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1. During a boiler inspection, what status should the main
steam stop valves be in?
A. Opened and checked
B. Closed, locked, and tagged
C. Partially opened for inspection
D. Under manual control

2. Which substance is commonly used to control the pH of
boiler water?
A. Caustic soda
B. Calcium carbonate
C. Sodium chloride
D. Ammonium sulfate

3. What is the primary function of a flame rod in a gas pilot
system?
A. Ensures the gas pilot is lighted
B. Measures the temperature of the flame
C. Regulates gas flow to the burner
D. Detects boiler water levels

4. A temperature reading of 80 degrees Celsius is equal to:
A. 160 degrees Fahrenheit
B. 176 degrees Fahrenheit
C. 212 degrees Fahrenheit
D. 144 degrees Fahrenheit

5. What is required for combustion to occur?
A. Atomization of fuel, oxygen, and heat
B. Fuel, water, and air
C. Oxygen, electricity, and fuel
D. Heat, pressure, and fuel
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6. What component of a boiler is primarily affected by
spalling?
A. Heat exchanger
B. Combustion chamber
C. Feedwater tank
D. Steam drum

7. What type of maintenance does spalling indicate is needed
in a furnace?
A. Regular cleaning
B. Pressure testing
C. Insulation replacement
D. Temperature monitoring

8. What is the purpose of a desuperheater drain in a steam
system?
A. To regulate water levels
B. To establish steam flow
C. To measure boiler pressure
D. To cool the steam before usage

9. To convert 1 lb of water at 212 °F into steam at
atmospheric pressure, how many BTUs are needed?
A. 500 BTUs
B. 970.3 BTUs
C. 1200 BTUs
D. 800 BTUs

10. In a steam generating plant, the economizer is used to
_______?
A. Increase steam pressure
B. Heat feed water
C. Cool exhaust gases
D. Control emissions
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Answers
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1. B
2. A
3. A
4. B
5. A
6. B
7. C
8. B
9. B
10. B
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Explanations
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1. During a boiler inspection, what status should the main
steam stop valves be in?
A. Opened and checked
B. Closed, locked, and tagged
C. Partially opened for inspection
D. Under manual control

In the context of a boiler inspection, having the main steam stop valves closed, locked,
and tagged is critical for maintaining safety and ensuring that the inspection can be
carried out without risk of accidental steam release. This status indicates that the valves
are securely in a position that prevents any flow of steam, which is essential for the
safety of personnel conducting the inspection.  When the valves are closed, this prevents
the sudden release of high-pressure steam that could cause severe injuries or damage
during the inspection process. Locking and tagging the valves further enhances safety
protocols, as it notifies all personnel that the valves should not be operated and protects
against unauthorized adjustments.  This approach is consistent with standard safety
practices in boiler operations, emphasizing the importance of keeping the equipment in a
secure and safe state during maintenance or inspection situations. This practice helps
ensure that operations can be resumed safely once the inspection is complete.

2. Which substance is commonly used to control the pH of
boiler water?
A. Caustic soda
B. Calcium carbonate
C. Sodium chloride
D. Ammonium sulfate

Caustic soda, also known as sodium hydroxide, is commonly used to control the pH of
boiler water because it effectively raises the pH levels, helping to prevent corrosion of
the boiler's metal components. Maintaining an appropriate pH level is crucial for the
operation of boilers; a too low pH can lead to acidic conditions that accelerate corrosion,
while a too high pH can cause scale formation and reduce the efficiency of heat transfer. 
In boiler water treatment, using caustic soda allows for adjusting the alkalinity and
ensuring that the water chemistry remains balanced, which is essential for the longevity
and efficiency of the boiler system. This makes caustic soda not only an effective pH
control agent but also a necessary substance in ensuring safe and optimal boiler
operation.
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3. What is the primary function of a flame rod in a gas pilot
system?
A. Ensures the gas pilot is lighted
B. Measures the temperature of the flame
C. Regulates gas flow to the burner
D. Detects boiler water levels

