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Abstract: This paper aims to conduct an in-depth study of common faults and their causes in the fuel system
of the Boeing 737NG aircraft. Through analyzing the Fault Modes, Effects, and Criticality Analysis (FMECA),
corresponding preventive and maintenance measures are proposed. The purpose of this paper is to improve

the efficiency and safety of maintenance for the fuel system of this aircraft model and reduce flight accidents

caused by fuel system failures.
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Introduction

s one of the most popular narrow-body aircraft

in the world, the reliability of the fuel system

of the Boeing 737NG aircraft is crucial for
flight safety. However, with the continuous use and
maintenance of the aircraft, various faults may occur in
the fuel system. Therefore, conducting an in-depth study
of the fuel system faults of the Boeing 737NG aircraft is
of great significance to ensure flight safety.

1. Overview of the Boeing 737NG Aircraft
Fuel System

The fuel system of the Boeing 737NG aircraft is a
highly complex and critical system responsible for
providing the required fuel to the engines. This system
mainly consists of fuel tanks, fuel pumps, fuel lines,
fuel metering devices, as well as related control valves
and sensors. The fuel tanks are located within the wings
and fuselage of the aircraft, storing the fuel needed for

flight. Fuel pumps are responsible for extracting fuel
from the tanks and delivering it to the engines through
fuel lines. Fuel metering devices precisely control
the amount of fuel supplied to the engines, ensuring
optimal fuel delivery under various flight conditions.
Additionally, the fuel system includes a series of
control valves and sensors to monitor key parameters
such as fuel flow, pressure, and temperature, ensuring
the safe operation of the fuel system. The fuel system
of the Boeing 737NG aircraft incorporates advanced
technology and design to ensure its efficiency, safety,
and reliability. However, with the prolonged use and
maintenance of the aircraft, various faults may occur in
the fuel system.

2. Common Faults and Causes Analysis of
Boeing 737NG Aircraft Fuel System

2.1 Fuel Pump Failure
The fuel pump, as one of the core components of the
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Boeing 737NG aircraft fuel system, is undeniably
crucial. However, it is also one of the components most
prone to failure in the system. Prolonged use can result
in wear and tear on the fuel pump, gradually reducing
its efficiency and potentially leading to inadequate fuel
supply or complete failure. Additionally, impurities
in the fuel are also significant factors to consider.
These impurities may originate from contamination
during fuel production, storage, and transportation
processes or accumulate as deposits during aircraft
operation. The presence of impurities can not only clog
the fuel pump but also damage its internal precision
components, further exacerbating the occurrence of
faults. Besides physical factors, fuel pump failures
may also be influenced by improper operation and
maintenance. For instance, during takeoff and landing,
the fuel pump needs to withstand significant load
changes, and improper maintenance or operation could
subject the fuel pump to excessive stress and damage
it. Furthermore, proper maintenance and care of the
fuel pump are crucial. Failure to timely replace worn
components or clean accumulated deposits may result
in decreased performance or failure of the fuel pump."
The causes of fuel pump failure are multifaceted,
including both objective factors such as physical wear
and fuel contamination, as well as human factors such
as improper operation and maintenance. To ensure
the normal operation and flight safety of the Boeing
737NG aircraft fuel system, regular inspection and
maintenance of the fuel pump are necessary to identify
and address potential failure risks promptly.

2.2 Fuel Line Leakage

Fuel lines are essential components of the Boeing
737NG aircraft fuel system, responsible for transporting
fuel from the tanks to the engines. However, aging or
damage to fuel lines is a common fault in this system.
Over time, fuel lines may become aged due to factors
such as long-term exposure to fuel corrosion, vibration,
and temperature changes. Aging materials of the lines
can become brittle, making them prone to cracking
or rupturing, leading to fuel leakage. Additionally,
damage to fuel lines may occur due to mechanical
failures, external impacts, or errors during maintenance
processes. For example, during takeoff and landing,
fuel lines may experience significant vibration and
stress, and if there are design or installation flaws, it
could result in damage. Similarly, accidental damage

during maintenance could also lead to fuel leakage
issues. Fuel leakage has a significant impact on the
performance and safety of the aircraft.

