PRACTICE EXAM 6: 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. In the Rankine cycle, which process directly precedes steam entering the turbine?

A. Isentropic compression in the feedwater pump
B. Constant-pressure heat rejection in the condenser
C. Isentropic expansion through the turbine itself

D. Constant-pressure heat addition in the boiler

2. What working fluid characteristic distinguishes the Brayton cycle from the Rankine cycle throughout
the entire cycle?

A. The Brayton cycle always uses a liquid working fluid
B. The Brayton cycle's working fluid stays gaseous, unlike Rankine's water and steam
C. The Rankine cycle's working fluid never changes phase

D. Both cycles use exactly the same working fluid

3. A turbine produces 875 kJ/kg of work while the feedwater pump in the same cycle consumes 7 kJ/kg.
What is the net work output?

A. 868 kl/kg
B. 882 ki/kg
C. 875 ki/kg



D. 7 ki/kg

4. A gas at 310 K and 3.0 m/3 is compressed at constant temperature to 1.5 m/3. What happens to its
pressure, assuming it started at 200 kPa?

A. Pressure halves to 100 kPa

B. Pressure remains at 200 kPa

C. Pressure doubles to 400 kPa

D. Pressure quadruples to 800 kPa

5. Why does the Second Law of Thermodynamics introduce entropy as a necessary property beyond
what the First Law alone requires?

A. Entropy measures the exact temperature of a working fluid
B. Entropy replaces the need for tracking energy conservation
C. Entropy quantifies the fundamental limitation on how much heat can be converted into useful work
D. Entropy only applies to processes involving electrical work

6. What does isentropic efficiency directly compare for a real turbine?

A. Actual work output to the boiler's total heat input

B. Actual work output to the ideal isentropic work for the same pressure drop
C. Turbine rotational speed to generator rotational speed

D. Steam mass flow rate to feedwater mass flow rate

7. What defines an isentropic process in terms of heat transfer and reversibility?

A. Adiabatic and internally reversible
B. Isothermal and externally reversible
C. Adiabatic and internally irreversible

D. Isobaric and externally irreversible



8. Steam at 250 psia has hf = 376.1 Btu/lb and hfg = 825.8 Btu/lb. What is the enthalpy at a quality of
0.70?

A. 825.8 Btuw/lb
B. 1,201.9 Btw/1b
C. 376.1 Btuw/lb
D. 954.2 Btu/lb

9. What happens to pressure across an ideal throttling process, and what stays constant instead?

A. Pressure remains constant while enthalpy drops significantly

B. Both pressure and enthalpy remain exactly constant

C. Both pressure and enthalpy increase together

D. Pressure drops significantly while enthalpy remains essentially constant

10. A steam table lists hf as 298.6 Btu/lb at 100 psia and 355.4 Btu/lb at 200 psia. What is the
interpolated hf at 150 psia?

A. 327.0 Btuw/lb
B. 298.6 Btu/lb
C. 355.4 Btu/lb
D. 310.5 Btu/lb

11. Why does superheating steam before turbine admission reduce erosion risk at the last-stage turbine
blades?

A. It increases the steam's density before entering the turbine
B. It reduces the total steam flow rate through the turbine
C. It moves the expansion process further from the saturation line, reducing exhaust moisture content

D. It eliminates the need for a condenser at cycle end



12. A refrigeration system absorbs 36,000 Btu/hr while the compressor consumes 9,000 Btu/hr. What is
the coefficient of performance?

A.0.25
B. 4.0

C. 36.0
D. 27.0

13. What relationship correctly links refrigeration tons and Btu/hr of cooling capacity?

A. One ton of refrigeration equals exactly 1,000 Btu/hr
B. One ton of refrigeration equals exactly 3,412 Btu/hr
C. One ton of refrigeration equals exactly 144,000 Btu/hr
D. One ton of refrigeration equals exactly 12,000 Btu/hr

14. A Rankine cycle has a net work output of 980 kJ/kg and a boiler heat input of 2,900 kJ/kg. What is
its thermal efficiency?

A. 29.6%
B. 33.8%
C. 2,900%
D. 980%

15. What underlying reason explains why real compressor work always exceeds the ideal isentropic
work for the same pressure ratio?

A. Internal friction and irreversibility generate entropy, requiring more actual work input than the ideal
case

B. Real compressors always operate at a lower pressure ratio
C. Compressors are required by code to exceed ideal work values



D. Real gas behaves fundamentally differently from an ideal gas

16. Why does condenser air in-leakage represent a genuinely actionable efficiency opportunity, unlike
cooling water temperature?

A. Air in-leakage always improves condenser vacuum when present
B. Cooling water temperature can be freely adjusted by operators
C. Air in-leakage can be reduced by operators; cooling water temperature is a fixed constraint

D. Neither factor has any real effect on condenser pressure

17. What is the correct relationship between heat rate and thermal efficiency for a power plant?

A. Heat Rate equals Efficiency divided by 3,412

B. Heat Rate equals 3,412 divided by Efficiency

C. Heat Rate equals Efficiency multiplied by 3,412
D. Heat Rate and Efficiency are unrelated quantities

18. What relationship links a lifting machine's mechanical advantage to the distance ratio between effort
and load movement?

A. Mechanical advantage and velocity ratio are always exactly equal in real machines
B. Velocity ratio has no relationship to mechanical advantage at all
C. Mechanical advantage always exceeds velocity ratio in every real machine

D. For an ideal machine, velocity ratio equals the theoretical maximum mechanical advantage
achievable

19. A hoist has a theoretical mechanical advantage of 10 and an actual mechanical advantage of 7.5.
What is its efficiency?

A. 75%
B. 133%



C. 10%
D. 25%

20. What does rotational kinetic energy equal, expressed in terms of moment of inertia and angular
velocity?

A. Moment of inertia times angular velocity
B. Moment of inertia divided by angular velocity squared
C. One-half times moment of inertia times angular velocity squared

D. Angular velocity squared divided by moment of inertia

21. Why does a flywheel's stored energy increase disproportionately when its mass is relocated toward
the rim rather than the hub?

A. Rim-mounted mass always experiences less friction than hub-mounted mass

B. Total mass alone determines stored energy, regardless of distribution

C. Flywheel rims are always made from a denser material

D. Each mass element's inertia contribution scales with the square of its axis distance

22. Why is centripetal force, rather than centrifugal force, the physically correct term for the load a
turbine blade root resists?

A. Centrifugal force only exists in linear, non-rotating systems

B. Centripetal force is the real, inward force the root supplies; centrifugal force is only an apparent
effect

C. The two terms describe forces of equal but opposite direction always
D. Turbine blade roots do not experience any structural force

23. A component with mass 4 kg sits at radius 0.40 m and rotates at 250 rad/s. What centripetal force
does it experience?



A. 400 newtons

B. 10,000 newtons
C. 100,000 newtons
D. 1,600 newtons

24. A shaft transmits 300 horsepower at 1,800 RPM. Using Torque (Ib-ft) = (Power x 5,252) / RPM,
what torque is transmitted?

A. 875.3 Ib-ft
B. 540,000 Ib-ft
C. 6.0 Ib-ft

D. 1,800 Ib-ft

25. Why can a hollow shaft transmit nearly as much torque as an equivalent solid shaft while using
significantly less material?

A. Hollow shafts are always made from a stronger alloy than solid shafts
B. Torque only travels along a shaft's outer surface in all cases

C. Torsional shear stress is near zero at the shaft's center, so removing that low-stress material sacrifices
little capacity
D. Hollow shafts experience no torsional stress under any operating condition

26. Why might a rigid coupling be preferred over a flexible coupling for two shafts that are precisely
aligned and require no vibration isolation?

A. A rigid coupling accommodates significant shaft misalignment automatically

B. A rigid coupling transmits torque directly with essentially no flexibility, suited to precisely aligned,
low-vibration applications

C. Rigid couplings cannot transmit any meaningful torque at all
D. Flexible couplings are always required by code for every installation



27. A material has a yield strength of 50,000 psi, and the applicable code requires a factor of safety of
2.5 based on yield. What is the maximum allowable stress?

