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Article Info ABSTRACT

Article history: Service facility inspections at KCIC Tegalluar Station are still conducted manually using
Received paper-based checklist forms, resulting in unintegrated inspection data and inefficient
Jul 12 2026 reporting and monitoring of facility conditions. This study aims to examine the existing
Revised’ inspection process, identify the constraints of the manual system, and design and

th implement a web-based Facility Management Information System (SIMFAS) as a
Aug 15%, 2026 digitalization solution for service facility inspection. The research employed a
Accepted descriptive quantitative and qualitative approach, with user-needs analysis using a
Aug 20", 2026 Likert scale and system evaluation using the PIECES (Performance, Information,
Economics, Control, Efficiency, Service) method. Primary data were obtained through
observation, interviews, and questionnaires involving 16 respondents, while system
testing was conducted by 3 respondents across 13 test scenarios. The results showed
that all user-needs indicators obtained an average score of 4.56, categorized as Strongly
Agree, and Black Box Testing showed all system functions operated with a 100%
success rate. The implementation of SIMFAS improved inspection recording efficiency
by 66.67%, accelerated damage reporting by 94.44%, and reduced historical data
retrieval time by 80%. SIMFAS is therefore an effective and efficient solution for
supporting the management of railway service facility inspection.
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INTRODUCTION

Railway transport is a strategic public transportation mode supporting community mobility and a
country's economic development, offering advantages such as large transport capacity, punctuality,
energy efficiency, and a contribution to reducing congestion and carbon emissions (Lestiyono, 2025).
The presence of high-speed rail services through Kereta Cepat Indonesia China (KCIC) is part of the
modernization of the national railway system that prioritizes speed, efficiency, and digitally based
service, thereby requiring stations to maintain service facilities that meet high standards of safety,
comfort, and convenience for users. Railways are a rail-based mass transportation system organized to
support community mobility, equitable development, and improved public transport services (Law of
the Republic of Indonesia Number 23 of 2007 concerning Railways), while station service facilities
serve as the main point of interaction between the operator and users, so that well-maintained, clean,
safe, and fully functioning facilities are a key indicator of railway service quality (Jatiwaluyo, 2022).

High-speed railway stations must be equipped with adequate facilities to ensure smooth operations
and service to users, as regulated under Minister of Transportation Regulation Number PM 7 of 2022
concerning the Operation of High-Speed Railways. One effort to maintain the condition of these
facilities is inspection, namely a systematic examination of the condition of an object to ensure
compliance with standards, function, and safety level, which also serves as the basis for decision-
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making on repair or maintenance actions (Sunaryo & Agustina, 2020). Observations at KCIC Tegalluar
Station, Bandung, showed that the recording of service facility inspections is still carried out using
paper-based checklist forms with separate documentation, so that data is not centrally integrated,
making it difficult to trace damage history and monitor further maintenance, which ultimately has the
potential to slow down the evaluation and handling of facility damage.

A website-based system allows officers to record inspection results in real time, complete with
automatic photo documentation and timestamps, so that data can be stored centrally, facilitating the
monitoring of facility conditions, damage evaluation, and the determination of maintenance priorities
(Prastyo & lrawan, 2024). Digitalization plays an important role in supporting the operation and
supervision of station service facilities because it simplifies the monitoring of facility conditions, the
search for damage history, the preparation of inspection reports, and the determination of maintenance
priorities in a more systematic manner (Triani & Schouten, 2023), while also supporting the
transparency and accountability of facility management because every inspection activity is
systematically recorded and traceable.

Research on service facilities and inspection digitalization has been widely conducted.
Yuwantiningrum and Nurdiawanty (2025) found that service and facilities have a positive and
significant effect on train ticket purchasing decisions. Sari Cahyaningrum et al. (2025) analyzed the
completeness of Type B terminal facilities and found that the facilities did not yet fully meet the
standards, so further development is required. Prastyo and Irawan (2024) designed an integrated
inspection and checklist application using the Rapid Application Development (RAD) method, which
was proven to improve inspection efficiency and accuracy, while Setiadhi et al. (2024) studied the
digitalization of website-based equipment checking at an airport and found improved efficiency and a
reduced error rate in recording. These studies strengthen the foundation of this research, while the
novelty of this research lies in the application of website-based digitalization of service facility
inspection accompanied by automatic photo documentation and timestamps, as well as system
evaluation using the PIECES (Performance, Information, Economics, Control, Efficiency, Service)
method, applied to KCIC Tegalluar Station, Bandung Regency, which has not previously been studied.

