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INTISARI
IMPLEMENTASI METODE RULE - BASED INTERLOCK PADA SISTEM
KONTROL DAN MONITORING TANGKI CAUSTIC BERBASIS PLC
DAN SCADA

Adrian Romadhon Siregar
Teknologi Rekayasa Otomasi, Sekolah Vokasi, Universitas Diponegoro

Proses bongkar dan transfer caustic soda pada industri sabun memiliki risiko
keselamatan yang tinggi karena masih melibatkan intervensi langsung operator
dalam pengoperasian valve serta pemantauan level tangki. Kondisi tersebut
berpotensi menimbulkan kesalahan operasional, overfill, serta paparan bahan kimia
korosif yang dapat membahayakan keselamatan kerja. Penelitian ini bertujuan
merancang dan mengimplementasikan sistem otomasi tangki caustic soda berbasis
Programmable Logic Controller (PLC) dan Supervisory Control and Data
Acquisition (SCADA) dengan menerapkan metode rule-based interlock untuk
meningkatkan keselamatan dan keandalan proses. Sistem dikembangkan
menggunakan PLC Allen-Bradley CompactLogix 1769-L24ER-QBFCIB yang
terintegrasi dengan Automatic Control Valve, Level Switch, dan Flowmeter dan
Motor Pump. Logika kendali diimplementasikan menggunakan Add-On Instruction
(AOI) untuk mengatur urutan operasi aktuator dan mencegah konflik proses.
Pengujian dilakukan melalui verifikasi fungsi logika, urutan operasi sistem, waktu
respons, serta analisis penurunan risiko berdasarkan metode Risk Assessment
Matrix. Hasil pengujian menunjukkan bahwa sistem mampu menjalankan proses
bongkar dan transfer sesuai urutan rule-based interlock yang dirancang. Waktu
respons sistem pada proses start bongkar sebesar 6,12 detik, start transfer sebesar
10,12 detik, stop transfer sebesar 26,13 detik, dan stop bongkar sebesar 9,12 detik.
Selain itu, implementasi sistem otomasi berhasil menurunkan tingkat risiko
keselamatan kerja sebesar 66,7% dibandingkan kondisi operasional manual
berdasarkan hasil penilaian risiko. Hasil penelitian menunjukkan bahwa penerapan
rule-based interlock pada sistem PLC dan SCADA mampu meningkatkan
keselamatan kerja, mengurangi intervensi operator di area berbahaya, serta
menghasilkan sistem kendali proses yang andal dan terintegrasi.

Kata kunci: PLC, SCADA, Rule-Based Interlock, Caustic Soda, Otomasi Industri,
Keselamatan Kerja, Add On Instruction, Ladder Diagram.
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ABSTRACT
Implementation of a Rule-Based Interlock Method for a PLC- and SCADA-
Based Caustic Soda Tank Control and Monitoring System

Adrian Romadhon Siregar
Automation Engineering, Vocational School, Diponegoro University

The unloading and transfer processes of caustic soda in the soap manufacturing
industry pose significant safety risks because they still require direct operator
intervention for valve operation and tank level monitoring. These conditions may
lead to operational errors, tank overfilling, and exposure to highly corrosive
chemicals, thereby increasing occupational safety risks. This study aims to design
and implement an automated caustic soda tank control system based on a
Programmable Logic Controller (PLC) and Supervisory Control and Data
Acquisition (SCADA) by applying a rule-based interlock method to improve
process safety and reliability. The system was developed using an Allen-Bradley
CompactLogix 1769-L24ER-QBFCI1B PLC, integrated with Automatic Control
Valves, Level Switches, Flowmeters, and Motor Pumps. The control logic was
implemented using Add-On Instructions (AOIs) to manage actuator operating
sequences and prevent process conflicts. System performance was evaluated
through logic verification, operational sequence testing, system response time
analysis, and occupational risk reduction assessment based on the Risk Assessment
Matrix method. The test results demonstrated that the system successfully executed
the unloading and transfer processes according to the designed rule-based interlock
sequence. The measured response times were 6.12 seconds for unloading start-up,
10.12 seconds for transfer start-up, 26.13 seconds for transfer shutdown, and 9.12
seconds for unloading shutdown. Furthermore, the implementation of the
automation system reduced occupational safety risks by 66.7% compared with the
previous manual operating procedure based on the risk assessment results. These
findings indicate that the implementation of a rule-based interlock on the PLC and
SCADA system effectively enhances occupational safety, minimizes direct operator
intervention in hazardous areas, and provides a reliable and integrated process
control system.

Keywords: PLC, SCADA, Rule-Based Interlock, Caustic Soda, Industrial
Automation, Occupational Safety, Add-On Instruction, Ladder Diagram.
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