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Abstract  
 

Diesel power generators have critical the task of providing electricity for industrial purposes, either as backup power 
or main power. One function that plays a very important role in ensuring the smooth implementation of production 
activities is the maintenance of machines and other production facilities. One of the maintenance methods that is often 
applied in various manufacturing industries is preventive maintenance. However, there is a limited study that evaluates 
the depth of common preventive maintenance implementation in Indonesia. This research is designed to fill the gap 
by evaluating and mapping the depth of preventive maintenance between the different sizes of diesel power generators. 
The research provides a summary of the depth of preventive maintenance implementation on conduct maintenance 
planning and scheduling, component replacement, condition monitoring, and maintenance evaluation. Moreover, there 
is no significant difference between the size of the diesel power generator and the percentage conducted maintenance 
aspect. So that it can be ascertained that all respondents from various types of manufacturing industries carry out 
preventive maintenance. 
 
Keywords  
Preventive Maintenance, Diesel Power Generator, Maintenance Strategy. 
 
1. Introduction  
The machine is one of the production tools that have a very important role in productivity within an organization or 
company, where productivity is highly dependent on the machine (Dimitrov and Saxer, 2012). Diesel power generators 
have the task of providing electricity for industrial purposes, either as backup power or as main power (Michaelson 
and Jiang, 2021). All manufacturing industries try to keep electric generators running normally when needed. The 
output of the effort is minimizing the number of electrical disturbances in the backup diesel generator during power 
blackouts and trying to avoid severe engine damage (Phillips et al, 2020). The smoothness of the implementation of 
the production process is a key thing that must be achieved (Albukhitan, 2020). One function that plays a very 
important role in ensuring the smooth implementation of production activities is the maintenance of machines and 
other production facilities (Nardo et al, 2021). Maintenance is an activity to care for or maintain and make necessary 
repairs so that there is a satisfactory state of production operation in accordance with what has been planned (Siregar 
and Nasution, 2020). This is necessary because maintenance has a very important role in determining the smooth 
running of production activities. In practice, one of the electricity generators used by several manufacturing industries 
in Indonesia is a diesel power generator (Nindhia et al, 2021). 
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Through machine maintenance, it is hoped that the continuity of operations and productivity of the supply of power 
in a factory can be maintained. Maintenance is all activities to maintain or maintain machines, facilities, and 
production equipment and make repairs or adjustments, as well as replacements needed so that a satisfactory 
production operational condition can be expected in accordance with what is planned (Napitupulu and Manik, 2020). 
The purpose of maintenance is carried out so that production capabilities can meet the needs of the company or 
organization, maintaining quality at the right level to meet what is needed by the production itself (Sahal et al, 2020). 
Thus, the activities carried out by the company are not disturbed. Then maintenance also aims to maintain the capital 
that has been invested for a specified time (Bisbey et al, 2020). 
 
One of the maintenance methods that is often applied in various manufacturing industries is preventive maintenance 
(Huang et al, 2020). Preventive maintenance is maintenance and maintenance activities on production machines to 
prevent unexpected damage (Zhang et al, 2020). Preventive maintenance characteristics consist of maintenance 
planning & scheduling (Wakiru et al, 2021), component replacement (Nurcahyo et al, 2017), alignment & adjustment 
(Botto et al, 2020), condition monitoring, and maintenance evaluation (Nurcahyo and Azka, 2019). Production 
equipment will experience a decrease in function if it is used continuously. Therefore, preventive maintenance on 
production machines needs to be done in order to maintain smooth production (Tsarouhas, 2020). Actually, the 
purpose of doing preventive maintenance is to prevent loss time caused by engine damage. Loss time is the time lost 
due to the cessation of the production process. This of course has an impact on the company's losses. Loss time that 
occurs will reduce productive time at work so that the resulting product output cannot reach its maximum capacity 
(Tignibidin et al, 2020). 
 
Several factors that affect the strategy and performance of maintenance are the type of industry, the size of the factory, 
the scope of maintenance, the reliability of a trained workforce (Saptioratri et al, 2021). By carrying out good 
preventive maintenance activities will produce machines that can be used for a long time, and production activities 
run without a hitch (Huang et al, 2020). Meanwhile, poor maintenance will certainly result in poor machine work, 
such as machines or equipment will be damaged quickly, so that the level of usability will quickly decline. Previous 
research related to preventive maintenance on wind turbines (Zheng et al, 2020), the Italian manufacturing industry 
(Kundu et al, 2020), energy companies (Martins et al, 2020), and hospitals (Silva et al, 2021). Based on the description 
above, the author is interested in analyzing the problems faced by several manufacturing industries in Indonesia as of 
the implementation of preventive maintenance of diesel-electric generators in several Indonesian manufacturing 
industries. 
 
