PRACTICE EXAM 9: 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 does the term "steam rate" (or specific steam consumption) typically express for a turbine-
generator unit?

A. The mass of steam required per unit of electrical energy produced, such as Ib/kWh
B. The maximum steam pressure the turbine casing can safely withstand
C. The exact rotational speed at which the turbine is rated to operate

D. The total steam storage capacity of the connected boiler drum

2. Why does a reheat cycle, which returns partially expanded steam to the boiler for additional heating
before further expansion, improve both efficiency and turbine exhaust quality?

A. It eliminates the need for any condenser at the end of the cycle

B. It raises the average temperature of heat addition while also reducing final exhaust moisture
compared to a non-reheat cycle

C. It reduces the total steam mass flow rate through the entire turbine
D. It lowers the boiler's initial steam pressure requirement significantly

3. A gas turbine operating in simple cycle achieves 34% thermal efficiency. What must be true of the
remaining 66% of fuel energy input?

A. Tt is stored within the turbine for later conversion into additional work
B. It represents a measurement error in the stated efficiency figure



C. It is converted entirely into additional electrical output through a separate path

D. It is rejected as waste heat, primarily in the hot exhaust gas leaving the turbine

4. Why does a plant sometimes track "heat rate" on a net basis (net heat rate) rather than only a gross
basis?

A. Net heat rate ignores fuel input entirely, unlike gross heat rate
B. Gross heat rate always produces a lower, more favorable number than net heat rate

C. Net heat rate accounts for the plant's own internal (auxiliary) power consumption, reflecting power
actually delivered to the grid

D. Net and gross heat rate are simply two names for one identical figure

5. A steam sample at a given pressure has entropy equal to sf at that pressure. What does this
specifically tell you about the sample's state?

A. The sample is exactly at the saturated vapor state, with 100% quality

B. The sample must be superheated well above the saturation temperature
C. The sample is exactly at the saturated liquid state, with zero quality

D. Entropy alone cannot indicate anything about the sample's specific state

6. Why is a turbine's first-stage nozzle block subjected to particularly demanding thermal and
mechanical conditions compared to later stages?

A. It receives steam at the cycle's highest temperature and pressure, immediately after boiler
superheating

B. It operates at a lower temperature than any other stage in the turbine
C. It experiences no pressure drop at all compared to later turbine stages

D. It is the only stage constructed from a non-metallic ceramic material

7. What does a steam turbine's "valve point" refer to on its heat rate versus load curve?



A. The load at which the turbine trip valve is manually tested
B. The exact rated maximum continuous load of the turbine
C. The load below which the turbine cannot physically operate at all

D. A load point where a sequential governor valve fully opens, momentarily changing the slope of the
heat rate curve

8. A Rankine cycle's net work output is 1,200 kJ/kg with a pump work input of 15 kJ/kg. What is the
gross turbine work output?

A. 1,185 ki/kg
B. 1,215 kJ/kg
C. 1,200 ki/kg
D. 18,000 kJ/kg

9. Why does a plant's auxiliary steam system, supplying steam for functions such as building heat or
soot blowing, typically draw from an intermediate pressure point rather than directly from the highest-
pressure main steam line?

A. Auxiliary steam systems are actually prohibited from using any main steam line pressure
B. The highest-pressure steam is always too cool for any auxiliary function to use
C. Auxiliary steam systems only exist on boilers rated below 100 psig

D. Using appropriately reduced pressure steam for lower-demand auxiliary functions avoids
unnecessarily wasting high-grade energy

10. What generally happens to a fluid's boiling point as pressure is reduced below atmospheric, such as
inside a condenser under vacuum?

A. The boiling point rises as pressure drops below atmospheric
B. Boiling point becomes entirely independent of pressure below atmospheric conditions

C. The boiling point drops correspondingly, allowing steam to condense at a correspondingly lower
temperature

D. The fluid can no longer boil or condense once below atmospheric pressure



11. Why might an engineer prefer to express a cycle calculation using specific properties (per unit mass)
rather than total properties for the entire steam flow?

A. Specific properties allow direct comparison and calculation independent of the actual mass flow rate
involved

B. Specific properties are always numerically larger than total properties
C. Total properties cannot be converted into specific properties under any circumstance

D. Specific properties only apply to gases, never to liquids or steam

12. What is the practical significance of a steam table's critical point data (approximately 3,208 psia and
705°F for water)?

A. It marks the exact pressure at which all boilers must legally operate

B. It marks the pressure and temperature above which liquid and vapor phases can no longer be
distinguished

C. It marks the temperature at which water freezes under any pressure

D. It has no practical significance for any real power plant design

13. A condenser operates at an absolute pressure of 2.0 psia. Approximately what vacuum, referenced to
standard atmospheric pressure of 14.7 psia, does this represent?

A. 12.7 in. Hg approximately (about 25.9 in. Hg vacuum using the standard conversion)
B. 2.0 in. Hg vacuum
C. 14.7 in. Hg vacuum

D. 0 in. Hg vacuum, since the condenser is above zero absolute pressure

14. Why does throttling steam through a partially closed governor valve reduce turbine output at part
load, even though enthalpy stays essentially constant?

A. Throttling always increases the steam's total available energy at part load
B. The lower pressure and reduced available energy limit the work the turbine can extract
C. Throttling has no actual effect on turbine output at any load



D. Throttling only affects steam temperature, never affecting turbine work output

15. Why is nozzle governing (sequentially opening separate steam admission valves) sometimes
preferred over throttle governing for controlling part-load turbine output?

A. Nozzle governing is always simpler and less expensive to construct than throttle governing
B. Nozzle governing eliminates the need for any governor system at all

C. Nozzle governing generally achieves better part-load efficiency by avoiding the throttling losses
associated with a single valve

D. Throttle governing always achieves better part-load efficiency than nozzle governing

16. What does the term "available energy" represent for a given steam state relative to a specified
reference (dead) state?

A. The total enthalpy of the steam regardless of any reference state chosen

B. The exact fuel cost required to produce that specific steam state

C. The steam's temperature expressed relative to absolute zero specifically

D. The maximum theoretical work extractable as that steam ideally expands down to the reference state

17. A boiler evaporates 1,000 Ib/hr more steam after a soot removal effort, using the same fuel input
rate. What does this change most directly indicate about the boiler's prior condition?

A. The boiler's fuel heating value had permanently increased during the soot removal
B. The boiler's rated capacity had permanently increased as a result
C. Deposit buildup had been meaningfully reducing heat transfer effectiveness before the soot removal

D. This change indicates a measurement error rather than any real condition change

18. A wheel and axle mechanism has a wheel radius of 14 inches and an axle radius of 2 inches. What is
its theoretical mechanical advantage?

A.0.143



B.7.0
C.16
D. 28

19. Why does a compound gear train, using two or more meshed gear pairs in series, achieve a higher
overall mechanical advantage than a single gear pair alone?

A. The individual mechanical advantage of each gear pair in the train multiplies together across the full
train

B. Compound gear trains actually reduce mechanical advantage compared to a single pair

C. Only the first gear pair in the train contributes any mechanical advantage

D. Gear trains provide mechanical advantage only when using exactly two gears total

20. What does the parallel axis theorem allow an engineer to calculate about a rotating body's moment of
inertia?

A. The exact material composition of the rotating body being analyzed

B. The body's total mass, given only its moment of inertia value

C. The body's rotational speed at any specific point in time

D. The moment of inertia about any axis parallel to, but offset from, the body's center of mass axis

21. A rotor with moment of inertia 620 kg*mA2 spins at 210 rad/s. What is its rotational kinetic energy?

A. 65,100 joules

B. 130,200 joules

C. 27,342,000 joules
D. 13,671,000 joules

22. Why does a governor's flyweight mechanism rely on centripetal force principles to sense and
respond to changes in rotational speed?



A. Flyweight governors actually operate using magnetic principles rather than centripetal force
B. As speed changes, required centripetal force on the flyweights changes, shifting their position
C. Flyweight position is completely independent of the shaft's rotational speed

D. Governors only function correctly at exactly one single fixed rotational speed

23. A component with mass 3 kg sits at radius 0.5 m and rotates at 240 rad/s. What centripetal force
does it experience?

A. 360 newtons

B. 8,640 newtons
C. 86,400 newtons
D. 1,440 newtons

24, A shaft transmits 550 horsepower at 900 RPM. Using Torque (Ib-ft) = (Power x 5,252) / RPM, what
torque is transmitted?

A. 3,209.4 1b-ft
B. 495,000 1b-ft
C. 1.64 1b-ft
D. 900 Ib-ft

25. Why does a keyed shaft-hub connection sometimes fail through key shear before the shaft itself
experiences any yielding?

