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ABSTRACT

The full service concept is a flight that prioritizes full service to passengers in terms of comfort to safety, quality consumption
services, inflight entertainment, baggage capacity, and other services. GA airlines implement a full service service that prioritizes
its customers fully. PT. Aero Indonesia is required and demanded to always be optimally effective and efficient in performing
maintenance on GA airlines which have entrusted the maintenance of its aircraft fleet to PT. Aero Indonesia especially in inflight
entertainment maintenance. In the inflight entertainment maintenance process at the time of the plane before departure, there is
still a first departure delay caused by the inflight entertainment device that requires repair time, causing losses for the airline who
must provide compensation. In this study, the Define-Mesure-Analyze-Improve-Control (DMAIC) and Failure Mode and Effects
Analysis (FMEA) methods will be used to improve the before departure check process in the cabin maintenance services work unit
at PT. The results of this study are expected to be able to provide suggestions regarding delay reduction so that the repair time

will be more effective and efficient
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1. INTRODUCTION

The growth of the aviation industry in Indonesia is increasing every year which can lead to business competition in
order to get a bigger market share. Law No. 15 of 1992 concerning Aviation which was replaced by Law Number 1 of
2009 concerning Aviation is one of the milestones in the deregulation of the aviation business in Indonesia. These
laws and regulations spur the growth and increase in the number of airline service companies that are members of the

International Air Transport Association (IATA).

Currently, flight service providers in fulfilling customer satisfaction while on board the aircraft have 2 categories
of services provided, namely full service and low service. Low cost carrier (LCC) is a concept flight with low cost and
limited service. The full service concept is a flight that prioritizes full service to passengers both in terms of comfort to
safety, quality consumption services, inflight entertainment, baggage capacity, and other services that are not available
on airlines with low cost carrier (LCC) concepts. In other words, full service has many additional services which are

added values from the main service offered [1-14].
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Service quality is a very important priority for companies who want to see the difference in their services to their
competitors in a competitive and tight environment [15-18]. Therefore, quality control is carried out from the concept
of service to the process of activities in the service in accordance with predetermined standards. The consumer's desire
in essence is to get satisfaction with the services they buy. If consumers are faced with several choices with relatively
almost the same price, the product that has the same quality is chosen. Quality control that is carried out properly will
make the company get a good quality impact within the company. However, even though service activities have been
carried out properly, errors are still found in the service where the quality of service is not in accordance with the
standards that have been set.

Lean six sigma is a management concept that combines the methods of lean and six sigma. With lean six sigma
companies can get the speed that lean has and the quality that six sigma has [19-24]. In [25] states, improving
company performance can be done with lean six sigma organization development (LSSOD), namely how organization
development (OD) discusses the right culture and leadership style aimed at obtaining significant organizational
improvements and changes by applying lean methods and using statistics. in six sigma with the DMAIC stage aims to
improve and change the organization to be more successful. Meanwhile, Failure Mode and Effects Analysis (FMEA)
is a technique used to locate, identify, and eliminate potential failures, errors, and known problems of systems,
designs, processes, or services before they reach the consumer. The purpose of FMEA is to determine the level of risk
of each type of failure so that a decision can be made whether an action needs to be taken or not [26].

GA airlines implement a full service service that prioritizes its customers in full. This airline company implements
a service concept called GA Experience. GA equips the entire new fleet with state-of-the-art in-cab interiors featuring
individual touch-screen LCDs across executive and economy classes. In addition, passengers are also pampered with
audio and video on demand (AVOD), an entertainment system that offers a wide selection of movie or song menus,

according to each passenger's choice.

Figure 1. Inflight Entertainment EFX Series B737-800NG

Currently, GA has a subsidiary to handle the maintenance and maintenance of its aircraft to PT Aero Indonesia. PT
Aero Indonesia has been recognized as a world-class Maintenance Repair Overhaul (MRO) which has a certificate

from the FAA and EASA which is able to maintain and maintain the condition of the aircraft. Along with the
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development of technology and to fulfill the airline program, GA became one of the best airlines and achieved the Sky

Track program.

