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Abstract 

Degradation of components and system failure within the microgrid system is deteriorating the performance of 
electrification. The aim of this study is to discuss the relationship and connections between issues resulting from degradation 
and deterioration in the microgrid system, in addition to introducing the prominent impacts which may eventually lead to the 
premature termination of the microgrid system. This study explored the microgrid degradation and deterioration issues within 
four microgrid sections: generation section, storage section, transmission section, and distribution section. Subsequently, this 
study analyzes, derives, and classifies all emerging issues into four types of prominent impacts. The degradation and 
deterioration invoked many component performance issues into four main damaging outcomes, namely (i) deteriorated 
transmission line yielded issues regarding expected energy not achieved; (ii) energy deficit and unpredicted blackout come 
after the depth of discharge (DOD) reduction and invoke a loss of power supply; (iii) a shorter battery life cycle, shorter 
transformer lifespan, and decreased DG lifetime concluded as a shorter microgrid life expectancy; and (iv) rapid microgrid 
broke down and the crash of the key component inadvertently fastened the time to failure and gave rise to the early failure of a 
microgrid system. It is envisaged that the discussion in this study can provide useful mapped information for the researcher, 
stakeholder, operator, and other parties for thoroughly addressing various degradation and deterioration issues and 
anticipating the early termination of the microgrid system. 

©2022 National Research and Innovation Agency. This is an open access article under the CC BY-NC-SA license 
(https://creativecommons.org/licenses/by-nc-sa/4.0/).  

Keywords: early failure; expected energy not achieved; loss of power supply; microgrid termination; shorter lifespan. 

 
 

I. Introduction 

Renewable electrification is one of the trending 
research projects to provide affordable, reliable, 
sustainable, and modern energy for all communities 
[1], as many countries are moving toward the 
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highest possible electrification ratio using renewable 
sources [2]. It is highly inevitable that the higher the 
electrification, the more poverty can be reduced, 
especially in developing countries [3]. Electrification 
projects are not only conducted in urban areas 
aiming for higher energy efficiency [4][5] but also 
applied in rural areas [6][7]. Thereof, a lot of 
microgrid projects have been initiated and 
conducted in both rural and urban areas [8]. 

There are usually four sections in a microgrid: 
generation, storage, transmission, and distribution. A 
number of previous studies discussed how each 
section could be improved. For example, increasing 
the power production [9][10], intensifying storage 
unit [11][12][13], optimizing transmission line 
[14][15][16], and improving distribution network 
[17][18][19].  

It is commonly known that microgrid reliability 
is a trend in the publication, which is focused on 
enhancing the microgrid performance [20][21] or 
optimizing the configuration [22][23][24] and 
technological choice [25][26]. Research [3] tried to 
enhance the stability of the generation section 
performance using proper design and planning, 
while research [20] tried to enhance the 
performance at the energy source section using 
scheduling and upgrading.  

Study [22] optimized configuration and sizing, 
while [23][24][27] see the optimization of 
redesigning techno-economic aspects. The approach 
in [25] focused on technological choice, while [26] 
focused on topological configuration. However, 
microgrid installations are occasionally followed by 
unique challenges both in the technical and social 
aspects [28]. For example, lower energy production 
than the expected level [29][30], expected energy 
not achieved [31][32], loss of power [33][34], etc. It 
is expected that technical issues were inaudibly 
disrupting the microgrid, which led to the 
deterioration of the microgrid and finalized with 
failure of the microgrid [35][36]. 

Microgrid failure has been studied previously by 
many institutions around the globe. Aside from 
system failure because of force majeure [37][38][39], 
microgrid failure usually starts at the operational 
condition level (such as unbalanced voltage [40][41]), 
followed by loss of power or thermal increase in the 
system [42], and finalized by component reliability 
decreased performance [43]. If the reliability 
reductions are not recovered, the microgrid system 
will completely fail, and termination is unavoidable.  

The basics of microgrid failure were studied 
based on two main grounds, i.e., component 
degradation and system deterioration. The 
component degradation model has been long 
developed to predict the component time to failure 
based on critical environmental conditions [44][45]. 
Some studies are also concerned about component 
degradation which was based on the component’s 
active disconnection among improper topology, 
which triggers a multi-state flow failure [46].  

