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Abstract

The rapid growth of electrical systems in Indonesia, particularly in mosques,
faces significant reliability challenges due to fluctuating loads and substandard
installations. With distribution disruptions causing over 70% of power outages and
electrical failures triggering 30% of building fires, proactive risk management is
essential. Currently, over 40% of small public buildings in Indonesia lack basic
safety compliance, often due to community-led construction without adequate
technical oversight. Reactive strategies have proven ineffective, necessitating a
shift toward systematic approaches like Failure Mode and Effect Analysis (FMEA).
Although FMEA effectively improves risk management by identifying potential
failures through severity, occurrence, and detection metrics, its application
remains limited to manufacturing and large-scale power systems. A critical
research gap exists regarding its use in small-scale, high-variability environments
like mosques. This study addresses this gap by applying FMEA to mosque electrical
systems to prioritize risks via Risk Priority Numbers (RPN). By analyzing unique
load patterns and installation deficiencies, this research aims to establish a
proactive framework for early risk detection and targeted mitigation. The findings
will contribute significantly to enhancing electrical safety standards and system
reliability in places of worship, offering a scalable model for similar public facilities
globally.

Keywords: Risk Management, FMEA, Mosque Electrical Systems, Electrical
Safety, Reliability.
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Abstract—The rapid growth of electrical systems in Indonesia,
particularly in mosques, faces significant reliability challenges
due to fluctuating loads and substandard installations. With
distribution disruptions causing over 70% of power outages and
electrical failures triggering 30% of building fires, proactive risk
management is essential. Currently, over 40% of small public
buildings in Indonesia lack basic safety compliance, often due to
community-led construction without adequate technical
oversight. Reactive strategies have proven ineffective,
necessitating a shift toward systematic approaches like Failure
Mode and Effect Analysis (FMEA). Although FMEA effectively
improves risk management by identifying potential failures
through severity, occurrence, and detection metrics, its
application remains limited to manufacturing and large-scale
power systems. A critical research gap exists regarding its use in
small-scale, high-variability environments like mosques. This
study addresses this gap by applying FMEA to mosque electrical
systems to prioritize risks via Risk Priority Numbers (RPN). By
analyzing unique load patterns and installation deficiencies, this
research aims to establish a proactive framework for early risk
detection and targeted mitigation. The findings will contribute
significantly to enhancing electrical safety standards and system
reliability in places of worship, offering a scalable model for
similar public facilities globally.

Keywords: Risk Management, FMEA, Mosque Electrical
Systems, Electrical Safety, Reliability.

I. INTRODUCTION

The rapid development of electrical systems has
accompanied the increasing demand for energy in various
sectors, including public facilities and places of worship. The
reliability of electrical distribution systems is essential to
ensure service continuity and user safety, as distribution
network failures contribute to more than 70% of power
system outages [1]. In addition, electrical failures account for
over 30% of building fires, mainly due to poor installation

quality and inadequate maintenance [2]. These issues are
particularly relevant in Indonesia, where many public facilities,
including mosques, are constructed through community
initiatives with limited technical supervision, resulting in
electrical installations that often do not fully comply with safety
standards [4].

Mosques have unique electricity consumption patterns
characterized by fluctuating loads during congregational
prayers, religious activities, and social events. Such variations
increase the likelihood of component degradation, overload,
and system failures compared with buildings that experience
relatively stable electrical loads [3]. However, maintenance
practices in many mosques remain reactive, limiting their
effectiveness in reducing electrical risks and improving system
reliability [5].

Failure Mode and Effect Analysis (FMEA) is a systematic risk
assessment method capable of identifying potential failure
modes, their causes, and their impacts before failures occur. The
method evaluates risks using three parameters—Severity (S),
Occurrence (0O), and Detection (D)—which are combined to
determine the Risk Priority Number (RPN) for prioritizing
corrective actions [6]. Previous studies have demonstrated that
FMEA can significantly improve the effectiveness of risk
management in engineering systems.

Despite its widespread application in manufacturing and
large-scale power systems, the use of FMEA for small-scale
electrical distribution systems, particularly in places of worship,
remains limited. This research gap highlights the need for
studies focusing on mosque electrical systems, which possess
unique operational characteristics and risk profiles. Therefore,
this study applies the FMEA approach to identify, evaluate, and
prioritize component failure risks in the electrical system of the
As Salam Mosque, providing recommendations to improve
system reliability, safety, and maintenance planning.
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A. METHOD
A. Design

Interview

Observation & Inspection

Damage Identification

l

Root Cause Analysis

!

