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1. Which method can increase the efficiency of a plant?
A. Using outdated technology
B. Recovering as much heat as possible from the fuel
C. Limiting steam pressure
D. Reducing fuel quality

2. ON/OFF control in a burner is used specifically to
A. Modulate flame intensity according to steam demand
B. Start and stop a burner without flame modulation
C. Adjust air supply continuously

D. Automatically shut down the system in case of failure

3. What can priming lead to, which is dangerous in boiler
operation?

A. Explosions

B. Water hammer
C. Pressure loss

D. Pumping failure

4. What is the purpose of pulverizing coal?
A. To reduce ash production

B. For closer contact between coal and oxygen for complete
combustion

C. To increase coal density
D. To enhance coal storage

5. What occurs when a pump is said to be steam bound?
A. The pump is overloaded with steam
B. The water being pumped has turned into steam
C. The pump has lost its prime
D. The pump is running dry

6. What is used instead of a blowdown tank in some plants?
A. Pressure vessel

B. Blowdown separator
C. Condensate return tank
D. Expansion tank
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7. What is an essential characteristic of fittings used in
systems above 350 PSI?

A. Lightweight materials

B. Corrosion resistance

C. High strength and durability
D. Low thermal conductivity

8. During which phase does the combustion blower continue
to operate after fuel is shut off?

A. Startup

B. Postpurging

C. Shutdown

D. Emergency venting

9. What is the minimum pipe diameter required for

connecting a water column to the boiler according to ASME
Code?

A. 0.5 inches
B. 1 inch

C. 2 inches
D. 1.5 inches

10. What is the purpose of a surge tank in a steam system?
A. To cool steam
B. To balance reservoir pressure
C. To store excess condensate
D. To filter impurities
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1. Which method can increase the efficiency of a plant?
A. Using outdated technology
B. Recovering as much heat as possible from the fuel

C. Limiting steam pressure
D. Reducing fuel quality

Increasing the efficiency of a plant is critical for optimizing performance and reducing
operational costs. One effective method to enhance efficiency is by recovering as much
heat as possible from the fuel. This process is integral to many energy generation
systems, particularly in steam plants where heat recovery can be achieved through
economizers, heat exchangers, or combined heat and power systems. By capturing and
reusing waste heat, the plant can utilize energy more effectively, resulting in lower fuel
consumption and reduced emissions. When heat is recovered and reused, it minimizes
the energy lost to the environment, thus making the entire system more efficient. This
approach not only lowers the demand on fuel supplies but also contributes to fossil fuel
conservation and brings down overall operational costs. As a result, effective heat
recovery can significantly increase the total efficiency of energy production processes.

2. ON/OFF control in a burner is used specifically to
A. Modulate flame intensity according to steam demand

B. Start and stop a burner without flame modulation
C. Adjust air supply continuously

D. Automatically shut down the system in case of failure

The use of ON/OFF control in a burner is specifically designed to start and stop the
burner without any modulation of the flame. This method allows for a simple operational
approach where the burner operates at full capacity when it is on and is completely off
when the demand does not require heat. This binary operation is efficient for systems
that can handle fluctuations in temperature or pressure without needing to fine-tune the
flame intensity. In contrast, other options suggest functionalities that go beyond the
basic ON/OFF control. Modulating flame intensity according to steam demand involves
gradually adjusting the burner output rather than simply turning it on or off. Continuous
adjustment of air supply relates to maintaining optimal combustion conditions, which
typically requires more sophisticated control systems. Automatic shutdown mechanisms
in case of a failure imply a safety feature that is important for overall system safety but
does not define the primary purpose of ON/OFF control itself. Therefore, the correct
answer accurately reflects the fundamental characteristic of ON/OFF control in a burner
application.
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3. What can priming lead to, which is dangerous in boiler
operation?