In a power plant with a rotating component, such 
as a wind farm, a worn-out component is a common 
cause of failure [47][48]; for example, the turbine 
gearbox. Deteriorated sections were commonly 

channeled in the storage section and transmission 
section. The network joint and grid connection has 
become the continuous attention of the researcher 
[49][50] They were vulnerable to deterioration and 
followed by reduced transmitted energy in the 
transmission line.  

As mentioned, microgrid termination is a 
possible event targeting underperformed microgrids 
which are predicted to have more disadvantages 
than practical benefits. Microgrid termination is also 
one of the schemes for smart grid implementation 
[51]. Still and all, an underperforming microgrid was 
never designed in the first place but came in mid-
operation because of the occurrence of component 
degradation and system deterioration. When the key 
component of the microgrid has deteriorated, it will 
be easily concluded that the microgrid shall face its 
early termination. Previous research [52][53] 
developed an early warning system to anticipate 
early microgrid failure. Nevertheless, it will be 
beneficial to learn how the failure is triggered and 
anticipate them long before the component 
degradation and deterioration occur. 

Furthermore, both the researcher and the 
operator tend to occasionally neglect the potential 
degradation and deterioration aspect of the 
microgrid sections themselves, whereas the impact 
of their negligence would be an early termination of 
the microgrid system. If there is any paper with a 
discussion on microgrid-degradation topic 
[54][55][56], they are focused on one section of the 
microgrid, which omits the connection between 
entire microgrid sections. This study should combine 
the degradation from all sections into one 
framework scenario. 

Based on the aforementioned issue, this paper 
aims to highlight the emerging issues related to 
degradation and deterioration in the whole 
microgrid sections, classify the degraded and 
deteriorated parameters, and correlate the 
parameters to one another. This paper shall provide 
a broad concept of microgrid degradation and 
deterioration based on the critical impact of each 
emerging issue.  

The information gathered in this work hopefully 
will contribute as: 

1. Valuable information for researchers, 
practitioners, designers, decision-makers, and 
stakeholders to be aware of the degradation 
and deterioration in sections of the power 
system. 

2. A convenience assistant for microgrid 
operators/management to update their 
knowledge that collaborated degradation issues 
have a significant impact on the reduction of 
microgrid performance. 

3. A thorough guideline on identifying and 
addressing the degradation deterioration issue 
and hopefully prevent the early termination of 
the microgrid system. 

In order to address those termination challenges, 
Section 2 defines the methodology used in this study, 
Section 3 provides a thorough systematic 
exploration of component degradation and system 
deterioration, and finally, Section 4 discusses critical 
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impacts derived from degradation and deterioration 
issues, as well as explain the collaborative scheme 
between issue’s domains. 

II. Methodology 

This study conducts a thorough exploration of 
the electrification system, which is more presented 
in a microgrid system. The observation was made 
through literature studies across every aspect with 
potential degradation and deterioration inside the 
microgrid system. 

A. Exploratory on microgrid system 

The exploration of the electrification system is 
expressed in an overview shown in Figure 1. The 
electrification was established in a microgrid system 
which contained the generation section, storage 
section, transmission section, and ended up in a 
distribution system. The deterioration happened in 
every section of the microgrid and potentially 
affected one section to another. This study 
collaborates the potential impact between sections 
where the final consequence should be a 
termination of the whole microgrid system. 

B. Analysis of potential impact of component 
degradation & performance deterioration 

The analysis of the potential impact has been 
done based on two main roots; component 
degradation and system deterioration. These 
predicaments drive a lot of notable issues within the 
microgrid; for example, the occurrence of rising 
temperature, increased voltage, reduction of DOD, 
and so on.  

Degradation and deterioration problems brough 
out particular emerging issues at the component 
level (Figure 2). The complex emerging issues 
decreased the microgrid component’s performance 
and then brought forth the prominent impacts. 
There are four notable impacts in this study. 

• Expected energy not achieved (EENA); the 
degradation and deterioration not only reduce 
the generation section but also alter the 
transmission line. This issue resulted in lower 
transmitted energy than expected. 

• Loss of power supply probability (LPSP) is a 
significant parameter to evaluate the reliability 
of the microgrid. The smaller the LPSP, the 
higher the reliability. The degraded storage unit 

Electrification System 

Transmission Section

Generation 
Section

Storage 
Section

Distributrion 
Section

 
Figure 1. General overview of the electrification system 
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Figure 2. Potential impact scenario from the degradation and deterioration within the microgrid system 
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is the most impacted unit, which led to the loss 
of power supply. 