The cabin maintenance services service is one part of PT Aero Indonesia which is responsible for maintaining
aircraft, especially the cabin area. Handling inflight entertainment contributes to the first departure delay which causes
losses for consumers. GA airline has set an on-time performance target of 95% as the standard for punctuality
performance in its flight operations for 2020. On time performance is also important in the world of aviation. The
timing of the flight schedule must be in accordance with the realization of the departure time. Timeliness of flights
will give passengers confidence and increase the competitiveness of airlines. The higher the level of timeliness or On
Time Performance (OTP), the higher the level of professionalism and responsibility of the airline company [27-29].
The management of the cabin maintenance service wants zero delay for every before departure check that is carried
out. Cabin handling delay data before the monthly departure check for the first departure GA aircraft at Soekarno-

Hatta airport January 2021 - December 2021.

Table 1. Inflight Entertainment EFX Series B737-800NG delay data for the period January 2021 — December 2021

No Month Total Flights Total Delay

1 January 1050 2

2 February 1055 2

3 March 1010 1

4 April 1060 2

5 May 1054 3

6 June 1055 3

7 July 1051 5

8 August 1045 3

9 September 1048 4

10 October 1055 3
11 November 1055 2
12 December 1050 2
Total 12588 32
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Table 2. Types of Causes of Delay and Total Causes of Delay for the period January 2021 — December 2021

No | Types of Causes of Delay | Total
1 Crew Panel Failure 7

2 System Controller Failure 20
3 File Server Failure 2

4 VSEB Failure 3

In table 1 is the total flight data and total delay in the period January 2021 to December 2021. In table 2 are the
types of causes of delay in inflight entertainment at the time of departure check, namely Crew Panel Failure, System
Controller Failure, File Server Failure, and VSEB Failure in the period March 2019 to February 2020. From the
results of the study [30-32] with the title of the proposed application of the DMAIC methodology and service
blueprint for improving service quality to PT MUTU customer satisfaction, it was found that the application of the
Lean Six Sigma method resulted in the results obtained from the application of the DMAIC methodology in This
research is to increase the level of sigma from before repairs and after repairs. The sigma level value for the analysis
completion time before improvement is 3.94 and after improvement is 4.013. In addition, the results obtained from the
company's business side are an increase in company income after the implementation of the DMAIC methodology, by
eliminating losses of Rp. 1.000.000,- per month per 1 sample. And the results of the study [33-34] with the title The
application of FMEA to reduce defective rate from broken filament defects in the Direct Spin Drawing process, it was
found that the application of the FMEA method of defective filament defects decreased from 3.35% to 1.76% .

Therefore we need a way to minimize the delay in inflight entertainment EFX series. In this study, the Define-
Measure-Analyze-Improve-Control (DMAIC) and Failure Mode and Effects Analysis (FMEA) methods will be used

to improve the before departure check process in the cabin maintenance services work unit at PT. Aero Indonesia.

2. RESEARCH METHOD

Data processing and analysis methods are important stages after collecting data, here are ways to process data by

analyzing so that it can produce information:
2.1. Field Observation

Knowing the company by looking at how the delays occurred from the beginning of the aircraft maintenance

process until the plane was declared delayed.
2.2. Data Retrieval

The data taken include:
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* Data delay during handling inflight entertainment before departure check at the Cabin Maintenance Service unit
at PT. Aero Indonesia March 2019 to February 2020.

* Supporting data such as historical inflight entertainment maintenance from the cabin maintenance log book..
2.3. DMAIC Method (Define, Measure, Analyze, Improve, Control)
a. Define

In the define stage, problem identification is carried out, starting with the definition of each type of delay that
occurs in inflight entertainment, then continuing with the determination of CTQ (Critical to Quality) with the aim of

knowing the factors that affect the handling of inflight entertainment treatment.
b. Measure

At this stage, the DPMO (Defect per Million Opportunities) value and the sigma value will be determined, and a
Pareto diagram will be made to determine the type of cause of the dominating inflight entertainment delay.
Furthermore, the DPMO value is converted to the Six Sigma conversion table to determine the sigma level.

