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Comparative study of French railway signal standard and domestic 6502 interlocking computerization transformation and
optimization of track occupancy in desert environment
Ruan Hui
Jinan Branch of China Railway Communications and Signals Shanghai Engineering Bureau Group Co.,LTD 250031
[ Abstract ] This study systematically compares the technical characteristics of the French Railway Signal Display Standard ( FRS )
and China's 6502 relay interlocking computerized upgrade solution in existing railway line renovations, with in-depth

analysis of control console upgrades, optimized track occupancy detection, and desert environment adaptability
design. The FRS standard emphasizes speed difference signaling and dynamic human-machine interaction to prioritize
operational efficiency and safety, while China's 6502 upgrade focuses on computerized interlocking systems that
prioritize cost-effectiveness and compatibility with existing equipment. Addressing the challenges of high temperatures,
dust exposure, and power supply constraints in African desert environments, this research proposes a hybrid track
occupancy detection system primarily using ZPW-2000A track circuits supplemented by axle counters. A
photovoltaic-priority backup diesel power supply system is designed to meet the 4.5kW power demand per station.
Through safety, reliability, cost-effectiveness, and operational adaptability analyses supported by case studies, this
study provides scientific evidence for railway signaling system upgrades.

[ Key words ] railway signal standard; 6502 interlocking ; computerization; track occupancy inspection; power supply optimization
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