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1. Which type of current describes the associated paths to the
radial lines around a bare pipeline?

A. Voltage current

B. Resistance current

C. Polarized current

D. Equipotential current

2. What are the two components of a typical zinc anode
backfill?

A. Sodium sulfate and chloride
B. Hydrated gypsum and bentonite clay
C. Sodium sulfate and hydrated gypsum

3. True or False: In DCVG, where there is a coating defect, the
analog voltmeter needle does not register any movement.

A. True

B. False

C. Sometimes true
D. Not applicable

4. The primary advantages of a switching-mode rectifier over
a standard transformer/rectifier are:

A.onlyI
B.LII IV
C.I1I, IV

D. I II, III

E. L II, II1, IV

5. True or False: The true potential (E true) is the same as the
polarized potential.

A. True

B. False

C. Not applicable

D. Depends on context
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6. In the context of cathodic protection current, the radial
lines denote which kind of paths?

A. Voltage paths
B. Current paths
C. Energy paths

D. Ground paths

7. What happens to the corrosion current with effective
cathodic protection?

A. Increases

B. No change
C. Decreases
D. Fluctuates

8. In which part of the corrosion process does reduction
occur?

A. Cathode

B. Anode

C. Electrolyte
D. Metallic path

9. Polarization occurs in a step-like manner with the more
or sites polarizing first.

A. positive, anodic
B. positive, cathodic
C. negative, anodic
D. negative, cathodic

10. Which type of interrupters may fail in the on position if
they lose synchronization?

A. Quartz crystal interrupters
B. GPS interrupters

C. Capacitive interrupters

D. Inductive interrupters
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1. Which type of current describes the associated paths to the
radial lines around a bare pipeline?

A. Voltage current
B. Resistance current

C. Polarized current
D. Equipotential current

The correct answer regarding the current associated with the radial lines around a bare
pipeline is a type of current described as equipotential current. This concept relates to
the uniform distribution of potential around the pipeline, where the aim is to maintain
the same electrical potential across various points close to the pipeline's surface to
prevent corrosion. In cathodic protection systems, especially for pipelines, the focus is
on ensuring that electrical current does not create any potential differences that could
lead to corrosion. Equipotential lines signify points where the electrical potential is
constant, meaning the current flows evenly around the pipeline without creating areas of
higher potential that could compromise the protective measures. Understanding
equipotential currents is essential for technicians to ensure effective cathodic protection,
as these currents help minimize corrosion risk by creating a stable protective
environment for the metal surface of the pipeline. Voltage current, resistance current,
and polarized current do not directly describe the phenomena around a bare pipeline.
Voltage current refers to the electrical potential difference in a circuit, resistance
current pertains to the flow of current due to resistance in the circuit, and polarized
current is associated with the buildup of charge on an electrode surface, influencing the
performance of corrosion protection systems but not specifically addressing the radial
paths around pipelines.

2. What are the two components of a typical zinc anode
backfill?

A. Sodium sulfate and chloride

B. Hydrated gypsum and bentonite clay
C. Sodium sulfate and hydrated gypsum

A typical zinc anode backfill is comprised of hydrated gypsum and bentonite clay.
Hydrated gypsum, also known as calcium sulfate dihydrate, is used for its
moisture-retaining properties, which help maintain ideal conditions for the zinc anode to
function effectively. Bentonite clay has excellent ion-exchange properties and is also
beneficial for maintaining stability in the backfill, ensuring good contact with the anode
and the surrounding environment. This combination promotes efficient corrosion
prevention by facilitating better electrical conductivity and moisture retention at the
anode site, which is essential for enhancing the performance and lifespan of the cathodic
protection system. Both components together create an effective medium for the zinc
anode to do its job in cathodic protection systems.
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3. True or False: In DCVG, where there is a coating defect, the
analog voltmeter needle does not register any movement.

