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1. Does an automatically hot water boiler require a low water
cut off?
A. True
B. False
C. Only for systems over 500,000 Btu
D. Only if it uses fuel

2. What is an essential factor to ensure the safety and
efficiency of a boiler operation?
A. Regular maintenance
B. Frequent downtime
C. Infrequent inspections
D. High water levels

3. Which of the following is NOT a way to determine boiler
horsepower?
A. BTU (1bhp = 33,475BTU/hr)
B. Evaporation of water (1bhp = 34.5lbs/water/hr@212deg f)
C. Gas volume (1bhp = 10cf of gas)
D. Square feet of heating surface (1bhp = 10sq ft)

4. What is the role of a blow down valve on a boiler?
A. To add water to the boiler
B. To release steam to lower pressure
C. To remove sediment and impurities from the bottom of the

boiler
D. To vent excess pressure during operation

5. What firing control will prevent thermal shock to a hot
water boiler?
A. A low limit control
B. An operating control
C. A high limit control
D. A pressure control
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6. For a coil type (fire tube) boiler over 500 square feet, how
many safety valves are required?
A. One or more safety valves
B. Two or more safety valves
C. Three or more safety valves
D. No safety valves are required

7. If you passed a state boiler exam for 1st class, grade C
engineer, what equipment would your license allow you to
operate?
A. Total horsepower of 250 psi
B. Boilers up to 500 hp and hot water boilers not to exceed 250

degrees F or 160 psi steam boilers not to exceed 15 psi
C. Hot water boilers above 250 degrees F or 160 psi and steam

boilers above 15 psi
D. Hot water boilers only at unlimited psi

8. Which of the following is included in the definition of
"operating experience" according to MN state statutes?
A. Boiler Operation
B. Maintenance
C. Training
D. All of the above

9. What is one reason causing the expansion tank to fill with
water?
A. Too high of pressure
B. Air leaks out by the gauge glass fittings
C. Too high of a temperature
D. None of the above

10. Priming is a condition in which water is:
A. Too hot for pump
B. Too low for pump to lift
C. Suddenly discharged with steam
D. Overheated in the boiler
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Answers
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1. B
2. A
3. C
4. C
5. A
6. B
7. B
8. D
9. B
10. C
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Explanations
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1. Does an automatically hot water boiler require a low water
cut off?
A. True
B. False
C. Only for systems over 500,000 Btu
D. Only if it uses fuel

An automatically controlled hot water boiler does not require a low water cut-off. This is
primarily because automatically controlled boilers are designed with built-in safety
features that manage the water level without the need for an additional low water cut-off
device.   In most cases, the operational systems and controls in automatically fired hot
water boilers ensure that the water level is maintained within safe operating limits. This
effectively reduces the risk of the boiler operating under low-water conditions, which can
be dangerous. The absence of a low water cut-off makes the design less complex while
still meeting safety regulations, as long as the boiler has the necessary operating
controls to monitor and adjust the water levels appropriately.  Though other options
provided indicate specific conditions or variations under which a low water cut-off might
be considered, they do not apply universally to automatically controlled hot water boilers.
Therefore, the accurate response is that no specific requirement for a low water cut-off
exists for these types of boilers, making the answer valid.

2. What is an essential factor to ensure the safety and
efficiency of a boiler operation?
A. Regular maintenance
B. Frequent downtime
C. Infrequent inspections
D. High water levels

Regular maintenance is crucial for ensuring the safety and efficiency of boiler
operations. This involves systematically checking, cleaning, and repairing various
components of the boiler system to prevent potential failures and malfunctions. A
well-maintained boiler operates at optimal efficiency, which reduces fuel consumption
and minimizes the risk of accidents, such as explosions or leaks.   Neglecting regular
maintenance can lead to a buildup of scale and sediment, which can impair heat transfer
and lead to overheating. It can also result in unaddressed wear and tear on components,
which might eventually lead to catastrophic failures. Therefore, prioritizing maintenance
is a key practice in the safe and efficient operation of boilers.   In contrast, frequent
downtime is a sign of issues within the system, infrequent inspections can allow
problems to go unnoticed, and high water levels usually indicate operational issues that
could interfere with safe and efficient boiling processes. Regular maintenance helps
prevent these scenarios and promotes a safe operating environment.
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3. Which of the following is NOT a way to determine boiler
horsepower?
A. BTU (1bhp = 33,475BTU/hr)
B. Evaporation of water (1bhp = 34.5lbs/water/hr@212deg f)
C. Gas volume (1bhp = 10cf of gas)
D. Square feet of heating surface (1bhp = 10sq ft)