A. Key material is always significantly stronger than the shaft material itself
B. Keys never actually experience any meaningful stress under normal operation
C. This failure sequence only occurs due to a manufacturing defect in the key

D. The key is intentionally a smaller cross-section than the shaft, sometimes designed as a deliberate
sacrificial weak link

26. What is the primary purpose of a shear pin installed in certain mechanical drive systems, such as
some pump or fan couplings?



A. It permanently prevents the connected shafts from ever rotating at all
B. It increases the maximum torque the coupling can transmit indefinitely

C. It deliberately fails under an overload condition, protecting more expensive downstream equipment
from damage

D. It eliminates the need for any other overload protection device in the system

27. A tank holds a liquid to a depth of 22 feet, and the pressure at the bottom is measured as 9.53 psig.
Using 0.433 psi per foot for water, what is the liquid's approximate specific gravity?

A.0.433
B. 1.0
C.2.0
D. 22.0

28. Why does a diver or a submerged structure experience increasing pressure with increasing depth,
following a linear relationship rather than an exponential one?

A. Pressure increases linearly with depth since each foot of fluid adds an equal weight increment
B. Pressure actually increases exponentially, not linearly, with increasing depth

C. Pressure remains completely constant regardless of depth below the surface

D. This linear relationship only applies specifically to saltwater, not fresh water

29. A pump's suction lift, measured from the water source surface up to the pump centerline, is limited
in practice by what fundamental atmospheric constraint?

A. Suction lift is limited only by the pump's electrical motor rating
B. There is no fundamental limit to how high a centrifugal pump can lift water by suction alone
C. Suction lift is limited exclusively by the diameter of the suction piping

D. Standard atmospheric pressure can theoretically support a water column of only about 34 feet,
limiting practical suction lift well below that



30. What does the term "vapor pressure" specifically describe for a given liquid at a specified
temperature?

A. The maximum pressure the liquid can be compressed to before it solidifies
B. The pressure at which the liquid and its vapor phase exist in equilibrium at that temperature
C. The pressure required to completely freeze the liquid at that temperature

D. The exact pressure rating stamped on the pump handling that liquid

31. Why does raising a fluid's temperature generally raise its vapor pressure, directly affecting a pump's
required NPSH margin at that temperature?

A. Higher temperature increases molecular energy, making the fluid more prone to vaporizing at a given
pressure

B. Vapor pressure actually decreases as fluid temperature increases in every case
C. Vapor pressure is completely independent of fluid temperature under any condition
D. This relationship only applies to gases, never to liquids being pumped

32. What does a pump's specific speed value generally indicate about the most suitable impeller design
type for a given application?

A. It indicates the exact material the impeller must be constructed from
B. It indicates only the pump's physical shipping weight, unrelated to its design

C. It indicates whether a radial, mixed, or axial-flow impeller design best suits that specific combination
of flow and head requirements

D. Specific speed has no actual relationship to impeller design selection

33. Why might a plant install a pressure-reducing valve (PRV) station rather than routing high-pressure
steam directly to a lower-pressure auxiliary use?

A. A PRV station is only used to increase pressure, never to reduce it
B. PRVs are illegal to install on any steam system rated above 15 psig

C. Routing high-pressure steam directly would always be equally safe and effective



D. A PRV safely and controllably reduces pressure to match what the downstream equipment or process
is actually rated for

34. What potential problem can occur if a PRV station lacks a properly sized downstream safety relief
valve as backup protection?

A. If the PRYV fails in the open position, downstream equipment could be overpressured beyond its safe
rating

B. No potential problem exists, since PRVs are considered inherently failure-proof devices

C. The only risk is a minor, gradual pressure drop downstream of the valve

D. A safety relief valve would actually increase, not reduce, downstream pressure risk

35. A pump operating at 1,200 RPM has its impeller diameter reduced from 10 inches to 9 inches at the
same speed. Per the affinity laws, what happens to flow rate?

A. Flow rate drops to approximately 81% of its original value

B. Flow rate drops to approximately 72.9% of its original value

C. Flow rate drops to exactly 90% of its original value

D. Flow rate remains completely unchanged with a smaller impeller

36. Why is impeller trimming considered a practical, lower-cost method of adjusting a centrifugal
pump's performance compared to replacing the entire pump?

A. Impeller trimming always increases pump performance rather than reducing it

B. Machining down an existing impeller's diameter is far less expensive than purchasing and installing
an entirely new pump

C. Impeller trimming requires no downtime at all to perform on an installed pump

D. Trimming the impeller has no actual effect on pump performance whatsoever

37. Why does a component subjected to both cyclic mechanical loading and sustained high temperature
face a combined creep-fatigue risk distinct from either mechanism alone?



A. Creep and fatigue always cancel each other out, extending component life

B. Only fatigue matters at elevated temperature; creep becomes irrelevant above 500°F

C. Creep-fatigue interaction only affects components made from aluminum alloys

D. The two damage mechanisms interact, causing failure at lower stress than either predicts alone

38. What does a Charpy impact test measure about a metal sample, and why does this differ from a
standard tensile test?

A. The energy absorbed when a notched sample fractures under sudden impact, revealing toughness
rather than static strength

B. The exact melting point of the sample under controlled laboratory heating
C. The sample's electrical conductivity under a sudden current pulse

D. The sample's resistance to slow, gradual corrosion attack over time

39. Why is a material's ductile-to-brittle transition temperature a critical design consideration for
equipment that may experience cold startup conditions?

A. This transition temperature has no actual bearing on any startup condition
B. Below this temperature, fracture behavior shifts from ductile to dangerously brittle suddenly
C. Materials always behave more ductile, never more brittle, at lower temperature

D. This transition only applies to non-metallic materials, never to steel

40. What weld defect specifically describes small gas pockets trapped within solidified weld metal?

A. Undercut
B. Lack of fusion
C. Porosity

D. Slag inclusion

41. What weld defect describes a groove melted into the base metal adjacent to a weld, left unfilled by
weld metal?



A. Porosity
B. Lack of fusion
C. Undercut

D. Slag inclusion

42. Why does a weld joining two dissimilar metals, such as carbon steel to stainless steel, require special
metallurgical consideration beyond a same-metal weld?

A. Dissimilar metal welds are actually identical in every respect to same-metal welds

B. Differing thermal expansion rates and potential dilution effects can create unique stress and
metallurgical compatibility challenges at the joint

C. Dissimilar metal welds never require any specific filler metal selection consideration
D. This type of weld is prohibited under every version of the ASME code

43. What is the general purpose of applying a corrosion-resistant weld overlay (cladding) to the interior
surface of a carbon steel pressure vessel?

A. Providing corrosion resistance only where needed, while carbon steel gives bulk strength
economically

B. Overlay cladding is purely decorative, providing no functional corrosion benefit
C. Cladding eliminates the need for the vessel to meet any pressure rating

D. Overlay cladding always weakens the vessel's overall structural strength significantly

44. How does erosion-corrosion differ from pure mechanical erosion occurring in the same high-velocity
flow location?

A. Erosion-corrosion and pure mechanical erosion are simply two names for one identical mechanism
B. Erosion-corrosion only occurs in locations with zero fluid velocity present
C. Pure mechanical erosion requires a corrosive fluid, exactly like erosion-corrosion does

D. Erosion-corrosion involves a combined mechanical and chemical attack, where flow removes
protective corrosion products faster than they can reform



45. What distinguishes microbiologically influenced corrosion (MIC) from other corrosion mechanisms
in terms of its underlying cause?

A. MIC is caused exclusively by extremely high system operating temperature alone
B. MIC only occurs in systems containing absolutely no water or moisture
C. MIC and general uniform corrosion share an identical root cause mechanism

D. MIC is driven or accelerated by the metabolic activity of specific microorganisms present in the
system

46. Why might an engineer specify a corrosion allowance, an intentional extra wall thickness, when
designing a new pressure vessel or piping system?

A. A corrosion allowance eliminates any need for future in-service inspection
B. Corrosion allowance is purely a cosmetic design choice with no functional purpose
C. It provides extra material that can be gradually lost to corrosion without losing integrity

D. Corrosion allowance always doubles the component's total material cost unnecessarily

47. What is the general purpose of positive material identification (PMI) testing performed on installed
piping or components?

A. PMI testing measures a component's exact wall thickness using ultrasonic sound

B. Verifying that the actual installed material matches its specified alloy, catching potential material
mix-ups before they cause a failure

C. PMI testing is performed exclusively to check a weld's visual appearance

D. PMI testing replaces the need for any pressure or leak testing

48. What does the silt density index (SDI) of feedwater indicate for a reverse osmosis system's expected
membrane fouling tendency?