A. 20,000 psi
B. 125,000 psi
C. 50,000 psi
D. 12,500 psi

28. What type of stress does a hanging support rod experience under a straight downward tensile load?

A. Compressive stress

B. Torsional shear stress

C. No measurable stress under any load
D. Tensile stress

29. Why does hydrostatic pressure at a given depth remain the same in a wide tank and a narrow
standpipe filled to that same depth?

A. The wide tank always produces higher pressure at that same depth

B. Pressure equality only occurs if both containers hold identical total volume

C. The narrow standpipe always produces higher pressure at that same depth

D. Pressure depends only on fluid depth and density, never on container shape or total volume

30. What working principle allows a small effort force applied to a hydraulic jack's pump handle to lift a
much heavier load?

A. Pascal's Law: pressure transmits equally throughout the fluid, multiplying force across differing
piston areas

B. Archimedes' Principle: the load displaces fluid equal to its own weight

C. Bernoulli's equation: fluid velocity difference generates the multiplied force

D. The continuity equation: mass flow rate differs between the two pistons



31. An object weighs 45 N in air and 29 N when fully submerged in water. What buoyant force does it
experience?

A.74 N
B.16 N
C.45N
D.29N

32. Water flows through an 8-inch pipe at 6 ft/s and enters a 4-inch section. What is the velocity in the
4-inch section?

A. 12 ft/s
B. 3 ft/s

C. 24 ft/s
D. 48 ft/s

33. According to Bernoulli's equation, what must happen to velocity head if pressure head decreases
while elevation head stays constant?

A. Velocity head must also decrease along with pressure head
B. Velocity head is entirely unrelated to pressure head changes
C. Velocity head must increase to keep the sum of all three head terms constant

D. Elevation head must change to compensate instead

34. A flow condition has a Reynolds number of 2,800. What does this value indicate about the flow
regime?

A. The flow falls within the unstable transitional zone between laminar and turbulent regimes
B. The flow is definitively laminar under all circumstances
C. The flow is definitively turbulent under all circumstances

D. Reynolds number has no defined meaning at this value



35. What do the Darcy-Weisbach equation's friction factor and pipe length-to-diameter ratio together
determine, combined with velocity squared?

A. Minor head loss due to fittings and valves

B. Total dynamic head across an entire pumping system
C. Net positive suction head available at the pump

D. Major head loss due to straight pipe friction

36. A pump operating at 1,800 RPM has its speed reduced to 1,500 RPM. Per the pump affinity laws,
what happens to developed head?

A. Head drops to exactly 83.3% of its original value

B. Head drops to approximately 69.4% of its original value

C. Head drops to approximately 57.9% of its original value

D. Head remains completely unchanged regardless of pump speed

37. Why does a material's design life at elevated temperature depend on creep rupture data rather than its
room-temperature yield strength alone?

A. Creep can cause failure well below room-temperature yield strength if sustained long enough
B. Yield strength always increases at elevated operating temperature
C. Creep and yield strength always produce identical design limits

D. Elevated temperature components never experience any measurable stress

38. What combination of properties defines a material's toughness?

A. Hardness and density combined
B. Strength and ductility combined
C. Corrosion resistance and weldability combined

D. Specific gravity and thermal conductivity combined



39. What practical field value does hardness testing provide to a power engineer, despite not directly
measuring tensile strength?

A. A legally required substitute for any formal tensile testing

B. An exact measurement of a component's remaining creep life

C. A fast, minimally invasive indicator of expected wear resistance and general material condition
D. A direct measurement of a material's melting temperature

40. What four elements must all be present simultaneously for an electrochemical corrosion cell to
function?

A. Oxygen, nitrogen, carbon dioxide, and water vapor

B. High pressure, high temperature, low pH, and dissolved iron

C. A weld seam, a coating defect, a crevice, and stagnant flow

D. Anode, cathode, electrolyte, and an electrical connection between anode and cathode

41. What determines which of two dissimilar, electrically connected metals becomes the anode and
corrodes preferentially?

A. Whichever metal has the larger physical surface area always becomes the anode
B. Both metals always corrode at exactly the same accelerated rate
C. Their relative position on the galvanic series, with the more active metal becoming the anode

D. The more noble metal always becomes the anode instead

42. Why is pitting corrosion generally considered more dangerous per unit of total metal lost than
uniform corrosion?

A. Tt can perforate a pressure boundary at one point while nearby average thickness readings remain
acceptable

B. Pitting corrosion always progresses at a much slower overall rate
C. Pitting corrosion is easier to detect than uniform corrosion

D. Uniform corrosion cannot occur on any pressure-retaining component



43. What condition specifically triggers caustic corrosion (caustic gouging) in a boiler, as opposed to
general uniform corrosion?

A. Dissolved oxygen entering feedwater through inadequate deaeration

B. Local alkalinity concentration far exceeding bulk boiler water alkalinity, typically under a deposit
C. High-velocity flow continuously stripping the protective oxide film

D. Sustained tensile stress combined with a chloride-rich environment

44. Why does hydrogen damage often escape detection through routine thickness monitoring until
sudden failure occurs?

A. Hydrogen damage always produces an obvious external tubercle deposit
B. Hydrogen damage causes rapid, easily measured uniform wall thinning
C. Thickness monitoring instruments cannot physically access affected tubing

D. Affected tubing retains substantial apparent wall thickness while internal, largely invisible
intergranular cracking develops

45. Why are elbows, tees, and reducers the primary target locations for systematic flow-accelerated
corrosion inspection programs?

A. Flow disturbance and elevated local velocity at these fittings strip away the protective magnetite film
faster than it reforms

B. These fittings are always manufactured from an inherently weaker material
C. FAC only occurs at fittings and never in any straight pipe run
D. These fittings experience no measurable water chemistry exposure at all

46. What single factor, if removed, is sufficient to prevent stress corrosion cracking in an otherwise
susceptible component?

A. Only removing the corrosive environment can ever prevent SCC



B. Any one of the three required factors: susceptible material, corrosive environment, or sustained
tensile stress

C. Only removing tensile stress can ever prevent SCC
D. SCC cannot be prevented once a susceptible material is installed

47. What is the primary purpose of the clarification and filtration stage in raw water pre-treatment?

A. Removing all dissolved hardness minerals from raw water directly
B. Converting raw water directly into fully demineralized feedwater
C. Adjusting raw water pH to its final target treatment range

D. Removing suspended solids and turbidity, protecting downstream ion exchange resin and RO
membranes from fouling

48. During softener resin regeneration, what specific action restores the bed's sodium exchange capacity
for continued use?

A. The resin bed is chemically converted into a reverse osmosis membrane
B. Fresh water alone restores the resin bed's full softening capacity

C. Concentrated sodium chloride brine reverses the exchange, restoring sodium sites for continued
softening

D. The resin bed must be entirely discarded and physically replaced

49. Why do many plants sequence reverse osmosis ahead of mixed-bed deionization rather than relying
on either technology alone?

A. RO and DI cannot function correctly unless used together in sequence

B. RO efficiently handles bulk mineral removal, while DI polishing reaches the very high purity higher-
pressure boilers require

C. DI alone always achieves higher purity than RO alone in every case
D. This sequence eliminates the need for any upstream clarification step



50. What physical principle does mechanical deaeration exploit to remove dissolved oxygen from
feedwater?

A. Gas solubility in water drops sharply as temperature rises toward the boiling point
B. Dissolved oxygen chemically bonds to feedwater at high temperature

C. Gas solubility in water rises sharply as temperature increases

D. Boiling temperature has no measurable effect on gas solubility

51. What chemical process occurring specifically during boiling explains why temporary hardness
precipitates out while permanent hardness stays dissolved?

