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Critical factors of success for hyper complex railway projects

Why are railway project HYPER complex?

» Every railway project has a lot of focuses:

Technical railway system:

Track works

Radio comm

Signalling

Electro-
mechanics

Data comm
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Critical factors of success for hyper complex railway projects

Why are railway project HYPER complex?

» Every railway project has a lot of focuses:

extended railway system:

Radio comm

Civil works Signalling

Incident
handling

Data comm
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Critical factors of success for hyper complex railway projects

Why are railway project HYPER complex?

» Complex railway project system:

And you have to coordinate all this focuses one with others!

Project risks
management

Operating
processes

Track works Radio comm

Project time . . .
environment Signalling
management
Civil works
Temporary Electro-
. . and . Data comm
installations . mechanics
tunnelling

Incident
handling
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Critical factors of success for hyper complex railway projects

Main risks / success factors

If you want to solve a complex requirement with an optimal project you will have to construct an all
including, well balanced solution!

For a component or multi subsystem solution you need a perfect interface management:

suboptimal optimal

Solution: solution:

With a collection of not to the superior goals optimised subsystems you will never reach a optimal solution!
So you need an interface / integration manager!
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Critical factors of success for hyper complex railway projects

Integration management view

e In a major construction project operating process specialists are needed because the operating processes
define the basic requirements for the system.

e And you need system integrators and interface engineers for a well balanced system from signing the
contract on!

Operating Prozesses

7\ /N /0

Electro-

: ata com dio com ignalling
echani

Thack work

Interface Engineering
& Integration
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Critical factors of success for hyper complex railway projects Lusdlor

Requirements to the project

The different trade have different languages, even when all are speaking English. So you need an
interpreter to prohibit misunderstanding.

For example is a civil engineer thinking in concrete and statics, while a signalling engineer is thinking
in processes an risks acceptance. This produce some misunderstanding, because the same word has
different semantics in the different trade.

So the project needs at least one systems engineer, who has the overview over the whole project. In
smaller projects (s)he can also be the interpreter.

In additional every subsystem needs a system engineer with the following skills:

In every field of activity you need at least one specialist of who can discuss solutions interdisciplinary -
> see next slide.
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Critical factors of success for hyper complex railway projects

Requirement to system engineers

e A successful engineer is an engineer who understands the users processes and the interrelationship of
the complete system.

e For achieving this goal you have to discuss with engineers of other disciplines and coordinate the
integration of the entire system.

Electro-

. Track works
mechanics

Data comm Radio comm Signalling

v

Knowhow
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Critical factors of success for hyper complex railway projects Lusdlor 5?

Procedures for successful projects

e An (extended) quality method for complex projects is RAMS and documented in EN 50126.
e RAMS = Reliability, Availability, Maintainability, Safety.
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Figure 5 — The "V" representation drawing

e RAMS contains a lot of well known parts as for example FMEA.
e RAMS has for the first time a substantial initial effort to develop the model.

e And the not very well documented advantage of RAMS is the sensitivity analysis of the severity for incidents
and faults!

10
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Critical factors of success for hyper complex railway projects Lusdlor 5?

Procedures for interface management

e Asthe interface management is an important success factor, following a possible procedure:

Make a two-dimensional matrix with all trades / subsystems.
For every intersection between two sides make in interface document.

The interface document contain in minimum timeline, responsibility, technical requirements, localized
requirements and signed from the partners. This is the collaboration contract and has to be actualised,
when facts are changing.

Even if there is no interface between two possible partners, this has to be documented and signed from
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Critical factors of success for hyper complex railway projects

Thanks for your attention,

Questions?
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