A. A higher SDI indicates greater suspended particulate loading, correlating with a greater tendency to
foul RO membranes

B. SDI measures only the feedwater's dissolved oxygen concentration, unrelated to fouling



C. A higher SDI always indicates lower membrane fouling tendency, not higher
D. SDI has no established relationship to RO membrane performance at all

49. What does the Langelier Saturation Index (LSI) help predict about a given water sample's scaling or
corrosive tendency?

A. The exact dissolved oxygen concentration present in the water sample
B. The water sample's precise total dissolved solids concentration in ppm
C. The water sample's biological contamination level specifically

D. Whether the water is scale-forming (positive LSI) or corrosive/scale-dissolving (negative LSI) under
its current chemistry

50. What distinguishes a strong-acid cation exchange resin from a weak-acid cation exchange resin in a
demineralization system?

A. Strong-acid and weak-acid resins remove exactly the same ions under all conditions

B. A weak-acid resin removes cations more completely than any strong-acid resin

C. A strong-acid resin works across the full pH range; a weak-acid resin only within a limited range
D. Strong-acid resin only functions correctly in systems free of any dissolved oxygen

51. Why might condensate returning from a plant's process steam users sometimes require monitoring
for contamination before being returned to the boiler feedwater system?

A. Process equipment leaks could introduce contaminants such as oil or process chemicals into
otherwise high-purity condensate

B. Condensate returning from process users is always guaranteed to be contamination-free
C. Condensate monitoring is purely a historical practice with no genuine current value

D. Only condensate from a plant's own turbine exhaust ever requires any monitoring

52. Why does conductivity serve as a widely used, quick indirect indicator of a water sample's total
dissolved solids (TDS) concentration?



A. Conductivity and TDS are actually completely unrelated water quality parameters

B. Dissolved ionic solids conduct electricity, so conductivity rises predictably as ionic TDS
concentration increases

C. Conductivity only measures suspended solids, never any dissolved ionic content
D. Higher TDS concentration always produces lower measured conductivity readings

53. What distinguishes a neutralizing amine from a filming amine as two different approaches to
condensate system corrosion control?

A. A neutralizing amine raises condensate pH to reduce carbonic acid corrosion, while a filming amine
forms a protective barrier layer instead

B. Neutralizing and filming amines work through an identical chemical mechanism
C. A filming amine raises pH, while a neutralizing amine forms a barrier layer

D. Neither amine type has any actual effect on condensate system corrosion

54. What chemicals are typically used to regenerate a two-bed (cation and anion) demineralizer system's
respective resin beds?

A. Sodium chloride brine is used to regenerate both the cation and anion beds
B. Plain water alone is sufficient to regenerate both resin beds without any chemical

C. A strong acid, commonly sulfuric or hydrochloric, for the cation bed, and a strong base, commonly
sodium hydroxide, for the anion bed

D. Only a single shared regeneration chemical is used for both bed types

55. What is the general functional difference between an oxidizing biocide and a non-oxidizing biocide
used in cooling tower biological control?

A. Oxidizing and non-oxidizing biocides are simply two trade names for the same product

B. An oxidizing biocide chemically destroys microorganisms through oxidation, while a non-oxidizing
biocide disrupts biological processes through a different mechanism

C. A non-oxidizing biocide actually oxidizes microorganisms, unlike an oxidizing biocide
D. Only oxidizing biocides have any actual antimicrobial effect on cooling water



56. How does a threshold-type scale inhibitor prevent scale formation, as distinguished from a chelant
that directly binds hardness ions?

A. Threshold inhibitors work by physically filtering hardness ions out of the water
B. Threshold inhibitors and chelants both require stoichiometric dosing matched to hardness level
C. Threshold inhibitors function only at extremely high dosage levels, unlike chelants

D. A threshold inhibitor interferes with crystal growth at very low dosage, keeping hardness in solution
without stoichiometrically binding every ion

57. What does a corrosion inhibitor film specifically do at a metal surface to reduce corrosion rate?

A. It forms a thin protective layer that physically or chemically separates the metal surface from the
corrosive environment

B. It chemically converts the metal surface into an entirely different, inert material
C. It increases the metal surface's exposure to dissolved oxygen intentionally
D. It has no actual physical or chemical effect on the metal surface itself

58. What does a burner's turndown ratio specifically describe about its operating range?

A. The ratio of fuel cost to electricity cost for that specific burner
B. The exact number of individual burners installed on a single boiler

C. The ratio between a burner's maximum and minimum firing rates while maintaining stable, safe
combustion

D. The ratio of combustion air temperature to flue gas exit temperature

59. What distinguishes an ultraviolet (UV) flame scanner from an infrared (IR) flame scanner in the
specific radiation each detects to confirm flame presence?

A. UV and IR scanners actually detect the exact same wavelength of radiation
B. A UV scanner detects sound, while an IR scanner detects light

C. Neither scanner type actually detects any form of radiation from the flame



D. A UV scanner detects ultraviolet radiation characteristic of a flame, while an IR scanner instead
detects infrared radiation

60. Why might an infrared (IR) flame scanner be preferred over a UV scanner for certain solid fuel or
high-luminosity flame applications?

A. IR scanners are always less expensive to purchase than any UV scanner

B. IR scanners can better distinguish actual flame radiation from background furnace glow in some
high-luminosity combustion conditions

C. UV scanners cannot physically be installed on any boiler regardless of fuel type

D. IR scanners require no periodic cleaning or maintenance, unlike UV scanners

61. What does a fuel gas's Wobbe Index help predict when comparing interchangeability between two
different gaseous fuel supplies?

A. The exact flame color each gas will produce during combustion

B. The precise storage tank size required for each specific gas supply

C. The exact ignition temperature difference between the two gas supplies

D. Whether both gases deliver similar heat input through the same orifice at the same pressure

62. Why does propane generally require a different burner orifice sizing than natural gas, even though
both are common gaseous fuels?

A. Propane and natural gas actually require exactly identical orifice sizing in every case
B. Propane cannot be burned in any conventional gas burner design at all

C. Propane has a different heating value and specific gravity than natural gas, requiring different orifice
sizing to deliver comparable heat input

D. Natural gas always has a higher heating value per cubic foot than propane

63. Why does co-firing biomass alongside coal in an existing coal-fired boiler present combustion
control challenges beyond simply adjusting fuel feed rate?



A. Biomass typically has different moisture content, heating value, and combustion characteristics than
coal, requiring broader combustion system adjustment

B. Biomass and coal actually have identical combustion characteristics in every respect
C. Co-firing biomass eliminates the need for any combustion air adjustment whatsoever
D. Biomass always has a higher heating value per pound than coal in every case

64. What is a genuine operational advantage of fluidized bed combustion compared to conventional
pulverized fuel or stoker-fired combustion for certain fuel types?

A. Fluidized bed combustion actually requires a significantly higher flame temperature than
conventional methods

B. It can efficiently burn a wider range of lower-grade or variable-quality fuels while achieving good
combustion and emissions control at relatively lower flame temperature

C. Fluidized bed combustion can only burn a single specific fuel type with absolutely no flexibility
D. Fluidized bed combustion eliminates any need for ash handling equipment entirely

65. Why does fluidized bed combustion's relatively lower operating temperature provide an inherent
NOx control benefit compared to conventional high-temperature combustion?

A. Lower temperature actually has no effect on NOx formation of any kind

B. Lower temperature directly reduces the thermal NOx formation mechanism, which is highly sensitive
to peak flame temperature

C. Fluidized bed combustion actually operates at a higher, not lower, temperature

D. This NOx benefit only applies to SOx formation, not to NOx formation

66. What does dry ash handling generally offer compared to wet (sluice) ash handling in terms of
downstream ash management?

A. Dry ash handling actually generates significantly more wastewater than wet handling
B. Wet ash handling always costs less to operate than any dry ash system

C. Dry ash handling avoids generating large volumes of ash-contaminated wastewater requiring separate
treatment and disposal

D. Dry and wet ash handling produce chemically identical waste streams requiring identical treatment



67. Why might a jurisdiction require newly permitted combustion sources to meet Best Available
Control Technology (BACT) emissions standards?

A. BACT ensures new sources incorporate current, proven emissions control technology rather than
only meeting older, less stringent requirements

B. BACT requirements apply exclusively to sources that have never actually been built
C. BACT eliminates any need for a source to obtain an operating permit at all
D. BACT standards are always identical to whatever requirements applied decades earlier

68. What is the general purpose of a relative accuracy test audit (RATA) performed periodically on a
plant's continuous emissions monitoring system (CEMS)?

A. RATA testing physically cleans the CEMS analyzer's internal optical components
B. RATA testing is performed only once, exclusively at original CEMS installation
C. RATA testing replaces the need for any daily CEMS calibration check

D. Verifying that CEMS readings remain sufficiently accurate compared to an independent reference
measurement method

69. Why might a facility operating under a regional emissions trading (cap-and-trade) program have a
genuine financial incentive to reduce emissions below its allocated allowance?

