
TRAVAUX 54, Proceedings of the 43ʳᵈ International ICSOBA Conference, Nanning, 26 – 31 October 2025 

Auto Retract Technology for Pneumatic Breakers and 

Feeders in INALUM Cells 

Zulfiqar Ridho Baihaqi1, Ivan Ermisyam2, Ismadi Y. S. Jenal3, Ferdy Rahadian4, 

Ari Purwanto5 and Aghnia Pangeran Siregar6 

1. Superintendent Minor Maintenance POT

2. Operational Director

3. Executive Vice President Operational Smelter Group

4. Senior Vice President Reduction and Casting Department

5. Vice President Reduction Preparation Section

6. Manager Minor Maintenance Sub Section

PT Indonesia Asahan Aluminium (INALUM), Kuala Tanjung, Indonesia 

Corresponding author: zulfiqarridho@inalum.id 

https://doi.org/10.71659/icsoba2025-al045 

Abstract 

In aluminium smelters, such as at INALUM, emergency situations like power outages (blackouts) 

can cause significant disruptions. One of the critical issues is the shutdown of the compressor 

plant, which results in a loss of air pressure in the pneumatic system. This can cause pneumatic 

cylinders to fail, leading to the dropping of the breaker chisel, which can submerge into molten 

bath. This increases the iron content in the metal and decreases metal purity. 

To address this problem, this paper introduces the Auto Retract technology. The system is 

designed to detect the air pressure drop below 200 kPa and automatically opens a valve on a 

backup air tank, which allows compressed air to refill the cylinders and restore the breaker chisel 

to its proper position, locking it safely above the molten bath. This technology not only prevents 

damage to the pneumatic cylinders but also serves as a stabilizer for air pressure, ensuring the 

system remains stable even during fluctuations in pressure. By maintaining stable air pressure, 

the auto retract technology enhances the overall efficiency of the aluminium smelting process, 

leading to better operational stability and improved aluminium quality. 

The Auto Retract technology has been successfully implemented at INALUM in Potline 3, Pot 

R669 since January 2023. Its application is expected to significantly improve both safety and 

operational efficiency, particularly during emergency situations such as power blackout.  

Keywords: Auto Retract technology, Aluminium smelting technology, Blackout safety, 

Pneumatic system stability, Operational efficiency. 

1. Introduction

In aluminium smelting operations emergency situations like compressor plant shut down due to 

auxiliary power outage or AC/DC current shut-down (blackout) can lead to significant operational 

disruptions. One of the most critical challenges during blackout is the shutdown of the compressor 

plant which results in a sudden loss of air pressure. The loss of pressure in the breakers and feeders 

leads to dropping of breaker chisels into the bath, where it will remain until the power is restored. 

This not only affects the safety of the operation but also increases the iron content in the metal, 

thereby diminishing the overall quality of the aluminium. The need for the reliability of power 

supply to the aluminium reduction cells is well known [1–5]. Not only in INALUM, power 

outages also occur in other smelters in the world as shown in Figure 1. 
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Figure 1. Power outages (blackout) in aluminium smelter around the world 

from 2000-2010 [1]. Power outages until May 2018 are given in [2]. 

 

To resolve the issue of breaker chisel dropping in the bath, we introduced the Auto Retract 

technology for pneumatic breakers and prevent their malfunctioning. The system works by 

automatically triggering a valve connected to a buffer tank and releasing compressed air to the 

pneumatic cylinders to restore their operational pressure. This action ensures the breaker chisel is 

returned to its correct position and securely locked above the molten bath instead of falling into 

the bath. 

 

The implementation of Auto Retract Technology at the INALUM has enhanced operational 

reliability and safety. The technology prevents damage on pneumatic cylinders and promotes 
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1. Improved safety 

This system makes sure that the breaker chisel retracts and locks safely above the liquid bath 

for all emergencies including blackout and loss of air pressure.  

2. Reliable backup air supply 

By reusing air cylinder as a buffer tank, the system provides an economic solution when the 

main air supply fails. 

3. Automatic response to pressure loss 

The Auto Retract system is equipped with a pressure switch that detects air pressure drops 

to below 200 kPa. When triggered, the system automatically releases compressed air from 

the buffer tank through a valve and then retracts the cylinder and locks the breaker. This 

avoids the risk of the breaker chisel falling into the bath. 

4. Operational continuity 

By stabilizing air pressure, the Auto Retract system minimizes operational disruptions and 

improves the overall efficiency and reliability of cell operation even during unexpected 

conditions. 

5. Proven reliability 

The test demonstrated that the system works effectively even when the main air supply is cut 

off and that it performs in emergency as designed. 

6. Cost-effective and sustainable 

Reused cylinders as buffer tanks for backup air storage provide a cost-effective solution.  

 

The successful implementation of the Auto Retract system at INALUM enhances operational 

safety, assures continuity of operations during emergencies, and maintains aluminium purity. This 

innovation is a vital step forward in improving the resilience and efficiency of INALUM 

operations. 
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