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SAT2009

Twelfth International Conference on 
Theory and Applications of Satisfiability
Testing
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Stockton & Darlington 
Railway

Opened 27th

September 1825
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William Huskisson (1770-1830)

Killed during the opening of the Liverpool 
and Manchester Railway, 15th September 
1830.
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Accident

Investigation

Changes

Improvement

Apply for 150 years:
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Interlocking

Control
System

Train detection inputs

Point control outputs
Point detection inputs

Signal lamp outputs
Lamp proving inputs
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Interlocking

Control
System

Train detection inputs

Point control outputs
Point detection inputs

Signal lamp outputs
Lamp proving inputs
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P123TA TB TC TD TE

TG TH

S1 S2

S3

Example rules - general

1. Points should not be moved if the track is occupied

2. Signals can only show proceed aspect if the track is clear for route set

Example rules - specific

1. Points P123 should not be moved if track TC is occupied

2. If route is set S1 to S3, signal can only show proceed
if tracks TC, TG are clear, plus TH if overlap
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Specific
Interlocking Logic

Signalling
Designer

Generic
Safety Rules

Specific
Safety

Requirements
Instancing

Specific Railway
Layout

Satisfiable?

This is the hard bit!
Are the safety 
properties 
complete?



+*

���������
�		�
��2������%�
������
����)���������

P123TA TB TC TD TE

TG TH

S1 S2

S3

WRSL is working with Swansea University to enhance our 
understanding of satisifiability testing, and understand how it can be 
applied to railway interlocking systems.

WRSL is also working with Prover Technology to evaluate 
use of their proof technology with Invensys Rail 
WESTRACE interlockings.
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Question:

Has size/complexity of modern safety systems 
exceeded ability of human understanding?

If the answer is “Yes” then we need practical 
applications of technologies such as SAT!
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