A. True

B. False

C. Sometimes true
D. Not applicable

In DCVG (Direct Current Voltage Gradient) testing, the behavior of the analog voltmeter
needle is indicative of the presence of a coating defect. When there is a coating defect,
the voltmeter needle will show movement. This occurs because the defective area allows
for a potential difference due to the flow of current, which affects the voltage readings.
The voltmeter detects variations in voltage generated by the corrosion cell formed in the
presence of a defect. Therefore, when a coating defect is present, the needle will move,
highlighting the existence of the defect and the associated corrosion risk. The answer
being false reflects the understanding that a response from the voltmeter is essential in
identifying locations of potential defects, ensuring that effective cathodic protection
measures can be evaluated and implemented. Thus, the key detail is that there is an
observable reaction from the voltmeter in the context of coating defects.

4. The primary advantages of a switching-mode rectifier over
a standard transformer/rectifier are:

A.onlyI
B.LII IV
C.11, IV

D. I II, III

E. L II, II1, IV

A switching-mode rectifier offers several key advantages over a standard
transformer/rectifier setup. These advantages typically include improved efficiency,
reduced size/weight, and better regulation of output voltage. In a switching-mode
rectifier, the system operates by switching on and off rapidly, which helps in minimizing
energy loss when converting AC to DC. This mode of operation allows for higher
efficiency compared to the linear operation of a standard transformer/rectifier, which can
waste energy in the form of heat. Additionally, switching-mode rectifiers benefit from
having a smaller footprint and lighter weight, which makes them ideal for applications
where space and weight are critical factors. This is particularly relevant in cathodic
protection systems where compact design can lead to easier installation and integration.
Furthermore, the ability to regulate output voltage more effectively can enhance the
performance of cathodic protection systems, ensuring that the correct amount of current
is supplied for effective corrosion control. Considering these advantages, the correct
choice highlights the significant benefits of switching-mode rectifiers in terms of
efficiency, size, and voltage regulation, providing a more modern and effective solution
compared to traditional transformer/rectifier configurations.
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5. True or False: The true potential (E true) is the same as the
polarized potential.

A. True

B. False

C. Not applicable

D. Depends on context

The assertion that the true potential (E true) is the same as the polarized potential is
correct if we consider the conditions under which polarization occurs. The true potential
of a corroding surface reflects the electrochemical potential when the system is at
equilibrium, without any external current being applied. In contrast, the polarized
potential refers specifically to the potential of the same surface when a current is
applied, which often results in a discrepancy due to the polarization effects on the
electrochemistry of the material. When a current flows, the potential measured may
include contributions from both the resistive and capacitive components of the electrical
double layer formed at the electrode. During this time, the polarized state can be seen as
a more complex interaction of the electrode reaction kinetics and mass transport
processes that differentiate it from the equilibrium state represented by the true
potential. However, under certain conditions, particularly when measuring small
perturbations and ensuring that the effects of polarization are negligible, the true
potential can be approximated as being equal to the polarized potential. This conceptual
understanding helps in analyzing electrochemical measurements in cathodic protection
systems, where distinguishing between different types of potentials is crucial for
accurate assessments.

6. In the context of cathodic protection current, the radial
lines denote which kind of paths?

A. Voltage paths
B. Current paths

C. Energy paths
D. Ground paths

In the context of cathodic protection systems, radial lines typically represent current
paths. These lines illustrate the flow of electrons from the anode to the cathode, which is
the fundamental principle behind cathodic protection. Cathodic protection aims to
prevent corrosion on metal surfaces by supplying a protective current that counteracts
the corrosion current that would otherwise take place. The depiction of radial lines helps
visualize how the protective current distributes itself around the anode, indicating the
areas of influence where corrosion protection is being provided. This understanding is
crucial for the effective design and operation of cathodic protection systems.
Recognizing current paths is essential because it assists technicians in assessing the
effectiveness of the cathodic protection, ensuring that all critical areas are receiving
adequate protection against corrosive elements. Understanding these paths also allows
for better troubleshooting and optimization of the protective measures in place.
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7. What happens to the corrosion current with effective
cathodic protection?