• Shorter life expectancy: each component has 
been restricted to a certain manner, which 
concurs with the deterioration of its life 
expectancy. Not only in the generation section, 
but the storage section is also quite a sensitive 
section with a lot of potential reduction in 
lifespan. 

• Early microgrid failure; each issue eventually 
led to an early component failure and then 
followed by a system breakdown. These 
component issues impacted on an earlier 
microgrid failure than a normal prediction. 
Thereof, the initial prediction is no longer 
reliable. 

This study discussed the degradation and 
deterioration as the main reason for the reduction of 
microgrid lifespan. However, the termination of the 
microgrid system is evidently stimulated by many 
issues. Therefore, this study added several significant 
issues aside from those four, which are believed to 
unavoidably lead the microgrid into an early 
termination. 

C. Constraints and limitations 

The single-generation mode using PV is the 
favorite microgrid setup in urban areas; however, 
when it comes to rural areas, PV-DG is the most 
considered microgrid setup [22][57]. Therefore, this 
study focuses on PV-DG setup, which can represent 
both urban and rural areas. It is also because data on 
PV readiness to comply with DG are more well-
founded [58][59]. Even though the PV-DG microgrid 
has been used in previous research [60][61][62], the 
previous more focused on component optimization 
but did not thoroughly analyze the deterioration 
factor. 

It has been recently underlined that microgrid 
management is not only about the technical issue 
but also considering non-technical matters such as 
social (e.g., community involvement or stakeholder 
issues), economics (e.g., levelized cost of electricity 
or funding issues), local policy (e.g., incentives or 
investment policies issues), etc. [28][63]. However, 
this work only focused on the technical-related issue 
of correspondence to the degradation of the 
component and deterioration of the system within 
the power system area.  

Since the issues regarding microgrid 
deterioration have emerged in the last decade, this 
work is mainly considering ten years of literature 
sources with several minor additions to the 20-year 
literature for specific matter discussion. Hence, it is 
expected that the topic discussed in this work is up-
to-date enough with the current condition of the 
electrification system. 

Since this study is overviewing the cause and 
framing the termination of the microgrid system, 
this study is not discussing any issue related to the 
microgrid optimization process. Instead, this study 
provided thorough qualitative information about the 
impact of component deterioration on microgrid 
performance. 

III. Component Degradation and System 
Deterioration 

Microgrid components usually come with a 
specific datasheet containing their operating 
condition in correspondence with the operating 
cycle. Default handling was provided with the 
manufacturer’s experimental curve that expresses 
the nominal loss of performance on a certain 
operating cycle. For example, on the battery’s 
product handling, it usually is provided with the 
DOD curve related to the operating cycle.  

This curve was created under a controlled 
environment and was supposed to be anticipated for 
the approximation of real environment value 
difference. The value difference comes due to the 
real operation, such as charging or discharging on 
the battery or displacement damage by the 
surrounding shell on the photovoltaic module. The 
real environment value may differ from the test 
value. This varying value could be related to the 
weather condition, impact on the grid structure, 
robust control, or strange load behavior [64]. 
Nevertheless, it is unavoidable to have component 
degradation as well as system deterioration. 

System performance deterioration is usually led 
by component degradation [65]. However, system 
deterioration may be invoked by other factors, such 
as human error or amiss maintenance. This section 
explores component degradation and system 
deterioration based on the recent decade of 
literature and research. 

A. Component degradation 

Each component ordinarily reduced its 
performance and affected the expected quality of the 
microgrid. For example, Figure 3 shows how 
photovoltaic cells were degraded along the 
operational process [66]. Each product has its own 
curve based on its materials and the system 
configuration. Table 1 contains the literature survey 
on previous research related to the degradation of 
the microgrid component. 

It can be analyzed that the performance of the 
microgrid component is not merely based on the 
default datasheet. The uncontrolled environment 
value affected the initially predicted performance 
reduction and degraded faster. Table 1 shows the 
most visible degradation in the generation and 
storage sections. Improper design and installation of 
a PV module were followed by unexpected 
degradation and led to lower energy generation 
[67][68]. 

In the DG domain, unmanaged working time was 
found to be alarmed by the life cycle reduction and 
deficiency of energy supply [69][70]. Otherwise, the 
degradation comes from the amiss configuration of 
the DG itself, especially the CNC configuration [71]. 

