
PRACTICE EXAM 8: NIULPE POWER ENGINEER (1ST 
CLASS) SIMULATION (100 QUESTIONS)

This practice exam contains 100 multiple-choice questions modeled on the NIULPE Power Engineer (1st Class)  
Certificate of Competency Examination. A time limit of 3 hours is recommended, mirroring typical NIULPE exam 
conditions. A passing score of 70% (70 of 100 questions correct) is required, consistent with NIULPE's official 
passing standard. Select the single best answer for each question.

1. What term describes steam that has been heated exactly to its boiling point at a given pressure, with 
no liquid or superheat present?

A. Saturated (dry saturated) steam

B. Wet steam

C. Superheated steam

D. Subcooled liquid

2. What does "degree of superheat" specifically measure for a sample of superheated steam?

A. The total pressure drop the steam has experienced since leaving the boiler

B. The percentage of the steam mixture that remains in liquid form

C. The exact heat content difference between hf and hg at that pressure

D. The temperature difference between the steam's actual temperature and the saturation temperature at 
that pressure

3. A simplified Carnot cycle operates between a heat source at 900 K and a heat sink at 320 K. What is  
its theoretical maximum efficiency?

A. 35.6%

B. 64.4%

C. 580%



D. 2.81%

4.  Why does a moisture separator reheater (MSR) appear between turbine stages in some large steam 
plant designs?

A. It replaces the condenser entirely in that specific plant design

B. It converts steam directly into compressed air for plant instrument use

C. It removes moisture and reheats steam between expansion stages, protecting downstream blades and 
improving efficiency

D. It eliminates the need for any feedwater heating elsewhere in the cycle

5. What happens to a substance's properties exactly at its thermodynamic critical point?

A. The distinction between liquid and vapor phases disappears entirely

B. The substance becomes perfectly incompressible at that exact point

C. The substance's temperature drops to absolute zero at that point

D. The substance converts entirely into a solid at that point

6. A condenser is designed with a small amount of subcooling below saturation temperature. What is the  
primary purpose of this deliberate subcooling?

A. Increasing the overall Rankine cycle efficiency beyond the saturated case

B. Reducing the total condenser cooling water flow rate required

C. Preventing condensate pump cavitation by ensuring adequate margin below the fluid's vapor pressure

D. Eliminating the need for any air removal equipment at the condenser

7.  Steam tables list specific volume (vg) increasing as pressure decreases along the saturation curve. 
What does this trend explain about low-pressure steam piping?

A. Low-pressure steam piping can always be sized identically to high-pressure piping

B. Low-pressure steam requires proportionally larger pipe diameter to carry the same mass flow rate



C. Low-pressure steam always flows at a lower velocity than high-pressure steam automatically

D. Specific volume has no practical bearing on piping system design decisions

8. Why is the First Law of Thermodynamics sometimes described as "you can't win" when applied to a 
repeating power cycle?

A. Net work output always exactly equals fuel cost regardless of efficiency

B. A cycle can theoretically produce more work than heat input allows

C. The First Law only applies to cycles operating below atmospheric pressure

D. Net work output can never exceed the net heat energy supplied to the cycle

9. A gas turbine compressor has a pressure ratio of 14:1. What does this ratio directly describe?

A. The ratio of compressor discharge pressure to compressor inlet pressure

B. The ratio of turbine inlet temperature to compressor inlet temperature

C. The ratio of fuel flow rate to total air flow rate

D. The ratio of net electrical output to gross turbine work

10.  Why does  a  Rankine  cycle's  actual  net  work  output  always  fall  short  of  what  a  Carnot  cycle  
operating between the same two temperature limits would theoretically achieve?

A. The Rankine cycle always operates at a higher heat rejection temperature

B. Carnot cycle efficiency calculations do not actually apply to steam cycles

C. The Rankine cycle's boiler always adds less heat than a Carnot cycle would

D. Real Rankine cycle processes include irreversibilities the idealized Carnot cycle does not experience

11. Steam at 600 psia has hg = 1,204.7 Btu/lb at saturation. A superheated sample at the same pressure  
has  an  enthalpy  of  1,289.5  Btu/lb.  Roughly  how  much  superheat  energy  has  been  added  above 
saturation?

A. 1,204.7 Btu/lb



B. 1,289.5 Btu/lb

C. 84.8 Btu/lb

D. 2,494.2 Btu/lb

12.  A closed feedwater heater uses extracted turbine steam to heat feedwater without the two streams 
physically mixing. What distinguishes it from an open (direct-contact) feedwater heater?

A. A closed heater always operates at a lower pressure than an open heater

B. In a closed heater, extraction steam and feedwater remain in separate paths, exchanging heat across a 
tube wall

C. A closed heater eliminates the need for any feedwater pump downstream

D. A closed heater always heats feedwater to a higher final temperature

13.  A  refrigeration  cycle's  evaporator  absorbs  40,000  Btu/hr  while  rejecting  52,000  Btu/hr  at  the 
condenser. What is the approximate compressor work input?

A. 92,000 Btu/hr

B. 12,000 Btu/hr

C. 40,000 Btu/hr

D. 1.3 Btu/hr

14.  Why is  entropy  sometimes  informally  described  as  a  measure  of  a  system's  "disorder"  or  the 
unavailability of energy to do useful work?

A. Entropy directly measures a system's exact physical temperature at any instant

B. Entropy has no meaningful physical interpretation beyond pure mathematics

C. Lower entropy always corresponds to a system containing less total energy

D. Higher entropy states correspond to energy that is less organized and less capable of producing useful 
work

15.  What information does a T-s (temperature-entropy) diagram convey about a process that a simple 
pressure-volume diagram does not directly show?



A. Whether and how much entropy is generated, directly indicating irreversibility in the process

B. The exact chemical composition of the working fluid at any given point

C. The physical size of the equipment required to carry out that process

D. The total dollar cost of operating that specific process continuously

16. Why does a plant operator monitor turbine exhaust steam quality even though the turbine itself has  
already completed its work-producing expansion?

A. Exhaust steam quality has no further relevance once expansion is complete

B. Exhaust steam quality only matters for the condenser's structural design

C. Excessive moisture in exhaust steam indicates erosion risk to last-stage blades and signals cycle 
condition

D. Monitoring exhaust quality is purely a historical practice with no current value

17.  A boiler operates at  850 psia with 900°F superheated steam. Using a saturation temperature of  
approximately 525°F at that pressure, what is the approximate degree of superheat?

A. 375°F

B. 900°F

C. 525°F

D. 1,425°F

18. An inclined plane 12 feet long rises 3 feet in height. What is its theoretical mechanical advantage,  
ignoring friction?

A. 0.25

B. 9.0

C. 4.0

D. 15.0



19. What does a differential pulley (chain hoist) use to achieve a very high mechanical advantage from a  
compact mechanism?

A. A single fixed pulley redirecting force without any mechanical advantage at all

B. Two fixed pulleys of slightly different diameter mounted on the same shaft, combined with a 
movable pulley

C. An electric motor providing all of the mechanical advantage directly

D. A hydraulic cylinder replacing the chain and pulley wheels entirely

20. A bolt is tightened using a torque wrench to a specified value. What physical quantity is the torque 
wrench actually controlling directly?

A. The bolt's exact final temperature after tightening is complete

B. The bolt's total elongation measured directly in real time

C. The exact clamping force applied, measured directly and precisely

D. The rotational force (torque) applied to turn the bolt, used as a proxy for clamping force

21. A keyway machined into a shaft to secure a coupling primarily transmits torque through which type  
of stress in the key itself?

A. Shear stress

B. Tensile stress

C. Compressive stress exclusively

D. Torsional stress exclusively

22.  A steel pipe section is rigidly restrained at both ends and then heated significantly during startup. 
What type of stress develops in the restrained pipe as a direct result?

A. Tensile stress, as the pipe attempts to contract but is prevented

B. No measurable stress develops in a rigidly restrained pipe section

C. Compressive stress, as the pipe attempts to expand but is prevented from doing so

D. Only shear stress develops, with no compressive component present



23. A U-tube manometer measures a pressure difference by comparing fluid column heights in its two 
legs. What physical principle underlies this measurement method?

A. Bernoulli's equation: fluid velocity difference between the two legs is measured

B. Hydrostatic pressure balance: the height difference directly corresponds to the pressure difference 
between the two connected points

C. The continuity equation: mass flow rate differs between the two legs

D. Archimedes' Principle: the manometer fluid displaces an equal volume of air

24. Why does a siphon continue to draw fluid over an elevated point without any pump, as long as the 
discharge end remains below the source level?

A. The siphon tube itself actively generates the pressure difference through its material

B. Atmospheric pressure pushes fluid up into the siphon while gravity pulls it down and out the 
discharge side

C. Siphons only function correctly when operating in a complete vacuum environment

D. Siphon action violates the normal principles of fluid statics and dynamics

25. A centrifugal pump is installed with insufficient net positive suction head (NPSH) available relative 
to what the pump requires. What operational problem is most likely to result?