A. Both hardness types actually respond identically to boiling water
B. Permanent hardness responds to boiling while temporary hardness does not

C. Boiling drives off carbon dioxide, precipitating carbonate hardness, a mechanism unavailable for
sulfate or chloride-associated hardness

D. Neither hardness type is affected by boiling under any condition

52. Why can even a relatively thin layer of boiler tube scale eventually cause localized overheating
failure?

A. Thin scale layers have no measurable effect on tube temperature
B. Scale only becomes a concern once it exceeds one inch thick
C. Scale actually improves heat transfer efficiency at that location

D. Scale's poor thermal conductivity forces tube metal temperature to rise to maintain the required heat
transfer rate

53. Why is boiler water alkalinity controlled within a specific band rather than simply maximized for
corrosion protection?

A. Excessive alkalinity concentrated locally under a deposit can itself enable caustic corrosion
B. Higher alkalinity always improves corrosion protection with no downside
C. Alkalinity has no actual relationship to any corrosion mechanism



D. Alkalinity control exists solely for an unrelated water clarity purpose

54. What genuine advantage does a volatile oxygen scavenger offer for higher-pressure boilers
compared to a sulfite-based alternative?

A. It is always less expensive to purchase than any sulfite-based scavenger
B. It eliminates the need for mechanical deaeration at any pressure

C. It avoids adding dissolved solids to boiler water, sidestepping a blowdown penalty that matters more
at higher pressure

D. It only functions correctly at pressures below 300 psig

55. What is the specific purpose of the sludge phosphate treatment deliberately produces from residual
boiler water hardness?

A. Permanently bonding hardness minerals directly to the tube surface

B. Increasing the boiler water's dissolved oxygen concentration measurably

C. Eliminating the need for any upstream softening step

D. Keeping remaining hardness in a soft, non-adherent form removable through routine blowdown

56. What distinct type of solids does intermittent (bottom) blowdown target that continuous blowdown
does not primarily address?

A. Dissolved solids concentrated at the boiler water surface
B. Suspended solids and sludge that settle at the bottom of the boiler drum
C. Dissolved oxygen remaining in the incoming feedwater supply

D. Volatile organic compounds present in the raw makeup water

57. A boiler feedwater has 48 ppm TDS, and the boiler water TDS limit is set at 2,400 ppm. What
continuous blowdown percentage is required?

A. Approximately 0.50%



B. Approximately 2.04%
C. Approximately 5.0%
D. Approximately 20.0%

58. Why must a cooling tower treatment program address biological growth as a distinct challenge from
scale and corrosion?

A. Biological growth is chemically identical to scale formation
B. Cooling towers never experience conditions that support biological growth
C. Warm, aerated cooling water can support bacterial growth including Legionella, a real concern

D. Corrosion inhibitors automatically eliminate all biological growth risk

59. A cooling tower operates at 5.0 cycles of concentration with makeup water chloride at 19 ppm. What
circulating water chloride concentration results?

A. 3.8 ppm
B. 24 ppm
C. 19 ppm
D. 95 ppm

60. Why does the same water treatment approach not necessarily work equally well for boiler water and
cooling tower water?

A. Cooling towers face a combined scale, corrosion, and biological challenge distinct from a boiler
B. Boiler water and cooling tower water are chemically identical

C. Cooling towers never experience any scale or corrosion challenges

D. Boiler treatment programs never require biocide or biological control

61. What does HHV specifically include that LHV excludes when reporting a fuel's heating value?

A. The total ash content remaining after complete combustion



B. The latent heat released if combustion-formed water vapor were to condense back to liquid
C. The specific gravity of the fuel relative to water
D. The exact flame temperature achieved during combustion

62. Why does No. 6 fuel oil require dedicated tank and trim heating that No. 2 fuel oil does not?

A. No. 6 oil has a lower heating value requiring compensation
B. No. 6 oil cannot be ignited without a pilot flame
C. No. 6 oil is far more viscous, needing reduced viscosity for the atomizer to handle

D. No. 2 oil is always more expensive to purchase

63. What genuine trade-off does a plant accept when selecting a pulverized coal burner over a gas burner
design?

A. Reduced turndown flexibility and the added complexity of primary/secondary air balance for stable
ignition

B. Pulverized coal burners require no combustion air to operate

C. Pulverized coal burners eliminate all ash handling requirements

D. Pulverized coal burners always produce cleaner emissions than gas

64. What two opposing combustion losses must be balanced against each other when selecting a boiler's
optimal excess air level?

A. Excess air has no actual effect on combustion efficiency

B. Minimizing excess air always improves efficiency with no downside

C. Only dry flue gas loss matters in this optimization

D. Too little air wastes fuel via incomplete combustion; too much wastes it via stack heat

65. What real-time diagnostic value does a continuous CO analyzer add beyond what a flue gas 02
analyzer alone provides?



A. A direct signal of incomplete combustion developing even at an adequate O2 level
B. CO analyzers measure boiler drum water level directly
C. CO analyzers directly measure fuel cost per unit of steam

D. CO analyzers eliminate the need for any O2 analyzer

66. Why is furnace purge volume specified as a minimum number of air changes rather than simply as
elapsed time?

A. Elapsed time always clears combustible gas more reliably than airflow
B. Air changes and elapsed time are functionally identical measurements
C. Purge requirements do not actually depend on airflow at all

D. Actual airflow volume, not elapsed time alone, is what physically clears accumulated combustible
gas from the furnace

67. What is the required BMS action if main flame is not established within the timed trial-for-ignition
period?

A. An automatic, immediate second ignition attempt using the existing pilot
B. Automatic fuel shutoff and a required furnace re-purge before any further ignition attempt
C. No action, since the pilot flame remaining lit is sufficient

D. A manual alarm only, with the fuel valve position unchanged

68. Why does thermal NOx formation accelerate sharply as peak flame temperature rises during
combustion?

A. Thermal NOx formation is completely unrelated to flame temperature
B. Thermal NOx only forms from sulfur content present in the fuel

C. It forms through a high-temperature reaction between atmospheric nitrogen and oxygen that speeds
up sharply with heat

D. Higher flame temperature always reduces available combustion air supply



69. Why can SOx emissions not be meaningfully reduced through the same combustion-side techniques
that reduce thermal NOx?

A. SOx forms directly from sulfur already present in the fuel, a source unrelated to combustion flame
temperature

B. SOx and thermal NOx form through the exact same mechanism
C. SOx only forms at flame temperatures below normal operation

D. Combustion-side techniques actually eliminate SOx more effectively than fuel switching

70. What physical mechanism distinguishes a fabric filter baghouse from an electrostatic precipitator in
removing particulate matter?

A. Both technologies rely on exactly the same electrical charging principle
B. A baghouse uses electrical attraction, while a precipitator filters physically

C. A baghouse physically filters particulate through woven fabric, while a precipitator uses electrical
charge attraction

D. Neither technology can remove particulate smaller than one micron

71. An SCR system converts NOx into nitrogen and water using which two commonly injected
reagents?

A. Limestone slurry
B. Ammonia or urea
C. Activated carbon
D. Sodium bicarbonate

72. Why do plants combining low-NOx burner design with SCR typically achieve deeper NOx reduction
than either technology alone?

A. Combining both techniques actually reduces total NOx control effectiveness
B. SCR alone always achieves greater reduction than any combined approach
C. Low-NOx burners alone always meet any applicable emissions limit



D. The two techniques intervene at different stages, formation prevention versus post-formation
treatment, and complement each other

73. A facility has real power of 350 kW and apparent power of 437.5 kVA. What is the facility's power
factor?

A.1.25
B. 0.80
C.0.50
D. 125

74. What defines the key functional difference between an online (double-conversion) UPS and a
standby UPS?

A. Standby UPS always provides zero transfer time on any failure

B. Online UPS never requires any battery system to function

C. There is no meaningful functional difference between the two types

D. Online UPS continuously powers the load from the inverter, providing zero transfer time on a utility
failure

75. Why is regular UPS battery testing essential even for a battery bank reading normal voltage on
inspection?

A. Voltage readings are always a perfectly reliable capacity indicator
B. UPS batteries never lose capacity once properly commissioned
C. A battery bank can read charged on voltage while having lost real capacity

D. Battery testing is only required immediately after initial installation

76. Why are micro-turbines frequently selected specifically for combined heat and power installations
over other distributed generation options?