Battery coupling with the grid was detected as 
one of many reasons for the occurrence of voltage 
spikes and temperature rise [72][73]. It also led to 
discharge activity anomaly, which degraded the DOD 
even faster. Without proper connection, the load 
requests a supply of energy with an unstable pattern, 
which invokes the improper charge and discharge 
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sequence, even more, triggers an impulsive self-
discharge [74][75]. These events triggered DOD 
reduction [76]. 

Once the reduction of batteries and the 
photovoltaic module has occurred, the other 
microgrid component will start failing. Microgrid 
management should directly address any key 
component malfunction to make sure that early 
microgrid failure is not happening.  

B. System deterioration 

Each component has not only degraded but also 
deteriorated because of the operational process in its 
continuous cycle. For example, Figure 4 shows how 
two battery modules deteriorated during the 
operational cycle [80]. Each system has a particular 
component with distinct characteristics. Those two 

battery modules were supposed to be having a clean 
degradation curve, but instead, they have a 
fluctuated deteriorated curve which perpetually 
decreases more than the predicted value. Moreover, 
Table 2 contains the literature survey on previous 
research related to system deterioration.  

Distinctively operate than component 
degradation, Table 2 shows that system 
deteriorations happened more at transmission line 
and distribution network. The deteriorations were 
similarly begun at the design and installation stage, 
where the network topology and grid architecture 
slightly affect the transmitted energy. It is found that 
several transmission disturbances were triggered by 
improper design of topology and architecture 
[81][82]. 

 
Figure 3. Example of degradation curves on various PV cells (Modified from ref. [66]) 

 
Table 1.  
Degradation summary to introduce the decreased microgrid performance 

Ref Degradation scheme Degradation issues Classification 

[67] PV module degradation leads to lower energy 
generation 

Degradation in the photovoltaic Expected energy 
not achieved 

[68] PV-battery improper design Degradation on generation section Expected energy 
not achieved 

[69] A high amount of working time with a low energy 
supply 

Shorter battery life cycle Shorter unit 
lifespan 

[70] Long period operational on DG section Energy production deterioration Expected energy 
not achieved 

[71] Amiss configuration on the DG section led to 
deteriorated DG 

Energy production below expectation Expected energy 
not achieved 

[72] The occurrence of high voltage led to DOD 
degradation 

Energy deficit is detected Loss of power 
supply 

[73] High temperature and high voltage lead to unit 
damage 

Early unit replacement affects the economic 
consideration 

Shorter unit 
lifespan 

[74] Unexpected self-discharge in the storage section Deficiency of energy supply Loss of power 
supply 

[75] Improper charge-discharge sequence Reduction of DOD  Loss of power 
supply 

[76] Battery capacity reduction  Reduction of DOD  Loss of power 
supply 

[77] Degradation of the key component, such as the 
battery or inverter 

Early failure of the key component Early microgrid 
failure 

[78] Cycle reduction on the storage section Degradation of the storage section Loss of power 
supply 

[79] Electrochemomechanical degradation Reduced performance on DG section Expected energy 
not achieved 
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A transmission line design without considering 
the surrounding environment was found with an 
unexpected nuisance, e.g., component corrosion [83], 
overloading load [83], out of range working 
frequency [84], or underrated coupling between grid 
networks [85]. Most of these disturbances were led 
to expected energy not achieved and loss of power 
supply. A shorter lifespan potentially happens to 
sensitive components such as sensors along the 
transmission line. 

Unmanaged activities will lead to an 
accumulated loss of power and result in an 
unpredicted blackout. Without proper maintenance, 
the line and the network shall fail and require an 
unnecessary re-design [86][87]. 

C. Other performance reduction factor 

It is agreeable that the failure of the microgrid 
system is not only because of degradation and 
deterioration. Table 3 shows other potential factors 
that trigger performance reduction and lead to the 
early failure of the microgrid system. 

Most of this subsection discusses the interference 
which comes from outside the microgrid domain. 
For instance, a microgrid connection with the main 
utility grid demands a proper fault connection 
because both the main grid and microgrid 
compensate each other with distinct characteristics. 
Once the compensation process is not properly 
conducted, the loss of power supply is conducted 
and followed with expected energy not transmitted 
[90][91]. 