c. Analyze

In the analyze stage, the tools used are fishbone diagrams with 4M+1E to find out the causes of delays in the
inflight entertainment treatment process. After knowing the cause of the delay in inflight entertainment before
departure check based on the fishbone diagram analysis, then proceed to distributing the FMEA (Failure Mode And

Effect Analysis) questionnaire to evaluate the priority risks that cause delays in inflight entertainment.
d. Improvement

After the analysis has been carried out, the next stage is improvement using the tools used in the Improve stage,
namely FMEA (Failure Mode And Effect Analysis) which functions to find out the problems that function to find out
accurately what actions must be taken to overcome existing problems. The purpose of FMEA is to determine the level
of risk of each type of failure so that a decision can be made whether an action needs to be taken or not (Hasbullah et
al., 2017).

e. Control

The control phase is the phase of controlling process performance and ensuring that delay does not reappear during

handling before departure check. This stage is only a proposal to be implemented by the company
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3. RESULT

Results of Analysis With DMAIC and FMEA Methods

The following is a proposed explanation for the delay in the in-flight entertainment process before the departure

check at PT. Aero Indonesia using DMAIC (Define, Measure, analyze, Improve, Control) and FMEA (Failure Mode

And Effect Analysis):

3.1 Definition (Identification) Stage

At the Define stage there are two tools used, namely CTQ (Critical To Quality). Analysis using CTQ (Critical To

Quality) is a characteristic of a product or service that meets consumer needs. The CTQ (Critical To Quality) criteria

were obtained based on the results of collecting information from observations based on the cabin maintenance log

book and interviews with field engineers related to the causes of delays in the inflight entertainment process before

departure check which is the person in charge when there are consumers seeing the in-flight maintenance process

before the plane. they are sure to use in-flight entertainment devices on GA and PT airlines. Aero Indonesia as the

maintenance party, so that field technicians can find out what consumers want. So that the CTQ criteria are obtained

which include:

Table 3. Critical To Quality (CTQ) Inflight Entertainment Failure Check Before Departure

No CTQ

Information

1 Crew Panel Failure

The Crew Panel device is blank and inoperable

System Controller

Failure

Major system malfunctions on inflight entertainment devices

3 File Server Failure

Unable to access media content on each smart monitor

4 VSEB Failure

System failure on some smart monitors cannot listen to

sound and display images.

3.2 Stage Measure (Measurement)

At the measurement stage in this study, the CTQ (Critical To Quality) criteria have been obtained then will be

explained with a Pareto diagram to measure based on the highest level of damage and focus on repairing the most

dominant problems. Then proceed with calculating DPMO (Defect Per Million Opportunities), calculating probability

(Yield). The following is the result of calculating with Pareto and determining the sigma value:
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3.2.1 Pareto chart

DELAY INFLIGHT ENTERTAINMENT BEFORE
DEPARTURE CHECK B737-800 Series
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15 60%
50%
10 40%
30%
5 . 20%
10%
0 [ — 0%
System Crew Panel VSEB Failure File Server
Controller Failure Failure
Failure

Figure 3. Pareto Chart

Based on the calculation results, it can be seen that the type of delay inflight entertainment before departure check
has a percentage of 63% System Controller Failure, 22% Crew Panel Failure, 9% VSEB Failure and 6% File Server
Failure. As we know, the philosophy of the Pareto chart is that 80% of problems can be solved by solving 20% of the
biggest problems. So that by solving the Sytem Controller Failure problem, 80% of the problems or factors that can

cause delays in inflight entertainment before departure check can be resolved.
3.2.2 Sigma Value

Based on the calculations in chapter IV in table 4.5, it can be seen that the average DPMO result or the possibility
of the number of defects per one million opportunities in the inflight entertainment process before departure check is
635.526 of the number of flights with a yield value or probability without problems of 99.75%. With an average level
of sigma inflight entertainment before departure check at PT. Aero Indonesia based on data before departure and delay
inflight entertainment for the period March 2019 - February 2020 is 4.72. Based on the results obtained from the
calculation of the sigma level, it can be concluded that the process of inflight entertainment before departure check
needs to be continuously improved regarding inflight entertainment maintenance services because it has not reached

the target of improving the quality of Six Sigma, namely reaching a Sigma Level of 6 Sigma (60).
3.3 Analyze Stage (Analyze)