1.1 Objectives 
The purpose of this study is to determine the relationship between diesel power generator size and the performance 
of preventive maintenance in Indonesia’s manufacturing industries. 
 
2. Literature Review 
2.1 Intoduction of Genset 
A generator set or “Genset” is an electrical power generating system consisting of an internal combustion engine and 
an alternator (Kai Loon Cheong 2010). It can be for stationary or mobile applications and with power ranging from 
several kW’s to MW’s. Genset (Generator Set) is a backup power generator that uses kinetic energy. The electricity 
that can be generated is adjusted to the size of the generator (Turan Gönen 2014). The first time the generator was 
invented by Michael Faraday who succeeded in discovering that there is energy that can be generated when an electric 
conductor moves in a straight line with respect to a magnetic field. At first, this generator engine was made using only 
coils of wire and U-shaped iron. 
 
A genset or generator set is a substitute for a voltage source, in the event of a power outage from PLN (State Electricity 
Company). Generators are also a necessity for the community so that work activities will not be hampered by power 
outages, be it in office environments, in educational institutions as well as in shops and housing that must always 
require electricity supply at all times. 
 
Genset or generator set can use various engines as needed. Both gasoline engines, diesel engines, gas engines, and 
turbine engines. In essence, a machine is used to turn a generator made of a bunch of copper wires (V.L. Maleev 
2020). The results of the rotation produce a magnetic field which when rotated continuously at a constant and 
continuous speed will produce an electric current (Aan Ardian 2017). Gasoline-engined generator applications are 
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widely found for household purposes, while generators with diesel engines and gas engines are widely applied for 
industrial purposes. 
 
2.2 Genset Types 
The first genset was called the Faraday Disc Generator. Types of engine generator sets have different ways of working 
based on the type of electric current. Based on the electric current, the generator is divided into 2, namely the Alternator 
Electric Generator Set (AC) and the Dynamo Electric Generator Set Machine (DC). For generator sets, the type of 
Electric Alternator (AC), has 2 magnetic poles facing each other so that they can produce a magnetic field. In the 
center of the magnetic field there is a rotating coil. 
 
Because the coil continues to rotate so that the incoming magnetic force varies. The nature of the electric current 
produced is an alternating current that is shaped like a wave (the amplitude depends on the magnetic field, the cross-
sectional area of the coil and the number of turns of the wire). Meanwhile, the generator set type Electric Dynamo 
(DC) has a similar way of working with an alternator generator set engine. The thing that is different from the two of 
them is that the DC generator uses a split ring system. 
 
This split ring is usually called the commutator, which is usually located on the output side. Whatever the choice of 
generator, please note that in general the operation of a generator requires a coil of wire and magnetic poles. In 
addition, the generators also need fuel. The fuel that is widely used to date is of course diesel (diesel), but it cannot be 
denied that now many have tried and made diesel engines with new power.  
 
2.3 Diesel Power Generator System 
Diesel Power Generator work system requires a support system in order to work properly without experiencing 
interference. In general, these support systems are divided into several parts, including: 
 
2.3.1 Fuel System 
The fuel system is the fuel circulation system in the engine. The fuel system sequence is shown in Figure 1. 
 

 
 

Figure 1. Diesel Genset Fuel System Sequence 
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a) The fuel (diesel) in the tank flows through the feed pump. 
b) This feed pump functions when air enters the engine. By pumping, there is a flow of diesel fuel into the entire 

system. In a diesel engine there is no air void in the fuel pipe. 
c) After that it is flowed into the fuel filter, this fuel filter functions to filter fuel from impurities that enter the fuel. 
d) From the fuel filter flows to the injection pump, in the fuel injection with the pressure from the rotation, the 

resulting pressure is very high so that the injection pipe must be strong and sturdy without leakage. 
e) From this injection pipe into the nozzle to be atomized into small particles, some of the fuel pumped is used for 

atomization, the remaining fuel in the nozzle is returned to the fuel storage system. 
 
2.3.2 Cooling System 
Only part of the energy contained in the fuel supplied to the engine can be converted into mechanical power while the 
remaining part is left as heat. The remaining heat will be absorbed by the cooling material in the walls of the cylinder 
tube that forms the combustion chamber, as well as parts of the cylinder head cooled with water. while the piston is 
cooled by lubricating oil and the heat absorbed by the cooling oil is then channeled through the oil cooler, where the 
heat is absorbed by the refrigerant. 
 
