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ABSTRAK 
 

PT. Bima Energi Elevasi merupakan perusahaan yang bergerak pada bidang jasa 

perbaikan dan pemeliharaan bangunan, khususnya pekerjaan pada area ketinggian dan 

ruang terbatas. Dalam kegiatan operasionalnya, proses administrasi Keselamatan dan 

Kesehatan Kerja (K3) seperti Job Safety Analysis (JSA), Rescue Plan, Alat Pelindung Diri 

(APD), Permit to Work (PTW), serta laporan pekerjaan masih dilakukan secara manual. 

Kondisi tersebut menimbulkan beberapa kendala, di antaranya proses persetujuan 

dokumen yang memerlukan waktu lebih lama, risiko kerusakan atau kehilangan dokumen 

fisik, serta kesulitan dalam melakukan pencarian dan pemantauan data secara cepat dan 

terstruktur. Oleh karena itu, penelitian ini bertujuan untuk membangun aplikasi 

manajemen K3 berbasis website pada PT. Bima Energi Elevasi. Metode pengumpulan data 

dilakukan melalui observasi, wawancara, dan studi dokumentasi. Pengembangan aplikasi 

menggunakan metode Extreme Programming (XP) dengan tahapan perencanaan, 

perancangan, pengkodean, dan pengujian. Aplikasi yang dikembangkan memiliki fitur 

pengelolaan dokumen K3, proses persetujuan secara digital, pencarian data, serta 

pemantauan aktivitas pekerjaan. Pengujian sistem dilakukan menggunakan metode Black 

Box Testing untuk memastikan setiap fungsi berjalan sesuai dengan kebutuhan pengguna. 

Hasil penelitian menunjukkan bahwa aplikasi yang dibangun dapat membantu 

meningkatkan efektivitas pengelolaan administrasi K3, mempercepat proses persetujuan 

dokumen, serta mempermudah penyimpanan dan pencarian data secara lebih efisien. 

 

Kata Kunci: Keselamatan dan Kesehatan Kerja (K3), Aplikasi Manajemen K3, Extreme 

Programming, Permit to Work, Website 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ix 

 

ABSTRACT 
 

PT Bima Energi Elevasi is a company engaged in building repair and maintenance 

services, particularly in work conducted at height and confined spaces. In its operational 

activities, the occupational health and safety (OHS) administrative processes such as Job 

Safety Analysis (JSA), Rescue Plan, Personal Protective Equipment (PPE), Permit to 

Work (PTW), and work reports are still carried out manually. This condition leads to 

several challenges, including longer document approval processes, the risk of physical 

document damage or loss, and difficulties in quickly and systematically searching and 

monitoring data. Therefore, this study aims to develop a web-based OHS management 

application for PT Bima Energi Elevasi. The data collection methods used in this research 

include observation, interviews, and documentation study. The system development uses 

the Extreme Programming (XP) method, which consists of planning, design, coding, and 

testing phases. The developed application provides features for OHS document 

management, digital approval processes, data searching, and work activity monitoring. 

System testing was conducted using the Black Box Testing method to ensure that all 

functions operate according to user requirements. The results of this study show that the 

developed application can improve the effectiveness of OHS administrative management, 

accelerate document approval processes, and facilitate more efficient data storage and 

retrieval. 

 

Keywords: Occupational Health and Safety (OHS), OHS Management Application, 

Extreme Programming, Permit to Work, Website. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

x 

 

DAFTAR ISI 

 

KATA PENGANTAR ....................................................................................................... i 

ABSTRAK ..................................................................................................................... viii 

ABSTRACT ..................................................................................................................... ix 

DAFTAR ISI ..................................................................................................................... x 

DAFTAR GAMBAR ..................................................................................................... xiii 

DAFTAR TABEL .......................................................................................................... xv 

DAFTAR LAMPIRAN ................................................................................................. xvi 

BAB I  PENDAHULUAN ................................................................................................ 1 

1.1 Latar Belakang.................................................................................................... 1 

1.2 Rumusan Masalah .............................................................................................. 4 

1.3 Batasan Masalah ................................................................................................. 4 

1.4 Tujuan dan Manfaat ........................................................................................... 4 

1.4.1 Tujuan ............................................................................................................ 4 

1.4.2 Manfaat .......................................................................................................... 5 

1.5 Sistematika Penulisan ........................................................................................ 5 

BAB II  TINJAUAN PUSTAKA ..................................................................................... 7 

2.1 Landasan Teori ................................................................................................... 7 

2.1.1 Aplikasi .......................................................................................................... 7 