A. Excessive discharge pressure exceeding the pump's rated design capability

B. Increased pump efficiency beyond its normal rated performance curve

C. No operational problem results as long as flow rate remains adequate

D. Cavitation, as localized vapor bubbles form and then collapse violently within the pump

26.  What causes the potentially damaging pressure spike known as water hammer when a valve in a 
liquid-filled pipeline is closed very rapidly?

A. Water hammer only occurs in pipelines carrying compressed air, never liquid



B. Rapid valve closure always reduces system pressure rather than increasing it

C. Water hammer results from a chemical reaction between water and pipe material

D. The moving fluid's momentum is suddenly arrested, converting kinetic energy into a sharp pressure 
surge

27. An orifice flow meter measures flow rate based on what physical relationship as fluid passes through 
a fixed restriction?

A. The exact temperature rise of the fluid as it passes through the orifice

B. The electrical resistance change of the orifice plate itself under flow

C. The pressure drop across the orifice, which relates predictably to the flow rate through it

D. The orifice plate's physical weight change as flow rate varies

28. Why does a specific gravity hydrometer float higher in a denser liquid, such as concentrated boiler 
water blowdown, than in plain water?

A. A denser liquid gives more buoyant force per volume, needing less volume to float the weight

B. Hydrometers actually float lower, not higher, in any denser liquid

C. Hydrometer readings have no actual relationship to liquid density at all

D. Denser liquids always have a lower temperature than plain water

29. A lever with a 6-foot effort arm and a 1.5-foot load arm is used to move a 400 lb load. What effort  
force is theoretically required, ignoring friction?

A. 100 lb

B. 1,600 lb

C. 400 lb

D. 2,400 lb

30. What does the venturi effect describe as fluid flows through a section of pipe that narrows and then  
widens again?



A. Pressure increases continuously throughout the entire narrowed and widened section

B. Fluid density permanently changes as a direct result of passing through the venturi

C. Flow rate through the pipe decreases permanently after passing through the venturi

D. Velocity increases and pressure drops in the narrowed throat, then both return toward original values 
downstream

31. A tank contains a liquid with specific gravity 1.15 to a depth of 18 feet. Using 0.433 psi per foot for  
water, what is the pressure at the tank bottom?

A. 7.79 psig

B. 8.96 psig

C. 18.0 psig

D. 1.15 psig

32. Why does a check valve installed in a discharge line help protect a centrifugal pump from damage 
during an unplanned pump trip?

A. Check valves actually increase the flow rate through the system after a trip

B. Check valves are only used to control flow direction, never to protect equipment

C. It prevents reverse flow from driving the pump backward, which could cause damaging reverse 
rotation

D. Check valves eliminate the need for any other pump protection device

33. A pump curve shows head decreasing as flow rate increases along its normal operating range. What 
does the intersection of this curve with a system's own head-versus-flow curve represent?

A. The pump's absolute maximum rated flow rate under any condition

B. The exact point where cavitation will always begin to occur

C. The pump's actual operating point for that specific system, where pump head equals system head

D. The pump's total lifetime energy consumption for that system



34. Why might two centrifugal pumps be installed in parallel rather than in series to serve a given piping 
system?

A. Parallel and series pump arrangements always produce identical performance results

B. Series operation always increases flow rate more effectively than parallel operation

C. Parallel pumps cannot be operated together under any circumstances safely

D. Parallel operation increases total flow rate capability, while series operation instead increases 
developed head

35. What does the term "static lift" specifically refer to within a pumping system's total dynamic head  
calculation?

A. The total friction loss accumulated along the entire piping run

B. The vertical elevation difference between the source liquid level and the discharge point, independent 
of any flow

C. The velocity head component associated with fluid movement through the pipe

D. The exact horsepower rating of the motor driving the pump

36.  A pump operating at 3,600 RPM is changed to a smaller impeller diameter while maintaining the 
same speed. Per the pump affinity laws for impeller trim, what happens to developed head at a fixed 
speed?

A. Head decreases in proportion to the square of the impeller diameter ratio

B. Head increases in proportion to the square of the impeller diameter ratio

C. Head remains completely unchanged regardless of impeller diameter at fixed speed

D. Head decreases linearly in direct proportion to the impeller diameter ratio

37. What distinguishes fatigue failure from a simple overstress failure in a metal component subjected to 
cyclic loading?

A. Fatigue failure always occurs on the very first application of any load

B. Fatigue failure only occurs in components operating above their yield strength



C. Fatigue failure occurs from repeated cyclic stress well below the material's static ultimate strength, 
over many cycles

D. Fatigue and overstress failure are simply two names for one identical mechanism

38.  What metallurgical change does temper embrittlement cause in certain low-alloy steels held for 
extended periods within a specific elevated temperature range?

A. A permanent increase in the steel's overall corrosion resistance

B. A complete loss of the steel's magnetic properties permanently

C. An increase in the steel's melting point above its original value

D. A reduction in toughness (increased brittleness) without necessarily any change in room-temperature 
strength

39.  Why does  the  heat-affected zone (HAZ) adjacent  to  a  weld often require  special  metallurgical 
consideration distinct from the weld metal itself?

A. The HAZ is always identical in composition and properties to the base metal

B. The HAZ experiences a different thermal history than the weld metal, potentially altering its 
microstructure and properties

C. The HAZ never requires any inspection since it is not actually welded material

D. The HAZ only exists in aluminum welding, never in steel welding

40.  What  is  the  primary  purpose  of  post-weld  heat  treatment  (PWHT)  applied  to  certain  welded 
components after fabrication?

A. Permanently increasing the weld's electrical conductivity for grounding purposes

B. Converting the weld metal into a completely different base material

C. Eliminating the need for any subsequent non-destructive examination of the weld

D. Relieving residual stress introduced during welding and improving the weld's overall metallurgical 
properties



41.  What  non-destructive  examination  method  uses  a  fluorescent  or  visible  dye  to  reveal  surface-
breaking defects such as cracks?

A. Liquid penetrant testing (PT)

B. Ultrasonic testing (UT)

C. Radiographic testing (RT)

D. Magnetic particle testing (MT)

42.  Why  is  ultrasonic  testing  (UT)  particularly  well  suited  to  detecting  internal  flaws  that  liquid 
penetrant testing cannot find?

A. UT only detects defects that are already visible to the naked eye

B. UT and liquid penetrant testing detect exactly the same range of defects

C. UT uses sound waves that travel through the material's thickness, revealing subsurface defects 
invisible at the surface

D. UT requires the component to be completely destroyed during the test

43. What accounts for magnetic particle testing (MT) being limited to ferromagnetic materials such as  
carbon steel, unlike liquid penetrant testing?

A. MT relies on magnetizing the part and observing how magnetic particles respond to disruptions in the 
resulting field

B. MT actually works equally well on any material regardless of magnetic properties

C. MT requires the part to be completely submerged in a magnetic fluid bath

D. MT and liquid penetrant testing use the exact same underlying physical principle

44.  Why  does  radiographic  testing  (RT)  require  significant  radiation  safety  precautions  that  other 
common NDE methods do not?

A. RT actually requires no special safety precautions whatsoever compared to other methods

B. RT uses X-rays or gamma rays that pass through the material, requiring the same radiation exposure 
controls as other radiography



C. RT uses only visible light, requiring no different precautions than a flashlight

D. RT is performed exclusively underwater, eliminating any radiation exposure concern

45.  Why can  silica  carried  over  into  steam become  a  particular  concern  for  high-pressure  turbine 
internals even at boiler water silica concentrations within normal limits?

A. Silica is chemically identical to calcium carbonate scale in every respect

B. Silica carryover only becomes a concern below 100 psig boiler pressure

C. Silica cannot volatilize into steam under any boiler operating condition

D. Silica solubility in steam increases sharply with pressure, allowing volatile carryover that then 
deposits in the turbine

46.  What  is  the  purpose  of  a  condensate  polishing  system installed  downstream of  a  plant's  main 
condenser?

A. Increasing condensate temperature before it returns to the deaerator

B. Converting condensate directly into demineralized makeup water from an external source

C. Removing trace dissolved and suspended impurities from condensate before it returns to the boiler as 
feedwater

D. Removing dissolved oxygen from condensate through mechanical deaeration alone

47.  What  distinguishes  hydrazine  from  carbohydrazide  as  two  different  types  of  volatile  oxygen 
scavenger used in boiler feedwater treatment?

A. Carbohydrazide decomposes into simpler compounds that also act as scavengers, while hydrazine 
reacts more directly

B. Hydrazine and carbohydrazide are simply two different trade names for one identical chemical

C. Carbohydrazide is a sulfite-based scavenger, unlike hydrazine's volatile chemistry

D. Hydrazine is now the preferred choice specifically due to fewer health concerns

48.  What is the specific function of drift eliminators installed within a cooling tower's air discharge 
path?



A. Removing dissolved minerals from the circulating cooling water directly

B. Capturing small water droplets entrained in the exiting air stream before they leave the tower

C. Cooling the circulating water more effectively than the fill media alone

D. Preventing biological growth within the cooling tower basin

49.  Why does a cooling tower's  fill  media significantly increase the tower's  heat  and mass transfer 
performance compared to open spray alone?