The primary function of a flame rod in a gas pilot system is to ensure that the gas pilot is
lit. A flame rod, which is also known as a flame sensor, works by detecting the presence
of a flame. When the pilot light is lit, the flame rod generates a small electrical signal
due to the ionization of the gas in the flame. This signal is used to confirm that the pilot
is operating correctly. If the flame goes out, the signal ceases, and safety mechanisms
can activate to shut off the gas supply, preventing the risk of unburned gas
accumulating, which could lead to dangerous situations.  The role of the flame rod is
crucial in maintaining safe operating conditions and ensuring system reliability, as it
provides real-time feedback on the status of the pilot flame. In contrast, other options
focus on different functions not related to the flame rod, such as measuring temperature,
regulating gas flow, or detecting water levels in a boiler. Each of these functions is
important for the overall operation of the system but does not pertain to the specific
function of the flame rod.

4. A temperature reading of 80 degrees Celsius is equal to:
A. 160 degrees Fahrenheit
B. 176 degrees Fahrenheit
C. 212 degrees Fahrenheit
D. 144 degrees Fahrenheit

To convert a temperature from Celsius to Fahrenheit, you can use the formula:   °F = (°C
× 9/5) + 32.  Applying this formula to the given temperature of 80 degrees Celsius, the
calculation would proceed as follows:  1. Multiply the Celsius temperature by 9: 80 × 9 =
720. 2. Divide that result by 5: 720 ÷ 5 = 144. 3. Add 32 to the result: 144 + 32 = 176. 
Therefore, a temperature of 80 degrees Celsius is equal to 176 degrees Fahrenheit,
confirming that the correct answer is indeed B. This conversion process is foundational
in thermodynamics, particularly in fields where temperature measurement is critical,
such as steam engineering, where understanding different temperature scales is
essential.
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5. What is required for combustion to occur?
A. Atomization of fuel, oxygen, and heat
B. Fuel, water, and air
C. Oxygen, electricity, and fuel
D. Heat, pressure, and fuel

The requirement for combustion primarily involves the presence of fuel, oxygen, and
heat. Atomization of fuel is a critical process that prepares the fuel for efficient burning
by breaking it into small droplets, which can mix more effectively with oxygen. This
maximizes the surface area of the fuel that is exposed to oxygen, facilitating the
combustion process. Heat serves to initiate the combustion reaction and sustain it once
it has started. Without heat, the fuel-oxygen mixture will not ignite.  The other options
lack one or more key components essential for combustion. For instance, water is not a
necessary component and can actually inhibit combustion by cooling the fuel and
displacing oxygen. Similarly, while electricity is useful for certain ignition systems, it is
not a requisite element for the combustion process itself, and pressure alone does not
sustain combustion since heat is necessary for the actual reaction to take place.

6. What component of a boiler is primarily affected by
spalling?
A. Heat exchanger
B. Combustion chamber
C. Feedwater tank
D. Steam drum

Spalling is a process where material, often ceramic or concrete, fractures and breaks off
due to high temperatures and thermal cycling. In the context of a boiler, the component
primarily affected by spalling is the combustion chamber. The combustion chamber is
where the fuel is burned to produce heat, and it must withstand extremely high
temperatures. Over time, the intense heat can cause the lining materials of the
combustion chamber to expand and contract, leading to spalling as the materials degrade
and lose their structural integrity.   This degradation can compromise the efficiency of
the combustion process and ultimately lead to increased maintenance needs or even
failures if not addressed. In contrast, while the other components like heat exchangers,
feedwater tanks, and steam drums do experience wear and stress, they are not primarily
susceptible to spalling in the same way that combustion chambers are.
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7. What type of maintenance does spalling indicate is needed
in a furnace?
A. Regular cleaning
B. Pressure testing
C. Insulation replacement
D. Temperature monitoring

