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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
* |dentifying the standards
* Output examples
* Future work
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system context
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Infrastructure | |Passenger Freight Suppliers Academia
manager operators operators _
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Railway Tech. Enqbllng RRUK-A
Strategy Innovation Team
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Signalling; Communications; Energy;
Infrastructure; Rolling stock; Information;
Customer experience.
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U.S. Railroad innovation June 24-27, 2013
system context
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Cities Administration side 2 freight Academia
v v v Y
Mass National Norfolk National
transit Rail Plan Southern University
Y Y Y Railroad
MTA | Performance; Productivity; Center
‘On the @ Safety; Logistics;
go’ Fuel efficiency; Safety; Shared
Competitiveness; Sustainability; corridors
Modal integration; Service delivery;
Liveable Workforce
communities. development.
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Out with the old.... and in with the new?

Hot Axle Box Detector Innovation
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Entity /Attribute / Relationship Database
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Passenger Freight Infrastructure | |Car/loco| | Infrastructure Suppliers June 24-27, 5013
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Railway Group Standard

GE/RT8014
Issue One
Date June 2001
Page 11 of 11

Hot Axle Bearing Detection

References

GA/RT6001 Railway Group Standards Change Procedures

GA/RT6004 Temporary Non-Compliance with Railway Group Standards
GA/RT6006 Derogations from Railway Group Standards

GE/RT8047 Reporting of Safety-Related Information to Railtrack

GE/RT8250 Safety Performance Monitoring and Defect Reporting of Rail Vehicles
and Plant and Machinery
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Live standard

Repeated
standard

Standard not
applicable

Standard without
references

Standards Search Process
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Vehicle
Maintenance
Vehicle
Vehicle Design
Operations
Hot Fault

Bearing Reporting
Vehicle Detection
Acceptance
Monitor in-
Accident Personnel
Management Training

Hot Axle Bearing Detection System Interfaces

Philadelphia, PA
June 24-27, 2013

Supplier
Accreditation

Train Control
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Class 1and 2
. -——— — —
railroads
AAR Company-
specific
standards
— Freight cars
— Systems architecture
—  Quality assurance
—

Data management and
communications

Locomotives

Loading

Intermodal

—» Structures

— Track
—> Passengers and transit

—> Communications and
signals

— Engineering services

—> Maintenance

US Railroad Standards
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1.2 References

1.2.1 American National Standards Institute, American National Standard for Freight Contain-
ers—Automatic Identification, ANSI MH5.1.9-1990

1.2.2 International Standards Organization, ISO 6346—Freight Containers—Coding, Identifica-
tion, and Marking

1.2.3 International Standards Organization, ISO IS 10374—Standard for Automatic Identifica-
tion of Containers

1.2.4 International Standards Organization, ISO 9001—Quality Systems

1.2.5 AAR Manual of Standards and Recommended Practices, Section C, Part III—Specifications
for Tank Cars (M-1002); Section L—Lettering and Marking of Cars (S-910)

1.2.6 AAR Universal Machine Language Equipment Register (UMLER) Data Specification Man-
ual

AAR S-918 Automatic Equipment Identification
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- stobs reports Driver reports train forward
Driver: oP - P ~| inspects [ P » or waits for
train at to . to )
signal signaller train signaller rolling stock
gﬁ 9 9 technician
\ f \ 7
Train HAB Train Movement
Data Data Status instructions
Set Signaller Signaller instructs
Signaller: | | signal to »| advises HAB »| driver in accordance
red detection with DOTE
Activation
Data Hot Axle Box

Inspection Process
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Return
Proceed - to
normally service
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Driver bearing) run
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: Allocated to
Bearings > HABD (component)
(function)
Allocated to . HABD system
(component)
Decomposed by . Scan bearings
(function)
Decomposed by> Detect hot bearing
(function)

Documented by GERT8014
(document)

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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And finally:
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Thank You
Chris Bouch Prof. Clive Roberts
c.bouch@bham.ac.uk c.roberts.20@bham.ac.uk
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