A. Fill media chemically treats the water as it passes through the tower

B. Fill media dramatically increases the surface area and contact time between falling water and rising 
air

C. Fill media eliminates the need for any fan-driven or natural air draft

D. Fill media primarily functions to filter suspended solids from the water

50. What is the standard laboratory method used to detect and quantify Legionella bacteria in a cooling 
tower water sample?

A. Culture-based testing, growing bacterial colonies from the sample under controlled laboratory 
conditions

B. Simple visual inspection of the water sample for any cloudiness present

C. Measuring the water sample's pH value alone with a standard meter

D. Testing the water sample's electrical conductivity with a probe

51.  What  does  coal  rank  generally  indicate  about  a  specific  coal  sample's  degree  of  geological  
maturation?

A. Coal rank has no actual relationship to a coal sample's heating value

B. Higher-rank coals always contain more moisture than lower-rank coals

C. Higher-rank coals such as anthracite have undergone greater maturation, generally yielding higher 
heating value and lower moisture

D. Coal rank only describes a coal's particle size after crushing, not its origin



52. What does a coal's ash fusion temperature specifically indicate for boiler design and operation?

A. The temperature at which the coal itself first ignites during combustion

B. The exact heating value of the coal's ash content alone

C. The temperature at which the coal's sulfur content is fully removed

D. The temperature at which ash begins to soften and potentially form damaging slag deposits on 
furnace surfaces

53. What is the primary purpose of sootblowing equipment installed on boiler heat transfer surfaces?

A. Removing accumulated ash and soot deposits from heat transfer surfaces using steam, air, or water 
jets

B. Adding a protective chemical coating to boiler tube surfaces periodically

C. Measuring the exact thickness of ash deposits on tube surfaces

D. Cooling boiler tubes during periods of reduced firing rate

54. What is the primary function of an economizer positioned in a boiler's flue gas path?

A. Removing particulate matter from flue gas before it reaches the stack

B. Reducing NOx formation by cooling the combustion flame directly

C. Converting flue gas heat directly into supplemental electrical power

D. Preheating feedwater using residual heat from flue gas before that gas exits through the stack

55. How does an air preheater's function differ from an economizer's function within the same overall 
flue gas heat recovery train?

A. An air preheater and an economizer perform exactly the same function

B. An air preheater removes particulate matter, while an economizer does not

C. An air preheater uses flue gas heat to warm incoming combustion air, while an economizer warms 
feedwater instead



D. An air preheater operates only during startup, unlike the economizer

56.  What is the fundamental difference between natural draft and mechanical (fan-assisted) draft in a 
boiler's combustion air and flue gas system?

A. Natural draft and mechanical draft both rely entirely on fan-generated airflow

B. Natural draft relies on the buoyancy of hot flue gas rising through a stack, while mechanical draft 
uses fans

C. Mechanical draft relies solely on stack height, exactly like natural draft

D. Natural draft is only used for liquid fuel boilers, never solid fuel

57. What distinguishes a forced draft fan from an induced draft fan in terms of where each is positioned 
within a boiler's air and gas path?

A. Both fan types are always positioned in the exact same location within the system

B. An induced draft fan pushes air in, while a forced draft fan pulls gas out

C. A forced draft fan pushes combustion air into the furnace, while an induced draft fan pulls flue gas 
out toward the stack

D. Forced draft and induced draft fans always operate at exactly the same pressure

58.  Why might a boiler use a balanced draft configuration, combining both forced draft and induced 
draft fans, rather than forced draft alone?

A. Balanced draft configurations are actually less efficient than forced draft alone in every case

B. Balanced draft maintains furnace pressure close to atmospheric, reducing both flue gas leakage 
outward and air infiltration inward

C. Balanced draft eliminates the need for any stack or chimney structure entirely

D. Forced draft alone is illegal to use on any boiler above 100,000 lb/hr capacity

59. What role do combustion air dampers play in a boiler's overall air-fuel ratio control system?



A. Dampers only control flue gas temperature, with no effect on air-fuel ratio

B. Dampers exclusively regulate fuel flow rate, not any combustion air flow

C. Dampers have no functional role in any modern automated combustion control system

D. They regulate the volume of combustion air admitted, working together with fuel valves to maintain 
the desired air-fuel ratio

60.  Why is stack gas opacity monitored continuously at many power plants as part of an emissions  
compliance program?

A. Opacity serves as a real-time proxy indicator for particulate emissions, allowing rapid detection of 
control equipment problems

B. Opacity monitoring has been fully replaced by continuous CO2 monitoring alone

C. Opacity has no actual relationship to particulate emissions from the stack

D. Opacity monitoring is performed only once per year during a scheduled test

61.  What is the general purpose of a continuous emissions monitoring system (CEMS) installed on a 
power plant's stack?

A. Providing a one-time measurement used only during initial plant commissioning

B. Measuring only the stack's physical structural integrity over time

C. Replacing the need for any periodic maintenance on emissions control equipment

D. Providing ongoing, real-time measurement of regulated pollutants to demonstrate continuous 
compliance with emissions limits

62. Why does particulate matter classified as PM2.5 raise greater health concern than larger particulate  
matter, from a regulatory perspective?

A. PM2.5 particles are small enough to penetrate deep into the lungs, posing a greater respiratory health 
risk

B. PM2.5 particles are actually larger than PM10 particles despite the naming convention

C. PM2.5 has no distinct regulatory classification separate from total particulate matter

D. PM2.5 only applies to particulate emissions from mobile sources, never stationary sources



63.  What combustion condition does a persistently high carbon monoxide reading alongside a normal 
oxygen reading most likely indicate?

A. A completely normal condition requiring no further operator attention at all

B. An oxygen analyzer malfunction that should be immediately disregarded

C. A localized mixing or mechanical problem preventing complete combustion despite seemingly 
adequate overall air supply

D. Perfectly optimized combustion efficiency at the current operating condition

64.  Why is a fuel's ignition temperature an important consideration when a boiler burner design must  
accommodate multiple fuel types?

A. Ignition temperature is identical for every combustible fuel regardless of composition

B. Different fuels ignite at different temperatures, requiring the ignition system to reliably achieve each 
fuel's specific threshold

C. Ignition temperature only matters for gaseous fuels, never for liquid or solid fuels

D. A lower ignition temperature always indicates a fuel with a higher heating value

65. What does a fuel's flash point specifically indicate, as distinguished from its ignition (autoignition) 
temperature?

A. The exact temperature at which the fuel spontaneously ignites without any external source

B. The temperature at which the fuel completely evaporates into vapor form

C. The lowest temperature at which the fuel gives off enough vapor to form an ignitable mixture near an 
external ignition source

D. The temperature at which the fuel's viscosity becomes too high to pump

66.  Why does a fuel oil storage tank's flash point classification directly affect the fire protection and 
storage requirements applicable to that tank?

A. Flash point classification only affects a fuel's price, not its storage requirements

B. All fuel oil grades share an identical flash point regardless of classification



C. Flash point has no actual bearing on any fire code requirement whatsoever

D. Lower flash point fuels present a greater fire risk at ambient conditions, triggering more stringent 
applicable requirements

67.  What does the term "stoichiometric air" specifically represent in a combustion calculation for a 
given fuel?

A. The exact theoretical air quantity required for complete combustion with zero excess air and zero 
unburned fuel

B. The maximum air quantity a burner can physically supply under any condition

C. The minimum air quantity required just to sustain a visible flame

D. The air quantity typically supplied in normal, real-world burner operation

68.  Why  does  a  boiler's  combustion  efficiency  curve  typically  show  a  distinct  peak  rather  than 
continuously improving as excess air is reduced further and further?

A. Combustion efficiency actually improves continuously as excess air approaches zero indefinitely

B. Below the optimum excess air level, incomplete combustion losses begin rising faster than dry flue 
gas losses continue falling

C. The peak reflects only measurement error, not any real underlying combustion behavior

D. Dry flue gas loss and incomplete combustion loss always change in exactly the same direction

69.  What  role  does  a  burner's  diffuser  (or  flame  stabilizer)  component  play  in  maintaining  stable 
combustion?

A. It filters particulate matter out of the incoming combustion air stream

B. It creates localized turbulence and mixing that helps anchor and stabilize the flame at the burner 
throat

C. It measures fuel flow rate for the combustion control system directly

D. It cools the burner nozzle to prevent thermal damage during firing



70. Why might a boiler operator monitor stack gas temperature as one general indicator of overall boiler  
heat transfer surface condition?

