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ABSTRACT 

 

 

 

PERFORMANCE TESTING OF A FAIL-SAFE (SAHR) BRAKING SYSTEM ON 

ISUZU NPS81 FOR UNDERGROUND MINING OPERATIONS 

 

 

By 
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Assoc. Prof. Dr. Ir. Gembong Baskoro, M.Sc., IPU, ASEAN Eng, ACPE, APEC Eng, 

Advisor 

Assoc. Prof. Dr. rer. nat Filiana Santoso, Co-Advisor 

 

 

SWISS GERMAN UNIVERSITY 

 

 

 

The operation of Isuzu NPS81 trucks in the underground mining environment of PT 

ABC requires a braking system with a high level of reliability, given the extreme field 

conditions and the critical safety risks involved. Operational data and on-site 

observations revealed several instances of delayed braking response, particularly when 

the engine was turned off, hydraulic pressure was low, or operators encountered 

emergency situations. Such conditions may lead to uncontrolled vehicle movement, 

posing significant danger to the operator and disrupting production flow and operational 

continuity at PT ABC. 

To address these issues, this study focuses on the development of a fail-safe braking 

concept as an additional safety feature designed to enhance the reliability of the existing 

braking system. The concept operates on the principle of automatic brake engagement 

when hydraulic pressure is lost or when the vehicle is in a high-risk condition, ensuring 

that the braking mechanism remains active without relying solely on operator input. 

The research method includes a technical review of the existing braking system, 

mechanical and electrical installation processes, and a series of field tests comprising 

flat-ground tests, ramp tests, stall tests, and brake-dyno assessments. The test results 

demonstrate a significant improvement over the OEM system, particularly on gradients 

of approximately 30°, where the vehicle was able to stop and maintain its position  
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without brake-pedal input. Additionally, stopping distances under operational-speed 

tests remained below one meter and exhibited consistent performance throughout a 

monitoring period of more than three months. 

These findings indicate that the implementation of a fail-safe braking system can 

strengthen the safety layers of the existing configuration, reduce the likelihood of 

human error, and support the business continuity of PT XYZ in sustaining mining 

operations at PT ABC. For further development, this study recommends integrating the 

system with interlock sensors (door, seat belt, and hydraulic-warning sensors) and 

conducting long-term evaluations related to maintenance and durability to enhance 

overall system reliability. 

 

Keywords: Fail-safe brake, emergency braking concept, uncontrolled movement, 

vehicle safety, mining operation reliability. 
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