Spalling is a condition that refers to the breaking off or chipping away of material, often
occurring in furnace linings or refractory materials. When you observe spalling, it
indicates that the insulation or refractory lining is deteriorating, which can compromise
the furnace's efficiency and safety.   In this context, the correct answer highlights the
necessity for insulation replacement, as replacing the spalled insulation will restore the
furnace's thermal efficiency and structural integrity. Addressing spalling promptly by
replacing the damaged insulation prevents further heat loss, protects other components
of the system, and promotes safe operation.  Other choices, while relevant to furnace
maintenance, do not directly relate to the issue presented by spalling. Regular cleaning
would help maintain performance but wouldn't specifically tackle the damage shown by
spalling. Pressure testing assesses the integrity of the pressure vessel, which is not
directly related to spalling effects. Temperature monitoring is essential for operational
efficiency but does not address the material degradation indicated by the presence of
spalling.

8. What is the purpose of a desuperheater drain in a steam
system?
A. To regulate water levels
B. To establish steam flow
C. To measure boiler pressure
D. To cool the steam before usage

In a steam system, the purpose of a desuperheater drain is primarily to cool the steam
before it is used in the process. Desuperheaters are devices that reduce the temperature
of superheated steam to a lower temperature, making it more suitable for certain
applications that require steam at specific conditions.  When steam is generated in a
boiler, it can become superheated, meaning it is at a temperature higher than necessary
for its intended use. This high temperature can cause damage to equipment or lead to
inefficiencies in the process. A desuperheater typically uses water to absorb excess heat
from the superheated steam, effectively lowering its temperature.  By draining the cooled
steam, the system ensures that the steam delivered to the end use meets the desired
specifications, enhancing the efficiency and safety of the steam system. This critical
function is why the purpose of a desuperheater drain is focused on cooling the steam
before usage.

11Sample study guide. Visit https://3rdclassstationarysteamengineer.examzify.com for the full version

SA
M

PLE



9. To convert 1 lb of water at 212 °F into steam at
atmospheric pressure, how many BTUs are needed?
A. 500 BTUs
B. 970.3 BTUs
C. 1200 BTUs
D. 800 BTUs

To convert 1 pound of water at 212 °F (the boiling point of water at atmospheric
pressure) into steam at the same pressure, it's essential to understand the concept of
latent heat. The process of turning water into steam requires a specific amount of energy
called the latent heat of vaporization, which represents the energy needed to change a
substance from liquid to gas without a change in temperature.  For water, the latent heat
of vaporization is approximately 970.3 BTUs per pound. This is the energy required to
take 1 pound of water at 212 °F and convert it fully into steam at the same temperature
and pressure. The high value reflects the amount of energy needed to break the
molecular bonds that hold water in its liquid form, allowing it to transition to steam. 
Other options suggest amounts of energy that are significantly lower or higher than the
actual requirement, which would not effectively complete the phase change from water to
steam at the specified conditions. Thus, the correct amount of 970.3 BTUs accurately
represents the energy needed for this process, making it the correct answer.

10. In a steam generating plant, the economizer is used to
_______?
A. Increase steam pressure
B. Heat feed water
C. Cool exhaust gases
D. Control emissions

The role of the economizer in a steam generating plant is primarily to heat the feed water
before it enters the boiler. By utilizing the waste heat from the flue gases leaving the
boiler, the economizer effectively pre-heats the feed water, which serves multiple
purposes.   Heating the feed water improves the overall efficiency of the steam
generation process, as less energy is required to convert the pre-heated water into steam.
This not only conserves fuel but also leads to reduced operational costs and lower
emissions due to more efficient combustion.   In addition, the use of an economizer can
enhance the safety of the boiler operation by reducing the risk of thermal shock that can
occur when cold water is introduced into hot boiler components. Therefore, heating the
feed water is essential for improving efficiency, safety, and operational economics in
steam generating systems.
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