A. Stack gas temperature has no relationship to boiler heat transfer surface condition

B. Stack gas temperature only depends on outdoor ambient air temperature

C. Falling stack temperature always indicates a developing safety problem requiring shutdown

D. Rising stack temperature at a constant load can indicate fouling or scale reducing heat transfer 
effectiveness upstream

71. What is the primary purpose of a boiler's low-water fuel cutoff safety device?

A. Automatically shutting off fuel supply if drum water level drops below a safe minimum, preventing 
dry-firing damage

B. Automatically increasing fuel supply if drum water level drops too low

C. Measuring the exact chemical composition of boiler water continuously

D. Controlling the rate of continuous blowdown based on water level alone

72. Why are low-water fuel cutoff devices typically required to be tested on a routine, defined schedule 
rather than only during initial commissioning?

A. Routine testing is purely a historical practice with no genuine current safety value

B. These devices never actually degrade or fail once properly installed and commissioned

C. A device that fails silently in service provides no protection at the exact moment it is actually needed

D. Testing is only required if the boiler has previously experienced a low-water event

73. What three conditions must be matched before a generator can be safely synchronized and connected 
to an energized grid?

A. Voltage magnitude, frequency, and phase angle must all closely match between the generator and the 
grid

B. Only voltage magnitude needs to match; frequency and phase are not relevant

C. Only generator speed needs to match grid frequency; voltage is not relevant



D. Fuel flow rate, not any electrical parameter, is the primary matching requirement

74. What is the primary function of a protective relay installed on a generator or major electrical feeder?

A. Continuously regulating voltage output to a precise fixed setpoint

B. Detecting abnormal electrical conditions and automatically initiating a trip to isolate the affected 
equipment

C. Converting AC power to DC power for connected control systems

D. Measuring total energy consumption for utility billing purposes alone

75.  What is the general functional purpose of a step-down transformer positioned between a plant's 
generator output and its internal distribution system?

A. Converting AC power output into DC power for plant use

B. Increasing the generator's overall power output beyond its rated capacity

C. Reducing voltage from generation or transmission levels to the lower levels used by plant equipment 
and loads

D. Storing electrical energy for later release during a peak demand period

76. Why is proper electrical system grounding considered a fundamental safety requirement in a power 
plant's design?

A. Grounding exists solely to reduce a facility's overall electricity bill

B. Grounding has no actual relationship to personnel safety or equipment protection

C. Grounding is only required for equipment operating below 50 volts

D. It provides a low-resistance path for fault current, helping protective devices operate quickly and 
reducing shock hazard

77. Why might an across-the-line motor starting method be avoided for a very large motor, in favor of a 
reduced-voltage starting method instead?



A. Across-the-line starting draws a very high inrush current that can cause voltage sag and mechanical 
stress

B. Across-the-line starting is illegal for any motor above 5 horsepower

C. Across-the-line starting always damages the motor's winding insulation immediately

D. Reduced-voltage starting methods always cost less to install than across-the-line starting

78.  Why does a variable frequency drive (VFD) introduce electrical harmonics into a facility's power 
system that a simple motor starter does not?

A. VFDs actually eliminate all harmonic distortion compared to simpler starting methods

B. Harmonics are generated only by the motor itself, never by the drive electronics

C. A VFD's power electronics switch current in a non-sinusoidal pattern, generating harmonic distortion 
on the supply system

D. VFDs only introduce harmonics when operating a motor above its rated speed

79. What role does a generator's excitation system play in controlling its electrical output?

A. It controls the mechanical prime mover's fuel or steam input directly

B. It measures the generator's total energy output for billing purposes

C. It converts the generator's AC output into DC for grid transmission

D. It controls the DC current supplied to the rotor field winding, directly controlling generator output 
voltage and reactive power

80. What does "black start" capability specifically refer to for a generating unit?

A. The ability to operate exclusively at nighttime hours without daylight

B. The ability to start up and reach operating condition without relying on external grid power

C. The ability to burn only coal, never any other alternative fuel

D. The ability to reach full rated output within exactly sixty seconds

81. Why might a critical plant control system be designed with N+1 redundancy for its power supply?



A. N+1 redundancy actually increases the risk of a single point of failure

B. N+1 redundancy refers only to having one single power supply with no backup

C. A single power supply failure would not interrupt the control system, since a backup unit is available 
to take over

D. This design approach eliminates any need for routine maintenance of power supplies

82. Why must as-built drawings be formally updated to reflect actual field conditions rather than simply 
retaining the original design drawings after construction?

A. Field conditions commonly differ somewhat from original design intent, and accurate documentation 
matters for future maintenance and modification

B. As-built drawings are purely a historical record with no ongoing practical value

C. Original design drawings are always perfectly accurate and never require any update

D. As-built updates are only required for electrical drawings, never for piping drawings

83.  What is the general purpose of a punch list  generated near the completion of a construction or 
commissioning project?

A. Listing every tool used by the construction crew throughout the entire project

B. Recording the total number of work hours logged by each individual worker

C. Scheduling routine preventive maintenance for the facility once it enters operation

D. Documenting remaining incomplete items or deficiencies that must be resolved before final project 
acceptance

84. How does a factory acceptance test (FAT) differ in purpose from a site acceptance test (SAT) for a 
major piece of new equipment?

A. FAT and SAT are simply two different names for the exact same single test

B. FAT verifies equipment function at the manufacturer's facility before shipment; SAT verifies 
function after installation in its actual location

C. SAT is always performed first, before the equipment has even been manufactured

D. FAT only applies to electrical equipment, while SAT only applies to mechanical equipment



85.  What  is  the  general  purpose  of  load  bank  testing  performed  on  a  newly  installed  emergency 
generator?

A. Measuring the generator's exact fuel tank capacity in gallons

B. Testing the generator's paint finish for weather resistance over time

C. Verifying the generator can actually reach and sustain its rated output under a controlled, artificial 
load

D. Verifying the generator's physical weight matches its nameplate specification

86.  What does an insulation resistance test  (megger  test)  performed on a  motor  or  cable  primarily 
assess?

A. The exact mechanical alignment of a motor's shaft relative to its coupling

B. The motor's actual rotational speed under a specified load condition

C. The cable's physical length, measured electrically rather than with a tape measure

D. The condition of the electrical insulation, checking for degradation, moisture intrusion, or 
contamination that could cause a fault

87.  How does ASME Section IV's scope differ from ASME Section I's scope within the Boiler and 
Pressure Vessel Code?

A. Section IV and Section I cover exactly the same category of boiler equipment

B. Section IV covers low-pressure heating boilers, while Section I covers higher-pressure power boilers

C. Section IV covers pressure vessels other than boilers, exactly like Section VIII does

D. Section IV only applies to boilers manufactured outside North America

88.  What is the general difference between an internal inspection and an external inspection as two 
categories of routine boiler inspection?

A. An internal inspection examines the boiler's interior surfaces with it out of service; an external 
inspection examines it while running

B. Internal and external inspection are simply two different names for one identical inspection



C. An external inspection requires the boiler to be completely disassembled first

D. Internal inspections are performed only once, at the time of original construction

89. What does an R-stamp specifically authorize an organization to perform on ASME code equipment,  
as distinguished from original construction?

A. Original manufacture of new boilers under the ASME Section I code

B. Original manufacture of new pressure vessels under ASME Section VIII

C. Certified repair or alteration work on already-constructed and previously stamped equipment

D. Routine operator licensing for personnel running boiler equipment

90. What is the general purpose of the National Board Inspection Code (NBIC)?

A. Providing standardized rules for the inspection, repair, and alteration of boilers and pressure vessels 
already placed in service

B. Providing the original design and construction rules for new boilers, replacing ASME Section I 
entirely

C. Providing operator licensing examination content used exclusively by NIULPE

D. Providing structural steel design rules for buildings housing boiler equipment

91.  What  is  the  functional  difference  between  a  Welding  Procedure  Specification  (WPS)  and  a 
Procedure Qualification Record (PQR)?

A. A WPS and a PQR are simply two different names for one identical document

B. A WPS documents the welding parameters to be followed; a PQR documents the actual test results 
proving that procedure works

C. A PQR is written before any welding or testing has actually occurred

D. A WPS documents test results, while a PQR documents the parameters to follow

92.  Why do most jurisdictions require a licensed boiler operator to complete continuing education or 
otherwise demonstrate ongoing competency to maintain an active license?



A. Continuing education requirements exist purely as a revenue source for jurisdictions

B. Once initially licensed, an operator's competency is considered permanently fixed

C. Continuing education is only required for operators working in unionized facilities

D. Technology, codes, and best practices continue to evolve, and ongoing competency helps ensure 
operators remain current

93. Why might a jurisdiction require a licensed operator or facility to report certain boiler incidents, such 
as a low-water event, even if no injury resulted?

A. Incident reporting is required only if the incident resulted in a fatality

B. Reporting requirements only apply to incidents occurring during original commissioning

C. Incident reporting helps regulators identify developing safety trends and potential systemic issues 
before a more serious event occurs

D. No jurisdiction actually requires reporting of any incident without an injury

94.  What is a likely practical consequence for an operator who continues working after their boiler 
operator license has expired without renewal?