A. Emissions trading programs actually provide no financial incentive of any kind

B. Reducing emissions below the allocated allowance can allow the facility to sell surplus allowances to
other regulated sources

C. Facilities are legally prohibited from ever emitting below their allocated allowance
D. Surplus allowances under such programs can never be sold or transferred to anyone

70. Why do boiler startup and shutdown periods often present distinct emissions challenges compared to
steady, normal operating conditions?



A. Startup and shutdown periods actually always produce lower emissions than steady operation
B. Emissions monitoring requirements are automatically suspended during startup and shutdown periods
C. Combustion during startup and shutdown is always identical to steady-state combustion

D. Combustion conditions during transient startup and shutdown are less stable, potentially producing
higher emissions than steady-state operation

71. What is the general regulatory concept behind Reasonably Available Control Technology (RACT)
requirements applied to certain existing combustion sources?

A. RACT only applies to sources built after a specific future regulatory deadline
B. RACT and BACT are simply two different names for one identical standard

C. RACT requires existing sources to implement control technology that is technically and economically
feasible given that source's specific circumstances

D. RACT eliminates any emissions control requirement for sources built before 1990

72. Why does this guide frame emissions control technology selection as inherently involving
engineering, economic, and regulatory judgment together, rather than a single fixed answer?

A. The appropriate technology depends on the specific source's characteristics, applicable regulatory
category, and genuine economic feasibility, all considered together

B. A single fixed emissions control technology is always correct for every source
C. Regulatory category has no actual bearing on appropriate technology selection

D. Economic feasibility is never an actual factor in any real emissions control decision

73. Why might a facility install power factor correction capacitors near a large inductive load such as a
motor?

A. Capacitors actually increase the total reactive power the utility must supply
B. Power factor correction capacitors have no effect on current drawn from the utility

C. Capacitors supply reactive power locally, reducing the reactive current the utility supply must
otherwise carry

D. Capacitors are installed solely to reduce the motor's real power consumption



74. What is the general function of an automatic voltage regulator (AVR) on a generator?

A. Continuously adjusting the prime mover's fuel or steam input directly

B. Continuously adjusting field excitation current to maintain generator output voltage at its setpoint
despite changing load

C. Continuously monitoring and logging total fuel consumption for reporting purposes

D. Continuously adjusting the generator's physical rotational speed setpoint directly

75. What does "droop" control mean when applied to a generator's governor system operating in parallel
with other generating units?

A. The generator's speed setpoint intentionally decreases slightly as load increases, allowing stable load
sharing among paralleled units

B. Droop control means the generator's speed remains perfectly fixed regardless of load
C. Droop control only applies to a single generator operating in complete isolation
D. Droop control refers to a generator's physical mounting height above its foundation

76. Why must generators operating in parallel on a shared bus have compatible droop settings to achieve
stable, predictable load sharing?

A. Droop settings actually have no effect on how load distributes between paralleled units
B. Compatible droop settings are only required when exactly two generators are paralleled
C. Mismatched droop settings always cause an immediate, automatic system-wide shutdown

D. Mismatched droop settings can cause units to share load unevenly or to hunt for stability rather than
settling predictably

77. What is the general function of a static transfer switch used with certain UPS systems, as
distinguished from a mechanical transfer switch?

A. Tt uses the exact same mechanical contacts and switching speed as a standard transfer switch

B. It only functions for loads below 5 kW, unlike a mechanical transfer switch



C. It uses solid-state switching devices to transfer load between sources extremely quickly, with no
moving contacts

D. It requires a longer transfer time than any mechanical transfer switch design

78. Why might harmonic filters be installed on a facility's electrical distribution system alongside VFDs
or other harmonic-generating equipment?

A. Harmonic filters actually increase the total harmonic distortion present on the system

B. Filters reduce harmonic distortion transmitted back onto the broader distribution system, protecting
other connected equipment

C. Harmonic filters are installed solely to improve the appearance of the electrical room

D. VFDs and similar equipment never actually generate any harmonic distortion at all

79. Why does arc flash hazard analysis assign a specific personal protective equipment (PPE) category
to different locations within an electrical distribution system?

A. Arc flash hazard is identical at every point in any electrical system
B. PPE category assignment is purely arbitrary, with no relationship to actual hazard level
C. Arc flash analysis only applies to equipment operating above 500,000 volts

D. Arc flash incident energy varies by location, and PPE requirements are matched to the actual hazard
level present at each specific point

80. Why is lockout-tagout (LOTO) considered an essential procedure before performing maintenance on
electrical or mechanical equipment?

A. It physically prevents unexpected energization or movement of equipment while personnel are
exposed to a hazard during maintenance

B. LOTO is purely a documentation exercise with no genuine physical safety function
C. LOTO procedures are only legally required for equipment operating above 1,000 volts
D. LOTO eliminates the need for any other safety precaution during maintenance work



81. What is a key operational trade-off between flywheel-based energy storage and battery-based energy
storage for short-duration ride-through applications?

A. Flywheels and batteries offer functionally identical performance in every respect

B. Flywheels generally offer very fast response and long cycle life but limited energy storage duration
compared to batteries

C. Batteries always respond faster than any flywheel-based storage system

D. Flywheels can typically store energy for many hours longer than batteries

82. How does demand-side management generally differ from demand response as two related but
distinct utility program concepts?

A. Demand-side management and demand response are simply two names for one identical program
type

B. Demand response encompasses broader long-term efforts, while demand-side management targets
only short-term events

C. Neither concept has any actual relationship to a facility's electricity costs

D. Demand-side management encompasses broader, often longer-term efficiency and load-shaping
efforts, while demand response specifically targets short-term event-driven load reduction

83. What distinguishes an ice-harvester thermal storage system from an ice-on-coil thermal storage
system in how each produces stored ice?

A. Ice-on-coil and ice-harvester systems produce ice through an identical mechanical process
B. An ice harvester never actually produces any ice at all, despite its name
C. An ice harvester periodically forms ice on a plate, then mechanically releases it into storage

D. Ice-on-coil systems periodically harvest ice, while ice-harvester systems build it continuously

84. Why does functional performance testing during commissioning go beyond simply verifying that
individual equipment items operate correctly on their own?



A. Tt verifies that integrated systems and control sequences actually perform correctly together as a
complete, functioning system

B. Functional performance testing is purely redundant with equipment-level testing already performed
C. Individual equipment testing alone is always fully sufficient for commissioning purposes

D. Functional performance testing only applies to purely mechanical equipment, never controls

85. Why does a comprehensive operations and maintenance (O&M) manual handover matter as part of a
completed commissioning process?

A. An O&M manual is purely a legal formality with no genuine practical operational value
B. O&M manuals are only useful during the original construction phase itself

C. It provides the plant staff who will operate and maintain the equipment long-term with the
documentation needed to do so safely and effectively

D. A verbal handover from the contractor is always fully sufficient without any written manual

86. Why might a plant maintain an on-site spare parts inventory for certain critical rotating equipment
components rather than relying entirely on ordering parts as needed?

A. Some critical components have long lead times, and an unplanned failure without a spare on hand
could cause extended, costly downtime

B. Spare parts inventory has no actual relationship to a plant's expected downtime duration
C. All replacement parts for any equipment are always available for immediate next-day delivery
D. Maintaining spare parts inventory is prohibited by ASME code for any pressure equipment

87. What is the general purpose of a variance (or exception) request process available in most
jurisdictional boiler acts?

A. A variance process allows a facility to permanently ignore all applicable code requirements
B. Variance requests are never actually granted under any circumstances by any jurisdiction
C. This process exists solely to generate additional revenue through variance application fees

D. Allowing a facility to request approval for an alternative approach that provides equivalent safety to a
specific code requirement



88. What does it generally mean when a jurisdiction adopts a code "by reference" rather than
incorporating its full text directly into the jurisdiction's own statute?

A. Adoption by reference means the jurisdiction ignores the referenced code entirely

B. The jurisdiction's law points to the external code document as the applicable technical standard,
without reproducing its full text

C. Adoption by reference requires the jurisdiction to rewrite the entire code from scratch

D. This distinction has no actual legal significance in any jurisdiction

89. Why might a jurisdiction's boiler act specifically address equipment that moves across state or
provincial lines, such as a portable boiler used at multiple job sites?

A. Portable equipment is always entirely exempt from any jurisdictional boiler act requirement

B. Interstate or interprovincial movement raises distinct registration and inspection coordination
questions beyond equipment that remains permanently at one fixed location

C. Only permanently installed equipment can ever be legally operated under any circumstances
D. Interstate movement has no actual bearing on any applicable regulatory requirement

90. What is the general role of a special inspector, as distinguished from a jurisdictional (state or
provincial) inspector, in some boiler and pressure vessel inspection programs?

