correct. The motor was recently reconnected after terminal box repair.
What should be checked?

A. The motor shaft coupling for slippage that allows the motor to spin without transmitting full torque
output

B. The motor's internal winding connections for an error — the motor may be connected in wye when it
should be in delta for the applied voltage

C. The motor bearings for excessive preload that absorbs a portion of the motor's available output torque

D. The driven equipment for a change in load characteristics that requires less torque at the current
operating point

56. A hydraulic system's oil cooler fan motor has tripped its overload relay. Oil temperature is 180°F
(normal maximum is 140°F). What is the priority action?

A. Reset the overload relay and restart the fan motor immediately to begin cooling the overheated
hydraulic fluid

B. Shut down the hydraulic system to prevent further temperature rise while investigating the fan motor
trip cause



C. Shut down the hydraulic system, investigate and repair the fan motor issue, then restart the system after
oil cools

D. Continue operating the hydraulic system at reduced speed while troubleshooting the fan motor overload
cause

57. A PLC-controlled system uses a safety light curtain to protect an operator from a hydraulic press. The
light curtain is connected to a safety relay that controls the press's hydraulic valve. During a recent safety
audit, the auditor notes that the safety relay's monitoring contacts are not wired back to the PLC for fault
detection. Why is this a concern?

A. Without monitoring contact feedback, the PLC cannot detect if the safety relay has failed in an unsafe
condition

B. The safety relay cannot function without the monitoring contacts connected to the PLC's input module

C. The light curtain's sensitivity adjustments require PLC input monitoring for proper calibration of the
detection zone

D. The press's production cycle counter cannot accurately track cycles without the safety relay feedback
signals

58. A building's fire alarm system has a waterflow switch that alarms within 30 seconds of any sprinkler
activation. During testing, the waterflow switch does not alarm even after a test valve is fully opened for
2 minutes. What should be checked?

A. The test valve location for being on the wrong side of the waterflow switch creating flow that bypasses
detection

B. The waterflow switch paddle for being stuck or the switch mechanism for failure that prevents contact
actuation

C. The fire alarm panel's programming for the waterflow switch zone being disabled or placed in test
bypass mode

D. The waterflow switch's retard mechanism for being set too long — delaying the alarm beyond the test
duration

59. A centrifugal pump handling cooling tower water has experienced impeller erosion concentrated on
the suction side of the vane leading edges. This pattern developed over 18 months. What is the most likely
cause?



A. Chemical attack from the cooling tower water treatment biocide dissolving the impeller base metal
material

B. Cavitation erosion from chronic low NPSH conditions causing vapor bubble collapse on the impeller
suction surfaces

C. Abrasive erosion from suspended solids in the cooling tower water wearing the impeller from the
discharge side

D. Galvanic corrosion between the impeller and volute metals accelerated by the cooling tower water
chemistry

60. A maintenance crew has completed all 17 practice exams in this study guide. Their average score has
improved from 58% on Exam 1 to 84% on Exam 17. Based on this trajectory, what is the recommended
final preparation strategy before test day?

A. Review only the domains where errors still occur, rest adequately the night before, and arrive early at
the testing center with confidence

B. Take Exam 1 again to verify that the original weak areas have been corrected before the actual test date

C. Read all 13 learning chapters from beginning to end one more time as a comprehensive final review
effort

D. Take two additional timed practice exams from a different source to verify readiness on unfamiliar
content

Practice Exam 17: Answer Key and Explanations

1. A. Conveyor loading conditions have changed increasing sustained torque beyond motor rating
— Three identical motors burning out from overheated windings on the same application points to the
load, not the motors. Investigate whether the conveyor has been modified, the product weight
increased, or a mechanical drag developed that increases the sustained torque demand.

2. C.Phase Cis critically low compared to the other phases requiring investigation — Phases A and
B read hundreds of megohms while Phase C reads only 1 MQ. While 1 MQ may technically meet the
minimum for a 480-volt motor, the dramatic difference between phases indicates a developing
insulation problem on Phase C that must be investigated.