A. No consequence exists, since license expiration has no actual legal significance

B. The operator may be working without valid legal authorization, exposing themselves and their 
employer to regulatory and liability risk

C. The license automatically and permanently renews itself after a short grace period

D. The operator would simply need to retake a brief refresher course with no other issue

95.  Why does a jurisdiction typically require a boiler's  design to be reviewed and approved before 
construction begins, rather than only inspecting the completed equipment afterward?

A. Design review exists purely as an administrative formality with no genuine technical purpose

B. Completed equipment inspection alone is always sufficient without any prior design review

C. Design review is only required for boilers operating below 15 psig

D. Catching a design deficiency before construction is far less costly and disruptive than discovering it 
in a completed boiler



96.  What administrative purpose does a jurisdiction's boiler registration database serve for equipment 
operating within that jurisdiction?

A. Maintaining a record of registered equipment, supporting inspection scheduling, compliance tracking, 
and incident investigation

B. The database exists solely to calculate the jurisdiction's annual tax revenue

C. The database only records equipment that has already failed catastrophically

D. The database is maintained exclusively by the equipment's original manufacturer

97.  Why might a jurisdiction's chief boiler inspector have authority to order a boiler removed from 
service immediately, even outside a routine scheduled inspection?

A. This authority is purely symbolic and has never actually been exercised in practice

B. Chief inspectors may only act during a formally scheduled, pre-announced inspection visit

C. This authority only applies to boilers that have never previously passed an inspection

D. An immediate, genuine safety hazard may be identified at any time, and delaying action until the next 
scheduled inspection would be unacceptable

98. Why does this guide emphasize that a 1st Class engineer's regulatory responsibilities extend beyond 
simply operating equipment safely on a day-to-day basis?

A. Regulatory responsibilities are entirely separate from and unrelated to actual safe operation

B. Day-to-day operation is the only regulatory responsibility a 1st Class engineer actually holds

C. Genuine regulatory competency includes understanding licensing, registration, inspection, and 
reporting obligations that support safe operation over time

D. This broader responsibility applies only to engineers holding a management title specifically

99.  Why does a 1st Class engineer benefit from understanding the general structure of a jurisdiction's  
boiler act, even without memorizing its exact legal text?

A. Understanding the act's structure has no practical value beyond simple legal curiosity



B. This understanding helps recognize when a situation likely triggers a specific regulatory requirement 
worth confirming directly with the AHJ

C. The exact legal text must always be memorized word for word to be useful at all

D. Boiler acts are structured identically to ASME's own technical code sections

100.  How  does  this  guide  ultimately  frame  the  relationship  between  technical  competency  and 
regulatory competency for a 1st Class engineer's overall professional practice?

A. Both are complementary and necessary; strong technical skill without regulatory awareness leaves 
genuine compliance gaps unaddressed

B. Technical competency alone is fully sufficient, making regulatory competency entirely unnecessary

C. Regulatory competency alone is fully sufficient, making technical competency entirely unnecessary

D. The two forms of competency are entirely unrelated and never actually intersect in practice

Practice Exam 8: Answer Key and Explanations

1. A — A — Dry saturated steam sits exactly at the boiling point for its pressure, containing no liquid  
droplets  and  no  superheat  above  that  boiling  point.  Wet  steam contains  some  liquid  fraction,  and 
superheated steam has been heated beyond this saturation point, distinct thermodynamic states worth 
keeping clearly separated. Keeping these three states clearly separated avoids common exam confusion.

2. D — D — Degree of superheat is the temperature difference between a superheated steam sample's  
actual temperature and the saturation temperature corresponding to its pressure, a direct measure of how 
far beyond the boiling point that steam has been heated, distinct from quality, which applies only to wet  
steam. Confusing this with quality, which applies only to wet steam, is common.

3. B — B — Carnot efficiency equals 1 minus (Tcold/Thot), using absolute temperature: 1 - (320/900) = 
1 - 0.356 = 0.644, or 64.4%. This theoretical maximum, based solely on the two operating temperatures,  
represents an ideal ceiling no real cycle operating between those same temperatures can actually exceed.  
This ideal ceiling assumes fully reversible processes no real cycle actually achieves.

4. C  — C — A moisture separator reheater removes accumulated moisture from partially expanded 
steam and reheats  it  before admission to a  later  turbine stage,  protecting downstream blading from 
erosion while also improving overall cycle efficiency, a design feature most associated with plants using 
saturated or near-saturated steam sources. This feature is most associated with plants using saturated or 
near-saturated steam.



5. A — A — At the critical point, the distinction between liquid and vapor phases disappears entirely, 
since  both  phases  become identical  in  density  and other  properties  at  that  specific  combination  of 
pressure and temperature, which is why supercritical boilers transition smoothly through this region 
without a discrete boiling plateau. This is why supercritical boilers skip the discrete boiling plateau  
entirely.

6. C — C — A small deliberate subcooling margin below saturation temperature ensures the condensate  
pump suction has adequate margin below the fluid's vapor pressure, preventing pump cavitation, though 
excessive subcooling is avoided since it represents a small efficiency penalty rather than a benefit to the  
cycle. Excessive subcooling is avoided since it represents a small efficiency penalty.

7. B — A — Because specific volume increases as saturation pressure decreases, a given mass of low-
pressure  steam occupies  substantially  more  volume than the  same mass  at  high pressure,  requiring 
proportionally  larger  pipe  diameter  to  carry  the  same  mass  flow rate  at  a  reasonable,  non-erosive  
velocity. This is why low-pressure steam lines are noticeably larger in diameter.

8. D — D — The informal phrase "you can't win" captures the First Law's core restriction: net work 
output from a cycle can never exceed the net heat energy supplied to it, since energy is conserved rather  
than created, a boundary distinct from the Second Law's separate "you can't break even" restriction on 
efficiency.

9. A  — A — Pressure ratio describes the ratio of compressor discharge pressure to compressor inlet 
pressure,  a  key  design  parameter  directly  affecting  cycle  efficiency  and  turbine  inlet  temperature 
capability;  higher  pressure  ratios  generally  support  higher  potential  efficiency  in  a  well-designed 
Brayton cycle,  within material  temperature  limits.  Higher  ratios  generally  support  higher  efficiency 
within material temperature limits.

10. D — D — The Carnot cycle represents a theoretical maximum efficiency between two temperature 
limits, achieved only through fully reversible processes. A real Rankine cycle, even an idealized one, 
includes irreversibilities such as turbine and pump inefficiency, always producing less net work than the 
Carnot ideal at the same limits. Real turbine and pump inefficiency both contribute to this shortfall.

11. C — C — The energy added as superheat above the saturated vapor state equals the superheated  
enthalpy  minus  hg:  1,289.5  minus  1,204.7  equals  84.8  Btu/lb.  This  superheat  energy  raises  steam 
temperature further above saturation without any accompanying phase change, unlike the latent heat 
represented by hfg. This raises temperature further without any accompanying phase change occurring.

12. B — B — A closed feedwater heater keeps extraction steam and feedwater in separate flow paths,  
exchanging heat indirectly across a tube wall similar to a shell-and-tube heat exchanger, unlike an open 
(direct-contact) heater, where the two streams physically mix together in a single vessel, simplifying 
design but requiring matched pressures.

13.  B  — B — By energy balance,  condenser heat  rejection equals  evaporator  heat  absorption plus 
compressor work input: Work = 52,000 minus 40,000 = 12,000 Btu/hr. This relationship reflects the 



First Law applied to the refrigeration cycle as a whole, accounting for every energy stream entering and 
leaving the system. This simplifies design but requires the two streams to share matched pressures.

14. D — D — Entropy quantifies how much of a system's energy has become unavailable to do useful 
work, and this unavailable energy is loosely associated with disorder at a molecular level, since more  
disordered, more randomly distributed energy is less capable of being harnessed to produce organized, 
useful work output. More disordered energy is less capable of producing organized, useful work.

15. A  — A — A T-s diagram plots temperature against entropy, directly showing whether and how 
much entropy changes during a process, a clear visual indicator of irreversibility that a pressure-volume 
diagram does not directly convey, making T-s diagrams the preferred tool for analyzing cycle efficiency 
and loss mechanisms. This makes T-s diagrams the preferred tool for analyzing cycle losses.

16.  C  —  C  —  Exhaust  steam  quality  remains  operationally  relevant  because  excessive  moisture 
indicates ongoing erosion risk to last-stage turbine blades and can also signal broader cycle condition 
changes, such as reduced superheat or shifting condenser pressure, making it a genuinely useful ongoing 
monitoring parameter rather than a purely academic figure. This makes exhaust quality a genuinely 
useful ongoing monitoring parameter.