A. A special inspector has no actual authority to perform any inspection whatsoever
B. Special inspectors and jurisdictional inspectors are simply two names for the identical role
C. A special inspector may only inspect equipment that has already failed catastrophically

D. A special inspector, often employed by an inspection agency, performs inspections under jurisdiction
commission

91. What does an owner-user inspection program generally allow a qualifying facility to do regarding
certain of its own pressure equipment?

A. Completely eliminate any inspection requirement whatsoever for the facility's equipment

B. Bypass any jurisdictional registration requirement for newly installed equipment



C. Perform certain required inspections using the facility's own qualified personnel rather than relying
exclusively on outside inspectors

D. Self-certify original construction of new pressure vessels without any external oversight

92. What does an ASME-accredited Quality Program (sometimes evidenced by a Quality System
Certificate) generally demonstrate about a manufacturing or repair organization?

A. The organization maintains documented, verified processes and controls meeting ASME's
requirements for that specific scope of work

B. The organization has never once produced a defective product of any kind
C. A Quality Program certificate is purely decorative, with no actual verification behind it

D. This certification is only ever required for organizations working outside North America

93. What is the general purpose of a manufacturer's data report form completed for a new boiler or
pressure vessel at the time of original construction?

A. The data report form serves only as an internal shipping invoice for the manufacturer
B. Data report forms are discarded once the equipment successfully passes its first inspection

C. Documenting key design, material, and construction details in a standardized format for the
equipment's permanent regulatory and ownership record

D. This form is completed only if the equipment fails its initial hydrostatic test

94. Why does a boiler's nameplate typically include information such as maximum allowable working
pressure, along with manufacturer and construction details?

A. The nameplate exists purely for aesthetic or branding purposes with no functional information
B. Nameplate information is redundant and provides nothing beyond what operators already know
C. Nameplates are required only on boilers manufactured before ASME Section I first existed

D. It provides essential identifying and safety-critical information readily visible and available to
operators and inspectors at the equipment itself



95. What is the general purpose of an ASME Code Case, as distinguished from a formal revision to the
code itself?

A. A Code Case immediately and permanently replaces the existing code text upon its issuance

B. A Code Case provides an alternative, pre-approved method or material acceptable under specific
conditions before that content may eventually be formally incorporated into the code

C. Code Cases are purely historical documents with no current, ongoing technical applicability

D. Code Cases can only be issued for equipment that has already failed in service

96. Why might a jurisdiction include a grandfather clause allowing certain older equipment to continue
operating without meeting every requirement of the current code edition?

A. Retroactively requiring full compliance with every current requirement for equipment already safely
operating under an older, still-adequate standard is often impractical

B. A grandfather clause exempts older equipment from every safety requirement of any kind whatsoever
C. Grandfather clauses are only ever applied to equipment manufactured within the last five years
D. This concept has no actual application to boiler or pressure vessel regulation anywhere

97. What recourse might a facility generally have if it disagrees with a specific finding made by a
jurisdictional boiler inspector during a routine inspection?

A. No recourse of any kind exists once an inspector has documented any finding
B. The facility's only option is immediately shutting the equipment down permanently
C. The facility may simply ignore the finding without any further action required

D. A formal appeal or review process, typically available through the jurisdiction's regulatory
framework, to have that specific finding reconsidered

98. Why do some neighboring jurisdictions establish mutual recognition agreements covering certain
boiler inspection or licensing matters?

A. Mutual recognition agreements actually increase the total regulatory burden for all parties involved

B. These agreements eliminate any inspection requirement entirely for the jurisdictions involved



C. Mutual recognition can reduce duplicative inspection or licensing burden for equipment or personnel
that regularly cross between those specific jurisdictions

D. Mutual recognition only applies to jurisdictions located on entirely different continents

99. How does a Professional Engineer's stamp on an engineering document generally differ in purpose
from a boiler operator's license?

A. A PE stamp and an operator's license authorize exactly the same scope of activity

B. A PE stamp certifies that a licensed engineer takes professional responsibility for specific engineering
design work, distinct from an operator's authorization to run equipment

C. An operator's license is required to perform any engineering design calculation
D. A PE stamp is required before any operator may be issued a valid license

100. Why does this guide ultimately suggest that a 1st Class engineer's career-long relationship with
codes and regulation is better understood as ongoing engagement rather than a credential earned once
and then set aside?

A. Codes, technology, and jurisdictional requirements continue evolving, requiring sustained attention
rather than one-time mastery at the point of initial licensing

B. Codes and regulations never actually change once a jurisdiction first adopts them

C. A 1st Class license, once earned, requires absolutely no further attention of any kind

D. This ongoing engagement applies only during an engineer's very first year of employment

Practice Exam 9: Answer Key and Explanations

1. A — A — Steam rate expresses the mass of steam required to produce one unit of electrical energy,
commonly in lb/kWh, a practical performance metric closely related to but distinct from thermal
efficiency, since it directly reflects how efficiently a specific turbine-generator converts steam energy
into usable electrical output. This metric is distinct from thermal efficiency but closely related to it.

2. B— B — A reheat cycle returns partially expanded steam to the boiler for additional heating before
continuing expansion through a later turbine stage, which raises the average temperature at which heat is
added to the cycle while also reducing final exhaust moisture content compared to a single, non-reheat
expansion to the same final pressure.



3. D — D — Whatever fraction of fuel energy input is not converted to useful work must be rejected as
waste heat, and in a simple-cycle gas turbine this rejected energy leaves primarily as hot exhaust gas,
which is exactly the recoverable heat source a combined-cycle configuration captures using a heat
recovery steam generator.

4. C — C — Net heat rate accounts for the plant's own internal auxiliary power consumption, such as
pumps, fans, and control systems, reflecting the fuel required per unit of power actually delivered to the
grid, a more representative figure for evaluating a plant's real-world performance than gross heat rate
alone. This is a more representative figure for real-world plant performance evaluation.

5. C — C — When a sample's entropy exactly equals sf, the saturated liquid entropy value at that
pressure, the sample is at the saturated liquid state itself, with zero quality, since sf represents the
entropy of saturated liquid with no vapor fraction present, the counterpart to sg representing entropy at
100% quality.

6. A — A — The first-stage nozzle block receives steam at the cycle's highest temperature and pressure,
immediately after boiler superheating, subjecting it to the most demanding thermal and mechanical
conditions anywhere in the turbine, which is why first-stage components often use more temperature-
resistant materials than later, cooler stages. This is why first-stage materials often differ from later,
cooler stages.

7.D — D — A valve point appears on a turbine's heat rate curve where a sequentially operated governor
valve reaches full opening, momentarily changing how efficiently additional load is served and creating
a visible kink or slope change in the curve, a detail relevant to understanding non-uniform part-load
turbine performance. This detail matters for understanding non-uniform part-load turbine performance.

8. B— B — Net work equals gross turbine work minus pump work, so gross turbine work equals net
work plus pump work: 1,200 plus 15 equals 1,215 kJ/kg. This rearrangement lets an engineer recover
the gross turbine figure whenever net work and pump work are the two known quantities available. This
rearrangement recovers the gross figure from the two known quantities.

9. D — D — Drawing auxiliary steam from an appropriately reduced intermediate pressure point, rather
than the highest-pressure main line, avoids unnecessarily using high-grade, high-exergy energy for
comparatively low-demand auxiliary functions like building heat, following the general engineering
principle of matching energy quality to the actual quality the task requires. This follows matching
energy quality to the actual task's need.

10. C — C — A fluid's boiling point drops as pressure is reduced below atmospheric, which is exactly
why a condenser operating under vacuum allows turbine exhaust steam to condense at a correspondingly
lower temperature than it would at atmospheric pressure, directly enabling the deeper turbine expansion
that improves cycle efficiency. This directly enables the deeper expansion that improves cycle
efficiency.

11. A — A — Expressing cycle calculations using specific properties, per unit mass, such as kJ/kg or
Btu/lb, allows direct comparison and calculation independent of the actual total mass flow rate involved,



since the same specific enthalpy, entropy, or work applies whether analyzing 1 Ib/hr or 1,000,000 1b/hr
of steam flow. The same specific value applies regardless of the mass flow involved.

12. B — B — The critical point marks the specific pressure and temperature combination above which
the distinction between liquid and vapor phases disappears entirely, directly relevant to supercritical
boiler design, which operates above this point and therefore transitions through water's states without the
discrete boiling plateau a subcritical unit exhibits. This directly relates to supercritical boiler design
operating above this point.