2.1.2 Manajemen ..................................................................................................... 7 

2.1.3 Keselamatan dan Kesehatan Kerja (K3) ........................................................ 8 

2.1.4 Bidang Ketinggian dan Ruang Terbatas ........................................................ 8 

2.1.5 Website ........................................................................................................... 8 

2.1.6 Metode Pengembangan Sistem Extreme Programming (XP) ........................ 9 

2.1.7 Metode Blackbox Testing ............................................................................ 10 

2.1.8 Unified Modeling Language (UML) ............................................................ 11 

2.1.9 Flowchart ..................................................................................................... 17 

2.1.10 Kamus Data .............................................................................................. 18 

2.1.11 Entity Relationship Diagram (ERD) ........................................................ 19 

2.1.12 Visual Studio Code .................................................................................. 20 

2.1.13 MySQL ..................................................................................................... 21 

2.1.14 Laragon .................................................................................................... 21 



 

xi 

 

2.1.15 Draw.io ..................................................................................................... 21 

2.1.16 Codeigniter ............................................................................................... 22 

2.1.17 HTML ...................................................................................................... 22 

2.1.18 PHP .......................................................................................................... 23 

2.1.19 CSS ........................................................................................................... 23 

2.1.20 JavaScript ................................................................................................. 24 

2.2 State Of The Art ............................................................................................... 24 

BAB III  METODOLOGI PENELITIAN ................................................................... 29 

3.1 Tahapan Penelitian ........................................................................................... 29 

3.2 Tempat dan Waktu ........................................................................................... 32 

3.3 Gambaran Umum/Keadaan Umum .................................................................. 33 

3.3.1 Profil Singkat Perusahaan ............................................................................ 33 

3.3.2 Alur Sistem yang Berjalan ........................................................................... 35 

3.3.3 Alur Sistem yang Diusulkan ........................................................................ 37 

3.4 Perancangan Sistem ......................................................................................... 39 

3.4.1 Use Case Diagram ........................................................................................ 39 

3.4.2 Activity Diagram .......................................................................................... 41 

3.4.3 Sequence Diagram ....................................................................................... 56 

3.4.4 Class Diagram .............................................................................................. 68 

3.4.5 Kamus Data .................................................................................................. 73 

3.4.6 Entity Relationship Diagram (ERD) ............................................................ 85 

BAB IV  HASIL DAN PEMBAHASAN ...................................................................... 90 

4.1 Hasil ................................................................................................................. 90 

4.1.1 Planning (Perencanaan) ................................................................................ 90 

4.1.2 Design (Perancangan) .................................................................................. 93 

4.1.3 Coding (Pengkodean) ................................................................................. 110 

4.1.4 Testing (Pengujian) .................................................................................... 136 

4.2 Pembahasan .................................................................................................... 141 

4.2.1 Pembahasan Analisis Kebutuhan Sistem ................................................... 141 

4.2.2 Pembahasan Perancangan Sistem .............................................................. 142 

4.2.3 Pembahasan Implementasi Fitur Supervisor .............................................. 142 

4.2.4 Pembahasan Implementasi Fitur Ahli K3 .................................................. 143 

4.2.5 Pembahasan Implementasi Fitur Penanggung Jawab Area ........................ 143 



 

xii 

 

4.2.6 Pembahasan Implementasi Fitur Admin .................................................... 143 

4.2.7 Pembahasan Pengujian Sistem ................................................................... 144 

BAB V  PENUTUP ....................................................................................................... 145 

5.1 Kesimpulan .................................................................................................... 145 

5.2 Saran ............................................................................................................... 145 

DAFTAR PUSTAKA ................................................................................................... 146 

LAMPIRAN .................................................................................................................. 152 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

xiii 

 

DAFTAR GAMBAR 

 

Gambar 2. 1 Extreme Programming (XP) ........................................................................ 9 

Gambar 3. 1 Tahapan Penelitian..................................................................................... 29 

Gambar 3. 2 Struktur Organisasi Pada PT. Bima Energi Elevasi................................... 34 

Gambar 3. 3 Alur Sistem yang Berjalan ......................................................................... 35 

Gambar 3. 4 Alur Sistem yang Diusulkan ...................................................................... 37 

Gambar 3. 5 Use Case Diagram ..................................................................................... 39 

Gambar 3. 6 Activity Diagram Login ............................................................................. 41 

Gambar 3. 7 Activity Diagram Pengisian Dokumen PTW oleh Supervisor .................. 43 

