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ABSTRAK 

 

PT PLN (Persero) UP3 Madura merupakan sebuah Badan Usaha Milik Negara (BUMN) 

yang bergerak di bidang energi listrik dan bertanggung jawab terhadap ketersediaan listrik nasional. 

Sebagai pusat penyimpanan dan distribusi material kelistrikan, aktivitas pergudangan PT PLN 

(Persero) UP3 Madura belum terlaksana dengan optimal karena adanya aktivitas yang bottleneck. 

Penelitian ini bertujuan untuk mengoptimalkan kinerja operasional gudang PT PLN (Persero) UP3 

Madura dengan mengidentifikasi dan mengurangi bottleneck pada alur proses menggunakan metode 

Theory of Constraints (TOC) serta mengusulkan perbaikan melalui model simulasi berbasis Discrete 

Event Simulation (DES). Hasil analisis TOC menunjukkan bahwa aktivitas pembuatan surat jalan 

pada aktivitas 4-stasiun kerja 2 (outbound) merupakan bottleneck utama dengan waktu baku 

tertinggi dan utilisasi sumber daya terbesar, sehingga menimbulkan antrean dan memperpanjang 

cycle time sistem. Berdasarkan perhitungan TOC dengan pendekatan Drum-Buffer-Rope (DBR) 

yaitu penambahan jumlah operator sebanyak 7 operator, utilisasi per-operator berubah menjadi 

87,7% berada di bawah batas utilisasi kritis 90%, sehingga dianggap aman dan stabil. Nilai utilisasi 

yang berada pada rentang tersebut menunjukkan bahwa operator bekerja secara optimal. Model 

simulasi DES menggunakan ProModel dibangun berdasarkan kondisi aktual dan telah melalui 

proses verifikasi serta validasi sehingga dapat mensimulasikan kinerja sistem secara akurat. Tiga 

skenario perbaikan diuji melalui simulasi, yaitu penambahan forklift, penambahan jam kerja admin 

yang bottleneck, dan penambahan jumlah admin yang bottleneck. Hasil simulasi menunjukkan 

bahwa Skenario 3 yaitu penambahan 7 operator admin memberikan alternatif paling optimal dengan 

peningkatan kapasitas paling besar dan menghasilkan penurunan cycle time paling signifikan serta 

meningkatkan throughput dibandingkan seluruh skenario. Dengan demikian, penelitian ini 

menyimpulkan bahwa integrasi metode TOC dan DES efektif dalam mengidentifikasi kendala dan 

mengevaluasi alternatif perbaikan, serta merekomendasikan penambahan operator sebagai solusi 

optimal untuk meningkatkan efisiensi operasional gudang secara keseluruhan. 

 

Kata kunci: Theory of Constraints, Discrete Event Simulation, ProModel, Bottleneck 
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ABSTRACT 

 

PT PLN (Persero) UP3 Madura is a State-Owned Enterprise (SOE) operating in the 

electrical energy sector and is responsible for ensuring the availability of national electricity supply. 

As a center for the storage and distribution of electrical materials, the warehouse operations of PT 

PLN (Persero) UP3 Madura have not yet been optimally implemented due to the presence of 

bottleneck activities. This study aims to optimize the operational performance of the warehouse at 

PT PLN (Persero) UP3 Madura by identifying and reducing bottlenecks in the process flow using 

the Theory of Constraints (TOC) method and proposing improvements through a Discrete Event 

Simulation (DES)–based simulation model. The results of the TOC analysis indicate that the activity 

of preparing delivery orders at Activity 4 – Workstation 2 (outbound) is the main bottleneck, as it 

has the highest standard processing time and the greatest resource utilization. This condition leads 

to queue formation and extends the system cycle time. Based on TOC calculations using the Drum-

Buffer-Rope (DBR) approach, the addition of seven operators results in a per-operator utilization 

rate of 87.7%, which is below the critical utilization threshold of 90%, indicating a safe and stable 

operating condition. Utilization values within this range suggest that operators are working 

optimally. A DES simulation model using ProModel was developed based on actual operating 

conditions and has undergone verification and validation processes, enabling it to accurately 

simulate system performance. Three improvement scenarios were tested through simulation: adding 

forklifts, extending working hours for the bottleneck administrative staff, and increasing the number 

of bottleneck administrative staff. The simulation results show that Scenario 3—the addition of seven 

administrative operators—provides the most optimal alternative, yielding the largest capacity 

increase, the most significant reduction in cycle time, and an improvement in throughput compared 

to all other scenarios. Therefore, this study concludes that the integration of TOC and DES methods 

is effective in identifying system constraints and evaluating improvement alternatives, and it 

recommends adding operators as the optimal solution to enhance overall warehouse operational 

efficiency. 
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