Repair / Replacement

YES

NO

Functional Testing

Documentation & Reporting

In Figure 1 illustrates the research workflow used to identify
and prioritize component failure risks in the electrical system of
the As Salam Mosque using the Failure Mode and Effect
Analysis (FMEA) method. The study begins with interviews
with mosque administrators or personnel responsible for the
electrical system to obtain information regarding system
conditions, failure history, and maintenance practices. This is
followed by observation and inspection of all electrical
components to identify potential failures. If no damage is
detected, the inspection results are documented and reported.
Otherwise, the process continues with damage identification,
root cause analysis, and repair or component replacement based
on the identified failure.

Figure 1. Flowchart project

After the corrective actions are completed, functional testing
is performed to verify that the electrical system operates
properly. If the test results do not meet the required criteria, the
repair process is repeated until the system functions correctly.
Finally, all inspection, repair, and testing results are
documented and analyzed using the FMEA method by
evaluating the Severity (S), Occurrence (O), and Detection (D)
ratings to calculate the Risk Priority Number (RPN). The RPN
values are then used to prioritize component failure risks and
provide maintenance recommendations to improve the
reliability and safety of the electrical system at the As Salam
Mosque.

B. Analysis Object

Figure 2. Object location

Figure 2 shows the research object, namely the As Salam
Mosque and its lighting system installed in several locations,
including the roof near the mosque dome, toilet area, terrace,
and garden and parking area. Each location has different
environmental and operating conditions, such as weather
exposure, humidity, limited accessibility, and installation
area coverage. These conditions may affect inspection,
maintenance activities, and the reliability of the lighting
system. Therefore, a risk analysis is required to identify
potential failures at each installation location.

Figure 3. Roof Lighting Near the Mosque Dome

Figure 3 shows the lighting system installed on the ceiling
near the mosque’s dome. The installation location is at a
considerable height with limited access, making the
inspection, maintenance, and replacement of the lights more
difficult. These conditions increase maintenance time and
the risk of failures that could affect the reliability of the
lighting system.
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Figure 4. Mosque toilet lights

Figure 4 shows the lighting system installed in the mosque’s
restroom area. The humid environment and limited ventilation
increase the likelihood of moisture entering the electrical
components, which can accelerate component failure and
reduce the reliability of the lighting system.

Figure 5. Mosque terrace lights

Figure 5 shows the lighting system installed on the mosque’s
terrace, which is directly exposed to outdoor environmental
conditions. Constant exposure to sunlight, rain, dust, and
temperature fluctuations can accelerate the deterioration of
components and increase the risk of damage to the lighting
system.

Figure 6. Mosque garden and parking lights

Figure 6 shows the lighting system installed in the
mosque’s garden and parking lot areas. The lights are
spread across a fairly large outdoor area and operate for
long periods at night. Exposure to environmental
conditions and the vastness of the installation area make
inspection and maintenance more challenging, thereby
increasing the likelihood of malfunctions that could affect
lighting quality and user safety.

A Fishbone Analysis

The fishbone analysis identified several potential
factors that may cause failures in the lighting system
installed at Masjid As Salam. These factors are associated
with human resources, maintenance methods, materials,
equipment, environmental conditions, and electrical
systems, which may affect the reliability of the lighting
system. [4]

Figure 6. Fishbone Diagram
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TABLEI

PEOPLE (MAN)

Problems

Discussion

1. Lack of awareness
of regular lighting
maintenance

2. Insufficient routine
inspection of lamps
and electrical systems

3. Lack of skilled
maintenance

Maintenance personnel are not fully

aware of the importance of routine
maintenance, causing potential failures
to go unnoticed.

Lighting and electrical components are
not inspected regularly, increasing the
possibility of undetected damage.

Maintenance activities are performed by

personnel with limited technical knowledge

installed
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and mechanical damage.