Based on these conditions, this study aims to examine the existing condition of the service facility
inspection process at KCIC Tegalluar Station, identify the constraints faced when the inspection process
still uses manual checklist forms with data that is not centrally integrated, and design and implement a
website-based Facility Management Information System (SIMFAS) so that it can support the
effectiveness of maintenance prioritization and the efficiency of service facility management.
Theoretically, this research is expected to enrich the body of knowledge in railway transportation
management, particularly in the management and digitalization of station service facility inspection,
while practically, the results of this research are expected to serve as a consideration for PT Kereta
Cepat Indonesia China (KCIC), particularly the Passenger Services Facility (PSF) unit, in implementing
a website-based service facility inspection system to support the effectiveness of facility monitoring
and maintenance at the station.

RESEARCH METHODS

This study used a descriptive quantitative and qualitative approach. The descriptive quantitative
approach was used to measure the level of user needs for SIMFAS features and the effectiveness of
system implementation, while the qualitative approach was used to describe the existing conditions and
problems of the manual inspection system. The research was conducted at PT Kereta Cepat Indonesia
China (KCIC), specifically at Tegalluar Station, Bandung Regency, West Java Province, during the
Field Work Practice and internship period from November 24, 2025, to March 1, 2026, while data
processing and report preparation were carried out until June 2026.

The user-needs analysis was carried out by distributing questionnaires to 16 respondents consisting
of 1 Passenger Services Facility (PSF) person in charge, 1 Mechanical, Electrical, and Plumbing (MEP)
leader, and 14 MEP technicians, who were selected because they are directly involved in inspection,
damage reporting, and service facility maintenance activities, while system testing was conducted by 3
respondents consisting of 1 admin, 1 leader/PIC, and 1 technician, with a total of 13 test scenarios, each
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tested 3 times to ensure the consistency of system functions. Secondary data were obtained from the
daily inspection checklist schedule, the inspection operational flow, the daily inspection standard
operating procedure (SOP), journals, and documents from the Passenger Services Facility Bureau, while
primary data were obtained through field observation, interviews, questionnaires related to system
requirements identification, and direct website trials.

The user-needs analysis was carried out using descriptive quantitative analysis with a five-point
Likert scale to determine the level of user needs for the features to be implemented in SIMFAS (Sumilih
et al., 2025). The mean value was calculated using the formula X = (£x) / n, where X is the mean value,
2x is the total score of all respondents, and n is the number of respondents. The mean value was then
interpreted using class intervals on the five-point Likert scale with an interval range of 0.80 (Alkharusi,
2022), namely the categories Strongly Disagree for the range 1.00-1.80, Disagree for 1.81-2.60,
Neutral for 2.61-3.40, Agree for 3.41-4.20, and Strongly Agree for 4.21-5.00.

The effectiveness of the website was tested using a comparative descriptive method, namely
comparing the indicators of inspection recording time, the speed of damage-finding reports, the
availability of inspection historical data, the level of documentation accuracy, and the ease of
monitoring by the PIC between the manual system and SIMFAS. The efficiency value was calculated
using the formula Efficiency = ((Tm — Ts) / Tm) x 100%, where Tm is the processing time in the manual
system and Ts is the processing time in SIMFAS. In addition, system evaluation was carried out using
the PIECES (Performance, Information, Economics, Control, Efficiency, Service) method, while the
website design used the Rapid Application Development (RAD) approach, which includes a use case
diagram, activity diagram, and entity relationship diagram (ERD).

RESULTS AND DISCUSSION

The service facility inspection process at KCIC Tegalluar Station is still carried out manually using
paper-based checklist forms. Officers directly inspect facilities such as toilets, waiting rooms, lifts,
escalators, HVAC systems, information boards, fire extinguishers (APAR), and other accessibility
facilities, after which the inspection results are recorded on the checklist form while documentation is
carried out separately using a mobile phone. Based on the Minimum Service Standard (SPM)
monitoring results during the 2025 Christmas and 2026 New Year travel period, most service facilities
already met the standards set out in PM Number 7 of 2022; however, the documentation of inspection
results has not been stored in an integrated database system, and the reporting of facility disruptions
and the monitoring of damage history are still carried out manually, so that they cannot yet be performed
in real time. These conditions give rise to several problems, as presented in Table 1, namely double data
input between the manual checklist and separate documentation, which risks data inconsistency; the
search for historical data, which takes around 20—30 minutes; delays in reporting inspection results of
around 30-60 minutes; documentation that has not been integrated, making facility condition
monitoring less effective; maintenance follow-up monitoring that is not yet real time; and the risk of
losing or damaging inspection data.