A. Their relatively hot, high-quality exhaust is well suited for recovery in facility heating or process
applications

B. Micro-turbines produce no exhaust heat requiring any recovery
C. Micro-turbines cannot be used for electrical generation at all
D. Micro-turbines require no fuel supply, eliminating CHP fuel cost

77. What does a plant's capacity factor reveal that its thermal efficiency figure alone does not, even for a
highly efficient unit?

A. Capacity factor and thermal efficiency always measure the same thing
B. Capacity factor only applies to renewable generation, never steam plants
C. A highly efficient unit always automatically has high capacity factor

D. How much of the plant's maximum possible output was actually achieved, reflecting utilization rather
than conversion quality

78. Why might the heat loss (indirect) method of boiler efficiency calculation be more accurate than the
input-output (direct) method?

A. The heat loss method requires no flue gas measurements at all

B. Individual losses are often easier to measure precisely than the very large total input and output
quantities involved

C. The input-output method is illegal to use for any boiler

D. The heat loss method always produces exactly 100 percent

79. What is sacrificed at the turbine itself when steam is extracted at intermediate stages for regenerative
feedwater heating?

A. A modest reduction in gross turbine work, since less steam completes the full expansion
B. The entire condenser stage, which becomes unnecessary once installed

C. All boiler heat input, which drops to zero once installed

D. The turbine's ability to produce any net work at all



80. Why does deepening condenser vacuum improve Rankine cycle thermal efficiency?

A. Tt increases the total steam flow rate required through the boiler
B. It eliminates the practical need for any feedwater heating stages
C. It widens the temperature and pressure difference the turbine expands across

D. It reduces the turbine's rated rotational speed requirement

81. Why does economic dispatch rely on each unit's incremental heat rate rather than its single average
heat rate figure?

A. Average and incremental heat rate are always exactly identical figures

B. A unit's heat rate varies across its range, so the next increment's cost matters
C. Incremental heat rate has no legitimate relevance to any dispatch decision
D. Dispatch decisions are always made without any reference to heat rate

82. Why might a plant be contractually obligated to run a specific unit even though it is not the system's
lowest-cost unit at that moment?

A. Contractual obligations are always subordinate to economic dispatch
B. Plants are never contractually obligated to run any specific unit
C. PPAs and reliability must-run requirements do not exist in practice

D. A power purchase agreement or reliability must-run obligation can override pure economic dispatch
ranking

83. What information does a P&ID convey that a general arrangement drawing typically does not
capture in the same way?

A. Physical equipment layout and true spatial relationships in the plant
B. Three-dimensional piping routing detail for field fabrication purposes

C. Process flow, equipment relationships, and control logic shown schematically, without true physical
scale

D. Structural steel member sizing for supporting the piping system



84. Why does pre-commissioning verify equipment can rotate freely by hand before any power is ever
applied?

A. This catches basic installation errors, such as a rotation direction mistake, while consequences remain
minimal

B. Free rotation testing is required only after full commissioning is complete

C. Rotation direction errors cannot realistically occur during installation

D. Energized testing is always a safer first check than manual rotation

85. Why does a hydrostatic test use water rather than steam to verify a boiler's pressure boundary before
initial operation?

A. Water is significantly less expensive to obtain and store than steam
B. Steam cannot physically be used to pressurize a boiler under any condition

C. Water is incompressible and releases dramatically less stored energy than steam would if a defect
failed during the test

D. Water testing is required only for boilers rated below 500 psig

86. What can occur to a turbine rotor if turning gear operation is stopped too soon after a hot shutdown?

A. Turning gear interruption has no meaningful effect on rotor condition

B. Interrupting turning gear allows uneven cooling around the rotor circumference, risking thermal
bowing and rotor damage

C. Turning gear exists solely to satisfy an unrelated noise requirement
D. Turning gear is only needed before startup, never after shutdown

87. Why must a 1st Class engineer confirm a jurisdiction's specific requirements even for equipment
satisfying ASME Section I's base rules?



A. Jurisdictions commonly add their own inspection, licensing, and administrative requirements on top
of the adopted base code

B. ASME Section I automatically satisfies every jurisdictional requirement
C. No jurisdiction may add any requirement beyond ASME's base rules

D. Jurisdictional requirements only apply to equipment built before 1950

88. What is the practical value of National Board registration remaining with a boiler through repairs
and alterations over its service life?

A. Tt guarantees the boiler will never require any future repair
B. It automatically grants operating licenses to future plant personnel
C. It exempts the boiler from all future jurisdictional inspection

D. It provides a traceable, continuously updated compliance history beyond the boiler's original
construction snapshot

89. Why does a deaerator fall under ASME Section VIII's scope rather than ASME Section I's?

A. Deaerators are entirely exempt from any ASME Boiler and Pressure Vessel Code section
B. Section I covers every pressure-containing component in a power plant
C. Section VIII covers pressure vessels other than power boilers, and a deaerator is not itself a boiler

D. Section VIII only applies to vessels that never contain water

90. Why does Section IX consolidate welding qualification rules into one reference rather than repeating
them separately within Section I and Section VIII?

A. A single shared standard avoids the confusion and inconsistency of separately maintained, potentially
conflicting rules

B. Section IX only applies to equipment built entirely outside North America
C. Each code section actually requires an entirely separate welding standard
D. Welding qualification rules do not apply to Section I construction



91. What genuine value does familiarity with CSA B51 provide a U.S.-based 1st Class engineer who
may never work directly in Canada?

A. CSA B51 knowledge has no practical value for any U.S.-based engineer

B. Recognizing that equipment with a Canadian regulatory history references substantively similar
underlying technical principles

C. CSA B51 completely replaces the need to know any ASME requirements
D. CSA B51 only applies to equipment that will never cross a border

92. What is the primary safety rationale behind CSA B52's machinery room ventilation and detection
requirements?

A. Improving the refrigeration system's overall thermal efficiency during normal operation
B. Reducing the ambient noise level generated by the compressor equipment nearby
C. Meeting an unrelated structural fire rating requirement for the building itself

D. Detecting and safely venting refrigerant leaks before they accumulate to a hazardous concentration in
an enclosed space

93. Why does a power plant's boiler external piping fall under ASME B31.1 rather than B31.3?

A. B31.1 and B31.3 are simply interchangeable names for the same code

B. B31.1 specifically governs power piping within a power plant, while B31.3 governs chemical and
industrial process piping

C. B31.3 governs power plants exclusively, while B31.1 governs chemical plants

D. Boiler external piping is exempt from any ASME B31 code section

94. What common industry context do API 650, API 520, and API 521 share, explaining their frequent
reference at power plants?

A. They apply exclusively to nuclear power plant construction projects specifically
B. They apply only to facilities located outside the United States entirely

C. They share petroleum industry origins, applying wherever fuel storage or relief equipment overlaps



D. They apply exclusively to equipment operating below atmospheric pressure always

95. Why can two power plants in different states, both nominally following “ASME Section I,” have
meaningfully different actual compliance requirements?

A. ASME Section I is applied identically everywhere with zero variation
B. State boiler acts are not permitted to differ in any way
C. Only equipment age, not jurisdiction, affects compliance requirements

D. Each state's boiler act may adopt a different code edition and add its own distinct jurisdiction-specific
requirements

96. What administrative step remains necessary even after confirming a used vessel's CSA B51
registration reflects design equivalent to ASME Section VIII?

A. Satisfying the receiving jurisdiction's own registration and re-certification requirements for imported
equipment

B. No further administrative step is required once equivalence is confirmed

C. The vessel must be entirely rebuilt regardless of confirmed equivalence

D. Only the original manufacturer may authorize any future use

97. What should a 1st Class engineer do upon finding a jurisdiction's licensing reciprocity status with
another state genuinely unclear?

A. Assume reciprocity applies automatically, since most states share similar rules

B. Confirm the status directly with the receiving jurisdiction's Authority Having Jurisdiction rather than
assuming either way

C. Assume reciprocity does not apply and take no further action

D. Delegate the entire question permanently to the equipment manufacturer

98. Why does a single project adding a fuel storage tank, connecting piping, and a relief device typically
require consulting more than one code?