17. A — A — Degree of superheat equals actual steam temperature minus saturation temperature at that  
pressure: 900 minus 525 equals 375°F. This substantial superheat margin keeps the steam well clear of 
the saturation line as it begins expansion through the turbine's first stages, reducing early-stage moisture 
risk. This keeps steam well clear of the saturation line entering the turbine.

18. C — C — For an inclined plane, theoretical mechanical advantage equals the ramp length divided 
by its height: 12 divided by 3 equals 4.0. This means an ideal, frictionless ramp of these proportions 
would allow a load to be moved using one-quarter of the force straight lifting would require. An ideal 
frictionless ramp of these proportions cuts force to a quarter.

19. B — B — A differential pulley uses two fixed pulleys of slightly different diameter mounted on a 
common shaft, combined with a movable pulley carrying the load, and the small diameter difference 
between the two fixed pulleys is what generates a very high mechanical advantage from a compact,  
hand-operated  mechanism.  This  small  diameter  difference  is  what  generates  the  high  mechanical  
advantage.

20. D — D — A torque wrench directly controls and measures the rotational force (torque) applied to 
turn the bolt, which serves as a practical proxy for the resulting clamping force, since directly measuring  
clamping force in the field is far less practical than measuring the applied torque during tightening.  
Directly measuring clamping force in the field is far less practical.

21. A — A — A key transmits torque between shaft and coupling primarily through shear stress across 
its cross-section, as the shaft attempts to rotate relative to the coupling and the key resists that relative 
rotation,  distinct  from the  compressive  bearing  stress  the  key also  experiences  against  the  keyway 
sidewalls. This is distinct from the compressive bearing stress against the keyway sidewalls.



22. C — C — When a rigidly restrained pipe is heated, it attempts to expand due to thermal expansion 
but is prevented from doing so by the restraints, developing compressive stress within the pipe wall  
itself,  which is  exactly  why properly designed piping systems include expansion loops or  joints  to 
accommodate this movement.

23. B — B — A manometer works through hydrostatic pressure balance: the height difference between 
fluid levels in its two legs directly corresponds to the pressure difference between the two connected 
points,  since that  height  difference represents  exactly the additional  fluid column weight  needed to 
balance the higher-pressure side. This height difference represents the extra column weight balancing 
the higher side.

24. B — B — A siphon works because atmospheric pressure pushes fluid up into the tube on the source 
side while gravity pulls the continuous fluid column down and out the discharge side, as long as the  
discharge point remains below the source level and the tube remains fully primed with fluid.

25. D — D — Insufficient NPSH available relative to what the pump requires causes cavitation, where 
localized pressure drops below the fluid's vapor pressure at the impeller eye, forming vapor bubbles that 
then collapse violently as pressure recovers, causing noise, vibration, and potentially serious impeller  
damage over time. This can cause noise, vibration, and serious impeller damage over time.

26. D — D — Water hammer occurs when rapidly closing a valve suddenly arrests the momentum of  
moving fluid,  converting that  kinetic  energy into  a  sharp,  potentially  damaging pressure  surge  that 
propagates  back  through  the  piping  system,  which  is  why  valve  closure  rate  is  an  important 
consideration in piping and control system design.

27. C — C — An orifice meter measures the pressure drop that develops across a fixed restriction as  
fluid  flows  through  it,  and  this  pressure  drop  relates  predictably  to  flow  rate  through  a  known 
mathematical relationship, making the orifice meter a simple, widely used, though not perfectly loss-
free, flow measurement method. This makes the orifice meter simple and widely used, though lossy.

28. A — A — A hydrometer floats at the depth where its weight is balanced by buoyant force, and since  
a denser liquid provides more buoyant force per unit of displaced volume, the hydrometer needs to 
displace  less  volume,  and  therefore  floats  higher,  providing  a  simple,  practical  field  method  for 
estimating relative liquid density.

29. A — A — For a lever, mechanical advantage equals effort arm length divided by load arm length: 6 
divided by 1.5 equals 4.0. Required effort equals load divided by mechanical advantage: 400 divided by 
4.0 equals 100 lb, illustrating the classic lever principle taught since antiquity, still directly applicable to 
rigging calculations.

30. D — D — The venturi effect describes how, per Bernoulli's principle, fluid velocity increases and 
pressure correspondingly drops in a narrowed throat section, with both values largely recovering toward 
their original levels as the pipe widens again downstream, the working basis for venturi flow meters and  
certain injector designs. This is the working basis for venturi flow meters and certain injectors.



31. B — B — Pressure equals 0.433 x specific gravity x depth: 0.433 x 1.15 x 18 = 8.96 psig. Because 
this liquid is denser than water, the resulting pressure at this depth is correspondingly higher than the  
7.79 psig plain water alone would produce at the same 18-foot depth. This denser liquid produces higher  
pressure at this depth than water alone.

32. C — C — A discharge check valve prevents reverse flow from the system back through a tripped 
pump, which could otherwise drive the pump into damaging reverse rotation or  allow uncontrolled 
backflow, an important protective function alongside other pump protection measures such as low-flow 
recirculation and vibration monitoring. This works alongside other protection measures such as low-
flow recirculation.

33. C — C — The intersection of a pump's characteristic curve and a system's head-versus-flow curve 
represents the pump's actual operating point in that specific installation, the single flow rate and head  
combination where the pump's developed head exactly matches the system's required head at that flow. 
This is the single flow-head combination where developed head equals system head.

34.  D  — D — Pumps installed in parallel  combine their  flow rates at  a  common developed head, 
increasing  total  flow capability  for  systems  needing  more  volume,  while  pumps  installed  in  series 
instead add their developed head at a common flow rate, a configuration chosen when higher discharge  
pressure is the actual need.

35. B — B — Static lift refers specifically to the vertical elevation difference between the source liquid  
level and the discharge point, a component of total dynamic head that exists regardless of flow rate or 
velocity, distinct from the friction and velocity head components that only appear once fluid is actually  
moving.

36. A — A — The impeller-trim form of the affinity laws parallels the speed-based form: at constant 
speed, head varies with the square of the impeller diameter ratio, meaning a smaller-diameter impeller 
trim reduces developed head according to that squared relationship, a common field method for fine-
tuning pump performance to a specific system.

37. C — C — Fatigue failure develops from repeated cyclic stress applied over many load cycles, at  
stress  levels  often  well  below the  material's  static  ultimate  tensile  strength,  distinct  from a  simple  
overstress failure occurring from a single load event exceeding the material's strength, making cyclic  
loading history a critical design consideration.

38. D — D — Temper embrittlement causes a reduction in toughness, meaning the steel becomes more 
brittle and susceptible to fracture,  particularly under impact loading, even though room-temperature 
strength may not  change significantly,  which is  why toughness  testing,  not  just  strength testing,  is 
important for components susceptible to this mechanism. Toughness testing, not just strength testing, 
matters for susceptible components.

39. B  — B — The heat-affected zone adjacent to a weld experiences a different thermal cycle than 
either  the  weld  metal  itself  or  the  unaffected  base  metal,  potentially  altering  grain  structure  and 
mechanical properties in that transition zone, which is why HAZ condition is a specific concern in  



welding  procedure  qualification.  This  is  why  HAZ  condition  matters  in  procedure  qualification 
specifically.

40. D — C — Post-weld heat treatment relieves residual stress introduced by the welding thermal cycle 
and can improve the weld's overall metallurgical properties, including toughness, and is required by 
applicable codes for certain material thicknesses, types, and service conditions, precisely to reduce risks 
such as stress corrosion cracking. This helps reduce risks such as stress corrosion cracking afterward.

41. A — A — Liquid penetrant testing applies a dye that seeps into surface-breaking defects such as 
cracks, then draws it  back out with a developer to reveal the flaw's location, an inspection method 
effective specifically for surface defects but unable to detect any subsurface flaws, unlike ultrasonic or 
radiographic methods. PT cannot detect any subsurface flaw, unlike ultrasonic or radiographic methods.

42. C  — C — Ultrasonic testing transmits sound waves through a material's thickness and analyzes 
reflected signals to reveal internal, subsurface defects invisible at the surface, a fundamentally different 
detection capability from liquid penetrant testing, which can only reveal defects that actually break the 
surface of the component being examined. This differs fundamentally from PT, which can only reveal 
surface-breaking flaws.

43. A — A — Magnetic particle testing works by magnetizing a ferromagnetic part and observing how 
fine magnetic particles respond to local disruptions in the magnetic field caused by surface or near-
surface defects, a mechanism that only functions in materials capable of being magnetized, unlike liquid 
penetrant testing's broader material applicability. This differs from PT's broader applicability across non-
magnetic materials too.

44. B  — B — Radiographic testing uses X-rays or gamma rays that pass through the material being 
examined to expose film or a digital detector on the opposite side, requiring the same radiation exposure 
controls, shielding, and exclusion zones applied in medical or industrial radiography generally, unlike 
UT, MT, or PT. This applies the same controls used in medical or industrial radiography.

