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ABSTRACT 

The thesis deals with design and development of a real 

time control system FIRM (Fail safe Interlocking system for 

Railways using Microprocessors) for control of trains in a 

station yard. 	Route interlocking is a critical application 

involving the safety of human lives. The design is based on fail 

safe principles where a fault in the system causes a safe 

reaction. 

A new approach has been propsed for the design of fail 

safe systems. 	The approach is based on need based safety levels 

where different subsystems are implemented to the safety levels 

required by them. This reduces the system complexity and 

provides an increased standard of safety compared to the systems 

which are implemented to a uniform standard of safety. 	A 

simulator for the design validation of route interlocking systems 

has been described. 	The interlocking system for any given yard 

and its control environment can be simulated and fault can be 

injected at various levels. 

The FIRM architecture employing dual hardware and 

software diversity of processors, and a number of hardware 

functional modules has been described. 	Development of an 

engineeering prototype of FIRM, its laboratory testing, 

reliability and safety analysis, and experimental installation 

have also been discussed. 
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