A. A single unified code always governs every component of any project

B. Only the tank itself requires any code reference in this scenario

C. Consulting multiple codes for one project is never actually necessary

D. Each physical component falls under a different specific code governing that particular component
type

99. How does this guide characterize a Chief Power Engineer's realistic code knowledge?

A. Working fluency in which code governs which situation, paired with judgment about when a
specialist should be consulted

B. Complete, word-for-word memorization of every applicable code section
C. Total reliance on contractors, with no independent code knowledge needed

D. No code knowledge is needed until an actual violation occurs

100. Why does this guide place the codes and legislation chapter last in Part One, after the technical
chapters rather than before them?

A. Chapter order in this guide was determined randomly with no rationale

B. Codes and legislation have no actual connection to earlier chapters

C. Understanding the underlying engineering first makes the code framework governing that
engineering meaningful rather than abstract

D. This chapter is considered the least important in the entire guide

Practice Exam 6: Answer Key and Explanations

1. D — D — Steam enters the turbine immediately after constant-pressure heat addition in the boiler,
where feedwater is heated, boiled, and typically superheated. The pump precedes the boiler, and heat
rejection and turbine expansion both occur after, not before, steam reaches the turbine inlet. This fixed
sequence never varies within the standard Rankine cycle.

2. B— B — The Brayton cycle typically uses air or combustion gas as its working fluid throughout,
remaining in the gas phase the entire time, unlike the Rankine cycle, where water changes phase
between liquid and vapor across the boiler and condenser stages of the cycle. This phase behavior is a
defining distinction between the two cycle types.



3. A — A — Net work output equals turbine work minus pump work: 875 minus 7 equals 868 kJ/kg.
This small pump work term relative to turbine output reflects the modest energy required to compress a
liquid, distinguishing Rankine cycle economics from Brayton cycle economics. This small pump term is
the defining trait of Rankine cycle economics.

4. C — C — Boyle's Law applies at constant temperature: P1V1 = P2V2, so P2 = 200 x (3.0/1.5) = 200
x 2 =400 kPa. Halving the volume at constant temperature exactly doubles the pressure, a direct inverse
relationship this isothermal case demonstrates clearly. This inverse relationship holds for any isothermal
compression or expansion process.

5. C — C — The Second Law establishes that not all heat energy can be converted into useful work,
even ideally, and entropy is the property introduced specifically to quantify this fundamental limitation,
going beyond what the First Law's energy conservation alone can describe about a cycle's true
performance limits. This limitation applies even to a perfectly designed, frictionless ideal cycle.

6. B — B — Isentropic efficiency compares a turbine's actual work output to the ideal, frictionless
isentropic work the same pressure drop could theoretically produce, directly reflecting internal losses
such as friction and leakage rather than any relationship to boiler heat input or rotational speed. This
distinction matters directly when diagnosing declining turbine performance over time.

7. A — A — An isentropic process is both adiabatic, meaning no heat transfer occurs, and internally
reversible, meaning no friction or turbulence occurs within the system. Real processes only approximate
this ideal case, which serves as the benchmark for measuring actual component performance through
isentropic efficiency. Real components only approximate this ideal case in actual operation.

8. D — D — Wet steam enthalpy equals h = hf + x(hfg) = 376.1 + 0.70(825.8) = 376.1 + 578.1 = 954.2
Btu/lb. This value falls between the saturated liquid and vapor enthalpies, reflecting the 30% liquid
fraction remaining in the mixture at this specific quality. This value reflects the remaining liquid fraction
present at this quality.

9. D — D — Throttling produces a significant pressure drop across the restriction while enthalpy
remains essentially constant, since the process is adiabatic with no work extraction and negligible
kinetic energy change. This constant-enthalpy behavior is the working principle behind the throttling
calorimeter. This is the working principle behind the throttling calorimeter instrument.

10. A — A — Interpolating: hf(150) = 298.6 + [(150-100)/(200-100)] x (355.4-298.6) = 298.6 + 0.5 x
56.8 = 298.6 + 28.4 = 327.0 Btw/Ib. This proportional method applies to any steam table property
between two listed pressure or temperature values. The same interpolation method applies to any listed
steam table property.

11. C — C — Superheating moves the turbine inlet state further from the saturation dome, so the
expansion process reaches the low-pressure exhaust with less moisture than an unsuperheated case
would produce, directly reducing the high-velocity water droplet erosion risk to last-stage turbine
blades. This benefit occurs alongside the efficiency gain from the same design choice.



12. B — B — COP equals heat absorbed divided by compressor work input: 36,000 divided by 9,000
equals 4.0. This value above 1.0 is normal for a refrigeration cycle, since the system moves existing heat
rather than converting heat directly into mechanical work. Values above 1.0 are normal and expected for
a healthy system.

13. D — D — One ton of refrigeration is defined as exactly 12,000 Btu/hr of heat absorption, a
historical unit rooted in the cooling effect of melting one ton of ice over 24 hours, and remains the
standard sizing reference for chillers and air conditioning equipment. This unit remains the standard
sizing reference across the industry.

14. B — B — Thermal efficiency equals net work divided by heat supplied: 980 divided by 2,900 equals
approximately 0.338, or 33.8%. This single ratio captures every loss mechanism between fuel input and
net work output across the simplified cycle being analyzed here. This ratio captures every loss
mechanism across the entire cycle.

15. A — A — Real compressors experience internal friction and other sources of irreversibility,
generating entropy and requiring more actual work input than an ideal, frictionless isentropic
compressor would need to achieve the same pressure rise, a shortfall quantified directly by isentropic
efficiency. Real compressors always fall short of this theoretical ideal in practice.

16. C — C — Condenser pressure is limited by cooling water temperature, a fixed physical constraint
operators cannot control, and by air in-leakage, which raises pressure above what cooling water alone
would set. Because only in-leakage can be reduced through operator action, it represents the genuinely
actionable efficiency opportunity. Only in-leakage reduction is a genuinely actionable efficiency
opportunity here.

17. B — B — Heat rate and thermal efficiency are inverse expressions of the same plant performance:
Heat Rate = 3,412 / Efficiency, where 3,412 Btu/kWh is the exact energy equivalent of one kWh. A
lower heat rate corresponds to higher, better efficiency, the opposite numerical direction from efficiency
itself. Lower heat rate and higher efficiency both indicate better performance.

18. D — D — For an ideal, frictionless machine, velocity ratio (the ratio of effort distance to load
distance) equals the theoretical maximum mechanical advantage achievable. Real machines fall short of
this ideal due to friction, which efficiency quantifies as actual MA divided by this velocity ratio. Real
machines always fall short of this frictionless theoretical ideal.

19. A — A — Efficiency equals actual mechanical advantage divided by theoretical mechanical
advantage: 7.5 divided by 10 equals 0.75, or 75%. This value reflects real friction losses within the
hoist's internal mechanism, directly determining the actual effort force required to lift a given load. This
value directly determines the actual effort force a lift requires.

20. C — C — Rotational kinetic energy equals one-half times moment of inertia times angular velocity
squared: KE = 0.5(I)(omega)"2. This formula directly parallels the linear kinetic energy formula, with
moment of inertia and angular velocity replacing mass and linear velocity respectively. This formula
directly parallels its linear kinetic energy counterpart. This parallel makes the formula easy to remember.



21. D — D — Because each mass element's contribution to moment of inertia scales with the square of
its radial distance from the rotation axis, relocating mass toward the rim disproportionately increases
stored rotational energy at a given speed, a principle exploited deliberately in flywheel design. This
principle is exploited deliberately in flywheel energy storage design.

22. B — B — Centripetal force is the real, physical, inward force the blade root structure supplies to
keep the blade's mass moving in its circular path. Centrifugal force is only an apparent, outward-feeling
effect within a rotating reference frame, not a genuine force the root resists. This distinction matters for
correctly analyzing rotating equipment stress.