Gambar 3. 8 Activity Diagram Submit Dokumen ke Ahli K3 ....................................... 45 

Gambar 3. 9  Activity Diagram Review dan Approval Ahli K3 .................................... 47 

Gambar 3. 10 Activity Diagram Tanda Tangan HSE ..................................................... 49 

Gambar 3. 11 Activity Diagram Tanda Tangan Penanggung Jawab Area ..................... 50 

Gambar 3. 12 Activity Diagram Input Laporan Harian.................................................. 52 

Gambar 3. 13 Activity Diagram Cetak PDF Laporan Harian ........................................ 53 

Gambar 3. 14 Activity Diagram Cetak PDF Final Dokumen PTW ............................... 54 

Gambar 3. 15 Sequence Diagram Login ........................................................................ 56 

Gambar 3. 16 Sequence Diagram Pengisian Dokumen PTW ........................................ 57 

Gambar 3. 17 Sequence Diagram Submit Dokumen ke Ahli K3 ................................... 58 

Gambar 3. 18 Sequence Diagram Review dan Approval Ahli K3 ................................. 59 

Gambar 3. 19 Sequence Diagram Tanda Tangan HSE .................................................. 60 

Gambar 3. 20 Sequence Diagram Tanda Tangan Penanggung Jawab Area .................. 61 

Gambar 3. 21 Sequence Diagram Input Laporan Harian ............................................... 63 

Gambar 3. 22 Sequence Diagram Cetak PDF Laporan Harian ...................................... 65 

Gambar 3. 23 Sequence Diagram Cetak PDF Final Dokumen PTW ............................. 66 

Gambar 3. 24 Class Diagram .......................................................................................... 68 

Gambar 3. 25 Entity Relationship Diagram (ERD) ........................................................ 85 

Gambar 4. 1 Halaman Login .......................................................................................... 94 

Gambar 4. 2 Halaman Dashboard Supervisor ................................................................ 95 

Gambar 4. 3 Halaman Form PTW .................................................................................. 96 

Gambar 4. 4 Halaman Buat Form PTW ......................................................................... 97 

Gambar 4. 5 Halaman Form Input APD / Alat Kerja ..................................................... 98 

Gambar 4. 6 Rancangan Antarmuka Halaman Verifikasi Penggunaan APD ................. 99 

Gambar 4. 7 Halaman Form Input Job Safety Analysis (JSA) ..................................... 100 

Gambar 4. 8 Halaman Form Input Laporan Harian...................................................... 101 

Gambar 4. 9 Halaman Dashboard Ahli K3................................................................... 102 

Gambar 4. 10 Halaman Review dan Persetujuan Dokumen oleh Ahli K3................... 103 

Gambar 4. 11 Halaman Detail Review Dokumen ........................................................ 104 

Gambar 4. 12 Halaman Tanda Tangan HSE ................................................................ 105 

Gambar 4. 13 Halaman Dashboard Penanggung Jawab Area ...................................... 106 

Gambar 4. 14 Halaman Dokumen Penanggung Jawab Area........................................ 107 

Gambar 4. 15 Halaman Dashboard Admin .................................................................. 108 

Gambar 4. 16 Halaman Semua Project (Admin) .......................................................... 109 

Gambar 4. 17 Halaman Kelola User ............................................................................. 110 



 

xiv 

 

Gambar 4. 18 Halaman Login ...................................................................................... 111 

Gambar 4. 19 Halaman Dashboard Admin .................................................................. 112 

Gambar 4. 20 Halaman Kelola User ............................................................................. 113 

Gambar 4. 21 Halaman Daftar Dokumen PTW (Admin) ............................................. 113 

Gambar 4. 22 Halaman Dashboard Supervisor ............................................................ 114 

Gambar 4. 23 Halaman Form PTW (Supervisor) ......................................................... 116 

Gambar 4. 24 Halaman Form APD / Alat Kerja .......................................................... 118 

Gambar 4. 25 Halaman Verifikasi Penggunaan APD .................................................. 119 

Gambar 4. 26 Halaman Form JSA................................................................................ 120 

Gambar 4. 27 Halaman Form Rescue Plan................................................................... 122 

Gambar 4. 28 Halaman Aksi untuk Submit Dokumen ke Ahli K3 .............................. 122 

Gambar 4. 29 Halaman Laporan Harian ....................................................................... 124 

Gambar 4. 30 Halaman Dashboard Ahli K3................................................................. 124 

Gambar 4. 31 Halaman Review Dokumen PTW ......................................................... 125 