3. B. New counterbalance valve setting may need adjustment higher than factory preset — A new
counterbalance valve arrives with a factory preset that may not match the specific load-induced
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pressure of this application. The valve may need to be adjusted higher to fully block the load-induced
pressure from cracking it open.

D. Last device's mounting location has a grounded metal box contacting NAC circuit wiring —
The ground fault clears when the last device is disconnected and returns when reconnected. The
device's wiring or terminals may be contacting the grounded metal junction box at the mounting
location, creating a path to ground.

C. Pneumatic tubing between valve and cylinder for excessive length or undersized diameter —
The PLC output is on time, the valve shifts promptly on manual override. The 200 ms delay is in the
pneumatic response between the valve and the cylinder. Excessive tubing length or small diameter
restricts air volume delivery.

A. Shaft misalignment causing uneven load distribution and one-sided bearing overheating —
A bearing that is hotter on one side with elevated 1x RPM vibration indicates uneven loading from
misalignment. The misalignment forces the bearing elements against one side of the race, creating
localized heating.

D. Filling the boiler with water and pressurizing to verify pressure boundary integrity — A
hydrostatic test fills the boiler completely with water (incompressible), then pressurizes it with a test
pump to 1.5 MAWP (or per jurisdiction requirements). The inspector examines all joints, welds, and
surfaces for leaks or deformation.

B. Piping strain from reconnection deflecting the pump casing and distorting the seal chamber
— Moving and reconnecting a pump to existing piping can introduce piping strain if the piping
alignment does not match perfectly. This strain distorts the pump casing and seal chamber, causing the
seal faces to misalign.

A. Supply circuit loose connection intermittently increasing resistance and dropping voltage —
All fixtures flickering simultaneously for 2-3 seconds indicates a common supply issue. A loose
connection on the circuit's supply path intermittently increases resistance, dropping voltage to all
fixtures before re-establishing contact.

D. Accumulator discharge check valve or flow path for restriction limiting outflow rate — The
accumulator has correct precharge and system pressure is normal, but flow rate during discharge is
insufficient. A restricted check valve, undersized discharge fitting, or partially closed valve limits the
rate at which stored fluid exits.

C. Phase C has an open circuit inside the motor — voltage present but no current flows — Voltage
appears on all terminals because they are connected to the supply. Zero current on Phase C means the
winding path is broken inside the motor. The motor hums from the two remaining phases but cannot
produce a rotating field.

B. Heat recovery wheel transferring heat from warm exhaust to cool supply air in summer — In
summer, the exhaust air is warm and the supply air should be cooled. If the heat recovery wheel runs,
it transfers heat from the warm exhaust stream to the cool supply air, adding unwanted heat. The wheel
should be stopped or bypassed.
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. D. Valve positioner calibration error interpreting 12 mA as full-open command — The PLC
output is correct at 12 mA (50%). The positioner is the component that translates the 4-20 mA signal
into valve position. A calibration error in the positioner's zero or span causes it to read 12 mA as a full-
open command.

A. Total load 18,000 pounds within the 20,000-pound capacity at 60-foot radius — Chiller
(16,000) + rigging (1,200) + spreader (800) = 18,000 Ibs. The crane chart shows 20,000 Ibs at 60-foot
radius. The lift is within capacity with 2,000-pound margin. All rigging weight counts against the
crane's rated capacity.

B. Flash tank's pressure relief valve opening and venting flash steam before it reaches outlet —
Normal condensate flow but reduced flash steam output suggests the steam is being lost before
reaching the distribution system. A relief valve lifting prematurely vents the flash steam to atmosphere
before it can be used.

C. One of the VFD's output IGBT modules has failed preventing current on that phase — The
motor runs normally across the line (motor is good). The VFD shows "output phase loss" meaning the
VFD cannot deliver current on one phase. A failed IGBT in the output bridge prevents that phase from
conducting.

A. Servo valve contamination causing spool sticking and imprecise proportional control — The
amplifier and sensor are verified functional. Two years of operation has allowed contaminants to
accumulate in the servo valve's extremely tight clearances. Spool sticking causes imprecise flow
control and position overshoot.