In diesel engines with high pressure compressed air, the compressed air by the turbocharger is then cooled by water 
in the air cooler (intercooler), circulating cooler with finned radiators and fans (circuit cooling). 

2.3.3 Lubrication System 
Inside the machine there are many moving and rotating parts. This movement and rotation will cause friction between 
the metal material so that it tends to cause wear and heat. To avoid this situation, it is necessary to lubricate every 
moving and rotating part of the machine. 
 
2.3.4 Air System 
The intake of oxygen in the diesel engine in the combustion chamber is normal (Natural Aspirated), namely the 
composition of oxygen that enters the combustion chamber is only taken because of the vacuum in the piston when it 
moves down. Through the air filter then enters the combustion chamber through the intake valve. 
 
2.3.5 Electrical System 
Applies to direct current (DC) generators where the commutator must be maintained. If an alternating current (AC) 
generator is used, there is no commutator, but a combination of slip rings and brushes that must be checked or replaced 
every 2500 to 3000 hours. In the latter case, the alternating electric power is converted into direct current electric 
power and used to charge the battery. 
 
2.4 Diesel Power Generator Capacity 
Diesel Power Generator are not only used in large industries or hospitals but have also been widely used in housing 
that requires backup electricity. Generally, there are 3 types of generators based on their capacity from 1 KVA to 3000 
kVA. 
 
2.4.1 Prime Capacity 
The first type of Diesel Power Generator based on its capacity is prime capacity, which is the load capacity that is 
expected to be able to bear the generator in an unlimited time. The load can also go up or down. But the total expected 
load itself usually ranges from 60 to 70 percent of the stated prime capacity value. 
 
2.4.2 Continuous Capacity 
Next is continuous capacity where this is a constant load that can be borne by a generator in continuous time. The 
keyword itself is constant. Where the constant load is a relatively more stable load which does not change and has 
minimal shock loads. 
 
In this condition alone the generator is able to run for 24 hours except for maintenance. The continuous capacity listed 
is 90 to 95% of prime capacity. For example, the prime capacity listed is 1000 KVA, so the continuous capacity can 
tartar up to 90-95 KVA. Ideally, this generator itself is only loaded with 70-80% continuous capacity. 
 
2.4.3 Stand by Capacity 
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Stand by capacity or standby capacity is the capacity of the generator set with the consideration that the generator is 
rarely used so that it has more time to rest. This type of generator usually has a listed capacity of 5-10% larger than 
the prime capacity that has been listed. For example, if the prime capacity is 1000 kva, then the stand-by capacity that 
can be listed is around 105-110 kva. 
 
2.5 Preventive Maintenance  
One of the maintenance methods that is often applied in various manufacturing industries is preventive maintenance 
(Huang et al, 2020). Preventive maintenance is maintenance and maintenance activities on production machines to 
prevent unexpected damage (Zhang et al, 2020). Preventive maintenance characteristic consist of maintenance 
planning & scheduling (Wakiru et al, 2021), component replacement (Nurcahyo et al, 2017), alignment & adjustment 
(Botto et al, 2020), condition monitoring, and maintenance evaluation (Nurcahyo and Azka, 2019). Production 
equipment will experience a decrease in function if it is used continuously. Therefore, preventive maintenance on 
production machines needs to be done in order to maintain the smooth production (Tsarouhas, 2020). Actually, the 
purpose of doing preventive maintenance is to prevent loss time caused by engine damage. Loss time is the time lost 
due to the cessation of the production process. This of course has an impact on the company's losses. Loss time that 
occurs will reduce productive time at work so that the resulting product output cannot reach its maximum capacity 
(Tignibidin et al, 2020). 
 
 
3. Methods  
3.1 Survey Methodology 
The question is designed based on a different perspective of maintenance practice that understands the object of 
observation. The questionnaire contains questions related to the general and specific characteristics of the diesel 
generator maintenance strategy of each industry. This method is used to obtain data about the perception of the diesel 
generator maintenance strategy from maintenance expert respondents. A total of 30 respondents from various 
manufacturing industries with a working period profile is shown in Figure 2. 
 

 
 

Figure 2. Characteristic Respondent 
 

We classify the commonly used measures of preventive maintenance characteristic into four major categories based 
on their focus, they are: 1) Maintenance planning & scheduling; 2) Component replacement; 3) Condition monitoring; 
4) Maintenance evaluation. 
 