Other unpredicted disturbances come from the 
human aspect. Within the microgrid area, human 
errors usually emerge without warning but have a 
tremendous impact. Whether it is an instant impact, 
such as the immediate failure of the equipment or is 
long deteriorated system, such as mishandling the 
worn-out component [92]. From outside the 
microgrid, the long-distance operator sometimes 
causes a ruckus in the cyber setting of the microgrid 
and disturbs the transmission line or distribution 
network [93][94]. 

 
Figure 4. Example of capacity deterioration curves on two battery modules during. (Modified from ref. [80]) 

 
Table 2. 
System deterioration survey to emerge the reduction of system performance 

Ref Deterioration scheme Deterioration issues Classification 

[81] Transmission network architecture improperly developed The network has deteriorated, and the 
transmission is disturbed 

Expected energy 
not achieved 

[82] Network topology set forth a degenerated transmission line The network has deteriorated, and the 
transmission is disturbed 

Expected energy 
not achieved 

[83] Unavoidable corrosion on microgrid component Deterioration in the generation section and 
transmission line 

Loss of power 
supply 

[83] Overloading at the transformer unit Deterioration of transformer lifespan Shorter unit 
lifespan 

[84] Improper working frequency Reduced DG lifespan Shorter unit 
lifespan 

[85] The transmission line setting cannot hold the voltage sensor 
threshold 

A deteriorated sensor in the transmission 
line 

Expected energy 
not achieved 

[86] Loop frequency led to DG failure Energy production is disturbed Expected energy 
not achieved 

[87] Unmanaged loss of power or blackout Accumulated blackout deteriorated the 
component 

Loss of power 
supply 

[88] Inapt CNC configuration within transmission and 
distribution line 

The energy transmission has deteriorated Expected energy 
not achieved 

[89] Insufficient maintenance schedule Deteriorated component Early microgrid 
failure 
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The last significant impact comes from the policy 
sector, whether it is concerning the policy at the 
beginning of the microgrid project or the ongoing 
policy for the continuous operation of the microgrid 
[95][96][97]. The policy maker could be the 
stakeholder, the donors, or probably the local 
governing body. Those policies will determine how 
much a proper design and installation can be done. 
They also determine how long the continuity of 
microgrid operation can be held. If the policies no 
longer support it, the microgrid will eventually 
terminate [98][99]. 

IV. The Impact on Performance 
Reduction of the Microgrid System 

Each component of a microgrid system has a 
distinctive performance characteristic. They also 
have a certain factor that gives uncertain stresses 
over time. These stresses can be in any form, such as 
high temperature, improper joint, high usage rate, 
improper discharge, etc. Beyond datasheet coverage, 
the stress has increased the degradation value of the 
component and decreased the component 
performance as well. Figure 5 shows how the 
increased degradation brought down the 
performance value of the microgrid component [65]. 

At some point, after continuous deterioration and 
degradation, the component performance will fall 
beyond the tolerable performance threshold. Once 
the component performance is beyond the 
performance threshold, potential issues such as 

expected energy not achieved, loss of power supply, 
shorter life expectancy, and early microgrid failure 
will emerge. Each issue impacted the microgrid 
system, as discussed in the following sub-section. 

A. Expected energy not achieved 

The expected energy is given as an index to 
measure the minimum amount of required energy 
produced by the generation section. However, a lot 
of issues come up in the transmission section, which 
reduces the transmitted energy. In the generation 
section, PV production is not achieved mostly 
because of device degradation [67] which raises the 
index of expected energy not generated (EENG). 
Aside from the PV, the diesel generator was also 
acknowledged to have EENG [71] because of the 
degradation caused by amiss DG element 
configuration. 

The expected energy is not achieved only 
because of the generation section but potentially 
also because of the delivery section. Expected energy 
not produced (EENP) mostly happened in the 
transmission line and, in most cases, was derived 
from the EENP case. Research by [71] contains one 
discussion about the failure to achieve the expected 
energy because of the performance deterioration of 
the transmission line. Transmission line setting 
constraints such as thermal limit or voltage 
threshold detection was also the potential trigger for 
an EENP [85]. 

