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ABSTRAK

Persamgan di sektor manufaktur logam mendorong pelaku usaha untuk merespons
pesanan secara cepat, (eratama pada sistem produksi Make-to-Order (MTO). CV.
\YZ. scbuah Industn Kectl Menengah di Kenjeran, Surabaya, yang memproduksi
Spur Gear dan Housing Bearing dengan karakteristik aliran produksi Flexible Job
Miop, menghadapt permasalahan tingginya ketergantungan pada jam lembur untuk
memenuht  tenpggat  penginman  pelanggan.  Penclitian  ini - bertujuan  untuk
mengoptimalkan penjadwalan produksi  guna  meminimalkan  makespan,
mengeliminast randiness, dan menckan biaya lembur. Bagi perusahaan, hasil
penchiian it dibarapkan memberikan sistem penjadwalan yang lebih terstruktur
untuk menmgkatkan ketepatan waktu penginman dan mengurangi biaya operasional
tambahan. Bagi perkembangan IPTEK, penelitian ini menambah literatur ilmiah
tentang pencrapan algontma heuristik pada sistem Flexible Job Shop di lingkup IKM
serta menjadi referenst bagi penelitian penjadwalan selanjutnya. Ruang lingkup
penelitian mencakup data historis 13 pesanan pada 7 stasiun kerja periode Desember
2025 hingga Februan 2026. Kondisi cksisting ditinjau berdasarkan data historis
permintaan vang menghasilkan makespan scbesar 35.880 menit, fardiness 16 han
apabila tidak adanya lembur, dan biaya lembur Rp2.415.000 untuk 115 jam lembur
guna mengejar zero fardiness. Penclitian mengusulkan perbandingan dua algoritma
heunstic yaitu antara Algoritma Active Schedule kombinasi aturan prioritas Most Work
Remaining (MWKR) dengan Algoritma Non-Delay kombinasi aturan prortas
Shortest Processing Time (SPT). Hasil penclitian membuktikan bahwa Algoritma
Active Schedule-MWKR merupakan metode terbaik dengan mereduksi makespan
menjadi 26.022 menit (cfisicnst 27,42 persen), mengeliminasi (ardiness dan lembur
menjadi nol, menghemat biaya lembur Rp2.415.000, serta meningkatkan potensi
kapasitas output dari 114 unit menjadi 152 unit.

Kata Kunci: Penjadwalan Produksi, Flexible Job Shop, Aturan Prioritas, Active
Schedule, Non-Delay, Biaya Lembur.
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ABSTRACT

Competition i the metal manufacturing sector compels businesses 1o respond 1o
orders promptly, particularly within Make-to-Order (MTO) production systems. CV
XYZ, a Small and Medium Industry located in Kenjeran, Surabaya, producing Spur
Gears and Bearing Housings with a Flexible Job Shop production flow characteristic,
faces the challenge of igh dependence on overtime hours to meet customer delivery
deadlines. This study aims to optimize production scheduling, in order to minimize
makespan, chiminate tardiness, and reduce overtime costs. For the company, the
findings of this study arc expected to provide a more structured scheduling system to
improve on-time delivery performance and reduce additional operational costs. From
a scientific and technological development perspective, this study contributes to the
academic literature on the application of heuristic algorithms in Flexible Job Shop
svstems within the Small and Medium Industry context and serves as a reference for
future scheduling research. The scope of this study encompasses historical data from
13 orders across 7 work stations covering the period of December 2025 to February
2026. The existing condition, reviewed based on historical demand data, yiclds a
makespan of 35,880 minutes, a tardiness of 16 days in the absence of overtime, and
an overtime cost of IDR 2,415,000 for 115 overtime hours required to achicve zcro
tardiness. This study proposes a comparison of two heuristic algorithms, namcly the
Active Schedule Algorithm combined with the Most Work Remaining (MWKR)
priority rule against the Non-Delay Algorithm combined with the Shortest Processing
Time (SPT) prionity rule. The results demonstrate that the Active Schedule-MWKR
Algornthm is the supenior method, reducing makespan to 26,022 minutes (a 27.42
percent efficiency improvement), climinating both tardiness and overtime to zcro,
saving IDR 2,415,000 in overtime costs, and increasing potential output capacity from
114 units to 152 units.

Keywords: Production Scheduling, Flexible Job Shop, Priority Rules, Active
Schedule, Non-Delay, Overtime Cost.
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