3.2 Data Collection 
Maintenance has an important role in business performance in the Industry. Lack of maintenance or inadequate 
maintenance can lead to dangerous situations accidents and health problems. The objective of this research is to 
evaluate the appropriate maintenance strategy based on the maintenance characteristics of the diesel generator 
capacity. 
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3.2.1 Maintenance Planning & Scheduling 
In the maintenance activities, planning and scheduling are two functions that work together to create a maintenance 
program. Effective scheduling plans must be supported by accurate and updated information about the overall status 
of equipment, spare parts, workforce, policies, and procedures (Integrated Maintenance Planning in Manufacturing).  
(Duffuaa et al 1999) divides maintenance scheduling into three categories based on the time horizon of planning and 
implementation. First stage to cover 3 months – 1 years, second stage in weekly schedule, and third stage in a daily 
schedule.  
 
Based on our observations, as many as 97% of respondents, have implement planned and scheduled maintenance on 
the diesel power generator unit. The planning and maintenance schedule for diesel generators is mostly implemented 
in the industry by applying scheduling every 6 months (semesterly).  Most industries that are used as a reference in 
the maintenance schedule are based on time and run hour.  
 
3.2.2 Component Replacement  
Diesel Power Generator are generally used as backup power in industries that make them as a critical equipment. A 
production process is very dependent on the condition of the machine to be used. One of the obstacles in the machine 
is that the components are damaged, so that the machine cannot work properly. To optimize the performance of the 
engine, the replacement of components/consumable parts is required. Total 73% of respondents replace the 
component/consumable spare parts based on their life service. Most frequent replacements occur on the filter as much 
as 58.8% and the second is lube oil replacement by 26.8%. Detail information is shown on Figure 3. 

 
 

                    (a) Pareto Component Supply System                         (b) Pareto Component Part Replacement 
 

Figure 3. Component Replacement Maintenance Characteristic 
 

3.2.3 Condition Monitoring 
Condition monitoring (CM) is a tool commonly used for early detection of faults/failures thereby minimizing 
downtime and maximize productivity (Fausto Pedro García 2012). It is necessary for condition monitoring to be 
carried out in order to more quickly diagnose damage/abnormalities in equipment, so that it will increase reliability 
maintenance. Based on observations, almost all respondents carry out condition monitoring that assisted by a checklist 
to determine the condition of an equipment. Most of the aspects monitored on the Diesel Power generator are the 
output voltage with a result of 19.8%; oil lubricant level 18.3%; fuel level 17.6%; and 11.5% noise. Detail information 
is shown on Figure 4. 
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                         (a) Trend Condition Monitoring                                        (b) Pareto Condition Monitoring 
 

Figure 4. Condition Monitoring Maintenance Characteristic 
 
 

3.2.4 Maintenance Evaluation 
Maintenance evaluation is an assessment of the maintenance arrangements of a facility and further describes what is 
needed to make improvements to a maintenance best practice situation. MTTR, Reliability, availability are the most 
analyzed parameters for evaluating generator maintenance success in the industry. Total 29.2% of respondents decided 
to re-pair / recondition / overhaul after the maintenance evaluation was carried out. Detail information is shown in 
Figure 5. 
 

 
 

                            (a) Pareto Evaluation Parameters                                    (b) Pareto Evaluation Result 
 

Figure 5. Maintenance Evaluation 

4. Data Collection  
 
4.1 Differences Between Diesel Power Capacity 
Among 30 respondents, we divide them into two groups based on the diesel power generator’s capacity. The first 
group has a capacity of less than 1000 kVA (n=13), while the second group has a capacity of more than or equal to 
1000kVA (n=17). As shown in Figure 6, both groups conduct maintenance planning & scheduling, and maintenance 
evaluation 100%. This show that those two preventive maintenance aspects are common basic practice in the industry 
without any restriction in capacity. It may be caused that both activities are the most critical factor to maintenance 
success since both activities are the first and the last step in the maintenance strategy program.  
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Figure 6. Percentage Conducted Maintenance Aspect Comparison 
 
On the other hand, not all respondents conduct component replacement management and condition monitoring. It is 
observed that in a bigger capacity, conduct component replacement management is 13% more than the smaller group. 
This difference may be because the bigger capacity usually requires more expensive components and limited ready 
stock components in the market. So, conducting component replacement management may help to keep the availability 
of diesel power generators higher. This pattern could be seen in condition monitoring aspects. Only 88% in the bigger 
group conduct condition monitoring, while 92% in the smaller group conduct this aspect. Although the difference is 
just about 4% this shows that no proof that bigger capacity conducts more in monitoring their diesel power generator 
condition.  