A. Explosions

B. Water hammer
C. Pressure loss

D. Pumping failure

Priming in boiler operation refers to the phenomenon where water is carried over with
steam due to foaming or excessive agitation in the boiler. This can lead to water hammer,
which is a severe and potentially dangerous condition. Water hammer occurs when the
sudden presence of water, which is often a result of priming, disrupts the normal flow of
steam in the system. This abrupt collision of water with steam or pipe surfaces generates
shock waves that can cause significant mechanical stress, leading to damage of pipes,
valves, and fittings. In severe cases, it can even result in the rupture of the boiler or
piping system. In contrast, while explosions, pressure loss, and pumping failure are
critical issues in boiler operation, they are not directly attributed to priming. An
explosion may result from a variety of factors including overpressurization or faulty
equipment, pressure loss could be caused by leaks or insufficient feedwater, and
pumping failure generally arises from mechanical issues with the pump itself. Thus,
water hammer directly correlates to priming and is recognized as a serious risk in boiler
operations.

4. What is the purpose of pulverizing coal?
A. To reduce ash production

B. For closer contact between coal and oxvgen for complete
combustion

C. To increase coal density
D. To enhance coal storage

Pulverizing coal primarily serves to facilitate a more efficient combustion process. When
coal is ground into a fine powder, it has a larger surface area relative to its volume. This
increased surface area allows for more effective contact between the coal particles and
oxygen in the combustion air, leading to a more complete and efficient burning process.
Through complete combustion, the energy content of the coal is maximized, resulting in
improved thermal efficiency in steam generation and reduced emissions of unburned
carbon and other pollutants. This process is crucial in power plants and industrial
applications where combustion efficiency is key to operational performance and
environmental compliance. While the other potential benefits of pulverizing coal, such
as reducing ash production or enhancing storage, may be secondary effects or
considerations, the fundamental purpose directly tied to combustion is the increased
contact area with oxygen, which is why this option is the most accurate representation of
pulverizing coal's primary function.
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5. What occurs when a pump is said to be steam bound?
A. The pump is overloaded with steam

B. The water being pumped has turned into steam
C. The pump has lost its prime

D. The pump is running dry

When a pump is described as steam bound, it specifically refers to the situation where
the liquid that the pump is intended to move has been converted into steam. This
condition prevents the pump from effectively transferring water because steam, being a
gas, cannot be moved by the pump in the same way that liquid can. As a result, the pump
can become unable to function properly, leading to inefficiencies or complete failure in
generating the intended flow. The notion of a pump being steam bound is particularly
relevant in systems where high heat is present, causing the liquid to vaporize under
pressure conditions. Understanding this concept is crucial for the operation and
troubleshooting of steam systems, as recognizing the signs of steam binding can help in
taking corrective actions to return the pump to normal working conditions.

6. What is used instead of a blowdown tank in some plants?
A. Pressure vessel
B. Blowdown separator

C. Condensate return tank
D. Expansion tank

In some plants, a blowdown separator is used instead of a blowdown tank to handle the
discharge of boiler water. The blowdown separator efficiently separates steam from the
blowdown water, allowing for the recovery and reuse of steam while effectively managing
the discharge. This option serves to minimize water loss and enhance efficiency by
redirecting steam into the system, reducing waste. The blowdown separator operates by
allowing the hot blowdown water to cool and separate within the unit, promoting safety
and compliance with environmental regulations, as it can lead to a more controlled
discharge process. This separation process is crucial for protecting downstream
equipment from potential damage due to the high temperatures and pressures of direct
blowdown. Other options, while they serve important functions in a steam system, do not
provide the same level of efficiency or purpose as a blowdown separator in this context.
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7. What is an essential characteristic of fittings used in
systems above 350 PSI?