TABLEV

ENVIRONMENT (ENVIRONMENT)

Problems

Explanation

1. High humidity,
especially in toilets and
outdoor areas

2. Exposure to heat and
direct sunlight

3. Dust, dirt, and insects
on lamps and fixtures

4. Rainwater exposure
for outdoor installations

High moisture levels accelerate
corrosion and reduce the lifespan of
electrical components.

Continuous exposure to heat and
sunlight accelerates material
degradation.

Dirt accumulation reduces lighting
performance and may damage electrical
components.

Water ingress increases the risk of
short circuits and insulation failure.

personnel and experience.

4. Lack of Personnel have not received adequate
maintenance training training on lighting system maintenance
procedures.

TABLE Il
METODS (METODE)
Problems Explanation
1. No regular Maintenance is performed irregularly

maintenance schedule

2 Maintenance is only
performed after failure
occurs

3. Lack of standard
operating procedures
for maintenance

4. Reactive instead of
preventive
maintenance

without a planned schedule, reducing
system reliability.

Maintenance follows a corrective
approach instead of preventing failures
before they occur.

The absence of standardized procedures
leads to inconsistent maintenance
practices.

Maintenance focuses on repairing
failures rather than preventing them,
resulting in higher downtime.

TABLE Il

MATERIALS (MATERIAL)

Problems

Explanation

1. Poor quality or aged light

bulbs / LED lamps

2. Electrical cables are old or

of poor quality

3. Loose, corroded, or

damaged fittings and fixtures

4. Worn-out switches,
contactors, and circuit
breakers

Low-quality or aging lamps experience
reduced brightness and shorter service
life.

Deteriorated cables increase the risk of
electrical faults and power losses.

Damaged fittings create poor electrical
contact and may cause lamp failure.

Electrical protection and switching
devices lose their performance due to
aging and frequent operation

TABLE IV

EQUIMENT (MACHINE)

Problems

Explanation

1. Aging electrical panels and

distribution boards

Aging electrical equipment becomes
less reliable and more susceptible to
failures.

2. Circuit breakers (MCB)
frequently trip or are worn
out

3. Defective switches,
Sensors, or timers

4, Electrical conduits are
damaged or improperly

Frequent tripping or worn MCBs
interrupt power distribution and
indicate possible electrical issues.

Malfunctioning control devices prevent
the lighting system from operating
properly.
Damaged or poorly installed conduits
expose cables to environmental hazards

TABLE VI
ELECTRICAL (ELECTRICAL)

Problems Explanation

1. Unstable or fluctuating  Voltage fluctuations may damage
voltage lamps and reduce their operating life.

2. Overloaded electrical Excessive electrical loads increase
circuits overheating and the possibility of
circuit failure.

Poor electrical connections generate
excessive heat and unreliable operation.

3. Loose or poor cable
connections

4. Short circuits or
leakage current

Electrical faults may cause
equipment damage, power outages,
and safety hazards.

B. FMEA Assessment and RPN (Risk Priority Number)
Assessment

Assessments in the Failure Mode and Effects Analysis
(FMEA) method were conducted using a qualitative scale
converted into numerical values to evaluate each potential
failure in the As Salam Mosque lighting system. The
assessments were based on three main parameters: severity
(S), occurrence (O), and detection (D).

Data were obtained through direct observation of the lighting
system’s condition at several installation locations, such as
the dome area, restrooms, terrace, garden, and parking lot, and
were supplemented by interviews with mosque administrators
or maintenance staff and a literature review.

The Severity (S), Occurrence (O), and Detection (D) values
were determined based on the results of observations and
interviews, referring to FMEA assessment parameters, and
were then used to calculate the Risk Priority Number gRPN)
as the basis for determining the priority of addressing failure
risks in the lighting system.

The explanation of S,0,D and RPN is as follows:

1.(S) as a symbol for severity level. Determining the severity
level (S) of the impact of each failure mode at this stage aims
to assess the severity level of the impact caused by the failure
that occurs based on the S parameter criteria compiled in the
table below.
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TABEL VII
FMEA SEVERITY (S)

Value Severity Level Detailed Explanation / Impact

1 Negligible No impact on lighting system performance or
user activities.

2 Very Minor Minor disturbance with almost no effect on
illumination quality.

3 Minor Slight reduction in lighting performance
without affecting normal operation.

4 Low Small decrease in illumination level but the
lighting system continues to operate normally

5 Medium Noticeable reduction in lighting performance;
lighting remains functional within acceptable
limits.

6 Moderate Lighting performance decreases and
maintenance is required to restore normal
operation.

7 Significant Lighting reliability decreases, affecting user
comfort and routine activities.

8 Major Failure of multiple lighting fixtures
significantly reduces illumination in the
affected area.

9 Critical Lighting failure in critical areas creates safety

risks and severely disrupts activities.