23. C — C — Centripetal force equals mass times angular velocity squared times radius: F = 4 x 25012
x 0.40 =4 x 62,500 x 0.40 = 100,000 newtons. This large force at a moderate rotational speed illustrates
why blade root design is rigorously engineered. This illustrates why blade root design is rigorously
engineered.

24, A — A — Torque equals (300 x 5,252) divided by 1,800, which is 1,575,600 divided by 1,800, or
approximately 875.3 Ib-ft. This value represents the minimum rating the connected shaft and coupling
must be designed to transmit continuously under this operating condition. This value sets the minimum
rating for the connected shaft and coupling.

25. C — C — Torsional shear stress is maximum at a shaft's outer surface and drops to nearly zero near
the center, so removing that low-stress core material to create a hollow shaft sacrifices comparatively
little torque capacity while meaningfully reducing weight and material cost. This is why hollow shafts
remain a common weight-saving design choice.

26. B — B — A rigid coupling connects two shafts directly with essentially no flexibility, which is
entirely appropriate where alignment is precise and no vibration isolation is needed, avoiding the added
cost and complexity of a flexible coupling design that offers no benefit in that specific application. This
avoids unnecessary cost and complexity where flexibility offers no benefit.

27. A — A — Allowable stress equals failure (here, yield) stress divided by the required factor of safety:
50,000 divided by 2.5 equals 20,000 psi. This reduced allowable stress, not the raw yield value, becomes
the actual working design ceiling the component must remain below. This reduced allowable stress
becomes the actual working design ceiling.

28. D — D — A hanging support rod under straight downward load is being stretched along its length,
experiencing tensile stress, the opposite of the compressive stress a column supporting a vessel from
below would experience under the same type of straight-line loading condition. Real components often
experience some combination of stress types together.

29. D — D — Hydrostatic pressure results from the weight of fluid directly above a point, depending
only on depth and density, never on total volume or container shape, a relationship sometimes called the
hydrostatic paradox and frequently tested on the exam in this exact form. This relationship is often
called the hydrostatic paradox on the exam.



30. A — A — Pascal's Law explains this force multiplication directly: pressure generated at the small
pump piston transmits equally throughout the confined hydraulic fluid and acts across the larger lifting
piston's area, multiplying the effective force delivered to the load being raised. This same principle
underlies every hydraulic jack used in a plant.

31. B — B — Buoyant force equals the difference between weight in air and apparent weight
submerged: 45 minus 29 equals 16 N. By Archimedes' Principle, this equals the weight of water the
object displaces, a relationship used practically to determine an object's volume. This same measurement
method is used to determine an object's volume.

32. C — C — Using continuity, V2 = V1 x (D1/D2)A2 = 6 x (8/4)A\2 = 6 x 4 = 24 ft/s. Halving the pipe
diameter quarters the flow area, requiring velocity to quadruple to maintain the same volumetric flow
rate through the narrower section. This illustrates how sharply velocity can rise across a pipe reduction.

33. C — C — Bernoulli's equation holds the sum of elevation, pressure, and velocity head constant
along an ideal streamline. If pressure head decreases at constant elevation, velocity head must increase
correspondingly to keep that total sum unchanged, reflecting fluid speeding up as pressure drops. This
keeps the total head sum constant along the ideal streamline.

34. A — A — A Reynolds number of 2,800 falls between the approximately 2,300 laminar threshold
and the approximately 4,000 turbulent threshold, placing it in an unstable transitional zone where flow
can behave intermittently like either regime rather than settling clearly into one or the other. Engineers
generally try to design systems clear of this unstable range.

35. D — D — The Darcy-Weisbach equation, hf = f(L/D)(VA2/2g), calculates major head loss
specifically from straight pipe friction, using the friction factor, the length-to-diameter ratio, and
velocity squared, distinct from minor losses at fittings, which use a separate loss coefficient for each
specific fitting type. This distinguishes major friction loss from the minor losses at fittings.

36. B— B — Per the affinity laws, head varies with the square of speed: (1,500/1,800)A2 = (0.833)/\2 =
0.694, so head drops to approximately 69.4% of its original value. This squared relationship
distinguishes head from the linear flow and cubic power relationships at reduced speed. This square
relationship differs from the linear flow relationship at reduced speed.

37. A — A — Creep is slow, time-dependent deformation that can cause failure at stress levels well
below a material's room-temperature yield strength, provided that stress is sustained long enough at
sufficiently high temperature, which is why boiler tube design life is governed by creep rupture data
instead. Lower-temperature components operating below this range see far less creep governance.

38. B— B — Toughness combines strength and ductility into a single measure of a material's ability to
absorb energy before fracturing, particularly relevant to impact loading and low-temperature service,
distinct from hardness, which measures only resistance to localized surface indentation rather than
overall fracture behavior. This distinguishes toughness from strength alone, which ignores failure
behavior.



39. C — C — Hardness testing provides a fast, practical, minimally invasive way to assess expected
wear resistance and general material condition in the field, useful for quality control purposes, though it
does not replace formal tensile testing or dedicated creep life assessment for actual design decisions. It
does not replace formal tensile testing for actual design decisions.

40. D — D — Corrosion requires an anode where metal oxidizes, a cathode where a reduction reaction
occurs, an electrolyte providing an ion path, and an electrical connection between anode and cathode.
Removing any single one of these four elements stops the corrosion reaction entirely from proceeding.
Water treatment strategies each work by removing one of these elements.

41. C — C — The galvanic series ranks metals from most active to most noble, and when two dissimilar
metals are electrically connected in an electrolyte, the more active metal on this ranking becomes the
anode and corrodes preferentially, protecting the more noble metal from that same accelerated attack.
This relationship directly informs decisions about dissimilar metal connections.

42. A — A — Pitting concentrates attack at specific sites rather than spreading evenly, meaning it can
perforate a pressure boundary at one localized point while surrounding material, and the average
thickness a general survey would capture, remains within acceptable limits, requiring targeted inspection
to catch it reliably. Targeted inspection at known pitting-prone locations is therefore essential.

43. B — B — Caustic corrosion requires local alkalinity concentration far exceeding the bulk boiler
water's overall alkalinity, typically occurring under a porous deposit experiencing localized dryout,
distinguishing it from oxygen-driven pitting, velocity-driven FAC, and stress-and-environment-driven
SCC, each with a distinct root cause. This distinguishes it clearly from oxygen-, velocity-, and stress-
driven mechanisms.

44. D — D — Hydrogen damage occurs internally, as atomic hydrogen reacts with iron carbides
forming methane at grain boundaries, causing intergranular cracking without the general external wall
thinning a thickness gauge would readily detect, allowing the tube to appear sound right up until sudden,
brittle fracture. This is why hydrogen damage often surprises inspectors relying on thickness alone.

45. A — A — Elbows, tees, and reducers create flow disturbance and locally elevated velocity, which
continuously strips away the protective magnetite oxide film faster than it can naturally reform, making
these specific geometric locations the primary targets for ultrasonic thickness monitoring in a systematic
FAC inspection program. Systematic FAC inspection programs specifically target these known
locations.

46. B— B — SCC requires a susceptible material, a corrosive environment, and sustained tensile stress
simultaneously; removing any single one of these three factors, whether through material change,
environmental control, or stress relief, is sufficient to prevent SCC from ever initiating in that specific
component. This is the same underlying logic behind every SCC prevention strategy.

47. D — D — Clarification and filtration remove suspended solids and turbidity through coagulation,
sedimentation, and filtration, protecting downstream ion exchange resins and reverse 0smosis
membranes from fouling and premature degradation, serving as a foundational first pre-treatment step



rather than a substitute for softening or demineralization. Skipping this step risks premature fouling of
downstream treatment equipment.

48. C — C — Once a softener's sodium exchange sites become depleted through accumulated calcium
and magnesium hardness, flushing the bed with concentrated sodium chloride brine reverses that
exchange, releasing the accumulated hardness ions and restoring sodium to the resin sites for continued
use in further softening cycles. This depleted resin must eventually be regenerated to restore capacity.