Table 1 Problems in the Manual Service Facility Inspection System

No Problem Operational Impact
1 Double data input between manual checklist and Administrative process is less efficient and
separate documentation risks data inconsistency

2 Historical data search takes a long time Damage _hlstory search takes approximately

20-30 minutes
. L . Reporting process is delayed by approximately

3 Delay in reporting inspection results 30-60 minutes

4 Inspection documentation is not yet integrated FaC|I|Fy condition monitoring becomes less
effective

5 Maintenance follow-up monitoring is not yet real Potential delay in facility repair process

time
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No Problem Operational Impact

6  Risk of losing or damaging inspection data Inspection data may be lost or difficult to trace
Source: processed from research data, 2026

The results of the user-needs questionnaire on SIMFAS design, distributed to 16 respondents, are
presented in Table 2. All indicators obtained a mean score between 4.25 and 4.75, with an overall mean
of 4.56, which falls into the Strongly Agree category. The highest score was obtained for the need for
centralized data storage, while the lowest score was obtained for the need to export reports in Microsoft
Excel format, although it still fell into the Strongly Agree category. These results indicate that users
have a very high level of need for the development of SIMFAS as a digital service facility inspection
system.

Table 2 Mean User Needs for SIMFAS Design

No Needs Indicator Mean Interpretation
1  The manual inspection process takes a considerable amount of time ~ 4.50 i:‘g;‘:engly
2 Adigital system is needed to replace the manual form 4.63 itgrcr):egly
3 Inspection data needs to be stored in a centralized database 4.75 i\tgr?ggly
4 Photo documentation of damage is required 4.31 Strongly
Agree

5  The system needs to provide inspection history 4.69 itrongly
gree

6 A real-time monitoring dashboard is required 4.69 itrongly
gree

7 The system needs role-based (multi-role) access rights 4.56 itg“r’:gy

8  Reports need to be exportable to PDF format 4.63 Strongly
Agree

9 Reports need to be exportable to Microsoft Excel format 4.25 ig?:g'y

Overall Mean 4.56 Strongly
Agree

Source: processed from research data, 2026

Based on the results of the needs analysis, a system called SIMFAS (Facility Management
Information System) was designed, developed using the PHP programming language, a MySQL
database, and a Bootstrap interface so that it can be accessed via computers or mobile phones. The
system design used the Rapid Application Development (RAD) approach, which includes a use case
diagram, activity diagram, and entity relationship diagram (ERD) to describe the relationships between
users, process flows, and the system's data structure. The system involves three types of users, namely
Admin, who manages facility asset data and system users; the Inspection Officer, who inputs inspection
results and uploads damage documentation; and the PIC/PSF Leader, who monitors the dashboard,
manages maintenance follow-up, and exports reports, as illustrated by the use case diagram in Picture
1.
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SISTEM DIGITALISASI INSPEKSI FASILITAS PELAYANAN
DI STASIUN KCIC TEGALLUAR Keterangan:
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(PSF) Export Laporan i 5
(PDF / Excel)

Gambar V.1 Use Case Diagram Sistem
Sumber: Hasil Analisis, 2026

Picture 1 Use Case Diagram of the Service Facility Inspection Digitalization System
Source: Author, 2026

The flow of user activities and system responses is illustrated through the activity diagram in
Picture 2, starting from the login process, carrying out the inspection, inputting the inspection results,
and monitoring and following up on maintenance.

ACTIVITY DIAGRAM SISTEM DIGITALISASI INSPEKSI FASILITAS PELAYANAN
DI STASIUN KCIC TEGALLUAR
PETUGAS INSPEKSI SISTEM WEBSITE PIC / LEADER PSF UNIT MEP (MAINTENANCE)

Menampilkan halaman
Login

Tidak valid

Membuka website
inspeksi fasilitas

&

Validasi
login

Menampilkan
Memilih menu sesuai role

Inspeksi Fasilitas

Menerima notifikasi
Memilih Area / Lokasi kerusakan dari sistem

& Fasilitas

Database
Sistem

Melihat detail laporan &
dokumentasi kerusakan

Melakukan pemeriksaan

fasilitas sesuai SOP

Menyimpan hasil inspeksi
ke database

Menerima Work Order /
Tiket Maintenance
Melakukan perbaikan /
maintenance fasilitas

Menentukan prioritas &

Input hasil inspeksi
(isi form checklist)

tindak lanjut

Evaluasi kondisi fasilitas Membuat Work Order /

Tiket Maintenance
ke Unit MEP

Upload dokumentasi
(foto) jika terdapat

kerusakan Noinal Kondisi
l Fasilitas?