10  xtremely Hazardor  Complete lighting system failure resulting in
unsafe conditions and interruption of mosque
activities.

I (O) as a symbol for Occurrence. Determine the
probability of failure (O) for each failure mode. At this stage,
use the O parameter criteria to assess how often the failure is
likely to occur. The figure below explains the O parameters

that will be used
TABEL VIII
FMEA OCCURRENCE (0)

Value  Severity Level Possible Failure Rate

1 Never Failure has never occurred.

2 Almost Never Failure occurs very rarely.

3 Very Low Failure occurs only under unusual conditions.
4 Low Failure rarely occurs.

5 Medium Failure occurs approximately once a month.
6 Moderate Failure occurs several times in one month.

7 Moderately High  Failure occurs at least once a week.

8 High Failure occurs several times in one week.

9 Very High Failure occurs almost every day.

10 Very Frequent Failure occurs every day or during every

operating period.

Il. (D) as a symbol for Detection. At this stage, use the D
parameter criteria to assess or measure the ability to control
failure modes by considering all control aspects and other
indicators inherent in the analyzed process. If control or
detection indicators are absent or low, then the detection
capability is also low. Below is a table of indicators (D) that
will be used.

TABEL IX
FMEA DETECTION (D)

Value Detection Level Criteria Based on Current Control

1 Certain Detection  Failure is always detected before
affecting the lighting system.
Automatic warning is available.

2 Very Easy Maintenance personnel can detect

the failure at an early stage.

3 Easy Failure can be identified through
routine inspection or monitoring

data.

4 Fairly Easy Failure is detected during schedule

maintenance.

5 Medium Failure can be detected, but not

immediately after it occurs.

6 Moderately Difficult Failure requires detailed inspection
to be identified.

7 Limited Failure is identified only after user:
notice reduced lighting

performance.

8 Highly Limited Failure is detected only during

periodic inspections.

9 Very Difficult Failure is identified only after
significant disruption to the lightini

system.

10 Extremely Difficult Failure is almost impossible to
detect before complete system
failure occurs.

I1. Risk Priority Number (RPN)

Risk Priority Number (RPN) is used to determine the priority
level of each identified failure mode. The RPN value is
calculated by multiplying the three FMEA parameters: Severity
(S), Occurrence (O), and Detection (D). Each parameter is
rated on a scale of 1 to 10, where a higher RPN value indicates
a higher level of risk and a greater need for corrective or
preventive action [9].

RPN=Sx0xD

Since each parameter is rated from 1 to 10, the maximum
possible RPN value is:

10 x 10 x 10 = 1000
while the minimum possible RPN value is:

1x1x1=1.

The Failure Mode and Effects Analysis (FMEA) method is
applied to identify potential failure modes within the lighting
system and evaluate their associated risks using the Severity,
Occurrence, and Detection ratings. The calculated Risk Priority
Number (RPN) is then used to rank failure modes according to
their level of criticality. Failure modes with higher RPN values
are considered higher priorities for corrective actions and risk
mitigation. By identifying and addressing potential failures
before they occur, the FMEA approach supports the principle
of preventive risk management, thereby improving the
reliability, safety, and overall performance of the lighting
system.

I1. RESULT AND DISCUSSION
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A. Data Analysis FMEA Before Result
1. Severity Result

TABEL X
SEVERITY RESULT
No Failure Potential Effect S
Mode
1 Roof Reduced illumination 9
lighting around the mosque dome
near and delayed maintenance
mosque due to difficult access
dome
2 Toilet Reduced lighting quality 8
lighting and increased risk of
system electrical problems
caused by humidity
3 Terrace Inadequate illumination 7
lighting affecting user comfort
system and safety
4 Garden &  Reduced outdoor 8
parking visibility and increased
lighting security risk during
nighttime
5 Lighting Disruption of electrical 8
control power distribution to
panel several lighting circuits

0 Potential Cause ®)
Limited maintenance access to roof lighting 7

6

5

High humidity in the toilet area

Normal wear and loose electrical connections

on terrace lighting

Continuous exposure to rain and sunlight 6
Aging components in the lighting control panel 5

WN Rz

a b

The Severity (S) assessment indicates that the lighting
system has moderate to high consequences when failures
occur. The highest Severity value (9) is assigned to the roof
lighting near the mosque dome because maintenance
activities are difficult due to the elevated installation
location. Failure of this lighting system may reduce
illumination in an important area of the mosque while
delaying repair activities.

