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Key Points 
•  Use technical standards as a distilled source of 

system knowledge; 
•  Creation of a search mechanism to find the set 

of technical standards relating to the system of 
interest, and; 

•  Integration of the data to create a system model. 
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Agenda 
•  Innovation context 
•  Hot axle box detection – The system of interest 
•  Model structure 
•  Identifying the standards 
•  Output examples 
•  Future work 
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Hot Axle Box Detector Innovation 

Out with the old…. and in with the new? 
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Entity /Attribute / Relationship Database 

Requirements

Documents

Function 
threads

Function 
ownership

InterfacesPhysical 
components

Individual 
functions

InputsControls MechanismsOutputs

P
ar

tit
io

ne
d 

by
:

Assigned 
to:

A
ss

ig
ne

d 
to

:

D
oc

um
en

te
d 

by
:

C
om

po
se

d 
of

:

Interfaces 
with:

Supports:Controls: Inputs
to:

Outputs 
to:



System Models to Help Railways Innovate 

23rd Annual INCOSE International Symposium - Philadelphia, PA – 24-27 June, 2013 

British 
Railway 
Group 
Standards 

Car/loco 
owners

Industry Standards 
Coordination Committee

Infrastructure 
Standards 
Committee

Rolling 
Stock 

Standards 
Committee

Control 
Command and 

Signalling 
Standards 
Committee

Energy 
Standards 
Committee

Plant 
(domestic) 
Standards 
Committee

Traffic 
Operation and 
Management 

Standards 
Committee

TSIs RGSs (National 
Technical Rules)

RGSs (National 
Safety Rules)

RSSB

ERA System 
Interface 

Committees

Infrastructure 
managers

Freight 
operators

Passenger 
operators

Infrastructure 
contractors Suppliers

Office of Rail 
Regulation



System Models to Help Railways Innovate 

23rd Annual INCOSE International Symposium - Philadelphia, PA – 24-27 June, 2013 



System Models to Help Railways Innovate 

23rd Annual INCOSE International Symposium - Philadelphia, PA – 24-27 June, 2013 

Standards Search Process 
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Hot Axle Bearing Detection System Interfaces 
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US Railroad Standards 
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AAR S-918 Automatic Equipment Identification 
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Hot Axle Box 
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System Traceability 
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Conclusion 
1.  British railway technical standards and entity-attribute-

relationship databases can be used to create system 
models to support innovation, and; 

2.  Preliminary analysis of railway technical standards in 
the U.S.A. suggests the same approach may be valid 
there 
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Further Work 
1.  Test the methodology on an American example, with 

access to standards (AAR, AREMA, railroad company); 
2.  Develop guidance on the level of model detail required; 
3.  Explore linking models to management accounting 

systems, to help build business cases, and; 
4.  Explore use of the methodology to support standards 

rationalization. 
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Thank You 
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