13. A — A — Vacuum in inches of mercury equals (atmospheric pressure minus absolute pressure)
converted using approximately 2.036 in. Hg per psi: (14.7 - 2.0) x 2.036 = 12.7 x 2.036, approximately
25.9 in. Hg vacuum, illustrating how deep a well-performing condenser vacuum typically runs relative
to atmospheric reference. This illustrates how deep a well-performing condenser vacuum typically runs.

14. B — B — Throttling steam to a lower pressure before turbine admission, the governing method
some turbines use for part-load control, reduces the pressure drop and associated available energy the
turbine can extract during expansion, which is why throttled part-load operation typically shows
somewhat reduced efficiency compared to full-load conditions. This is why throttled part-load operation
often shows reduced efficiency.

15. C — C — Nozzle governing sequentially opens separate steam admission valves as load increases,
generally achieving better part-load efficiency than a single throttling valve, since each open valve
admits steam at closer to full pressure rather than throttling all steam through one partially closed valve,
at the cost of somewhat greater mechanical complexity.

16. D — D — Available energy (exergy) represents the maximum theoretical work extractable as steam
ideally, reversibly expands from its current state down to a specified reference or dead state, commonly
ambient conditions, a concept useful for identifying where the greatest true energy losses occur across a
plant's various processes. This concept helps identify where the greatest true energy losses occur.

17. C — C — An increase in steam output at the same fuel input rate following soot removal directly
indicates that deposit buildup had been meaningfully reducing heat transfer effectiveness beforehand,
confirming that the accumulated soot or ash was measurably degrading boiler performance prior to that
specific cleaning action being taken. This confirms the soot had been measurably degrading
performance beforehand.

18. B— B — For a wheel and axle, theoretical mechanical advantage equals wheel radius divided by
axle radius: 14 divided by 2 equals 7.0. This same lever-like principle scales down to smaller
mechanisms such as a screwdriver handle turning a narrow shaft, multiplying applied force by this same
radius ratio. This same principle scales down to something like a screwdriver handle.

19. A — A — In a compound gear train, the individual mechanical advantage contributed by each
meshed gear pair multiplies together across the full train rather than simply adding, which is why even
modest individual gear ratios can combine to produce a substantial overall mechanical advantage



through a multi-stage gear train. Even modest individual ratios can combine into a substantial overall
advantage.

20. D — D — The parallel axis theorem allows calculation of a body's moment of inertia about any axis
parallel to, but offset from, its center of mass axis, by adding a correction term based on that offset
distance and total mass, a useful tool for analyzing components that rotate about an off-center axis.

21. D — D — Rotational kinetic energy equals one-half times moment of inertia times angular velocity
squared: 0.5 x 620 x 210A2 = 0.5 x 620 x 44,100 = 13,671,000 joules. This substantial stored energy
directly underlies why coast-down and turning gear procedures are treated as safety-critical steps. This
underlies why coast-down and turning gear procedures are safety-critical.

22. B — B — A flyweight governor mechanism relies on the fact that as rotational speed changes, the
centripetal force required to keep the flyweights moving in their circular path also changes, causing
them to shift radial position outward or inward, a mechanical position change the governor linkage then
translates into a speed-control signal.

23. C — C — Centripetal force equals mass times angular velocity squared times radius: F = 3 x 24012
x 0.5 = 3 x 57,600 x 0.5 = 86,400 newtons. This large force at a moderate operating speed again
illustrates why rotating equipment design demands careful, rigorous structural stress analysis at every
stage.

24. A — A — Torque equals (550 x 5,252) divided by 900, which is 2,888,600 divided by 900, or
approximately 3,209.4 lb-ft. This relatively low-speed, high-torque combination is typical of heavy
industrial drive applications where slower rotational speed corresponds to substantially higher torque at
the same delivered power. Slower speed corresponds to substantially higher torque at the same power.

25. D — D — A key's smaller cross-section compared to the shaft it connects means it can be
intentionally designed as a sacrificial weak link in some applications, shearing under an overload
condition to protect more expensive or harder-to-replace shaft and coupling components from more
serious, costlier damage during an unexpected overload event.

26. C — C — A shear pin is deliberately designed to fail under a defined overload condition, acting as a
sacrificial component that protects more expensive or harder-to-replace downstream equipment, such as
a pump or fan, from more serious mechanical damage that a sustained overload might otherwise cause
without this planned point of failure.

27. B— B — Rearranging the hydrostatic pressure formula for specific gravity: SG = Pressure / (0.433
x Depth) = 9.53 /(0.433 x 22) = 9.53/9.53 = 1.0. A specific gravity of exactly 1.0 confirms this liquid
has essentially the same density as pure water at this measured condition.

28. A — A — Hydrostatic pressure increases linearly with depth because each additional foot of fluid
column adds an equal increment of weight above any given point, and since fluid density is essentially
constant with depth for practical purposes, this produces a straightforward linear relationship rather than
any exponential pressure increase. Fluid density stays essentially constant with depth for practical
purposes.



29. D — D — Standard atmospheric pressure can theoretically support a water column of only about 34
feet at sea level, and because a centrifugal pump's suction lift relies on atmospheric pressure pushing
water up into the pump, practical suction lift is limited well below that theoretical maximum once
friction losses and NPSH margin are considered.

30. B— B — Vapor pressure describes the specific pressure at which a liquid and its vapor phase exist
in equilibrium at a given temperature; if local pressure drops below a fluid's vapor pressure at its current
temperature, as can happen at a pump's impeller eye, that fluid will locally vaporize, causing cavitation.

31. A — A — Higher fluid temperature increases average molecular energy, making the fluid more
prone to vaporizing at a given pressure, which raises its vapor pressure and correspondingly narrows the
pressure margin available before local vaporization (cavitation) can occur, which is why hot water and
condensate pump applications require particular NPSH attention.

32. C — C — Specific speed is a calculated value combining a pump's flow rate, developed head, and
rotational speed that indicates which general impeller design type, radial-flow, mixed-flow, or axial-
flow, best suits that particular combination of requirements, guiding pump selection toward an
appropriate design for high-head/low-flow versus low-head/high-flow applications. This guides
selection toward high-head/low-flow versus low-head/high-flow designs.

33. D — D — A pressure-reducing valve station safely and controllably reduces steam pressure to a
level appropriate for downstream equipment or process needs, preventing overpressure of equipment
rated for a lower pressure than the main steam header, a straightforward but important application of
throttling in a practical plant piping system. This is a straightforward but important application of
throttling in practice.

34. A — A — If a PRV fails in the open position, allowing full upstream pressure to pass through
uncontrolled, downstream equipment rated for the lower reduced pressure could be overpressured
beyond its safe design rating, which is exactly why a properly sized downstream safety relief valve is
standard, required backup protection at a PRV station.

35. C — C — The impeller-trim affinity laws parallel the speed-based laws: at constant speed, flow rate
varies linearly with impeller diameter, so flow drops to 9/10 = 90% of its original value. Note this differs
from head, which would drop to (9/10)/2, or 81%, at the same trim. Note this differs from head, which
would drop by the squared ratio instead.

36. B— B — Machining down an existing impeller's outer diameter to reduce developed head and flow
is far less expensive than purchasing and installing an entirely new, differently sized pump, making
impeller trimming a common, practical field method for better matching an existing pump's performance
to a specific system's actual requirements.

37. D — D — Creep-fatigue interaction reflects that cyclic mechanical loading and sustained high-
temperature creep damage do not simply add independently; their combined effect can cause failure at a
lower stress or in fewer cycles than either mechanism alone would predict, an important consideration
for components like turbine rotors experiencing both thermal cycling and steady load.



38. A— A — A Charpy impact test measures the energy a notched sample absorbs when fractured
under sudden impact loading, revealing toughness and brittle-to-ductile transition behavior rather than
the static strength a standard tensile test measures, particularly relevant for materials that must perform
reliably under impact or low-temperature service conditions. This matters particularly for materials
serving impact or low-temperature conditions.

39. B — B — Below a material's ductile-to-brittle transition temperature, its fracture behavior shifts
from absorbing significant energy through ductile deformation to fracturing suddenly with little
warning, even at stress levels that would be entirely acceptable above that transition, which is why cold
startup conditions receive particular design and operational attention. This is why cold startup conditions
receive particular design attention.

40. C — C — Porosity refers to small gas pockets trapped within solidified weld metal, typically caused
by contamination, moisture, or improper shielding gas coverage during welding, distinct from undercut
(a groove melted into base metal at the weld toe) or lack of fusion (incomplete bonding between weld
passes or to base metal).

41. C — C — Undercut describes a groove melted into the base metal immediately adjacent to a weld,
left unfilled by weld metal, which reduces the effective cross-section at that location and can act as a
stress concentration point, distinct from porosity's trapped gas or lack of fusion's incomplete bonding
between passes.