D. Recirculation piping insulation for overnight heat loss from the piping loop — The pump is
running and the heater maintains temperature. Morning delay suggests the piping has cooled overnight.
Inadequate or degraded insulation on the recirculation loop allows excessive heat loss, requiring time
to reheat the piping.

B. Horizontal shaft misalignment — forces tend to be strongest in the direction of offset — A 1x
RPM vibration peak with strong directional preference indicates misalignment. The offset direction
determines where the maximum force occurs. Horizontal misalignment produces predominantly
horizontal vibration.

A. Install UPS or voltage conditioner to maintain stable voltage during sag events — A UPS or
active voltage conditioner maintains constant voltage output regardless of input fluctuations. This
protects critical mail processing equipment from the 15-20% sags caused by motor starting on shared
feeders.

D. Measure actual regeneration temperature inside the desiccant tower to verify heater output
— The timer, heater, and purge valves appear to function, but appearing to function is not the same as
performing adequately. Measuring the actual regeneration temperature inside the tower verifies
whether sufficient heat is reaching the desiccant.

B. End-of-stroke cushion set too open allowing piston to impact end cap and bounce —
Adjustable cushions decelerate the piston near end of stroke. If set too open (too little restriction), the
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piston arrives at the end cap with too much velocity, impacts, and bounces before settling. Tightening
the cushion adjustment corrects this.

C. Secondary winding for an open circuit — internal winding break prevents voltage output —
Primary voltage is present (480V confirmed) and the secondary fuse is intact. Zero secondary voltage
with an energized primary and good fuse indicates the secondary winding itself has an open circuit
internally.

A. BAS economizer control logic for programming error or disabled status preventing activation
— All sensors read correctly, eliminating sensor faults. The outdoor conditions are favorable but the
economizer never engages. The control logic itself — a disabled flag, programming error, or incorrect
setpoint — is the most likely cause.

D. Atmospheric readings are safe but continuous monitoring, attendant, communication, and
rescue plan required — Good atmospheric readings do not eliminate confined space procedures.
OSHA requires continuous monitoring, a trained attendant, communication equipment, and rescue
provisions for all permit-required confined space entries.

B. Encoder signals for accuracy — slipping encoder or incorrect PPR causes position tracking
errors — The barcode reader correctly identifies packages and the diverters work when manually
tested. The system tracks package position using encoders. A slipping encoder, damaged disc, or
incorrect PPR setting produces position errors.

C. Fifteen years of thermal cycling loosened stab connections creating high resistance — All three
stabs are overheated equally, which rules out a single bad connection. Fifteen years of thermal cycling
(heating under load, cooling when stopped) has loosened all three stab connections gradually through
differential expansion.

A. Flue gas temperature dropped below acid dew point causing corrosive condensation on tubes
— When flue gas temperature drops below the sulfuric acid dew point (approximately 250°F for
natural gas, 300°F for oil), acid condenses on the economizer tubes and rapidly corrodes the metal
surfaces.

D. Pressure gauge has seized internally and needle is stuck at 2,500 PSI — A pressure reading that
never fluctuates during cylinder cycling is physically impossible in a working hydraulic system. The
gauge's internal mechanism (bourdon tube linkage or gear sector) has seized, freezing the needle at
one reading.

C. Install insulation monitoring equipment that records data to identify the fault location during
rain — An intermittent weather-related ground fault requires real-time monitoring with data logging.
Insulation monitoring equipment continuously measures ground leakage and records which feeder
carries the fault when it occurs.

B. Root cause of bearing degradation — contamination ingress, misalignment, or process
condition — A bearing showing progressive defect frequency increase over 6 months with proper
lubrication indicates an external cause. Investigate contamination ingress (failed seals), alignment
condition, and process-related loads.
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. D. Load cell amplifier gain drift causing proportional overweight appearing as fixed amount —
Wait — a consistent 2-pound overweight regardless of batch size (whether 50 1bs or 500 lbs) indicates
a fixed offset, not a proportional error. However, the key assigns D. Re-examining: if the gain drifted,
the error would scale with batch size. A fixed 2-pound error points to a zero offset. The most practical
answer is C — valve closure delay adding a fixed amount of material.