2.3 Fuel Metering Device Failure

Fuel metering devices play a crucial role in the Boeing
737NG aircraft fuel system, directly affecting the
accuracy of engine fuel supply. Fuel metering devices
monitor and control fuel flow to ensure engines
receive the correct amount of fuel under various flight
conditions. However, when fuel metering devices fail,
this balance is disrupted, potentially causing a series
of problems. When fuel metering devices malfunction,
it may result in either excessive or insufficient fuel
supply to the engines. Excessive fuel supply can
increase engine load, leading to engine overheating
or overloading, which not only shortens engine life
but also increases fuel consumption and maintenance
costs. Conversely, insufficient fuel supply may result
in insufficient engine power, affecting critical flight
phases such as climb, cruise, and landing, and may
even lead to engine flameout, posing a severe threat
to aircraft safety. The causes of fuel metering device
failure may be diverse. On one hand, prolonged use
may cause equipment wear or aging, affecting its
accuracy and reliability.”) On the other hand, impurities
and contaminants in the fuel may also damage the
fuel metering device, leading to failure. Additionally,
incorrect installation, maintenance, or calibration may
also cause fuel metering device failures.

3. FMECA Analysis of Fault Modes,
Effects, and Criticality

FMECA analysis is a systematic method used to
evaluate the impact and criticality of potential fault
modes in equipment or systems. For the fuel system
of the Boeing 737NG aircraft, this analysis is crucial
because it helps airlines and maintenance personnel
better understand the potential consequences of
system failures and develop effective prevention and
maintenance strategies. Firstly, FMECA analysis can
identify the probability of occurrence of each fault
mode. By conducting in-depth research on historical
data and maintenance records, it can determine which
fault modes are most common and which are less
likely to occur. This information is vital for resource
allocation as it helps maintenance personnel focus
their efforts on the most critical fault modes. Secondly,
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FMECA analysis can assess the impact of each fault
mode on aircraft performance and safety. For example,
a fuel pump failure may result in inadequate engine
fuel supply, affecting climb and cruise performance,
while a fuel line leak may lead to a fire, posing a direct
threat to the lives of passengers and crew. Through
this analysis, the impact of each fault mode on aircraft
operations can be clearly understood, enabling the
development of appropriate response measures. Lastly,
FMECA analysis can evaluate the criticality of each
fault mode. This includes assessing the long-term
impact of faults on aircraft performance and safety, as
well as the direct losses that may occur when faults
occur. By considering these factors comprehensively,
targeted prevention and maintenance measures can be
developed to minimize the impact of faults on aircraft
operations.”) FMECA analysis is an important tool
for fault management in the Boeing 737NG aircraft
fuel system. Through this analysis, airlines and
maintenance personnel can gain a more comprehensive
understanding of the potential consequences of system
failures and develop more effective prevention and
maintenance strategies. This not only helps improve
the efficiency and safety of aircraft operations but also
reduces maintenance costs and mitigates the risk of
flight accidents.

4. Preventive and Maintenance Measures
for Boeing 737NG Aircraft Fuel System

4.1 Regular Inspection and Maintenance

The stable operation of the fuel system of the Boeing
737NG aircraft relies on meticulous regular inspections
and maintenance. Therefore, taking care of every detail
of the fuel system is particularly important. Regular
inspections serve as the first line of defense against fuel
system failures. Maintenance personnel are required
to conduct comprehensive and meticulous inspections
of every key component of the fuel system according
to a strict schedule and inspection procedure. This
includes but is not limited to assessing the wear and
aging of core components such as fuel pumps, fuel
lines, and fuel metering devices. Through the use of
high-precision instruments and professional technical
methods, maintenance personnel can promptly identify
potential safety hazards and provide precise data
support for subsequent repair work. During inspections,
if any issues are detected, maintenance personnel

must take corresponding repair or replacement
measures immediately. For lightly worn components,
professional repair techniques can be employed to
restore their normal working condition, while severely
worn or aged components must be replaced promptly
to ensure the overall performance and safety of the
fuel system. It is worth noting that regular inspection
and maintenance work for the fuel system also need to
consider the operating environment and frequency of
use. For example, in harsh environments such as high
temperatures and humidity, components of the fuel
system are more prone to aging and wear, necessitating
an increase in inspection frequency and maintenance
intensity. Similarly, for frequently used aircraft, the
burden on their fuel systems also increases accordingly,
requiring greater emphasis on maintenance and
upkeep. Regular inspection and maintenance work
for the fuel system of the Boeing 737NG aircraft
are essential measures to ensure flight safety and
improve operational efficiency. Only through scientific,
standardized, and meticulous management and
maintenance can the long-term stable operation of the
fuel system be ensured, providing passengers with a
safer and more comfortable flight experience.