42. B — B — Joining dissimilar metals introduces unique challenges beyond a same-metal weld,
including differing thermal expansion rates that create stress at the joint during temperature changes, and
dilution effects where mixing of the two base metals into the weld pool can affect the resulting weld's
metallurgical properties and corrosion resistance.

43. A — A — Weld overlay cladding applies a thin layer of corrosion-resistant alloy, such as stainless
steel, to the interior surface of a carbon steel pressure vessel, providing corrosion resistance from the
more expensive alloy only where actually needed at the wetted surface, while the carbon steel base
metal economically provides the bulk structural strength.

44. D — D — Erosion-corrosion involves a combined mechanical and chemical attack, where high-
velocity flow physically removes protective corrosion product films faster than they can naturally
reform, accelerating the underlying corrosion process beyond what either pure mechanical erosion or
pure corrosion alone would produce at that same location. This accelerates corrosion beyond what either
mechanism alone would produce.

45. D — D — Microbiologically influenced corrosion is driven or significantly accelerated by the
metabolic activity of specific microorganisms, such as sulfate-reducing bacteria, present in a system,
distinguishing it from purely chemical or electrochemical corrosion mechanisms, and typically requiring
biocide treatment as part of an effective control strategy alongside standard corrosion management.

46. C — C — A corrosion allowance provides additional wall thickness beyond the minimum
structurally required, intended to be gradually consumed by expected corrosion over the component's



design life without compromising structural integrity before the next scheduled inspection or eventual
replacement, a standard design practice for components exposed to a known corrosive environment.

47. B — B — Positive material identification testing, commonly using portable X-ray fluorescence or
optical emission spectroscopy equipment, verifies that installed material actually matches its specified
alloy, catching potential material mix-ups, such as a lower-grade material installed where a higher-alloy
material was actually specified, before that mismatch can contribute to an in-service failure.

48. A — A — Silt density index measures how quickly a standardized filter becomes plugged by
feedwater, and a higher SDI value indicates greater suspended particulate loading, correlating with a
greater tendency to foul RO membranes over time, which is why SDI testing helps determine whether
additional pre-filtration is needed ahead of an RO system.

49. D — D — The Langelier Saturation Index uses a water sample's pH, temperature, alkalinity, calcium
hardness, and total dissolved solids to calculate whether that water is scale-forming (a positive LSI,
tending to deposit calcium carbonate) or corrosive and scale-dissolving (a negative LSI), a widely used
tool for cooling water and other treatment program chemistry decisions.

50. C — C — A strong-acid cation resin removes cations effectively across the full pH range typically
encountered, while a weak-acid cation resin is effective only within a more limited pH range, generally
targeting bicarbonate-associated hardness, meaning resin selection depends on the specific water
chemistry and treatment goals of a given system.

51. A — A — Condensate returning from process steam users can become contaminated if a leak
develops in process heat exchange equipment, introducing oil, process chemicals, or other contaminants
into otherwise high-purity condensate, which is why conductivity or other monitoring at the condensate
return point helps detect contamination before it reaches boiler feedwater.

52. B— B — Because dissolved ionic solids conduct electricity, a water sample's conductivity rises in a
generally predictable relationship as ionic TDS concentration increases, making conductivity
measurement a quick, convenient, continuous indirect indicator of TDS suitable for real-time
monitoring, though the exact conductivity-to-TDS relationship varies somewhat depending on the
specific ions present.

53. A — A — A neutralizing amine raises condensate system pH to counteract carbonic acid formed
from carbon dioxide dissolving into condensate, reducing that specific corrosion mechanism, while a
filming amine instead forms a thin, continuous protective barrier layer on metal surfaces, physically
separating them from the corrosive condensate, a different underlying mechanism entirely.

54. C — C — A two-bed demineralizer's cation resin is regenerated with a strong acid, commonly
sulfuric or hydrochloric acid, restoring its hydrogen-form exchange sites, while the anion resin is
regenerated with a strong base, commonly sodium hydroxide (caustic), restoring its hydroxide-form
exchange sites, distinct chemistry from the simple sodium chloride brine used for softener regeneration.

55. B — B — An oxidizing biocide, such as chlorine or bromine-based products, destroys
microorganisms through direct oxidative chemical action, while a non-oxidizing biocide instead disrupts



specific biological processes, such as cell membrane function, through a different mechanism, and many
cooling tower programs alternate or combine both types to reduce the risk of resistant organism
development.

56. D — D — A threshold-type scale inhibitor interferes with crystal nucleation and growth at very low,
substoichiometric dosage, effectively keeping hardness minerals in solution without needing to directly
bind every individual hardness ion the way a chelant does, allowing effective scale control at a much
lower and more economical chemical dosage.

57. A — A — A corrosion inhibitor forms a thin protective film at the metal surface, whether through
adsorption, a passivating oxide layer, or a precipitated barrier, that physically or chemically separates
the underlying metal from direct contact with the corrosive environment, reducing the rate at which the
electrochemical corrosion reaction can proceed.

58. C — C — Turndown ratio describes the ratio between a burner's maximum and minimum firing
rates while still maintaining stable, safe combustion, such as a 10:1 turndown ratio meaning the burner
can operate anywhere from 10% to 100% of maximum rate, a key specification for boilers expected to
serve a widely varying load range.

59. D — D — A UV flame scanner detects ultraviolet radiation characteristic of an actively burning
flame, while an IR flame scanner instead detects infrared radiation, and each type has particular
strengths and limitations depending on fuel type and furnace background radiation, which is why
scanner selection is matched to the specific burner and fuel application.

60. B— B — In certain high-luminosity combustion conditions, such as some solid fuel applications
with substantial background furnace glow, an IR scanner can sometimes better distinguish genuine
flame radiation from that background glow than a UV scanner would, which is why scanner type
selection considers the specific fuel and furnace conditions involved.

61. D — D — Wobbe Index combines a fuel gas's heating value and specific gravity into a single figure
that helps predict whether two different gas supplies will deliver similar heat input through the same
burner orifice at the same supply pressure, a key consideration when a facility might switch between
pipeline natural gas sources or blend with another gas.

62. C — C — Propane has a meaningfully higher heating value per cubic foot and different specific
gravity than natural gas, meaning a burner orifice sized correctly for natural gas will not deliver the
correct heat input if propane is substituted without a corresponding orifice size change, which is why
dual-fuel-capable equipment includes orifice changeover provisions.

63. A— A — Biomass fuels typically have different moisture content, heating value, particle size, and
combustion characteristics than coal, meaning co-firing requires broader combustion system adjustment
beyond simply changing fuel feed rate, potentially affecting flame stability, ash handling, and emissions
characteristics compared to firing coal alone at the same total heat input.

64. B— B — Fluidized bed combustion suspends fuel particles in an upward-flowing air stream over a
bed of inert material, allowing efficient combustion of a wider range of lower-grade or variable-quality



fuels while achieving good combustion and emissions control at relatively lower flame temperature than
conventional pulverized fuel combustion, which also naturally suppresses thermal NOx formation.

65. B— B — Because thermal NOx formation is highly sensitive to peak flame temperature, fluidized
bed combustion's relatively lower and more uniform operating temperature inherently suppresses this
specific formation mechanism, providing an NOx control benefit that complements rather than replaces
the separate combustion-side and post-combustion NOx control techniques covered elsewhere in this
guide.

66. C — C — Dry ash handling collects and transports ash without adding water, avoiding the large
volumes of ash-contaminated wastewater that wet (sluice) ash handling generates, which would
otherwise require separate wastewater treatment and disposal, an environmental and cost consideration
increasingly favoring dry handling systems at many facilities over older wet sluice designs.

67. A — A — Best Available Control Technology requirements generally ensure newly permitted
combustion sources incorporate current, technically and economically proven emissions control
technology, rather than being permitted to meet only older, potentially less stringent standards, reflecting
the general regulatory principle that new construction is a practical point to require the best currently
available control approach.

68. D — D — A relative accuracy test audit periodically compares CEMS readings against an
independent reference measurement method to verify the CEMS continues providing sufficiently
accurate data, a periodic quality assurance check required by many jurisdictions to maintain confidence
in the continuous compliance data a CEMS is relied upon to generate.

69. B — B — Under a cap-and-trade emissions program, a facility that reduces emissions below its
allocated allowance can potentially sell that surplus allowance to other regulated sources needing
additional allowances, creating a genuine financial incentive for emissions reduction beyond the
baseline compliance requirement alone, a market-based mechanism distinct from a simple fixed
emissions limit.

70. D — D — Combustion conditions during transient startup and shutdown periods are inherently less
stable than steady-state operation, with air-fuel ratio, flame temperature, and other parameters still
stabilizing, which can produce higher transient emissions than steady operation, a recognized challenge
some regulatory frameworks address through separate startup and shutdown emissions provisions.