Research by [91] showed that an improper design 
of the transmission network invokes the potential 

Table 3.  
Other factors thazt lead to the failure of the microgrid system 

Ref Reduction scheme Reduction issues Classification 

[90] Grid connection cannot compensate for the microgrid 
fault 

The microgrid lost the power support Loss of power 
supply 

[91] The transmission line setting is not properly conducted Energy supply disturbance Expected energy 
not achieved 

[92] Human error in DG operation led to DG Failure Energy production is disturbed Expected energy 
not achieved 

[93] The cyber failure led to a fault in the transmission line Disturbance on the transmission network Expected energy 
not achieved 

[98] Unsupportive policy on item procurement Acquiring a low-quality item Early microgrid 
failure 
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Figure 5. The impact of increased degradation value on the decreased performance value of the microgrid system (Modified from ref. [65])  
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expected energy not supplied (EENS). An 
architecture of a transmission line could deliver the 
generated energy but face a loss of power along the 
transmission line, and the delivered energy is 
slightly below the expected threshold. In other 
research by [81][82], topology degeneration also 
induced expected energy not transmitted (EENT). 

Research by [93] confirmed that cyber failures 
and information transmission faults lead to an 
occurrence of 5.7 % expected energy not supplied 
(EENS) error. Moreover, inapt CNC configuration 
generated up to 70 MW EENS per year [88]. 

Figure 6 mapped the connection between each 
issue with the potential expected energy disturbance. 
All the EENG, EENP, EENT, and EENS will come to 
EENA with uncertain time exposure. The unattended 
EENA later be followed by possible early failure of 
the microgrid. 

B. Loss of power supply  

High voltage was turned up as one of the roots of 
power loss. Whether it directly invokes energy 
deficit in the transmission line or the distribution 
network, high voltage surely could also induce a 
25 % battery DoD degradation [72]. Battery 

deterioration itself can directly cause a loss of power, 
influence an energy deficit, and subsequently trigger 
a loss of power. Another account that generates an 
energy deficit is self-discharge [74]. Self-discharge 
was an unpredicted event that happened in an 
unpredicted time that caused a continuous deficit of 
the power supply until it went beyond the minimum 
tolerable threshold [100]. 

Another study also found that the reduction of 
DoD was triggered by the increase in the use of 
battery units, the unpreserved rising temperature, 
and an improper charge-discharge sequence. Those 
issues shall later introduce the loss of power on the 
distribution level [75]. Moreover, corrosion was also 
listed as the cause of the battery deterioration, 
which surely reduced the supply of power to the 
transmission line [83]. 

Figure 7 resumes the loss of power supply which 
comes from the failure of the transmission line and 
the significant reduction of the storage unit. Under a 
high ratio loss of power, the microgrid could fail 
before time and the supplied energy to the user will 
be instantly stopped. 

For the on-grid microgrid system, the grid 
connection fault is the primary reason for the loss of 
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Figure 6. The schematic overview on the emerging issue of expected energy not achieved 
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Figure 7. The schematic overview of the emerging issue of power loss 
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power [90]. The on-grid microgrid usually depends 
on the utility grid to cover the energy deficit. 
However, when a significant fault disturbance 
happened, the connection was supposed to supply 
proper energy to the microgrid. However, when the 
ride-through instrument fails to connect, the 
microgrid shall lose its power. 

Lastly, peak load shaving is giving a significant 
effect on preventing blackouts. Without proper peak 
shaving management, an unpredicted high peak load 
can trigger an unpredicted blackout and lead to a 
total loss of power [87]. 

C. Shorter life expectancy  

It’s about the depreciation of energy storage, 
power generation, and transmission components. 
The whole microgrid system depends on the 
surrounding parameter. Some areas in which the 
microgrid was installed could have a lack of energy 
sources. Consequently, some components such as 
energy storage or gird sensor face a high amount of 
working time and unexpectedly run out of energy. 
This scenario led to a shorter life cycle of the 
component [69].  

In other cases, storage units face a continuously 
rising temperature [73]. High temperatures trigger a 
component to overheat, followed by a significant 
performance reduction. Moreover, an early unit 
replacement can be further related to economic 
losses.  

It is also known that the reduced battery lifespan 
was correlated with capacity reduction. As the 
battery capacity is reduced, the battery lifespan 
decreases [76]. Following that event, the number of 
DG startups increased in correspondence with the 
DOD of the battery. Afterward, the DG lifetime will 
decrease, and the microgrid lifespan will also be 
shortened. 