Specifically, on maintenance planning and scheduling, we find that both groups could be classified into three 
categories based on maintenance activity period baseline: run hour, time, and both. Figure 7 summarizes the 
comparison among groups. Bigger group capacity conducts based on both baselines about two times than the smaller 
groups. Most small groups rely on time, while most of the bigger groups rely on both times and run an hour.  Moreover, 
we evaluate the detailed maintenance period in both groups. Figure 8 shows that only a bigger capacity group conducts 
weekly maintenance. It is significant that 38.5% of respondents in bigger groups conduct weekly maintenance, while 
smaller groups do not do this at all. Another maintenance period is observed conducted by both groups but with the 
difference in the percentage. In general, the bigger group conduct maintenance period mostly on yearly, semester, 
monthly and weekly basis. While smaller groups mostly on semester, yearly, and quarterly basis. 
 

 
 

Figure 7. Maintenance Period Baseline Comparison 
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Figure 8. Maintenance Period Baseline Comparison 
 

 
 

Figure 9. Maintenance Evaluation Decision Comparison 
 
Lastly, we evaluate the differences between groups on the maintenance evaluation aspect. Figure 9 shows that both 
groups most likely have a similar pattern. Recondition/overhaul and changes in maintenance schedule are the highest 
output decision that respondents may decide after maintenance evaluation, followed by replacement with a new unit, 
type/number of stocked components and consumables, and the last one is modification or upgrading. It is observed 
that there is a small percentage difference in both groups, especially in maintenance schedule and replacement with a 
new unit. 
  
5. Results and Discussion 
5.1 Result 
From a survey of 30 respondents, it was found that all respondents carried out preventive maintenance on their diesel 
power generators. In terms of maintenance planning & scheduling, 31% applied maintenance period based on time, 
13.8% applied maintenance period based on run hours and 55.2% applied maintenance period both of them. The 
majority of respondents do maintenance period on a semester basis. In terms of component replacement, 52.4% of 
respondents did complete stocking of the diesel power generator components. Then for consumable parts, 58.5% of 
respondents stated that every time preventive maintenance was carried out, they always made replacements related to 
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filters (air filters, lube oil filters, etc). While 26.6% of respondents stated that they always replace lube oil. Other 
respondents stated that they have replaced bearings, inverters, refrigerants, accumulators, coordination meetings, etc. 
In terms of condition monitoring, it is known that 95% of respondents carry out condition monitoring. The 3 biggest 
items monitored are output voltage, oil lubricant level, and fuel level. In terms of maintenance evaluation, the 3 largest 
items that become evaluation parameters are MTTR 16.9% respondents, reliability 15.7% respondents, and 
availability 15.7% respondents. Meanwhile, for the 3 largest items that must be considered in the evaluation results, 
29.2% of respondents stated that repairs could be done, 26.2% said they could wait for a maintenance schedule 
adjustment, 16.9% said they purchased a new unit. 
 
5.2 Discussion 
There is no significant difference between the size of the diesel power generator and the percentage conducted 
maintenance aspect. Time-based preventive maintenance goes by a variety of names, the main one being «calendar-
based» maintenance. Usage-based maintenance also called «runtime maintenance» is an approach that triggers 
maintenance after a certain amount of asset runtime. Usage-based preventive maintenance makes sure that equipment 
continues to operate as the manufacturer intended. 
 
Air filters, fuel filters, and oil filters, are essential components that play a big role in the operation of any Diesel 
Generator. Diesel generators should be operating at maximum generator efficiency. This means it is important that 
the right supporting parts are installed correctly and maintained properly within user generator. User need the right air 
filters, fuel filters, and oil filters for the right generator – ensuring that only genuine parts are used in user diesel 
generator. Air Filters are integral in maintaining the well-being of user diesel generator. Diesel generators require 
outside air for their combustion process. This means that if it is not replaced as per the maintenance log, user diesel 
generator can become less efficient, leading to an increase in the consumption of fuel. The three biggest items that 
become the evaluation parameters for maintenance are MTTR, availability, and reliability. This availability can be 
used to assess the success or effectiveness of the maintenance activities that have been carried out. Oil analysis is one 
of the most important techniques applied for condition monitoring and must be understood as a diagnostic maintenance 
tool. Used oil analysis is comparable to a medical analysis with a blood test. 
 