Gambar 4. 32 Halaman Tanda Tangan HSE ................................................................ 126 

Gambar 4. 33 Halaman Dashboard Penanggung Jawab Area ...................................... 127 

Gambar 4. 34 Halaman Tanda Tangan Penanggung Jawab Area ................................ 128 

Gambar 4. 35 Halaman PDF Dokumen PTW .............................................................. 129 

Gambar 4. 36 Halaman PDF Dokumen APD / Alat Kerja ........................................... 130 

Gambar 4. 37 Halaman PDF Dokumen JSA ................................................................ 131 

Gambar 4. 38 Halaman PDF Dokumen Rescue Plan ................................................... 134 

Gambar 4. 39 Halaman PDF Laporan Harian .............................................................. 135 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

xv 

 

DAFTAR TABEL 
 

Tabel 2. 1 Simbol Use Case Diagram ............................................................................. 12 

Tabel 2. 2 Simbol Activity Diagram ............................................................................... 13 

Tabel 2. 3 Simbol Sequence Diagram ............................................................................. 14 

Tabel 2. 4 Simbol Class Diagram .................................................................................... 16 

Tabel 2. 5 Simbol – simbol Flowchart ............................................................................ 17 

Tabel 2. 6 Simbol – simbol Kamus Data ......................................................................... 19 

Tabel 2. 7 Simbol – simbol Entity Relationship Diagram (ERD) ................................... 20 

Tabel 2. 8 State Of The Art .............................................................................................. 25 

Tabel 3. 1 Tabel users ...................................................................................................... 73 

Tabel 3. 2 Tabel projects ................................................................................................. 74 

Tabel 3. 3 Tabel ptw ........................................................................................................ 75 

Tabel 3. 4 Tabel ptw_workers ......................................................................................... 76 

Tabel 3. 5 Tabel alat_apd ................................................................................................ 77 

Tabel 3. 6 Tabel worker_apd_checks .............................................................................. 77 

Tabel 3. 7 Tabel worker_apd_items ................................................................................ 78 

Tabel 3. 8 Tabel jsa ......................................................................................................... 78 

Tabel 3. 9 Tabel jsa_items ............................................................................................... 79 

Tabel 3. 10 Tabel rescue_plans ....................................................................................... 80 

Tabel 3. 11 Tabel rescue_equipments ............................................................................. 81 

Tabel 3. 12 Tabel rescue_teams ...................................................................................... 81 

Tabel 3. 13 Tabel signatures ............................................................................................ 82 

Tabel 3. 14 Tabel review_k3 ........................................................................................... 83 

Tabel 3. 15 Tabel daily_reports ....................................................................................... 83 

Tabel 3. 16 Tabel pdf_exports ......................................................................................... 84 

Tabel 4. 1 Analisis Kebutuhan Fungsional ..................................................................... 91 

Tabel 4. 2 Analisis Kebutuhan Non Fungsional .............................................................. 92 

Tabel 4. 3 Testing Halaman Login ................................................................................ 136 

Tabel 4. 4 Testing Halaman Admin .............................................................................. 137 

Tabel 4. 5 Testing Halaman Supervisor ........................................................................ 138 

Tabel 4. 6 Testing Halaman Ahli K3............................................................................. 139 

Tabel 4. 7 Testing Halaman Penanggung Jawab Area .................................................. 140 
 

 

 

 

 

 

 

 

 

 

 

 



 

xvi 

 

DAFTAR LAMPIRAN 

 
Lampiran  1. Lembar Kesepakatan Bimbingan LA .................................................................. 152 
Lampiran  2. Lembar Pengajuan Judul LA ............................................................................... 154 
Lampiran  3. Lembar Pengesahan Judul LA ............................................................................. 156 
Lampiran  4. Lembar Permohonan Pengambilan Data Mahasiswa ke Instansi ........................ 157 
Lampiran  5. Lembar Pengantar Pengambilan Data dari Lembaga ke Instansi ........................ 158 
Lampiran  6. Surat Balasan Penerimaan Izin Pengambilan Data dari Instansi ......................... 159 
Lampiran  7. Lembar Bimbingan LA ........................................................................................ 160 
Lampiran  8. Lembar Rekomendasi Sidang LA ........................................................................ 164 
Lampiran  9. Rekapitulasi Revisi Laporan Akhir Penguji dan Revisi Per Dosen ..................... 165 
Lampiran  10. Lembar Persentase Hasil Pengecekan Plagiasi .................................................. 170 
Lampiran  11. Listing Program ................................................................................................. 172 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