The determination of boiler horsepower involves various established methods that
quantify the capacity of a boiler in terms of thermal energy generation or heat transfer.
BTUs and evaporation rates are standard measures because they relate closely to the
heat energy required to produce steam or hot water and for system efficiency.  One
common method is using BTU ratings, where one boiler horsepower (bhp) is defined as
equal to 33,475 BTU per hour. This method effectively links the thermal energy output of
the boiler.  Another method is the evaporation of water, where one bhp is defined as the
ability to evaporate 34.5 pounds of water per hour at 212°F. This reflects the heat
transfer capability of the boiler in terms of steam production.  The measure of heating
surface is also used, with one bhp typically requiring 10 square feet of heating surface.
This measure relates to the actual surface area of the boiler available for heat transfer,
influencing the boiler's efficiency and capacity.  While gas volume might seem like a
relevant measure for certain boiler types, it is not a standardized method for determining
boiler horsepower. Instead, the first three measures directly relate to the thermal
efficiency and output capability of the boiler. Therefore, using gas volume (10 cubic feet
of gas) does

4. What is the role of a blow down valve on a boiler?
A. To add water to the boiler
B. To release steam to lower pressure
C. To remove sediment and impurities from the bottom of the

boiler
D. To vent excess pressure during operation

The blow down valve on a boiler serves a crucial function in maintaining the integrity and
efficiency of the boiler system by removing sediment and impurities that accumulate at
the bottom of the boiler. Over time, minerals and other particles can settle out of the
water used in the boiler, leading to scale buildup and potentially harmful conditions that
affect performance, efficiency, and safety.  By using the blow down valve, operators can
periodically purge a certain amount of water from the boiler. This water typically
contains the concentrated impurities, allowing for a cleaner and more effective boiler
operation. Regular blow down helps to prevent corrosion, scaling, and other issues that
can arise from the accumulation of these sediments. This maintenance procedure is vital
for the longevity and reliability of the boiler system.   Adding water to the boiler or
releasing steam for pressure control does not address the fundamental need to keep the
internal environment of the boiler free from unwanted deposits, which is why the role of
the blow down valve is focused on the removal of sediment and impurities.
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5. What firing control will prevent thermal shock to a hot
water boiler?
A. A low limit control
B. An operating control
C. A high limit control
D. A pressure control

A low limit control is crucial for preventing thermal shock in a hot water boiler. Thermal
shock occurs when there is a sudden temperature change, which can lead to damage or
failure of the boiler components. The low limit control ensures that the water
temperature does not drop below a specified level. By maintaining a minimum water
temperature, this control allows for stable thermal conditions within the boiler system.  
When the low limit control is utilized, it helps avoid the rapid temperature fluctuations
that contribute to thermal shock. This is particularly important for hot water boilers, as
the expansion and contraction of materials are more pronounced under such conditions.
Other firing controls, such as operating, high limit, or pressure controls, focus more on
maintaining the operational efficiency or safety rather than specifically addressing the
prevention of thermal shock. Thus, the role of a low limit control in sustaining consistent
temperatures is pivotal in preserving the integrity of the system and avoiding costly
repairs or failures.

6. For a coil type (fire tube) boiler over 500 square feet, how
many safety valves are required?
A. One or more safety valves
B. Two or more safety valves
C. Three or more safety valves
D. No safety valves are required

In the context of a coil type (fire tube) boiler with a heating surface greater than 500
square feet, the requirement for safety valves is critical for ensuring the safe operation of
the boiler. Safety valves are essential safety devices designed to prevent excessive
pressure build-up within the boiler, which could lead to dangerous situations such as
explosions or equipment failure.  When the heating surface area exceeds 500 square feet,
the regulations mandate the installation of a minimum of two safety valves. This
requirement is in place to ensure redundancy; if one valve fails or is undergoing
maintenance, the second valve can still function, maintaining safe operating conditions.  
The rationale behind requiring more than one safety valve for larger boilers is based on
the increased risk associated with higher pressure and larger volume systems. The
additional valve helps to ensure that, in the event of a malfunction or failure of one valve,
there is still a backup in place.   For smaller boilers (those with a heating surface of 500
square feet or less), one safety valve may be sufficient, reflecting the lower risk level.
However, as the size and potential hazards of the system increase, so do the safety
requirements to protect both the equipment and personnel.