45.  D  — D — Silica's  solubility in steam increases sharply as boiler  pressure rises,  allowing it  to 
volatilize directly into steam and carry over into the turbine even when boiler water silica remains within 
its  bulk-water limit,  where it  can then deposit  on turbine blading as pressure and temperature drop 
through the stages.

46. C — C — A condensate polishing system, typically using ion exchange or filtration, removes trace 
dissolved  and  suspended  impurities,  including  any  condenser  tube  leakage  contamination,  from 
condensate  before  it  returns  to  the  boiler  as  feedwater,  providing  an  additional  purity  safeguard 
particularly valuable for high-pressure boiler applications. This safeguard is particularly valuable for 
high-pressure boiler applications.

47. A — A — Carbohydrazide decomposes in boiler water into simpler compounds, including some that 
also function as scavengers, offering a somewhat different reaction pathway than hydrazine's more direct 
oxygen-scavenging reaction, and has gained favor at many facilities partly due to hydrazine's recognized 



health and handling concerns as a suspected carcinogen. Hydrazine's recognized health concerns as a  
suspected carcinogen favor this shift.

48. B — B — Drift eliminators are baffle-like components positioned in a cooling tower's air discharge 
path specifically to capture small water droplets entrained in the exiting air stream, reducing water loss  
and preventing that drift from carrying dissolved minerals or biological contaminants outside the tower 
into the surrounding environment. This reduces water loss and prevents contaminants from leaving the 
tower.

49. B — B — Fill media, whether splash-type or film-type, dramatically increases the surface area and 
contact time between falling water and rising air within the tower, substantially improving heat and mass 
transfer performance compared to simple open spray, which is why fill design and condition directly 
affect cooling tower capacity. This is why fill design and condition directly affect tower capacity.

50. A — A — Legionella detection relies on culture-based laboratory testing, in which a water sample is 
processed and incubated under controlled conditions to grow and identify bacterial colonies, providing a 
quantifiable count rather than a simple presence-or-absence result, informing biocide dosing and broader 
water  management  program decisions.  This  informs biocide dosing and broader  water  management 
program decisions.

51. C — D — Coal rank reflects the degree of geological maturation a coal deposit has undergone, with 
higher-rank coals such as anthracite generally showing higher carbon content, higher heating value, and 
lower  moisture  content  than  lower-rank  coals  such  as  lignite,  directly  affecting  combustion 
characteristics and required burner and handling equipment design.

52. D — C — Ash fusion temperature indicates the temperature at which a coal's mineral ash content 
begins to soften and potentially form sticky, damaging slag deposits on furnace walls and heat transfer 
surfaces, a critical parameter influencing furnace design, since operating above this temperature risks 
serious slagging and fouling problems.  Operating above this  temperature risks serious slagging and 
fouling problems.

53. A — A — Sootblowers use directed jets of steam, compressed air, or water to periodically remove 
accumulated  ash  and  soot  deposits  from  boiler  heat  transfer  surfaces,  maintaining  heat  transfer 
efficiency  and  preventing  the  kind  of  buildup  that  would  otherwise  progressively  reduce  boiler 
performance and increase  fuel  consumption over  time.  This  buildup would otherwise  progressively 
reduce performance and raise fuel use.

54. D — B — An economizer uses residual heat remaining in flue gas after it has passed through the  
main boiler heat transfer surfaces to preheat incoming feedwater, recovering heat that would otherwise  
be lost up the stack and improving overall boiler efficiency, distinct from an air preheater's separate  
function. This is distinct from an air preheater's separate downstream function.

55.  C  —  C  —  An  air  preheater  recovers  residual  flue  gas  heat  specifically  to  warm  incoming 
combustion air before it reaches the burners, improving combustion efficiency and flame stability, a 



distinct function from an economizer, which instead uses flue gas heat to warm feedwater, both working 
together in a typical heat recovery train.

56. B — B — Natural draft relies on the buoyancy of hot, less dense flue gas rising through a tall stack 
to draw combustion air in and push flue gas out, while mechanical draft instead uses forced draft fans,  
induced draft fans, or both to actively move air and flue gas through the system.

57. C — A — A forced draft fan is positioned upstream, pushing combustion air into the furnace under 
positive pressure,  while  an induced draft  fan is  positioned downstream, pulling flue gas out  of  the 
furnace toward the stack under negative pressure, and many boilers use both fans together in a balanced 
draft configuration.

58. B — B — Balanced draft, combining forced draft and induced draft fans, allows furnace pressure to 
be maintained close to atmospheric pressure, reducing both flue gas leakage outward through furnace 
openings and cold air infiltration inward, a balance that neither forced draft alone nor induced draft  
alone achieves as effectively. Neither forced nor induced draft alone achieves this balance as well.

59. D — D — Combustion air dampers regulate the volume of air admitted to the furnace, working in 
coordination with fuel valves under the combustion control system's logic to maintain the desired air-
fuel ratio across varying load conditions, a coordination essential to both combustion efficiency and 
emissions control. This coordination is essential to both efficiency and emissions control.

60.  A  — A — Continuous  opacity  monitoring  provides  a  real-time proxy indicator  for  particulate 
emissions, since higher particulate loading generally correlates with reduced stack gas transparency, 
allowing operators to rapidly detect developing problems with electrostatic precipitators, baghouses, or  
combustion conditions well before a periodic stack test would otherwise reveal the issue. This allows 
detection before a periodic stack test would reveal it.

61. D — D — A CEMS provides ongoing, real-time measurement of regulated pollutants such as NOx,  
SO2, CO, and opacity, generating the continuous compliance data regulators require rather than relying 
solely on periodic testing, and also giving plant operators immediate feedback to adjust combustion or  
emissions control equipment as conditions change. This gives operators immediate feedback to adjust 
equipment as conditions change.

62. A — A — PM2.5 refers to particulate matter with a diameter of 2.5 micrometers or smaller, small 
enough to penetrate deep into the lungs and even enter the bloodstream, posing a greater respiratory and 
cardiovascular  health  risk  than  larger  particulate  matter,  which  is  why  it  receives  separate,  more 
stringent regulatory attention.

63. C — C — A persistently high CO reading alongside a normal, seemingly adequate O2 reading most 
likely indicates a localized mixing or mechanical problem, such as burner fouling, damaged diffuser  
components, or air register maladjustment, preventing complete combustion in specific zones despite 
adequate overall air supply reaching the furnace. This can occur despite adequate overall air supply  
reaching the furnace.



64. B  — B — Because different fuels ignite at different temperatures, a multi-fuel burner's ignition 
system, whether a pilot flame, spark igniter, or other method, must be capable of reliably achieving each 
specific fuel's ignition threshold, a design consideration directly affecting startup reliability across the 
full range of fuels that burner may fire.

65. C — C — Flash point is the lowest temperature at which a fuel gives off enough vapor to form an  
ignitable mixture near an external ignition source such as a spark or flame, distinct from autoignition  
temperature,  which  is  the  higher  temperature  at  which  the  fuel  ignites  spontaneously  without  any 
external ignition source present.

66. D  — D — Fuels with a lower flash point present a greater fire risk at ordinary ambient storage  
conditions, since they can more readily form an ignitable vapor-air mixture, which is why fire codes and 
storage  regulations  apply  more  stringent  requirements,  such  as  additional  venting,  containment,  or 
separation distance, to lower flash point fuels.

67. A  — A — Stoichiometric air represents the exact theoretical air quantity required for complete 
combustion  of  a  given  fuel  quantity,  with  no  leftover  oxygen  and  no  unburned  fuel  remaining,  a 
calculated  reference  value  real  combustion  always  exceeds  somewhat  through  excess  air,  since 
imperfect mixing prevents relying on the exact stoichiometric ratio alone.

68. B  — B — As excess air decreases toward and below the true optimum, incomplete combustion 
losses (unburned fuel and CO) begin rising faster than dry flue gas losses continue falling, producing the 
distinct efficiency peak on a combustion efficiency curve, since these two loss mechanisms move in 
opposite directions as excess air changes.

69. B  — B — A burner's diffuser or flame stabilizer creates localized turbulence and mixing at the 
burner throat, helping anchor the flame in a stable position rather than allowing it to lift off or blow out 
under varying firing conditions, working alongside the air register's swirl pattern toward the same flame 
stability goal.

70. D — D — A rising stack gas temperature trend at a consistent load can indicate developing fouling,  
scale, or deposit buildup on upstream heat transfer surfaces, since less heat is being effectively absorbed 
by the boiler and economizer,  leaving more heat in the flue gas exiting the stack,  a useful general  
diagnostic trend.

71. A — A — A low-water fuel cutoff automatically shuts off fuel supply if boiler drum water level  
drops  below  a  safe  minimum  threshold,  preventing  the  boiler  from  continuing  to  fire  against 
dangerously  low or  absent  water  coverage,  which  could  otherwise  lead  to  severe  overheating  and 
catastrophic tube or drum failure within a short time.