The toilet lighting system, garden and parking lighting,
and lighting control panel each receive a Severity value of
8 because failures in these systems can significantly affect
lighting performance, user safety, and electrical system
reliability. Meanwhile, the terrace lighting system has a
Severity value of 7, indicating that failures mainly reduce
lighting  effectiveness  without causing complete
interruption of the electrical system.

To reduce the Severity level, the following actions are
recommended:

1. Perform scheduled inspections for lighting installed at
elevated locations.

2. Install weather-resistant lighting equipment in outdoor
areas.

3. Replace deteriorated lighting fixtures and electrical
components.

4. Improve maintenance planning for critical lighting
locations.

5. Conduct preventive maintenance on the lighting control

panel.

2. Occurances Result
TABEL XI
OCCURANCES RESULT

The Occurrence (O) values range from 5 to 7, indicating that
failures occur with moderate frequency. The highest
Occurrence value (7) is associated with the roof lighting near
the mosque dome, where maintenance is often delayed because
of difficult access.

The toilet lighting system and garden & parking lighting
receive Occurrence values of 6 because environmental
conditions such as humidity, rain, and sunlight frequently
contribute to equipment deterioration. Meanwhile, the terrace
lighting system and lighting control panel receive Occurrence
values of 5, indicating that failures occur occasionally and can
generally be minimized through regular maintenance.

To reduce the Occurrence level, the following actions are
recommended:

Schedule routine inspections for all lighting systems.
Improve preventive maintenance activities.

Replace aging electrical components before failure occurs.
Protect outdoor lighting equipment from environmental
exposure.

5. Perform regular inspections of electrical wiring and
connections.

el A o

3. Detection Result
TABEL XII
DETECTION RESULT

Current Control D

Periodic inspection of roof lighting

Routine inspection of toilet lighting

Visual inspection of terrace lighting and wiring
Preventive maintenance for outdoor lighting

g A W N RO Z
A o 0o o

Inspection of lighting control panel

The Detection (D) values range from 4 to 6, indicating that
most failures can be identified through routine inspections and
preventive maintenance. The lighting control panel has the
lowest Detection value (4), meaning that abnormalities can be
detected relatively easily during electrical inspections.

The roof lighting near the mosque dome and garden &
parking lighting receive Detection values of 6 because their
installation locations make inspection more difficult, resulting
in a lower probability of early failure detection. The toilet
lighting system and terrace lighting system receive Detection
values of 5.

To improve failure detection, the following actions are
recommended:
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1. Increase the frequency of lighting inspections. Table 1. Field Observation Record Before Improvement

Establish a preventive maintenance schedule.

3. Record inspection and maintenance activities
systematically.

N

4. Replace deteriorated components before failure occurs.
5. Improve inspection procedures for elevated and outdoor
lighting installations. October 4 2 1 2 1
2025
B. RPN Result ':f‘z’gg? 4 3 ! 2 !
TABEL XIlI
RPN RESULT Decembe 5 2 1 3 1
No Failure Mode S O D RPN r 2025
1 Roof lighting near 9 7 6 378 January 4 2 1 2 1
mosque dome 2026
2 Toiletlightingsystem 8 6 5 240 February | 4 3 1 2 1
3 Terrace lightingsystem 7 5 5 175 2026
4 Garden & parking 8 6 6 288 March 4 2 1 2 1
lighting 2026
5 Lighting control panel 8 5 4 160 April 4 2 1 3 1
2026
Based on the FMEA RPN table above, the Risk Priority May 5 3 1 2 1
Number (RPN) values are calculated as follows: 2026
June 4 2 1 2 1
Row 1: 9 x 7 x 6 =378 2026
Row 2: 8 x 6 x 5 =240
Total 38 21 9 20 9
Row 3: 7x5x5=175 Failures