49. B — B — Sequencing RO first efficiently handles the bulk of dissolved mineral removal, reducing
the ion load reaching the downstream DI stage, which then polishes remaining trace ions to reach the
very high water purity higher-pressure boiler feedwater applications demand, more efficiently than
either technology alone. This staged approach reaches purity neither method alone typically achieves.

50. A — A — Mechanical deaeration heats feedwater with steam, exploiting the fact that gas solubility
in water drops sharply as temperature rises toward boiling, physically driving dissolved oxygen and
other non-condensable gases out of solution where they can be vented safely to atmosphere. This differs
from the separate chemical reaction a scavenger uses downstream.

51. C — C — Boiling drives off dissolved carbon dioxide, precipitating temporary (carbonate) hardness
minerals out of solution as insoluble carbonate. Permanent (non-carbonate) hardness, associated instead
with sulfate and chloride ions, has no equivalent boiling-driven mechanism, requiring ion exchange or
demineralization for removal instead. Most natural water supplies actually contain a mixture of both
hardness forms.

52. D — D — Because scale conducts heat far more poorly than the surrounding tube steel, even a thin
deposit forces local tube metal temperature to rise in order to maintain the required heat transfer rate,
risking localized overheating failure well before the scale is visually obvious upon inspection. This risk
exists well before scale becomes visually obvious on inspection.

53. A — A — While mildly alkaline boiler water minimizes general corrosion, alkalinity concentrated
locally under a deposit experiencing dryout can instead enable caustic corrosion, meaning alkalinity is
deliberately controlled within a specific target band since both insufficient and excessive levels carry
distinct corrosion risks. Both insufficient and excessive alkalinity therefore carry distinct corrosion risks.

54. C — C — Sulfite-based scavengers add dissolved solids as a reaction byproduct, requiring
additional blowdown, a penalty mattering more at higher pressure where minimizing blowdown loss is a
higher priority. Volatile scavengers avoid this dissolved solids penalty, making them the typical choice
for higher-pressure boilers. This makes volatile scavengers the typical choice for higher-pressure boilers.

55. D — D — Phosphate treatment deliberately reacts with residual calcium hardness to form soft, non-
adherent sludge rather than hard scale, and this sludge form specifically allows routine blowdown to
remove it before it can deposit on and bond to boiler heat transfer surfaces. This sludge form is what
allows routine blowdown to remove it safely.

56. B — B — Intermittent (bottom) blowdown periodically removes suspended solids and sludge
settling at the bottom of the boiler drum, distinct from continuous blowdown, which instead removes a



steady stream from the water surface to control dissolved solids concentration rather than settled
suspended material. This distinct target differs from what continuous blowdown primarily addresses.

57. B— B — Blowdown percent equals [feedwater TDS / (boiler TDS limit minus feedwater TDS)] x
100 = [48 / (2,400 minus 48)] x 100 = [48/2,352] x 100, approximately 2.04%. This calculated rate
prevents boiler water dissolved solids from exceeding the specified operating limit continuously. This
required rate keeps dissolved solids from exceeding the operating limit.

58. C — C — Open recirculating cooling towers create warm, aerated, continuously wetted conditions
that can support bacterial growth, including Legionella, a genuine health and regulatory concern distinct
from the mineral-driven scale and corrosion challenges the same system also faces, requiring dedicated
biocide dosing separately. This is why biocide dosing runs alongside chemical inhibitor treatment here.

59. D — D — Circulating water concentration equals cycles of concentration times makeup water
concentration: 5.0 x 19 = 95 ppm. This concentration factor shows how much dissolved minerals have
built up relative to makeup water, balancing water conservation against scale and corrosion risk. This
value balances water conservation against rising scale and corrosion risk.

60. A — A — Cooling towers face a combined challenge of scale, corrosion, and biological growth
including Legionella control, distinct from a boiler's environment where chemistry is far more
concentrated by continuous steam evaporation, requiring treatment programs tailored to each system's
specific conditions and risks. Each system therefore needs a treatment program tailored to its specific
risks.

61. B— B — HHV (gross heating value) includes the latent heat that would be released if combustion-
formed water vapor condensed back to liquid, representing maximum theoretical energy content. LHV
(net heating value) excludes that latent heat, reflecting energy actually recoverable when flue gas exits
without condensing. Confusing which basis a specification uses produces a meaningfully wrong result.

62. C — C — No. 6 fuel oil (bunker fuel) is significantly more viscous than lighter No. 2 oil at ambient
temperature, requiring dedicated tank and trim heating to reduce viscosity into the range a burner's
atomizer is designed to properly handle for efficient combustion. Without this preheating step, heavy oil
will not atomize properly.

63. A — A — Pulverized coal burners require careful primary and secondary air balance to establish
stable ignition at the burner throat and generally offer less turndown flexibility than gas burners, a trade-
off accepted specifically to burn a lower-cost solid fuel unavailable to gas burner designs. This trade-off
is accepted specifically to burn a lower-cost solid fuel.

64. D — D — Insufficient excess air causes incomplete combustion loss from unburned fuel and carbon
monoxide, while excessive excess air causes dry flue gas loss from wasted stack heat, and both losses
waste fuel, so combustion optimization finds the specific level minimizing their combined total.
Combustion optimization finds the specific level minimizing their combined total.

65. A — A — A sudden CO increase at an otherwise stable, apparently adequate O2 reading signals
developing incomplete combustion, often from burner fouling or air register maladjustment rather than a



simple air-fuel ratio problem, giving CO monitoring genuine diagnostic value O2 monitoring alone
cannot provide. This cross-check catches problems O2 monitoring alone would not reveal.

66. D — D — What physically clears accumulated combustible gas is the actual volume of air passing
through the furnace and flue path, not elapsed time alone, since a stalled or reduced airflow could satisfy
a time requirement without moving adequate air, which is why purge logic verifies real air changes. This
is why purge logic verifies actual air changes.

67. B— B — Failure to establish main flame within the trial-for-ignition period triggers automatic fuel
shutoff and requires a full furnace re-purge before another ignition attempt, since the furnace may now
contain unburned fuel from the failed attempt that must be cleared first. The furnace may still contain
unburned fuel that must be cleared first.

68. C — C — Thermal NOx forms through a high-temperature reaction between nitrogen and oxygen
present in combustion air, and this reaction rate accelerates sharply as peak flame temperature rises,
which is why lowering peak temperature through staged combustion or flue gas recirculation directly
suppresses this formation mechanism. This is the same mechanism staged combustion also exploits
differently.

69. A — A — Unlike thermal NOx, which is driven by flame temperature and combustion air nitrogen,
SOx forms directly from sulfur content already present in the fuel itself, a source entirely unrelated to
combustion temperature, requiring fuel selection or downstream scrubbing for meaningful reduction
instead. Fuel switching or downstream scrubbing is required instead of temperature control.

70. C — C — A fabric filter baghouse physically filters particulate matter through woven fabric
material as flue gas passes through, while an electrostatic precipitator instead charges particulate
electrically and attracts it to oppositely charged collection plates, two fundamentally different
mechanisms for the same removal goal. Both achieve the same particulate removal goal through
different mechanisms.

71. B— B — SCR systems inject ammonia or urea into flue gas over a catalyst bed, converting NOx
into nitrogen and water. Limestone slurry is instead used in wet FGD systems to remove SOX,
illustrating that different emissions technologies use entirely different reagents for their specific
pollutant. Different emissions technologies use entirely different reagents for their pollutant.

72. D — D — Low-NOx burner design limits how much NOx forms in the first place by lowering peak
flame temperature, while SCR treats whatever NOx still forms downstream. Because these approaches
intervene at different stages of the process, combining them typically achieves deeper overall reduction
than either alone. Combining these approaches typically achieves deeper reduction than either alone.

73. B— B — Power factor equals real power divided by apparent power: 350 divided by 437.5 equals
0.80. A power factor below 1.0 means the distribution system must carry more current than the real
power alone would require, increasing losses throughout the system. This increases resistive losses
throughout the entire electrical distribution system.



74. D — D — In an online UPS, the load is continuously powered from the inverter output rather than
directly from utility power, providing zero transfer time on a utility failure, unlike a standby UPS, which
briefly switches to battery power only after detecting a failure. This differs from a standby unit, which
switches only after detecting failure.