A. Lightweight materials

B. Corrosion resistance

C. High strength and durability
D. Low thermal conductivity

High strength and durability are essential characteristics of fittings used in systems
operating above 350 PSI due to the significant mechanical stresses these fittings must
withstand. In high-pressure systems, the fittings are subjected to not only the internal
pressure but also potential thermal expansion, vibration, and other forces that can lead
to failure if the materials are not sufficiently robust. Heavy-duty materials, such as
high-strength steel or high-quality alloys, are commonly utilized in these applications to
ensure that the fittings can maintain their integrity and prevent leaks or catastrophic
failures. This requirement for strength and durability helps ensure the safety and
reliability of the system under high-pressure conditions. While lightweight materials
may be desirable in some applications to reduce overall system weight, and corrosion
resistance is important to prolong the life of fittings in environments where they may be
exposed to moisture or aggressive chemicals, the primary concern in high-pressure
systems is ensuring that the fittings can safely handle the extreme pressures involved.
Likewise, low thermal conductivity is less of a focus when rating fittings in a
high-pressure context, as the strength and ability to withstand pressure take precedence
over thermal properties.

8. During which phase does the combustion blower continue
to operate after fuel is shut off?

A. Startup

B. Postpurging

C. Shutdown

D. Emergency venting

The combustion blower continues to operate during the postpurging phase after the fuel
is shut off. This phase is critical for safety and efficiency, as it helps to clear any residual
flammable gases or combustion products from the combustion chamber and associated
ductwork. The operation of the blower during this time ensures that any remaining
combustion byproducts are safely expelled from the system, reducing the risk of fire or
explosion due to leftover gases. During the startup phase, the blower is typically
engaged to facilitate combustion air supply, but it does not operate after fuel is shut off.
In the shutdown phase, while the system is venting, the focus is generally on stopping the
operation of machinery, and the blower may not be actively purging the system.
Emergency venting refers to a situation where the system may be rapidly venting gases to
prevent hazardous conditions, and it does not imply a controlled purging process like
postpurging does. Hence, postpurging is the correct phase during which the combustion
blower continues to function, ensuring a safe and effective removal of any residual
materials from the combustion process.
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9. What is the minimum pipe diameter required for

connecting a water column to the boiler according to ASME
Code?

A. 0.5 inches
B. 1 inch

C. 2 inches
D. 1.5 inches

The minimum pipe diameter required for connecting a water column to the boiler,
according to ASME Code, is established to ensure that there is an adequate flow of water
between the column and the boiler. A diameter of 1 inch is specified to promote proper
water movement and to reduce the risk of restrictions that could lead to inaccurate water
level readings and potential operational issues. Using a larger diameter pipe helps to
minimize pressure drop and allows for a reliable transfer of water between the column
and boiler, which is crucial for safety and effective boiler operation. This specification is
in place to maintain the efficiency and safety standards established by ASME. Other
options present diameters that are either too small, which could lead to problems with
water flow and measurement accuracy, or excessively large, which aren't necessary for
this specific application.

10. What is the purpose of a surge tank in a steam system?
A. To cool steam
B. To balance reservoir pressure
C. To store excess condensate

D. To filter impurities

The correct purpose of a surge tank in a steam system is to store excess condensate.
Surge tanks are designed to accommodate fluctuations in steam supply and condensate
return, which can occur due to changes in demand, operational variations, or
interruptions in the steam supply. When there is a surplus of condensate, the surge tank
temporarily holds this excess until it can be processed or returned to the steam
generation system. This function is crucial for maintaining the efficiency and reliability
of a steam system, as it helps prevent potential operational issues such as water hammer,
where sudden changes in water flow can cause damaging pressure surges in pipes. By
providing a space for excess condensate, a surge tank contributes to the smooth
operation and stability of the steam system by ensuring that the system can cope with
varying flow rates without causing undue stress on the components. In contrast, while a
surge tank may influence certain aspects of pressure regulation, balancing reservoir
pressure is not its primary function. It is not used primarily to cool steam, nor is it
designed for filtering impurities, as its main role centers around managing the
condensate produced in the steam cycle.
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