A. Increases

B. No change
C. Decreases
D. Fluctuates

When effective cathodic protection is applied, the corrosion current decreases. This
occurs because cathodic protection systems, such as impressed current or sacrificial
anodes, work to reduce the electrochemical reactions responsible for corrosion on metal
surfaces. By supplying electrons to the metal (which acts as the cathode), these systems
counteract the natural anodic reactions taking place at areas of corrosion. As the
protective voltage is applied and the cathodic reaction is favored, the overall corrosion
process is mitigated, leading to a reduction in the corrosion current. A lower corrosion
current indicates decreased corrosion activity, thereby enhancing the lifespan of the
metal structure being protected. In contrast, if the cathodic protection is ineffective,
one might expect the corrosion current to increase or fluctuate, showing that corrosion
processes are still actively occurring. Thus, effective cathodic protection directly
correlates with a decrease in corrosion current.

8. In which part of the corrosion process does reduction
occur?

A. Cathode

B. Anode

C. Electrolyte
D. Metallic path

Reduction occurs at the cathode during the corrosion process. In electrochemical
reactions, specifically in the context of corrosion, the cathode is the electrode where
reduction takes place. This is the site where electrons are gained, which typically
corresponds to the conversion of metal ions into a more stable form or the actual
deposition of metal from solution. For example, in a typical corrosion cell involving a
metal and an electrolyte, the cathodic reaction often involves the reduction of hydrogen
ions from the solution into hydrogen gas or the reduction of metal cations back into
metallic form. The presence of electrons at the cathode allows these reduction reactions
to occur, thereby influencing the overall corrosion process and acting as a
counterbalance to the oxidation reactions that occur at the anode. The other
components, such as the anode, electrolyte, and metallic path, serve different roles
within the corrosion mechanism. The anode is where oxidation occurs, meaning it loses
electrons, contributing to the corrosion of the metal. The electrolyte facilitates the
movement of ions, allowing electrons to flow between the anode and cathode. The
metallic path provides the physical medium that connects the cathode and anode,
enabling current flow. Thus, understanding that reduction is specifically a cathodic
process helps clarify
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9. Polarization occurs in a step-like manner with the more
or sites polarizing first.

A. positive, anodic
B. positive, cathodic

C. negative, anodic
D. negative, cathodic

The principle underlying polarization in cathodic protection focuses on how different
sites (anodic and cathodic) respond to applied potentials. Polarization occurs first at the
more positive (or anodic) sites. This is due to the fact that these sites have a higher
potential compared to their environment, making them more favorable for the initial
shift in potential when a protective current is applied. When cathodic protection is
initiated, it forces the more positive areas to become polarized first, as they are more
energetically able to shift towards the more negative potentials associated with cathodic
behavior. This sequential polarization is critical in effectively mitigating corrosion across
the entire surface. The statement correctly identifies that the more positive or anodic
sites are polarized first when a current is introduced, which helps in understanding the
dynamics of cathodic protection systems and their effectiveness in preventing corrosion.

10. Which type of interrupters may fail in the on position if
they lose synchronization?

A. Quartz crystal interrupters
B. GPS interrupters

C. Capacitive interrupters
D. Inductive interrupters

GPS interrupters are designed to synchronize their timing with Global Positioning
System signals to manage cathodic protection systems. If a GPS interrupter loses
synchronization with the GPS signal, it may default to the "on" position, which means it
continues providing current to the cathodic protection system regardless of the intended
operation. This can lead to a potentially unsafe or ineffective cathodic protection
condition, as the system may not toggle correctly between on and off states as designed.
On the other hand, quartz crystal interrupters rely on the stable frequency of crystal
oscillations to maintain their timing and are less likely to fail in the on position due to a
loss of synchronization. Capacitive and inductive interrupters operate based on electrical
charge storage and inductance principles, respectively, and typically do not have
synchronization requirements that would lead to such failures. Thus, GPS interrupters
are uniquely affected by a loss of synchronization in this way.
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