After the most dominant causes of delay in inflight entertainment before departure check can be identified based on
the cumulative percentage level on the Pareto diagram, then the tools used are Fishbone Diagrams to be able to find
the causes of delays in inflight entertainment before departure check. Based on the data processing on the fishbone
diagram, it can be seen the factors based on 4M+1E (Man, Method, Machine, Material and Environment) which are

the cause of the delay in inflight entertainment before departure check at PT. Aero Indonesia, including the following:
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1) Human Factor (Man)

In the human factor, there are factors that cause delays in inflight entertainment after departure check, namely
during aircraft checks, there are often delays in arriving to the plane due to unprepared technicians. Technicians who
arrive late to the plane result in reduced time to activate the inflight entertainment device so that when the cabin crew
arrives, the inflight entertainment device is not ready for use and is at risk of system malfunction during booting which
results in system controller faillure, due to the process of checking other devices such as interphone before the

boarding time carried out by the cabin crew.
2) Method Factor (Method)

In the method factor, it was found that the distribution of handling time and man power scheduled for inflight
entertainment before departure check was less efficient. The schedule is made by the scheduler which is then approved
by the supervisor, but the schedule that has been shared with the technician can change the time and location of the
aircraft parked according to the GA airline operation decision. This causes the technician to go wrong to the plane that
will be handled and risks causing delays in in-flight entertainment before departure check.

3) Factor Machine (Machine)

On the machine factor, it was found that the software on the system controller was corrupt. which causes system
controller failure. The malfunction of the system controller on the inflight entertainment device makes the boarding

music and video announcement features unable to be displayed and all inflight entertainment devices cannot be used.
4) Material Factor (Material)

On the material factor, it was found that the new system controller component experienced a system malfunction

when uploading media as a backup component. Due to the large media size, it is stuck when uploading media.
5) Environmental Factors (Environment)

On environmental factors, it was found that the fan in the system controller component had a malfunction caused
by dust in the electronic compartment area so that it could be seen in the system status which resulted in slow damage

due to dust in the system controller component so that it was easy to overheat.
Stage Control (Control)

At this stage, namely controlling the control of the proposed improvements or improvements that have been given

previously in the improve stage through elaboration using 5W + 1H analysis, namely:

1. Making Standard Operating Procedures (SOP) in the implementation of inflight entertainment before departure
check. Standard Operating Procedures (SOPs) are made with the aim of implementing inflight entertainment before
departure checks on time and the malfunction of the inflight entertainment device system can be resolved because it

has a preparation time that is in accordance with repairs.
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2. Implement preventive maintenance by implementing preventive maintenance on inflight entertainment devices
in the form of clean up software level 1 according to the software engineer's recommendation and cleaning the

electronic compartment from dust.

3. Perform media updates on the new system controller for inventory. System controller components that have been

filled with new media content can be used immediately when the system controller fails, thereby reducing repair time.

4. CONCLUSION

Based on the results of research that has been carried out on the process of inflight entertainment before departure
check in the Cabin Maintenance Services unit which is processed and analyzed using DMAIC and FMEA methods.

The conclusions obtained from this research are as follows:

1. Based on the results of calculations that have been carried out using Pareto diagrams, it can be seen the types of
causes of delay that affect the quality of service at the before departure check unit Cabin Maintenance Services at PT.
Aero Indonesia is a System Controller Failure with the largest percentage of 63%, Crew Panel Failure 22%, VSEB

Failure 9% and File Server Failure 6%.

2. Based on the analysis conducted using fishbone diagram tools or fishbone diagram, it can be seen the root causes
of the delay in the inflight entertainment process before departure check, including: (1) Lack of preparation, (2) Lack
of monitoring of the live schedule of operations (3) Software Corrupt, (4) Media content file size is too large, (5)
Electronic compartment is dusty.