75. C — C — A UPS battery bank can read a normal, apparently healthy voltage while having actually
lost significant real discharge capacity, a condition only revealed through load testing or internal
impedance testing. A battery bank failing during an actual outage defeats the UPS's entire purpose. This
defeats the UPS's entire purpose at exactly the moment it matters.

76. A — A — Micro-turbines produce relatively hot, good-quality exhaust well suited for recovery in
facility heating or process applications, making them a natural fit for combined heat and power
configurations that capture and productively use this exhaust heat rather than simply rejecting it. This
makes micro-turbines a natural fit for CHP configurations specifically.

77. D — D — Capacity factor reveals how much of a plant's maximum possible output, running
continuously at full capacity, was actually achieved over a period, a question about utilization rather
than conversion quality. A highly efficient peaking unit running only occasionally can still post a low
capacity factor. A highly efficient unit can still post a low capacity factor.

78. B — B — The direct method divides absorbed heat by fuel input, both very large quantities where
small measurement errors can meaningfully skew results. The indirect method measures individual
losses, often easier to determine precisely, subtracting their sum from 100% for a frequently more
reliable result. This often yields a more reliable efficiency figure in practice.

79. A — A — Extracting steam at intermediate turbine stages for feedwater heating reduces the steam
completing full expansion, modestly reducing gross turbine work. This trade-off is worthwhile because
the net effect still improves overall cycle efficiency by reducing the fuel-fired heat the boiler must
supply. This trade-off is worthwhile since net cycle efficiency still improves overall.

80. C — C — A deeper condenser vacuum widens the overall temperature and pressure range the
turbine expands across, directly increasing Rankine cycle thermal efficiency, the same fundamental
relationship between heat rejection conditions and cycle efficiency introduced in this guide's earlier
thermodynamic cycle coverage. This is the same relationship introduced earlier in this guide's cycle
coverage.

81. B— B — Because a generating unit's heat rate typically varies across its own operating range rather
than remaining fixed, the cost of producing the next increment of output, its incremental heat rate at the
current point, is what actually drives optimal loading decisions between available units. A single average
ranking would misload units relative to true marginal cost.

82. D — D — Power purchase agreements and reliability must-run requirements can override pure
economic dispatch logic, obligating a plant to deliver a specified capacity or energy quantity from a
particular unit regardless of whether that unit is the lowest-cost generation available system-wide at that
moment. This obligation can apply regardless of that unit's cost ranking at the time.



83. C — C — A P&ID conveys process flow, equipment, and control logic schematically, prioritizing
functional clarity over true physical scale, a role distinct from a general arrangement drawing, which
instead shows actual physical layout and spatial relationships needed for construction and maintenance
access planning. This role is instead filled by general arrangement and isometric drawings.

84. A — A — Verifying free hand rotation before any power is applied catches basic installation errors,
such as a rotation direction mistake or an obstruction, while consequences remain minimal, rather than
discovering the same error only after energized testing has already caused equipment damage. This is far
preferable to costly field modifications discovered after installation.

85. C — C — Water is used for hydrostatic testing because it is incompressible and stores and releases
dramatically less energy than compressible steam would if a pressure boundary defect were to fail
during the test, making water testing meaningfully safer before real operating conditions are ever
applied. This makes water testing meaningfully safer before real operating conditions apply.

86. B — B — Turning gear continues slowly rotating a hot rotor after shutdown specifically to allow
even cooling around its circumference; interrupting this prematurely risks uneven cooling and resulting
thermal bowing, a serious condition that can cause significant rotor damage requiring extensive, costly
repair. Rotor repair after such damage is both extensive and costly to correct.

87. A — A — Most jurisdictions adopt ASME Section I by reference but commonly layer their own
additional inspection frequency, licensing, and administrative registration requirements on top of that
base code, meaning satisfying Section I alone does not guarantee compliance with those separate
jurisdiction-specific requirements. Direct confirmation is required rather than assuming Section I alone
suffices.

88. D — D — National Board registration provides a permanent record updated whenever a certified R-
stamp repair or alteration is performed, giving a traceable compliance history extending well beyond the
boiler's original construction snapshot, valuable for demonstrating ongoing code compliance throughout
the vessel's entire service life. This is valuable for demonstrating ongoing compliance throughout the
vessel's life.

89. C — C — ASME Section I specifically governs power boilers, while Section VIII governs the
broader category of pressure vessels found elsewhere in a plant, including deaerators, feedwater heaters,
and air receivers. A deaerator, not itself a boiler, falls under Section VIII's scope instead. A 1st Class
engineer must recognize which section actually applies here.

90. A — A — By consolidating welding and brazing qualification requirements into one shared
reference, Section IX avoids the confusion and potential inconsistency of separately maintained,
possibly conflicting welding rules under Section I, Section VIII, and other sections, simplifying
qualification management across multiple code sections. This simplifies qualification management for
equipment spanning multiple code sections.

91. B— B — Recognizing that CSA B51 substantively references ASME Section I, VIII, and IX for
detailed technical rules helps a U.S.-based engineer correctly interpret documentation from equipment



with a Canadian regulatory history, since the underlying technical principles remain consistent even
though the referenced standard differs by country. This helps correctly interpret documentation despite
differing referenced standards.

92. D — D — Machinery room ventilation and detection requirements exist primarily to detect and
safely vent refrigerant leaks before they accumulate to a hazardous concentration in an enclosed space, a
genuine life-safety concern distinct from efficiency, noise, or fire rating considerations addressed by
other separate requirements. This concern is distinct from efficiency or noise considerations covered
elsewhere.

93. B— B — ASME B31.1 (Power Piping) specifically covers piping within a power plant, including
boiler external piping and steam and feedwater systems, while B31.3 (Process Piping) instead covers
piping in chemical and industrial process facilities, a different application context entirely from power
generation. This is a distinct application context from B31.1's specific power plant scope.

94. C — C — API 650 (storage tanks) and API 520/521 (relief device sizing) share a common origin in
petroleum industry practice, commonly referenced at power plants wherever fuel storage and handling
equipment or practices overlap with that same petroleum industry technology, such as fuel oil systems.
This extends API's relevance well beyond storage tank design alone.

95. D — D — Each state's boiler and pressure vessel act may adopt a different specific edition of ASME
Section I and layer its own distinct jurisdiction-specific inspection, licensing, and administrative
requirements on top, meaning two plants nominally following the same code can face different actual
obligations. This means two plants can face meaningfully different actual obligations.

96. A — A — Even after confirming that a vessel's CSA B51 registration reflects design substantively
equivalent to ASME Section VIII requirements, satisfying the receiving jurisdiction's own registration
and re-certification requirements for imported equipment remains a separate, necessary administrative
step before domestic service can begin. This step remains necessary even once substantive design
equivalence is clear.

97. B — B — When licensing reciprocity status is genuinely unclear, the correct action is confirming
directly with the receiving jurisdiction's Authority Having Jurisdiction rather than assuming either that
reciprocity applies or does not, since an incorrect assumption in either direction can leave a facility
improperly staffed. An incorrect assumption in either direction can leave a facility improperly staffed.

98. D — D — Because each physical component, the storage tank, the connecting piping, and the relief
device, falls under a different specific code (API 650, ASME B31.1, and API 520/521 respectively),
consulting all three references, rather than assuming one covers everything, is standard practice.
Assuming one code covers everything risks a genuine compliance gap.

99. A — A — This guide frames a Chief Power Engineer's realistic code competency as working
fluency in which code governs which situation, combined with the professional judgment to recognize
when a question warrants consulting the actual code text or a qualified specialist, rather than complete
memorization or total reliance on others.



100. C — C — Placing the codes and legislation chapter last allows the metallurgy, corrosion,
combustion, mechanics, and construction knowledge built across earlier chapters to give real, concrete
meaning to the code requirements covered here, rather than presenting abstract regulatory rules before
the engineering context that makes them meaningful. Neither element functions as a substitute for the

other in this guide's framing.
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