Tidak Normal / Update status perbaikan

Rusak (pengerjaan, selesai)
beserta dokumentasi
Memantau progres
Simpan data inspeksi Kirim notifikasi & laporan 1 perbaikan mefalui sistem
(sebagai histori) kerusakan ke PIC [
Verifikasi hasil perbaikan
Keterangan : Menampilkan data pada Catatan Alur : |

Dashboard & Histori 1. Pemeriksaan dilakukan sesuai SOP inspeksi harian.

i 2. Jika ditemukan kerusakan, laporan dikirim ke PIC untuk
@ su (O Axtivitas Inspaica) Menutup Work Order st PO
£ oatabase

3. PIC membuat Work Order ke Unit MEP.
@ End <> Decision Selesai 4. Setelah perbaikan selesai, status diperbarui dan
histori tersimpan di sistem.

Picture 2 Activity Diagram of the Service Facility Inspection Digitalization System
Source: Author, 2026

The system's database structure was designed using an Entity Relationship Diagram (ERD) to
describe the relationships between user data, facility data, inspection results, damage documentation,
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and maintenance data, as presented in Picture 3, while the overall system process flow, from user login

to maintenance follow-up, is illustrated through the system flowchart in Picture 4.
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Picture 3 Entity Relationship Diagram (ERD) of SIMFAS

Source: Author, 2026
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FLOWCHART SISTEM DIGITALISASI INSPEKSI FASILITAS PELAYANAN
BERBASIS WEBSITE DI STASIUN KCIC TEGALLUAR

SISTEM WEBSITE PIC / LEADER PSF UNIT MEP DATABASE

Tidak valid 6

SELESAI

Picture 4 Flowchart of the Service Facility Inspection Digitalization System

Source: Author, 2026

The SIMFAS interface consists of a login page as presented in Picture 5, a monitoring dashboard
and inspection form in Picture 6, and a facility inspection history table in Picture 7. In addition to
displaying history on the dashboard, SIMFAS also provides a feature for exporting inspection reports
to PDF format, as presented in Picture 8, thereby facilitating administrative and reporting needs.

=  Administrator

Laporan

Logout

INSPEKSI FASILITAS STASIUN TEGALLUAR

0
Total Inspeksi

Form Inspeksi Fasilitas

Nama Petugas Tanggal
dd/mnd yyyy
Area Jenis Fasilitas
Piih F asilitas v HormabOK
Prioritas Upload Foto
Randsh ~

Chooss Fila | No fls chosen

Catatan Temuan

Picture 5 Login Page of the SIMFAS System

Source: Author, 2026
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Riwayat Inspeksi Fasilitas Export PDF Export Excel

-- Filter Status — v -- Filter Fasilitas -} v

No Petugas Area Tanggal Waktu Fasilitas Status Prioritas  Catatan Foto GPS
1 Aditya AC Toilet Lt.3 2026-06-21 11:47:00 HVAC Abnormal Kritis Tinggi ,\\.‘ Lihat Lokasi @
2 Jolio Aditya ~ Lobby 1 2026-05-18  10:54:00 Eskalator dan Elevator Normal/OK Rendah == Lihat Lokasi @

Picture 6 Monitoring Dashboard and Inspection Form on SIMFAS
Source: Author, 2026

Master Fasilitas

No Nama Fasilitas Aksi

1 APAR = m
2 Elektrikal Edit @
3 Bangunan Edn m
4 Eskalator dan Flevator Edit @
5 Plumbing Edit @
6 HVAC Edt @

Picture 7 Facility Inspection History Table on SIMFAS
Source: Author, 2026

LAPORAN INSPEKSI FASILITAS PELAYANAN

STASIUN KCIC TEGALLUAR

Tanggal Cetak : 23-06-2026 07:03

Inspeksi #1

Petugas Aditya
Area AC Toilet Lt.3
Fasilitas HVAC

Status Abnormal Kritis
Prioritas Tinggi

Tanggal 2026-06-21 11:47:58

Catatan

Foto Temuan

Picture 8 PDF Export Results of Historical Inspection Data
Source: Author, 2026

SIMFAS testing was carried out using the Black Box Testing method to determine the suitability
of the system's functions with user needs. Testing was carried out by 3 respondents with the roles of
Admin, Leader/PIC, and Technician, covering 13 test scenarios including the login process, facility
master data management, inspection data input, photo documentation upload, dashboard monitoring,
inspection history management, report export to PDF and Microsoft Excel formats, and the logout
process. Of the 39 trials conducted, all scenarios were successfully executed without failure, resulting
in a system success rate of 100%.