Row 4: 8 x 6 x 6 = 288
Row 5:8 x 5 x 4 =160 Table X presents the frequency of failures in the lighting

) o system at As Salam Mosque during the observation period
Based on the FMEA analysis, the roof lighting near the from October 2025 to June 2026. The results show that roof

mosque dome has the highest RPN value (378), indicating lighting experienced the highest number of failures, with a
that it is the highest priority for improvement because its total of 38 occurrences, followed by toilet lighting (21
elevated location makes inspection and maintenance occurrences) and garden & parking lighting (20 occurrences).
difficult. The garden and parking lighting has the second Meanwhile, the terrace lighting system and the lighting control
highest RPN (288) due to continuous exposure to outdoor panel each recorded 9 occurrences, indicating a lower
weather conditions. frequency of failures compared to the other lighting
components.
The toilet lighting system has an RPN value of 240, mainly . . . o
because high humidity can reduce the reliability of electrical The high number of failures in the roof lighting indicates that
components. The terrace lighting system has an RPN value this component requires greater maintenance attention due to
of 175, indicating a moderate risk that can be minimized its installation location, which is difficult to access. Failures in
through routine inspection and maintenance. Meanwhile, the the toilet lighting and garden & parking lighting are influenced
lighting control panel has the lowest RPN value (160), but by environmental condltlo_ns such as humidity and outdoor
preventive maintenance is still necessary to ensure stable weather exposure. These failure frequency data are used as the
operation. basis for the Failure Mode and Effects Analysis (FMEA) to
evaluate the severity, occurrence, detection, and risk priority
Overall, the FMEA results indicate that maintenance of each lighting system component.

priorities should focus on lighting systems with high RPN
values, particularly those located in difficult-to-access and

outdoor areas. Regular inspections, preventive maintenance, D. Before And After maintenance
and the use of appropriate electrical equipment are .
recommended to improve the reliability of the electrical Table 2. Before And After maintenance

system at As Salam Mosque.

C. Field Observation Record Before Improvement

1 Before improvement, the
floodlight installed near
the mosque dome
produced insufficient
illumination due to
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Before

After

weather exposure and
aging components. After
improvement, the damaged
floodlight was replaced
with a new LED
floodlight, providing
brighter illumination and
improving the reliability of
the roof lighting system.

Before

Repair

After

Before improvement, the
toilet lighting failed
because the ballast box
was damaged, causing the
lamp to stop operating.
After improvement, the
damaged ballast box was
replaced with a new driver,
restoring normal lighting
performance.

3

Bfore Before improvement, the

terrace lighting did not
operate properly due to a
failed LED panel. After
improvement, the non-
functional lighting unit
was replaced with a new
LED panel, resulting in
adequate illumination and
improved lighting
reliability.

.

" Repair

Before improvement, the
garden lighting system
experienced reduced
performance due to
continuous exposure to
rain and sunlight. After
improvement, the damaged
garden light was replaced
with a weather-resistant
fixture, improving
illumination and system
durability.

After

Table XV presents the comparison of the lighting system
condition before and after the implementation of the proposed
corrective actions. The improvements were carried out based
on the recommendations obtained from the FMEA analysis to
reduce the risk of failure in the electrical lighting system at As
Salam Mosque.

The maintenance activities included replacing the damaged
floodlight near the mosque dome, replacing the faulty ballast
box in the toilet lighting system, installing a new LED panel
for the terrace lighting, replacing the weather-damaged garden
lighting, and performing preventive maintenance on the
lighting control panel. These corrective actions successfully
restored the functionality of the lighting system and improved
the overall lighting performance.



After the improvements, all repaired lighting components
operated normally and provided better illumination than before
maintenance. In addition, preventive maintenance on the
lighting control panel improved the reliability of electrical
power distribution. These improvement results became the
basis for evaluating the Risk Priority Number (RPN) after
maintenance to determine the effectiveness of the corrective
actions.