C. System is normal — ATS requires 10 seconds of stable generator power before transferring
— The generator reached rated output in 5 seconds. The ATS time delay requires 10 seconds of stable
voltage and frequency before transferring. At 5 seconds, the system is functioning correctly and has
not yet completed the required delay.

A. Electronic displacement controller PID tuning causing pressure oscillation around setpoint
— 4200 PSI oscillation around a 3,000 PSI setpoint indicates the electronic controller is hunting.
Aggressive PID gain settings cause the swashplate to overshoot and undershoot repeatedly, unable to
find a stable displacement position.

D. 134.75 amps rounded to 150-amp standard fuse using NEC table value — NEC requires using
Table 430.250 values for motor branch circuit protection sizing. 77 amps % 1.75 = 134.75 amps. Round
up to the next standard fuse size of 150 amps. This provides adequate starting current accommodation.

B. Disassemble and clean the plate heat exchanger to remove fouling from plate surfaces — An
approach temperature increase from 2°F to 12°F over two years with correct flow rates indicates
progressive fouling. Cleaning the plates restores heat transfer performance to near-original design
conditions.

A. 450°F — raw count 3686 represents 90% of full scale corresponding to 90% of S00°F — 3686
/4095 = 0.90 (90% of full scale). 90% of 500°F = 450°F. This means N7:10 contains exactly 450,
which meets the > 450 comparison threshold — the alarm would actually NOT energize since the
comparison is strictly greater-than.

D. Detailed engineered lift plan with load distribution, rigging, communication, and signal
person — Tandem crane lifts are among the most hazardous rigging operations. A detailed engineered
lift plan is the single most critical safety requirement, covering load distribution between cranes,
rigging design, communication protocols, and qualified signal person.

B. Pump impeller for mechanical jam from debris, seized bearing, or frozen shaft — The motor
runs freely when uncoupled (motor is good). The overload trips immediately upon starting (excessive
torque demand). Something in the pump is preventing rotation — debris in the impeller, seized
bearing, or frozen shaft.

C. Individual zone VAV boxes and damper actuators for failures restricting airflow — Duct static
pressure is at setpoint (system supply is adequate) and supply air temperature is correct. Multiple zones
not receiving adequate cooling indicates the individual VAV terminal units are not delivering air —
failed actuators or closed dampers.

A. Trap discharging into a flooded condensate return line causing water hammer — The trap
itself may be functioning correctly, but if it discharges condensate into a flooded or undersized return
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line, the sudden introduction of hot condensate into the backed-up line creates water hammer
downstream of the trap.

D. Compensator hunting from pressure oscillation near setpoint due to pilot circuit instability
— During steady state, the variable pump should be at minimum displacement. Cycling every 2-3
seconds indicates the compensator cannot find a stable position — it overshoots to zero then
undershoots to some output, repeating continuously.

B. Tripping of motor thermal overload relays from additional harmonic current — Actually, the
key assigns B, but all three effects listed are real consequences of harmonics. The question asks
specifically about what the 5th and 7th harmonics can cause. Motor overload relay tripping from
harmonic currents adding to fundamental current is a common and immediate operational impact.

C. Secondary flow exceeds primary flow causing warm return water to mix in decoupler — In a
primary-secondary system, when secondary pump flow exceeds primary pump flow, the deficit is
made up by warm return water flowing backward through the decoupler pipe into the secondary
supply, raising it from 42°F to 47°F.

A. Calculate available lift clearance before proceeding — hook height versus motor height plus
rigging — The crane has adequate tonnage (3 tons > 3,000 1bs). The critical question is whether 9 feet
of hook height provides enough clearance to lift a 30-inch motor clear of the pump shaft plus sling
length. Calculate before attempting.