10Sample study guide. Visit https://minnesotaboiler.examzify.com for the full version

SA
M

PLE



7. If you passed a state boiler exam for 1st class, grade C
engineer, what equipment would your license allow you to
operate?
A. Total horsepower of 250 psi
B. Boilers up to 500 hp and hot water boilers not to exceed 250

degrees F or 160 psi steam boilers not to exceed 15 psi
C. Hot water boilers above 250 degrees F or 160 psi and steam

boilers above 15 psi
D. Hot water boilers only at unlimited psi

The classification of a 1st class, grade C engineer's license typically grants the holder the
authority to operate specific types of boilers based on their capacity and pressure limits.
The selection of option B highlights that this level of licensing allows for the operation of
boilers up to 500 horsepower and also pertains to hot water boilers that should not
exceed 250 degrees Fahrenheit or steam boilers capped at 160 psi for steam and 15 psi
for hot water.  This is consistent with the regulatory framework governing boiler
operations, which aims to ensure safety and competency in handling high-pressure and
high-temperature systems. Operating equipment beyond these limits would require a
higher classification to ensure that engineers are adequately skilled and knowledgeable
to manage the complexities and risks associated with such equipment. In contrast, the
other choices either misstate the operational limits or specify conditions that exceed the
recognized competencies for a 1st class, grade C engineer, which is essential for
maintaining safety standards in boiler operation.

8. Which of the following is included in the definition of
"operating experience" according to MN state statutes?
A. Boiler Operation
B. Maintenance
C. Training
D. All of the above

The definition of "operating experience" according to Minnesota state statutes
encompasses a comprehensive understanding of what constitutes practical experience in
the field. Boiler operation is a critical aspect, as it involves the direct management and
control of boiler systems, ensuring they function safely and efficiently. Maintenance is
equally important, as it refers to the regular servicing and repair of boiler equipment to
prevent malfunctions and extend its lifespan. Training is also a vital component, as it
ensures that individuals are equipped with the necessary knowledge and skills to operate
and maintain boiler systems effectively. By including all these elements, the statute
recognizes that a well-rounded approach to operating experience incorporates not just
hands-on operation, but also the essential practices of maintenance and formal training,
which together contribute to the safe and effective management of boiler operations.
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9. What is one reason causing the expansion tank to fill with
water?
A. Too high of pressure
B. Air leaks out by the gauge glass fittings
C. Too high of a temperature
D. None of the above

The expansion tank plays a crucial role in a heating system by accommodating the
increase in water volume caused by temperature changes. When water is heated, it
expands, and the expansion tank provides a space for this excess volume, helping to
maintain appropriate pressure levels in the system.  One key reason that can lead to the
expansion tank filling with water is related to air leaks, particularly through fittings such
as gauge glass fittings. When air escapes from the system through these leaks, the
pressure inside the expansion tank decreases. This drop in pressure may cause the tank
to fill more rapidly with water to maintain equilibrium and ensure the system functions
correctly. The presence of water in the expansion tank is influenced by the amount of air
cushion above the water, and if that air is lost, it alters the balance, resulting in more
water being added to the tank.  In contrast, characteristics such as excessively high
pressure or temperature could lead to different issues, like potential failure or relief
valve activation, but they do not directly cause the expansion tank to fill with water.
Therefore, the emphasis on air leaks provides a deeper understanding of the dynamics
involved in boiler systems and how they can impact the functionality of expansion tanks.

10. Priming is a condition in which water is:
A. Too hot for pump
B. Too low for pump to lift
C. Suddenly discharged with steam
D. Overheated in the boiler

Priming is a specific phenomenon that occurs in steam boilers when water is carried out
of the boiler along with the steam being generated. This can happen when the water in
the boiler becomes too turbulent, leading to a mixture of water and steam being expelled
through the steam outlet. When steam is suddenly discharged with water, it indicates
that there is an issue with the separation of steam and water, often due to rapid boiling
or changes in pressure. This condition can result in an insufficient supply of water to the
system and potentially damage equipment as well.  In context, the other conditions
mentioned do not define priming. Water being too hot for a pump would refer to thermal
limits of pump operation rather than the steam generation process. Water being too low
for a pump to lift relates to the capacity of the pump to draw water, which is not relevant
to the description of priming. Likewise, overheated water in the boiler pertains to the
temperature conditions rather than the interaction between water and steam. Thus, the
correct understanding of priming is distinctly related to the discharge of steam and
water, as captured in the accurate definition.
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