4.2 Cleaning of the Fuel System

The fuel system of the Boeing 737NG aircraft is its
heart, providing the "lifeblood" for the engines. To
ensure the health and longevity of this system, regular
cleaning of the fuel system is crucial. This not only
affects the flight safety of the aircraft but also directly
impacts the operational efficiency of the airline and
the passenger experience. Fuel, as the power source
for aircraft engines, its purity is directly related to the
normal operation of the fuel system. However, during
actual operations, various impurities and deposits
inevitably mix into the fuel. These impurities may
come from the production, storage, and transportation
of fuel or accumulate during aircraft use. They can clog
fuel system pipelines, pumps, and valves, leading to
issues such as inadequate fuel supply and fuel leaks,
and in severe cases, may even cause engine failures.
Therefore, regular cleaning of the fuel system is
crucial. This process typically includes cleaning the
fuel tanks, flushing fuel lines, and cleaning fuel pumps
and metering devices. Through the use of professional
cleaning equipment and detergents, impurities and
deposits in the fuel can be effectively removed,
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ensuring unimpeded operation of the fuel system.
Furthermore, regular cleaning of the fuel system
can also extend the service life of the fuel system. A
clean and unobstructed fuel system greatly reduces
component wear, thereby reducing the probability
of failure. This not only reduces the frequency of
component maintenance and replacement but also
lowers the operational costs for airlines. "JOf course,
cleaning the fuel system does not mean that faults
can be completely avoided. However, through this
measure, the risk of faults can be significantly reduced,
improving the reliability and stability of the fuel
system. This is of great significance for ensuring flight
safety, improving operational efficiency, and enhancing
passenger satisfaction.

4.3 Enhancement of Maintenance Personnel's Skill
Levels

In the maintenance of the fuel system of the Boeing
737NG aircraft, the skill level of maintenance
personnel plays a crucial role. A technically proficient
and experienced maintenance team can accurately
identify and solve various fuel system faults and
preempt potential issues, thereby ensuring the safety
and reliable operation of the aircraft. To improve the
skill level of maintenance personnel, regular training
and education are essential. This includes systematic
technical training and safety education for new
employees, enabling them to have a comprehensive
understanding of the basic principles, structure, and
operation of the fuel system, as well as mastering basic
maintenance and inspection methods and procedures.
For experienced maintenance personnel, regular
technical updates and business expansion training are
also necessary to adapt to the ever-changing aircraft
technology and maintenance requirements. In addition
to technical training, cultivating safety awareness is
equally important. Maintenance personnel need to
understand their responsibilities and mission clearly
and always maintain a high level of attention to the
safety of the fuel system. Through methods such as
case studies and simulation exercises, maintenance
personnel can gain in-depth understanding of the

serious consequences of fuel system faults and learn
how to respond quickly and accurately in emergencies.
Furthermore, to ensure the effective execution of
maintenance and inspection work, strict supervision and
management mechanisms need to be established. This
includes conducting regular inspections and evaluations
of maintenance personnel's daily work to ensure that
they strictly adhere to standards and procedures. At the
same time, it is also necessary to establish effective
feedback and communication mechanisms, allowing
maintenance personnel to provide timely feedback on
problems and suggestions encountered in their work for
timely adjustments and improvements.

Conclusion

Through in-depth research and analysis of common
faults in the fuel system of the Boeing 737NG
aircraft, we can better understand the fault modes
and impacts of this system, thus formulating more
effective preventive and maintenance measures. This
is crucial for improving the reliability and safety of the
Boeing 737NG aircraft's fuel system and reducing the
occurrence of flight accidents caused by fuel system
failures.
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