72. C  — C — A low-water fuel cutoff device that has silently failed in service provides no actual  
protection at the exact moment a genuine low-water condition occurs, which is why routine, defined-
interval testing throughout a boiler's operating life, not just at initial commissioning, is a standard and 
genuinely important safety requirement.



73. A  — A — Safe synchronization requires voltage magnitude,  frequency, and phase angle to all 
closely match between the generator and the grid before the breaker closes; a significant mismatch in  
any of these three parameters at the moment of connection can produce a damaging inrush current or 
mechanical shock to the generator.

74. B — B — A protective relay continuously monitors electrical conditions such as current, voltage, or 
frequency and automatically initiates a trip signal to isolate affected equipment when it detects a fault 
condition, such as an overcurrent or short circuit, protecting both the equipment itself and the broader 
connected  electrical  system.  This  protects  both  the  equipment  and the  broader  connected  electrical 
system.

75. C — C — A step-down transformer reduces voltage from higher generation or transmission levels to 
the lower voltage levels actually used by plant equipment and loads, using electromagnetic induction 
between primary and secondary windings, a passive but essential link in getting generated power to a 
form usable throughout the facility. This is an essential though passive link to usable facility power.

76. D — D — Proper grounding provides a low-resistance path for fault current to return safely, helping 
protective relays and breakers detect and clear faults quickly, while also reducing the risk of dangerous  
touch voltage on equipment enclosures during a fault, making it a foundational personnel and equipment 
safety measure. This is a foundational personnel and equipment safety measure.

77. A — A — Across-the-line starting connects a motor directly to full line voltage, drawing a very high 
inrush current that can cause significant voltage sag on the supply system and considerable mechanical  
shock to the motor and driven equipment, which is why large motors often use reduced-voltage starting 
methods instead. This is why large motors often use reduced-voltage starting instead.

78. C — C — A VFD's power electronics rectify and then switch current at high frequency to synthesize 
a  variable-frequency  output,  and  this  switching  process  is  inherently  non-sinusoidal,  generating 
harmonic distortion on the supply system that a simple across-the-line or reduced-voltage starter, lacking 
this switching electronics, does not produce. Simpler starters lacking this switching electronics do not 
produce this distortion.

79.  D  — D — A generator's  excitation system controls  the DC current  supplied to  the rotor  field 
winding, and adjusting this field current directly controls the generator's output voltage and its reactive  
power contribution to the grid,  a  distinct  control  function from the prime mover's  governor,  which 
instead controls real power output.

80. B — B — Black start capability refers to a generating unit's ability to start up and reach operating 
condition using only its own onsite power sources, such as batteries or a small onsite generator, without  
relying on external grid power, a critical capability for restoring a grid section after a widespread outage.

81. C — C — N+1 redundancy means enough capacity exists to serve the load even after one unit fails,  
so a single power supply failure does not interrupt the critical control system it serves, since a backup 
unit or spare capacity is already available to take over that load automatically or promptly upon failure.



82. A  — A — Actual field conditions commonly differ somewhat from original design intent due to  
field-fit changes, substitutions, or unforeseen conditions encountered during construction, and accurate 
as-built  documentation  reflecting  what  was  actually  installed  matters  directly  for  safe  and efficient  
future maintenance, troubleshooting, and any subsequent plant modification work. This matters directly 
for safe, efficient future maintenance and modification work.

83. D  — D — A punch list  documents remaining incomplete work items or identified deficiencies 
discovered during final inspection, providing a clear, itemized record of what must be resolved before 
the project can be considered fully complete and formally accepted by the owner, a standard closeout 
tool across construction and commissioning projects.

84. B — B — A factory acceptance test verifies a major piece of equipment's function and performance 
at the manufacturer's facility before it ships, catching problems while still convenient and inexpensive to 
fix,  while a site acceptance test later verifies function again after installation in its actual operating 
location, confirming successful integration.

85. C  — C — Load bank testing applies a controlled, artificial electrical load to a newly installed 
generator, verifying it can actually reach and sustain its full rated output under real loading conditions,  
since a generator that starts and runs unloaded does not necessarily prove it can actually deliver its rated 
capacity when genuinely needed.

86. D — A — An insulation resistance (megger) test applies a DC voltage across a motor's or cable's  
insulation and measures the resulting resistance, assessing insulation condition for degradation, moisture 
intrusion,  or  contamination  that  could  eventually  lead  to  an  electrical  fault,  a  standard  predictive 
maintenance and pre-energization commissioning test. This is a standard predictive maintenance and 
pre-energization commissioning test.

87. B  — B — ASME Section IV specifically covers low-pressure heating boilers, typically used for 
space heating applications, while Section I covers higher-pressure power boilers of the kind central to 
this  guide's  technical  content,  meaning a  1st  Class  engineer  must  recognize  which section actually 
governs a given piece of equipment. This means recognizing which section actually governs a given 
piece of equipment.

88. A — A — An internal inspection examines a boiler's interior surfaces, requiring the unit to be taken 
out of service, cooled, and opened, while an external inspection examines the boiler's exterior condition,  
safety devices, and operating parameters while the unit remains in service, together forming a routine,  
jurisdiction-required inspection program. Together these form a routine, jurisdiction-required inspection 
program.

89. C — C — An R-stamp, issued through the National Board's accreditation program, authorizes an 
organization to perform certified repair or alteration work on already-constructed, previously stamped 
equipment, distinct from the original manufacturing stamps (such as an S-stamp for Section I or a U-
stamp for Section VIII) issued to original equipment manufacturers.



90. A — A — The NBIC provides standardized rules specifically addressing the inspection, repair, and 
alteration  of  boilers  and  pressure  vessels  already  placed  into  service,  complementing  rather  than 
replacing ASME's original construction codes, and is widely adopted by jurisdictions as the reference 
governing in-service equipment throughout its operating life. This is widely adopted as the reference 
governing in-service equipment.

91. B — B — A WPS documents the specific welding parameters, such as amperage, travel speed, and 
filler material,  that a welder is instructed to follow, while a PQR documents the actual test  results, 
including mechanical testing, that demonstrate a procedure using those parameters actually produces a  
sound, code-compliant weld before use.

92. D — D — Because equipment technology, applicable codes, and industry best practices continue to 
evolve over an operator's career, many jurisdictions require continuing education or other demonstrated 
ongoing competency to maintain an active license,  recognizing that  initial  licensing alone does not 
guarantee an operator remains current many years later. Initial licensing alone does not guarantee an 
operator stays current for years.

93. C — C — Reporting requirements for significant incidents, such as a low-water event, even without 
resulting injury,  help regulators  identify developing safety trends,  equipment  problems,  or  systemic 
issues across a jurisdiction's regulated population before those same conditions contribute to a more 
serious future event, functioning as a genuine safety improvement tool.

94. B — B — An operator continuing to work after license expiration may be operating without valid 
legal authorization, exposing both themselves and their employer to potential regulatory action, fines, or 
liability issues, and potentially calling into question the validity of operations conducted during that 
unlicensed period, making timely renewal a genuine responsibility.

95. D — D — Reviewing and approving a boiler's design before construction begins allows a genuine 
deficiency to be caught and corrected while still  inexpensive and straightforward to fix,  rather than 
discovering the same problem only after a complete boiler has already been built, a far more costly and 
disruptive point to catch it.

96. A — A — A jurisdiction's boiler registration database maintains a record of equipment operating 
within its  authority,  supporting practical  functions such as scheduling required inspections,  tracking 
ongoing compliance  status,  and providing a  documented  history  useful  in  the  event  of  an  incident 
investigation, functions a purely informal record-keeping approach could not reliably support.

97. D — D — A genuine, immediate safety hazard, such as a severely corroded pressure boundary or a 
malfunctioning  safety  device,  may  be  identified  at  any  time,  not  only  during  a  routine  scheduled 
inspection,  and  a  chief  inspector's  authority  to  order  immediate  removal  from service  reflects  the 
genuinely urgent nature such a hazard can present.

98. C — C — Genuine regulatory competency for a 1st Class engineer includes understanding licensing 
requirements,  equipment  registration,  inspection  scheduling  and  cooperation,  and  incident  reporting 
obligations,  all  of  which  support  and  reinforce  safe  day-to-day  operation  over  the  full  life  of  the  



equipment,  rather than existing as a separate,  unrelated administrative concern.  This reinforces safe 
operation over the equipment's full service life.

99.  B  —  B  —  Understanding  a  jurisdiction's  boiler  act's  general  structure,  covering  licensing, 
registration, inspection, and enforcement authority, helps a 1st Class engineer recognize when a given 
situation likely triggers a specific regulatory requirement worth confirming directly with the Authority 
Having Jurisdiction, without needing to have the exact legal text memorized word for word.

100. A — A — This guide frames technical and regulatory competency as complementary and mutually  
necessary:  strong  technical  skill  without  regulatory  awareness  can  leave  genuine  compliance  gaps 
unaddressed, while regulatory awareness without technical understanding cannot actually diagnose or 
resolve the underlying engineering conditions those regulations exist to govern in the first place.
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