3. After analyzing using the DMAIC and FMEA methods, the proposed improvements can be given to the Cabin
Maintenance Services unit of PT. Aero Indonesia to overcome the system controller faillure problem that occurs is by
making Standard Operating Procedures (SOP) in the implementation of inflight entertainment before departure check
and implementing preventive maintenance on inflight entertainment devices to reduce software corruption so that

inflight entertainment delays before departure check due to system controller failure.
REFERENCES

1. Lufti, I. L., Haekal, J., Kholil, M.,Mu’min, R,.(2022). The Integration Of Business Process Reengineering And Snell X's
Enterprise Resource Planning For Efficiency And Effectiveness: A Case Study Of Cosmetics And Household Sub Sector
Companies. Res Militaris,1767-1772.

2. Omar, S. S., Mu'min, R. & Arokiasamy, L., (2022). Assessing the Disparities Between Strategic Human Resource
Management and Conventional Human Resource Management: A Theory Based Review. Adana, Journal of Positive
School Psychology.

3. Kholil, M., Koeswara, Sonny.,HuseinTorik., Haekal, J.,Reduce Waste Using VALSAT And FMEA Approach In
Welding Under Body. In AIP Conference Proceedings. AIP Publishing LLC.

4. Kholil, M., Firdaus, A., Haekal, J,.Lean Manufacturing Integration In Production Processes. In AIP Conference
Proceedings. AIP Publishing LLC.

5. Haekal, J., Masood, |,.Lean Manufacturing Approach in Pipe Center Cross Production Process. In AIP Conference
Proceedings. AIP Publishing LLC.

www.ijsar.net Page20

DOI:10.54756/1JSAR.2023.V3.2.2




International Journal of Scientific and Academic Research (IJSAR), VVol.3, Issue 2, February-2023

6. Haekal, J., Masood, I,.Improvement Of Assembly Process In The Production Line With Toyota Production System
Approach Using Promodel: A Case Study On The Automotive Sub-Sector Manufacturing Company. In AIP Conference
Proceedings. AIP Publishing LLC.

7. Haekal, J., Masood, I,.Simulation Of ERP Project Scheduling Using CPM And PERT Method With Promodel : A Case
studies In Food And Beverage Companies In Jakarta Selatan, Indonesia. In AIP Conference Proceedings. AIP Publishing
LLC.

8. Indrarespati, R., Haekal, J., &Kholil, M. ANALISA RISIKO OPERASIONAL PERSEDIAAN PADA GUDANG
BAHAN BAKU UKM MAKANAN RINGAN METODE FMEA. PenelitiandanAplikasiSistemdanTekniklindustri
(JurnalPasti), http://dx.doi.org/10.22441/pasti.2021.v15i2.010

9. Lufti, I. L., Haekal, J.,, Mu'min, R, DETERMINATION OF DIGITAL MARKETING STRATEGY WITH
APPLICATION OF QUANTITATIVE STRATEGIC PLANNING MATRIX (QSPM) IN ENTERPRISE RESOURCE
PLANNING (ERP) SYSTEM COMPANY’S SNELL X. PenelitiandanAplikasiSistemdanTeknikIndustri (JurnalPasti),
http://dx.doi.org/10.22441/pasti.2022.v16i1.003

10. AtepAfiaHidayat, Muhammad Kholil, JakfatHaekal, Wahyu Erka Sandra, &DedeRukmayadi. (2021). Lean
Manufacturing Design to Reduce Waste in Customer Complaint Services Using Lean Principles in Coil Industry
Companies, of Indonesia. International Journal of Engineering Research and Advanced Technology (ijerat) (E-ISSN
2454-6135) DOI: 10.31695/IJERAT, 7(9), 13-22. https://doi.org/10.31695/IJERAT.2021.3728

11. Kholil, M., Haekal, J., Suparno, A., Rizky, M., Widodo, T (2021). Integration of Lean Six sigma in Reducing Waste in
the Cutting Disk Process with the DMAIC, VSM, and VALSAT Method Approach in Manufacturing
Companies. International Journal of Engineering Research and Advanced Technology (ijerat) (E-ISSN 2454-6135) DOI:
10.31695/1JERAT, 7(9), 26-42. https://doi.org/10.31695/1JERAT.2021.3730