E. FMEA and RPN After Improvement

TABEL XIV

RPN AFTER
No Failure Mode S O D RPN
1 Roof lighting 9 4 3 108
2 Toilet lighting 8 3 3 72
3 Terrace lighting 7 3 2 42
4 Garden & parking lighting 8 3 3 72
5 Lighting control panel 8 2 2 32

Table XVI presents the Risk Priority Number (RPN) after
implementing the proposed maintenance improvements. The
results indicate that all failure modes experienced lower
Occurrence (O) and Detection (D) values, while the Severity
(S) values remained unchanged because the impact of each
failure mode did not change. Consequently, the RPN values
decreased significantly. The roof lighting remained the
highest-risk component with an RPN of 108, followed by the
toilet lighting and garden & parking lighting with an RPN of
72 each. The terrace lighting and lighting control panel
achieved the lowest RPN values of 42 and 32, respectively.
These results demonstrate that the implemented maintenance
actions effectively reduced the failure risk and improved the
reliability of the electrical lighting system at As Salam
Mosque

F. Comparison of Before and After Improvement

TABEL XV
RPN AFTER
No Failure RPN RPN Reduction
Mode Before  After (%)
1 Roof 378 108 71.4
lighting
2 Toilet 240 72 70.0
lighting
3 Terrace 175 42 76.0
lighting
4 Garden & 288 72 75.0
parking
lighting
5 Lighting 160 32 80.0

control panel

The percentage reduction in RPN was calculated using the
following equation:

RPN Before — RPN After

Reduction (%) = RPN Bef
efore

x 100%

JOURNAL OF APPLIED ELECTRICAL ENGINEERING (E-ISSN: 2548-9682), VOL. X, NO. X, MONTH YEAR 9

Table XVII compares the Risk Priority Number (RPN)
values before and after implementing the proposed
maintenance improvements. The results show that all failure
modes experienced a significant reduction in RPN, indicating
that the corrective actions effectively reduced the overall
failure risk.

The roof lighting RPN decreased from 378 to 108 (71.4%
reduction), while the toilet lighting decreased from 240 to 72
(70.0% reduction). The terrace lighting showed a reduction
from 175 to 42 (76.0%), and the garden & parking lighting
decreased from 288 to 72 (75.0%). The lighting control panel
achieved the greatest improvement, with its RPN decreasing
from 160 to 32, corresponding to an 80.0% reduction.

Overall, the comparison demonstrates that the implementation
of preventive maintenance, component replacement, and
improved inspection procedures successfully reduced the
occurrence and detection of potential failures. These
improvements significantly enhanced the reliability and
operational performance of the electrical lighting system at As
Salam Mosque.

G. Field Observation Record After Improvement

Table 3. Before And After maintenance

October 1 1 0 1 0
Novemb 1 0 1 0 0
er

Decembe 1 1 0 1 0
r

January 0 0 1 0 0
February 1 1 0 0 1
March 0 0 0 1 0
April 1 1 1 0 0
May 0 0 0 1 0
June 1 0 0 0 0
Total 6 4 3 4 1
Failures

Table XVIII presents the field observation records after
implementing the proposed maintenance improvements. The
observation results indicate a substantial reduction in the
number of failures compared with the condition before
improvement. During the observation period, roof lighting
recorded the highest number of failures with 6 occurrences,
followed by toilet lighting and garden & parking lighting, each
with 4 occurrences. Meanwhile, terrace lighting experienced 3
failures, and the lighting control panel recorded only 1 failure,
indicating the lowest failure frequency.



Compared with the observation results before improvement,
the total number of failures decreased significantly for all
lighting components. This reduction demonstrates that the
corrective and preventive maintenance actions, including
component replacement, routine inspections, and improved
maintenance procedures, effectively reduced the occurrence
of failures. The field observation results support the FMEA
analysis, showing that the implemented improvements
successfully enhanced the reliability and operational
performance of the electrical lighting system at As Salam

Mosque.

IV.  CONCLUSION

Based on the field observation and FMEA analysis, the
implementation of preventive maintenance successfully
reduced the failure risk of the mosque electrical lighting
system. The improvement process decreased the number of
failures in all areas, including roof lighting, toilet lighting,
terrace lighting, garden and parking lighting, and the lighting
control panel. The RPN values also decreased significantly
after improvement, with the highest risk reduction achieved
by the lighting control panel at 80%, followed by terrace
lighting at 76%. These results indicate that preventive
maintenance and the FMEA method are effective in
identifying, controlling, and reducing electrical failure risks,
while improving the reliability, safety, and operational
performance of the lighting system.
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