The working frequency was also one of the 
grounds which triggered a lot of dynamic stress over 
the component [84]. Each component usually came 

with a proper range of working frequency. Special 
interference can raise the working frequency over 
the upper threshold and bring about stress on the 
component. Continuous dynamic stress means that 
the lifespan of the component would be reduced. 

Overloading and corrosion were found in 
previous research [83][87], which led to a 
deteriorated transformer. This condition shall later 
reduce the transformer lifespan and affect the other 
section of the microgrid system. 

A shorter life expectancy of the microgrid 
component is mapped in Figure 8. It is mostly 
dominated by the wrongdoing at the storage unit, 
but also because of the reduction at the generation 
unit. A shorter component lifespan will result in an 
early failure of the microgrid. 

D. Early microgrid failure  

The degradation of the key component is always 
the main reason for early microgrid failure. A 
degraded key component, such as a deteriorated 
battery or broken inverter, brings deals to the whole 
system on the microgrid site [77]. 

Another event that stirred the early microgrid 
failure was the rapid system breakdown. It is mostly 
because the component is aging or worn out. 
Previous studies mentioned that Insufficient 
maintenance mostly leads to worn-out and aging 
components [89][98]. 

Local policies could also come as a challenge. For 
example, forced policy to apply the local content can 
coerce the under-standard local component or poor-
quality nearby component. Both types of 
components will trigger the rapid system 
breakdown and failure of the key component [94]. 

Figure 9 concludes the early failure of the 
microgrid system. The previous disturbance comes 
as a broken, aging, or worn-out component. Those 
will lead to the system breaking down and then the 
microgrid shall be out of function. Early termination 
will be an immediate consideration. 
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Figure 8. The schematic overview of the emerging issue of shorter life expectancy 
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E. Open issues on early termination of microgrid 
system 

It is agreeable that all four microgrid issues 
directed the reasoning for the termination of the 
said microgrid. When the expected energy on the 
transmission line is not achieved, the primary 
objective of the microgrid will be in question, and 
the distribution network will soon decide to 
consider other electrification systems. When a loss 
of power continuously happens, the record of unmet 
load will be accumulated. Significant accumulation 
will be considered as a potential material for an early 
microgrid termination. After a shorter life 
expectancy on the microgrid component is predicted, 
the economic calculation will weigh the cheaper 
alternative. An expensive microgrid operation will 
call out an early project termination. And finally, if 
an early failure is convincingly forecasted, the 
community and the stakeholder should consider 
early action of no longer continuing the microgrid 
project and focus on the potential alternative 
electrification system. 

It has become notable that the discussed issues, 
which are capable of introducing degradation and 
deterioration, should be addressed immediately. 
Future work should be initiated to anticipate those 
four domains. However, besides those four domains, 
there are more factors to study. Some factors also 
include economic analysis, cultural discussion, donor 
availability, social engagement, community 
involvement, proper management framework, policy 
agreement, incentive scheme, continuous funding, 
and other non-technical domains. 

V. Conclusion 

Component degradation and deterioration within 
the electrification system pose a threat to the 
microgrid's performance. Furthermore, it can lead to 
the early termination of the said microgrid. This 
study addresses the further issues derived from the 
degradation and deterioration of the electrification 
system. The degradation and deterioration invoked 
many component performance issues, which led to 
four main damaging impacts on the microgrid 
system. The transmission line was found 

degradation and deterioration bringing up several 
issues in the form of EENS, EENT, EENG, and EENP, 
which finalized as expected energy not achieved. 
The energy storage section also addresses the 
degradation and deterioration with the occurrence 
of DOD reduction issues where energy deficit and 
unpredicted blackout invoke a prominent loss of 
power supply. Degradation and deterioration 
additionally come up with shorter lifespan issues 
which have a lot of attention because its shorter 
battery life cycle, shorter transformer lifespan, and 
decreased DG lifetime have resulted in shorter 
microgrid life expectancy. The last impact is the 
early failure of the microgrid system. Rapid broke 
down, and the crash of key components 
inadvertently fastened the time to failure. It is 
envisaged that the discussion in this study can 
provide a piece of useful information for the 
researcher, stakeholder, operator, and others to 
thoroughly consider the emerging issues of 
degradation and deterioration to prevent the early 
termination of the microgrid system. There are still a 
lot of unexplored emerging issues because of the 
deterioration and degradation of the microgrid 
component. It is expected that further study should 
be conducted to cover more non-technical issues. 
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