12. Kholil, M., Haekal, J., Suparno, A., Savira, D., Widodo, T. (2021). Lean Six sigma Integration to Reduce Waste in Tablet
coating Production with DMAIC and VSM Approach in Production Lines of Manufacturing Companies. International
Journal of Scientific Advances ISSN: 2708-7972. 2 (5), 719-726

13. Haekal, J. (2022). Quality Control with Failure Mode and Effect Analysis (FMEA) And Fault Tree Analysis (FTA)
Methods: Case Study Japanese Multinational Automotive Corporation. International Journal of Scientific Advances
(IJSCIA), 3(2),227-234

14. Haekal, J. (2022). Integration of Lean Manufacturing and Promodel Simulation on Repair Production Process Flow of
Polysilane Bottle Printing Using VSM, WAM, VALSAT, And RCA Methods: Case Study Packaging Manufacturing
Company. International Journal of Scientific Advances (1JSCIA). 3(2), 235-243,

15. Almahdy, I., Kholil, M., Haekal, J., Widodo, T. (2021). Control Analysis of Medicine Inventories Using ABC, VEN, and
EOQ Approach in Pharmaceutical Companies. International Journal of Scientific Advances ISSN: 2708-7972. 2 (5), 708-
712

16. Haekal, J. (2021). Improving Work Efficiency and Productivity with Line Balancing and TPS Approach and Promodel
Simulation on Brush Sub Assy Line in Automotive Companies. International Journal of Scientific Advances ISSN: 2708-
7972.2 (3), 387 - 397

17. Haekal, J. (2022). Quantitative Strategic Planning Matrix (QSPM) in Determining Alternative Strategies for the Covid-
19 Epidemic in the Food and Beverage Manufacturing Companies in Indonesia. International Journal of Scientific and
Academic Research (IJSAR), elSSN: 2583-0279, 2(4), 1-10.

18. Haekal, J. (2022). The Integration of Lean Manufacturing and Promodel Simulation in the Shampoo Production Process
with the VALSAT and VSM Method Approach.International Journal of Multidisciplinary Research and Publications,
ISSN: 2581-6187, 4(11), 35-51

www.ijsar.net Page21

DOI:10.54756/1JSAR.2023.V3.2.2




International Journal of Scientific and Academic Research (IJSAR), VVol.3, Issue 2, February-2023

19. Haekal, J., Hanum, B., &AdiPrasetio, D. E.(2020). Analysis of Operator Body Posture Packaging Using Rapid Entire
Body Assessment (REBA) Method: A Case Study of Pharmaceutical Company in Bogor, Indonesia. International
Journal of Engineering Research and Advanced Technology - IJERAT (ISSN: 2454-6135), 6(7), 27-36.

20. Hanum, B., Haekal, J., &AdiPrasetio, D. E. .(2020). The Analysis of Implementation of Enterprise Resource Planning in
the Warehouse Division of Trading and Service Companies, Indonesia . International Journal of Engineering Research
and Advanced Technology - IJERAT (ISSN: 2454-6135), 6(7), 37-50.

21. Kholil, M., Haekal, J., EkoAdiPrasetio, D. ., &SulaimanHasan. (2020). The Lean Manufacturing Design For Improving
Production Scheduling Using Product Wheel Method in Chemical Manufacturing Company, Indonesia. International
Journal of Engineering Research and Advanced Technology - IJERAT (ISSN: 2454-6135), 6(8), 12-18.

22. Haekal, J., &Setio, H. (2017). Selection of Raw Material Suppliers Using Analytical Hierarchy Process in Food and
Beverage Company, South Jakarta. ComTech: Computer, Mathematics and Engineering Applications, 8(2), 63-68.

23. HAEKAL, J. (2018). PERANCANGAN DAN EVALUASI IMPLEMENTASI SISTEM MANAJEMEN MUTU ISO 9001:
2015 MELALUI KEPUASAN PELANGGAN DI UNIVERSITAS ISLAM AS-SYAFI'TYAH (Doctoral dissertation,
UniversitasMercuBuana Jakarta).