71. C — C — Reasonably Available Control Technology requirements apply to certain existing
combustion sources, requiring implementation of control technology that is technically and
economically feasible given that specific source's circumstances, generally representing a somewhat less
stringent standard than BACT, which typically applies to new sources able to incorporate control
technology into original design from the outset.

72. A — A — Appropriate emissions control technology selection depends on the specific source's fuel,
size, and combustion characteristics, its applicable regulatory category (such as new source review,
RACT, or BACT), and genuine economic feasibility for that specific facility, all considered together,



rather than following a single universal answer applicable identically to every combustion source
encountered.

73. C — A — Power factor correction capacitors supply reactive power locally at or near an inductive
load, reducing the reactive current the utility supply and facility distribution system must otherwise
carry to serve that same real power demand, improving overall power factor and reducing the associated
demand charge penalty some utility rate structures apply.

74. B — B — An automatic voltage regulator continuously adjusts field excitation current supplied to
the generator's rotor winding to maintain output voltage at its setpoint despite changing load conditions,
a distinct control function from the governor, which instead adjusts the prime mover's fuel or steam
input to control speed and real power output.

75. A — C — Droop control intentionally allows a generator's speed setpoint to decrease slightly as its
load increases, and when multiple generators with matched droop characteristics operate in parallel, this
characteristic allows load to distribute predictably and stably among them, rather than each unit fighting
for control of system frequency independently.

76. D — D — Generators with mismatched or incompatible droop settings operating in parallel can
share load unevenly, with one unit taking a disproportionate share, or in more severe cases can hunt for
stability rather than settling into a predictable operating point, which is why droop coordination is an
important part of parallel generator system design and commissioning.

77. C — A — A static transfer switch uses solid-state switching devices, such as thyristors, rather than
mechanical contacts, to transfer a load between two power sources extremely quickly, often within a
fraction of a single AC cycle, a speed advantage important for sensitive loads that cannot tolerate even
the brief interruption a mechanical switch might introduce.

78. B— C — Harmonic filters reduce the harmonic distortion that VFDs and other non-linear electronic
loads inject back onto a facility's broader electrical distribution system, protecting other connected
equipment, such as transformers, capacitors, and sensitive electronics, from the overheating,
malfunction, or reduced service life that excessive harmonic distortion can otherwise cause.

79. D — D — Arc flash incident energy varies meaningfully by location within an electrical distribution
system, depending on factors such as available fault current, clearing time, and equipment configuration,
so PPE category requirements are matched to the actual calculated hazard level present at each specific
point, rather than applying one uniform requirement everywhere.

80. A — A — Lockout-tagout physically prevents unexpected energization, startup, or movement of
equipment while personnel are exposed to a hazard during maintenance, through physical isolation
devices and locks that cannot be removed except by the person who applied them, a genuinely essential
safety control rather than a purely administrative or documentation-only requirement.

81. B — B — Flywheel energy storage generally offers very fast response time and long cycle life
without the gradual capacity degradation batteries experience, but typically provides only a limited



duration of stored energy compared to batteries, making flywheels well suited to brief ride-through
applications rather than extended backup power needs batteries can better serve.

82. D — D — Demand-side management is a broader category encompassing longer-term efficiency
improvements, load shifting, and general load-shaping efforts, while demand response more specifically
refers to short-term, often event-driven load reduction in response to a specific utility or grid operator
request, a narrower and more immediate subset of the broader demand-side management concept.

83. C — C — An ice-harvester system periodically forms a layer of ice on a plate or evaporator surface
and then mechanically releases, or harvests, that ice into a storage tank below, repeating this cycle
continuously, a distinct process from an ice-on-coil system, which instead builds ice continuously and
directly on submerged coils within the storage tank itself.

84. A — A — Functional performance testing verifies that integrated systems and their control
sequences actually perform correctly together as a complete, functioning system, going beyond simply
confirming that individual equipment items operate correctly in isolation, since a plant's real
performance depends on how its many interconnected systems and controls interact under actual
operating conditions.

85. C — C — A comprehensive O&M manual provides the plant staff who will operate and maintain
equipment over its long service life with the documentation, including operating procedures,
maintenance schedules, and troubleshooting guidance, needed to do so safely and effectively,
information that would otherwise be lost once the original commissioning and construction team departs
the project.

86. A — A — Some critical rotating equipment components have genuinely long manufacturing or
procurement lead times, and an unplanned failure without an appropriate spare already on hand could
cause extended, costly downtime while a replacement is sourced, which is why a risk-based spare parts
strategy for genuinely critical components is a standard reliability practice.

87. D — D — A variance or exception process allows a facility to formally request approval for an
alternative approach that provides equivalent safety to a specific code requirement, useful where a literal
requirement is impractical for a genuine reason, while still requiring the requesting party to demonstrate
that equivalent safety is actually achieved.

88. B— B — Adopting a code by reference means a jurisdiction's own statute or regulation points to an
external code document, such as ASME Section I, as the applicable technical standard, without
reproducing that code's full text directly into the jurisdiction's own law, a common and practical
legislative approach given how extensive and how often updated technical codes are.

89. B — B — Equipment that moves across jurisdictional lines, such as a portable boiler used at
multiple job sites in different states, raises distinct registration and inspection coordination questions that
a boiler act addressing only permanently installed equipment would not fully anticipate, which is why
some jurisdictions include specific provisions for this genuinely different operating scenario.



90. D — D — A special inspector, often employed by an authorized inspection agency such as an
insurance company's inspection division, performs required inspections under commission by the
jurisdiction, extending the jurisdiction's inspection capacity without requiring every inspector to be a
direct government employee, a structure many jurisdictions use to manage their inspection workload
effectively.

91. C — C — An owner-user inspection program, where recognized by a jurisdiction, allows a
qualifying facility with sufficiently qualified in-house personnel and an approved quality program to
perform certain required inspections using its own personnel rather than relying exclusively on outside
third-party inspectors, though this arrangement still operates within the jurisdiction's overall regulatory
framework, not outside it.

92. A — A — An ASME-accredited Quality Program, evidenced by a Quality System Certificate,
demonstrates that an organization maintains documented, independently verified processes and controls
meeting ASME's specific requirements for its particular scope of work, such as boiler construction or
repair, providing a structured basis for the organization's authorization to use a particular ASME code
stamp.

93. C — C — A manufacturer's data report form documents key design, material, and construction
details in a standardized format at the time of original construction, becoming part of that specific
equipment's permanent regulatory and ownership record, referenced throughout its service life for
registration, inspection, and any future repair or alteration work performed on it.

94. D — D — A boiler's nameplate provides essential identifying and safety-critical information,
including maximum allowable working pressure, directly and readily visible at the equipment itself,
giving operators and inspectors immediate access to key data without needing to separately retrieve
design documentation every time that information is needed for a routine check or an operational
decision.

95. B— B — An ASME Code Case provides a pre-approved alternative method, material, or
requirement acceptable under specific defined conditions, offering a more responsive path for
addressing new technology or specific situations than waiting for a full, formal code revision cycle, and
some Code Case content may eventually be incorporated into the code itself in a later edition.

96. A — A — A grandfather clause recognizes that retroactively requiring full compliance with every
current code requirement for equipment already safely operating under an older, still-adequate standard
is often impractical and unnecessary for genuine safety, while typically still requiring that equipment to
meet ongoing inspection, maintenance, and any applicable retrofit safety requirements that do apply.

97. D — D — Most jurisdictional regulatory frameworks provide a formal appeal or review process
allowing a facility to have a specific inspector finding reconsidered, whether through a higher authority
within the jurisdiction's own inspection program or a broader administrative review process, rather than
leaving a facility with no recourse if it genuinely disagrees with a specific finding.



98. C — C — Neighboring jurisdictions with significant equipment or personnel movement between
them may establish mutual recognition agreements to reduce duplicative inspection or licensing burden
for that shared traffic, recognizing that requiring completely separate, redundant processes for
equipment or operators regularly crossing between those specific jurisdictions serves little genuine
additional safety purpose beyond what coordinated recognition already achieves.

99. B — A — A Professional Engineer's stamp certifies that a licensed engineer takes formal
professional responsibility for specific engineering design work, such as a piping stress analysis or a
structural calculation, a distinct credential and scope of authorization from a boiler operator's license,
which instead authorizes that individual to operate and oversee specific equipment in service.

100. A — B — Because codes, technology, and jurisdictional requirements continue evolving
throughout an engineer's career, genuine regulatory competency requires sustained ongoing engagement
rather than treating the 1st Class license as a credential earned once at a single point in time and then
never revisited again, a theme this guide has returned to across its coverage of codes and legislation.
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