A comparison of the effectiveness of the manual system and SIMFAS is presented in Table 3. The
comparison results show that the implementation of SIMFAS improved the efficiency of inspection
result recording by 66.67%, accelerated damage-finding reporting by 94.44%, and accelerated historical
data retrieval by 80%. Thus, SIMFAS not only functions according to user needs but has also been
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proven to significantly improve the effectiveness and efficiency of the service facility inspection

process.

Table 3 Comparison of the Effectiveness of the Manual System and SIMFAS

No Test Variable Manual System SIMFAS Improvement
1  Inspection result recording time  5-10 minutes 2-3 minutes 66.67%
2 Speed of damage-finding reports ~ 30-60 minutes 2-3 minutes 94.44%
g Avallability of historical 20-30 minutes < 5 minutes 80.00%

4 Level of documentation accuracy

5  Ease of monitoring by the PIC

inspection data

Separate photos without
timestamps

Through manual reports

Integrated photos with

or More accurate
automatic timestamps

Real-time monitoring

dashboard More effective

Source: processed from research data, 2026

The improvement provided by SIMFAS compared to the manual system was evaluated using the
PIECES method, as presented in Table 4. Based on the results of this analysis, SIMFAS was able to
improve the effectiveness of the inspection process compared to the manual system in all aspects,
namely performance, information provision, operational cost efficiency, data control, reporting
efficiency, and the quality of facility service at KCIC Tegalluar Station, Bandung Regency.

Table 4 PIECES Analysis of SIMFAS Implementation

Aspect Manual System SIMFAS
Inspection and reporting are carried out Inspection input, photo upload, and data
Performance . . - . .
manually, requiring a relatively long time storage are performed in real time
Information Inspection information is not yet integrated,  Information is stored on the monitoring
and damage history is difficult to find dashboard and centralized database
. The use of paper checklists and manual The entire inspection process is carried out
Economics L . .
documentation increases operational costs digitally
The risk of data loss is quite high due to Data Is storgd ina MySQL databa_se .
Control . equipped with photo uploads and inspection
manual documentation :
history
- Officers carry out recaps and reports The system provides automatic PDF and
Efficiency
manually Excel export
. Fa(f"'ty monitoring Is not yet optlmal,_ S0 The monitoring dashboard helps to monitor
Service maintenance follow-up has the potential to

be delayed

facilities in real time

Source: processed from research data, 2026

The standard operating procedure (SOP) for using SIMFAS begins with officers logging into the
system, selecting the type of facility and inspection area, inspecting the facility on site, inputting the
inspection results along with photo documentation, until the data is automatically stored in the database.
Once all facilities have been inspected, the data will appear on the monitoring dashboard and can be
monitored by the PIC/Admin, and can also be exported in PDF or Excel format, as presented in Picture

9.
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Picture 9 Flowchart of the SOP for Using the Inspection Website (SIMFAS)
Source: Author, 2026

CONCLUSION

The existing condition of the service facility inspection process at KCIC Tegalluar Station is still
carried out manually using paper-based checklist forms with separate documentation, giving rise to
problems such as double data input, delayed reporting, unintegrated documentation, the risk of data
loss, and maintenance follow-up monitoring that is not yet real time. Based on these problems, SIMFAS
(Facility Management Information System), a website-based system that integrates inspection
recording, timestamped photo documentation, monitoring dashboards, inspection history, and report
export into a single centralized system, was developed. The implementation of SIMFAS has been
proven to improve the effectiveness and efficiency of service facility management, with a system testing
success rate of 100%, a 66.67% improvement in inspection result recording efficiency, a 94.44%
acceleration in damage reporting, and an 80% acceleration in historical data retrieval. Therefore, PT
KCIC, particularly the Passenger Services Facility (PSF) unit, is advised to gradually implement a
website-based service facility inspection system to replace the manual checklist system, and to further
develop the system by adding features such as automatic facility damage notifications, a maintenance
priority dashboard, biometric authentication, Quick Response (QR) Code and Internet of Things (loT)
integration, as well as risk mitigation mechanisms such as server backup and periodic database backup
to anticipate server disruptions, power outages, and blank spot conditions in the station area.

10
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