6. Conclusion  
There is no significant difference between the size of the diesel power generator and the percentage conducted 
maintenance aspect. In determining the majority of respondents stated that the maintenance period is based on time 
and run-hour. Respondents stated that every time preventive maintenance was carried out, they always made 
replacements related to filters. The three biggest items that become the evaluation parameters for maintenance are 
MTTR, availability, and reliability. The way to do condition monitoring of diesel power generator performance after 
the repair is to look at the output voltage, oil lubricant level, and fuel level. 
 
References 
Albukhitan, S. (2020). Developing digital transformation strategy for manufacturing. Procedia computer science, 170, 

664-671. 
Bisbey, J., Nourzad, S. H. H., Chu, C. Y., & Ouhadi, M. (2020). Enhancing the efficiency of infrastructure projects to 

improve access to finance. Journal of Infrastructure, Policy and Development, 4(1), 27-49. 
Botto, C., Cannavo, A., Cappuccio, D., Morat, G., Sarvestani, A. N., Ricci, P., & Saturnino, A. (2020). Augmented 

reality for the manufacturing industry: the case of an assembly assistant. In 2020 IEEE Conference on Virtual 
Reality and 3D User Interfaces Abstracts and Workshops (VRW) (pp. 299-304). IEEE. 

Dimitrov, D., & Saxer, M. (2012). Productivity improvement in tooling manufacture through high speed 5 axis 
machining. Procedia CIRP, 1, 277-282. 

Huang, J., Chang, Q., & Arinez, J. (2020). Deep reinforcement learning based preventive maintenance policy for serial 
production lines. Expert Systems with Applications, 160, 113701. 

Kundu, K., Cifone, F., Costa, F., Portioli-Staudacher, A., & Rossini, M. (2020). An evaluation of preventive 
maintenance framework in an Italian manufacturing company. Journal of Quality in Maintenance Engineering. 

Martins, L., Silva, F. J. G., Pimentel, C., Casais, R. B., & Campilho, R. D. S. G. (2020). Improving Preventive 
Maintenance Management in an Energy Solutions Company. Procedia Manufacturing, 51, 1551-1558. 

Michaelson, D., & Jiang, J. (2021). Review of integration of small modular reactors in renewable energy microgrids. 
Renewable and Sustainable Energy Reviews, 152, 111638. 

Proceedings of the International Conference on Industrial Engineering and Operations Management 
Istanbul, Turkey, March 7-10, 2022

IEOM Society International 603



Napitupulu, H. L., & Manik, C. R. (2020). An Evaluation of the Effectiveness and Reliability of the Machines Using 
the Overall Equipment Effectiveness (OEE) and Reliability Analysis Methods at the Tea Leaf Processing Plant 
PT. Perkebunan Nusantara IV Unit Bah Butong. In IOP Conference Series: Materials Science and Engineering 
(Vol. 1003, No. 1, p. 012052). IOP Publishing. 

Nardo, M., Converso, G., Castagna, F., & Murino, T. (2021). Development and implementation of an algorithm for 
preventive machine maintenance. Engineering Solid Mechanics, 9(4), 347-362. 

Nindhia, T. G. T., McDonald, M., & Styles, D. (2021). Greenhouse gas mitigation and rural electricity generation by 
a novel two-stroke biogas engine. Journal of Cleaner Production, 280, 124473. 

Phillips, T., McJunkin, T., Rieger, C., Gardner, J., & Mehrpouyan, H. (2020). An operational resilience metric for 
modern power distribution systems. In 2020 IEEE 20th International Conference on Software Quality, Reliability 
and Security Companion (QRS-C) (pp. 334-342). IEEE. 

R. Nurcahyo, F. M. Malik and Farizal, "Aircraft spare parts inventory management using multi-criteria classification 
with AHP approach," 2017 4th IEEE International Conference on Engineering Technologies and Applied 
Sciences (ICETAS), 2017, pp. 1-5, doi: 10.1109/ICETAS.2017.8277890. 

R. Nurcahyo, R. Dien Azka. 2019. Customer Expectations Analysis on Aircraft Maintenance Outsourcing Companies. 
Proceedings of the International Conference on Industrial Engineering and Operations Management. IEOM 
Society International.  

Sahal, R., Breslin, J. G., & Ali, M. I. (2020). Big data and stream processing platforms for Industry 4.0 requirements 
mapping for a predictive maintenance use case. Journal of Manufacturing Systems, 54, 138-151. 