24. Kholil, M., Haekal, J. H, Sulaiman. (2020). Lean Manufacturing Design to Reduce Waste in Gear Production Process
Using VSM and Kaizen Method Approaches (Case Study: Gear Primary Driven K56 Product). Journal of Scientific and
Engineering Research. 7(8), 1-9

25. Haekal, J., & Adi, D. (2020). Planning Of Production Facilities Layouts In Home Industry With The Systematic Layout
Planning Method. International Journal of Innovative Science, Engineering & Technology, 7(10), 147-153.

26. Purba, H. H., Saroso, D. S., & Haekal, J. (2019, November). 5S Application Training (Seiri, Seiton, Seiso, Seiketsu, and
Shitsuke) To Improve The Quality Of Work Environment In The Service Industry. In ICCD (Vol. 2, No. 1, pp. 352-354).

27. Hidayat, A. A., Kholil, M., Haekal, J., Ayuni, N. A., & Widodo, T.(2021). Lean Manufacturing Integration in Reducing
the Number of Defects in the Finish Grinding Disk Brake with DMAIC and FMEA Methods in the Automotive Sub
Industry Company. International Journal of Scientific Advances ISSN: 2708-7972. 2 (5), 713-718

28. Haekal, J., & Setiawan, 1. (2020). Comparative Analysis of Raw Materials Control Using JIT and EOQ method For Cost
Efficiency of Raw Material Supply in Automotive Components Company Bekasi, Indonesia. International Journal of
Engineering Research and Advanced Technology (ijerat), 6(10), 76-82.

29. Haekal, J., Hanum, B., &AdiPrasetio, D. E.(2020). Application of Quantitative Strategic Planning Matrix (QSPM) For
Determination of Alternative Strategies in Food and Beverage SMES in Bogor Indonesia. Journal of Scientific and
Engineering Research. 7(7), 137-145

30. Hanum, B., Haekal, J., &AdiPrasetio, D. E.(2020). SPHC Material Inventory Control Analysis in Project VLO1
Centralized by the EOQ Method in Automotive Company Indonesia. Journal of Scientific and Engineering Research.
7(7), 130-136

31. Haekal, J. (2021). Application of Lean Six Sigma Approach to Reduce Worker Fatigue in Racking Areas Using DMAIC,
VSM, FMEA and ProModel Simulation Methods in Sub Logistic Companies: A Case Study of Indonesia. International
Journal of Engineering Research and Advanced Technology (ijerat) (E-ISSN 2454-6135) DOI: 10.31695/IJERAT, 7(6),
1-11. https://doi.org/10.31695/IJERAT.2021.3716

32. IndraAlmahdy, Muhammad Kholil, JakfatHaekal, ArieFirmansyah, &DedeRukmayadi. (2021). Implementation of Lean

Manufacturing to Reduce Waste in the Maintenance Section in National Automotive Sub Companies of Indonesia

. International Journal of Engineering Research and Advanced Technology (ijerat) (E-ISSN 2454-6135) DOI:
10.31695/1JERAT, 7(9), 5-12. https://doi.org/10.31695/IJERAT.2021.3729

www.ijsar.net Page22

DOI:10.54756/1JSAR.2023.V3.2.2



https://doi.org/10.31695/IJERAT.2021.3716
https://doi.org/10.31695/IJERAT.2021.3729

International Journal of Scientific and Academic Research (IJSAR), VVol.3, Issue 2, February-2023

33. Hidayat, A. A., &Kholil, M. (2018, November). The Implementation of FTA (Fault Tree Analysis) and FMEA (Failure
Mode And Effect Analysis) Methods to Improve the Quality of Jumbo Roll Products. In IOP Conference Series:
Materials Science and Engineering (Vol. 453, No. 1, p. 012019). IOP Publishing.

34. Koeswara, S., Kholil, M., &Pratama, Z. (2018, November). Evaluation on Application of Queuing Theory On Payment
System in the Supermarket “Saga” Padang Pariaman West Sumatra. In IOP Conference Series: Materials Science and
Engineering (Vol. 453, No. 1, p. 012045). IOP Publishing.

“C. Author: muhammad kholil@mercubuana.ac.id

www.ijsar.net Page23

DOI:10.54756/1JSAR.2023.V3.2.2



mailto:muhammad_kholil@mercubuana.ac.id