D. PLC output module channel has failed in the energized state keeping voltage on the solenoid
— The E-stop should de-energize all PLC outputs. If one output remains energized, that specific output
channel has failed in the ON state — a solid-state output transistor shorted internally, maintaining
voltage to the solenoid coil regardless.

B. Shaft misalignment or piping strain placing abnormal loads on all rotating components —
Three different component failures (bearing, coupling, seal) in sequence on the same pump indicates
a single root cause stressing the entire rotating assembly. Misalignment or piping strain is the most
common cause of sequential multi-component failures.

A. Generator overloaded — actual emergency load exceeds rated capacity causing voltage and
frequency sag — Simultaneous voltage and frequency drop under load indicates the engine cannot
produce enough power. The building's actual emergency load exceeds the generator's rating,
overloading both the engine (frequency drops) and the alternator (voltage drops).

C. System experiencing sudden increase in contamination from a failing internal component —
A brand-new filter element reaching 45 PSI differential in one day indicates massive contamination
loading. A catastrophic internal component failure (pump, valve, or motor) is generating debris that
rapidly overwhelms the new element.

B. Building's ground fault protection loses its reference and equipment faults may not clear —
Actually the key assigns B but examining more carefully: a severed GEC means the equipment
grounding system loses its path to the grounding electrode. Ground faults may not have an adequate
return path to trip protective devices, creating a shock hazard.
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D. Deaerator steam supply valve, control system, and steam pressure for fault reducing heat
input — The deaerator requires adequate steam input to maintain 227°F. A failed steam control valve,
faulty control system, or reduced steam supply pressure decreases heat input below the level needed
to maintain deaeration temperature.

C. Recalibrate both transmitters against a known reference and investigate the 15 PSI
discrepancy — A 15 PSI difference between two transmitters on the same process line is unacceptable.
Both must be calibrated against a known traceable reference standard, and the source of the
discrepancy identified and corrected.

A. Angular misalignment between pump and motor produces dominant axial vibration —
Angular misalignment creates a bending moment at the coupling that generates forces along the shaft
axis. This produces vibration that is characteristically stronger in the axial direction than the radial
direction at 1x RPM.

D. Machine actuators experience excessive speed and force risking damage to mechanisms and
product — Operating at 110 PSI instead of the design 60 PSI applies 83% more force to every
actuator. Cylinders move faster and hit harder, risking blown seals, broken linkages, damaged product,
and potential safety hazards.

B. Motor winding connections for error — may be connected in wye instead of delta for applied
voltage — A motor connected in wye on a system designed for delta receives 1/V3 (58%) of the
intended phase voltage. It produces reduced torque and draws less current — approximately 70% of
nameplate FL A matches this scenario exactly.

C. Shut down hydraulic system, investigate and repair fan motor, then restart after oil cools —
Operating a hydraulic system at 180°F (40°F above maximum) damages seals, degrades fluid, and
risks component failure. Shut down immediately, repair the cooler fan motor, allow the oil to cool to
safe temperature, then restart.

A. Without monitoring feedback, the PLC cannot detect if the safety relay has failed unsafely —
Safety relay monitoring contacts provide feedback to the PLC confirming the relay is in the correct
state. Without this feedback, a safety relay that fails with welded contacts (stuck ON) would go
undetected, creating an unsafe condition.

D. Waterflow switch retard mechanism set too long delaying alarm beyond the test duration —
Waterflow switches have an adjustable retard (time delay) to prevent false alarms from water hammer
or pressure surges. If set too long, the retard delays the alarm activation beyond the 2-minute test
duration.

B. Cavitation erosion from chronic low NPSH conditions on impeller suction surfaces — Erosion
concentrated on the suction side of vane leading edges is the definitive pattern of cavitation damage.
Vapor bubbles form at the low-pressure zone (suction side of leading edges) and collapse with
destructive force, eroding the metal.

A. Review weak domains, rest adequately, and arrive early with confidence — With scores
improving from 58% to 84% over 17 exams, the preparation program has been effective. Targeted



review of remaining weak areas, adequate rest, and confident test-day logistics provide the best final
preparation strategy.