Saptioratri Budiono, H. D., Nurcahyo, R., & Habiburrahman, M. (2021). Relationship between manufacturing 
complexity, strategy, and performance of manufacturing industries in Indonesia. Heliyon, 7(6), e07225. 
https://doi.org/10.1016/j.heliyon.2021.e07225 

Silva, J. P. V., Salas, C. J. L., Cordero, M. F. M., Forero, L. J. A., & Pereira, C. J. A. (2021). Development of a 
predictor software to determine the periodicity of patient monitors preventive maintenance in the intensive care 
unit of a health care institution. In 2021 2nd Sustainable Cities Latin America Conference (SCLA) (pp. 1-5). 
IEEE. 

Siregar, I., & Nasution, A. A. (2020). Application of Preventive Maintenance in Planning Maintenance of Tablet 
Printing Machines in Drug Companies. In IOP Conference Series: Materials Science and Engineering (Vol. 851, 
No. 1, p. 012003). IOP Publishing. 

Tignibidin, A. V., Panin, Y. N., & Rusanova, A. D. (2020). Lower operating costs by predicting unscheduled 
downtime with machine learning. In AIP Conference Proceedings (Vol. 2285, No. 1, p. 050006). AIP Publishing 
LLC. 

Tsarouhas, P. (2020). Reliability, availability and maintainability analysis of a bag production industry based on the 
six sigma DMAIC approach. International Journal of Lean Six Sigma. 

Wakiru, J. M., Pintelon, L., Muchiri, P., & Chemweno, P. (2021). Integrated maintenance policies for performance 
improvement of a multi-unit repairable, one product manufacturing system. Production Planning & Control, 
32(5), 347-367. 

Zheng, R., Zhou, Y., & Zhang, Y. (2020). Optimal preventive maintenance for wind turbines considering the effects 
of wind speed. Wind Energy, 23(11), 1987-2003. 

Zhang, Z., Tang, Q., Han, D., & Qian, X. (2020). An enhanced multi-objective JAYA algorithm for U-shaped 
assembly line balancing considering preventive maintenance scenarios. International Journal of Production 
Research, 1-20. 

 
Biographies 
Bagas Muhamad Kartiko is a Master Degree student in Industrial Engineering Department, Faculty of Engineering 
Universitas Indonesia and R&D Process Engineering Manager in PT. Nutrifood Indonesia. He earned B.Eng from the 
Department of Chemical Engineering Universitas Indonesia, majoring in bioprocess technology. By experiencing in 
designing and improving the process of some FMCG manufacturing facilities, his interest is focused on plant design, 
eco-efficiency and sustainable strategy, and agile and lean continuous improvement. 
 
Timotius Candra Kusuma is a Master Degree student in Industrial Engineering Department, Faculty of Engineering 
Universitas Indonesia.  He holds a Bachelor of Engineering in Chemical Engineering from Institut Teknologi Sepuluh 
Nopember Surabaya. Mr. Timotius Candra currently works in Chandra Asri Petrochemical as Risk Management 
Officer. He has published conference papers. His research and job area are strategy management, project management, 
and vendor evaluation. He is an ambitious person who has strong desires to upgrade his skills not only in engineering 
fields but also how to manage complex projects such as Butene-1 and MTBE Project Development. 

Proceedings of the International Conference on Industrial Engineering and Operations Management 
Istanbul, Turkey, March 7-10, 2022

IEOM Society International 604



 
Wirawan Pratama Suwardi is Master Degree student in Industrial Engineering Department, Faculty of Engineering 
Universitas Indonesia. He holds a Bachelor of Engineering from the Faculty of Engineering, Universitas Pancasila - 
Jakarta, majoring in Mechanical Engineering in the Energy Conversion specialist program. Previously, he completed 
his diplomacy program at Universitas Sebelas Maret, Surakarta with a major in Mechanical Engineering, specializing 
in Production Mechanical Engineering. He currently works in PT Astra Daihatsu Motor as Quality Engineering Senior 
Staff. His job area are strategy management hoshin control, problem solving analysis, supplier performance control, 
people development, budget planning and control.  With experience as an ISO 9001 auditor on the quality management 
committee, further development is focused on supplier development and improving the efficiency process of the Slim, 
Simple and Compact manufacturing process 
 
Yosi Carolina is a Master's Degree student in Industrial Engineering, Faculty of Engineering, University of Indonesia. 
She is a Diploma graduate at Akamigas – Cepu majoring in oil and gas processing engineering. Ms. Carolina currently 
works for an oil and gas company as a process engineer. She has published papers on designing fractionation units in 
LPG Plants. She has 2 years of experience working in an oil and gas company, in the future she will focus on business 
strategy, efficiency in the production process, lean continuous improvement. 
 
Rahmat Nurcahyo is a Professor in Management System, Industrial Engineering Department, Universitas Indonesia. 
He earned Bachelor in Universitas Indonesia, and Masters in University of New South Wales, Australia, then Doctoral 
degree in Universitas Indonesia. He has published journals and conference papers. His research interests include 
management systems, strategic management, maintenance management and business management. 
 
 

Proceedings of the International Conference on Industrial Engineering and Operations Management 
Istanbul, Turkey, March 7-10, 2022

IEOM Society International 605


	1. Introduction
	The machine is one of the production tools that have a very important role in productivity within an organization or company, where productivity is highly dependent on the machine (Dimitrov and Saxer, 2012). Diesel power generators have the task of pr...
	Through machine maintenance, it is hoped that the continuity of operations and productivity of the supply of power in a factory can be maintained. Maintenance is all activities to maintain or maintain machines, facilities, and production equipment and...
	One of the maintenance methods that is often applied in various manufacturing industries is preventive maintenance (Huang et al, 2020). Preventive maintenance is maintenance and maintenance activities on production machines to prevent unexpected damag...
	Several factors that affect the strategy and performance of maintenance are the type of industry, the size of the factory, the scope of maintenance, the reliability of a trained workforce (Saptioratri et al, 2021). By carrying out good preventive main...
	1.1 Objectives
	2. Literature Review
	2.1 Intoduction of Genset
	A generator set or “Genset” is an electrical power generating system consisting of an internal combustion engine and
	an alternator (Kai Loon Cheong 2010). It can be for stationary or mobile applications and with power ranging from several kW’s to MW’s. Genset (Generator Set) is a backup power generator that uses kinetic energy. The electricity that can be generated ...
	A genset or generator set is a substitute for a voltage source, in the event of a power outage from PLN (State Electricity Company). Generators are also a necessity for the community so that work activities will not be hampered by power outages, be it...
	Genset or generator set can use various engines as needed. Both gasoline engines, diesel engines, gas engines, and turbine engines. In essence, a machine is used to turn a generator made of a bunch of copper wires (V.L. Maleev 2020). The results of th...
	2.2 Genset Types
	2.3 Diesel Power Generator System
	Diesel Power Generator work system requires a support system in order to work properly without experiencing interference. In general, these support systems are divided into several parts, including:
	2.3.1 Fuel System
	The fuel system is the fuel circulation system in the engine. The fuel system sequence is shown in Figure 1.
	a) The fuel (diesel) in the tank flows through the feed pump.
	b) This feed pump functions when air enters the engine. By pumping, there is a flow of diesel fuel into the entire system. In a diesel engine there is no air void in the fuel pipe.
	c) After that it is flowed into the fuel filter, this fuel filter functions to filter fuel from impurities that enter the fuel.
	d) From the fuel filter flows to the injection pump, in the fuel injection with the pressure from the rotation, the resulting pressure is very high so that the injection pipe must be strong and sturdy without leakage.
	e) From this injection pipe into the nozzle to be atomized into small particles, some of the fuel pumped is used for atomization, the remaining fuel in the nozzle is returned to the fuel storage system.
	2.3.2 Cooling System
	2.3.3 Lubrication System
	2.3.4 Air System
	2.3.5 Electrical System
	2.4 Diesel Power Generator Capacity
	2.5 Preventive Maintenance
	3. Methods
	3.1 Survey Methodology
	3.2 Data Collection
	3.2.1 Maintenance Planning & Scheduling
	4. Data Collection
	Among 30 respondents, we divide them into two groups based on the diesel power generator’s capacity. The first group has a capacity of less than 1000 kVA (n=13), while the second group has a capacity of more than or equal to 1000kVA (n=17). As shown i...
	Figure 6. Percentage Conducted Maintenance Aspect Comparison
	On the other hand, not all respondents conduct component replacement management and condition monitoring. It is observed that in a bigger capacity, conduct component replacement management is 13% more than the smaller group. This difference may be bec...
	Specifically, on maintenance planning and scheduling, we find that both groups could be classified into three categories based on maintenance activity period baseline: run hour, time, and both. Figure 7 summarizes the comparison among groups. Bigger g...
	Figure 7. Maintenance Period Baseline Comparison
	Figure 8. Maintenance Period Baseline Comparison
	Figure 9. Maintenance Evaluation Decision Comparison
	Lastly, we evaluate the differences between groups on the maintenance evaluation aspect. Figure 9 shows that both groups most likely have a similar pattern. Recondition/overhaul and changes in maintenance schedule are the highest output decision that ...
	5. Results and Discussion
	5.1 Result
	5.2 Discussion
	6. Conclusion
	References



