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Modular signalling

• Objectives
– Drive efficiencies in signalling renewals
– Enable future operating flexibility by making 

replacement of mechanical signalling a viable 
business decision

– Allow rapid scheme development replicating existing 
functionality but also facilitating later cost effective 
enhancements and/or rationalisation



Modular Station

• Slide from Sarah



Modular Station



Modular S&C



Modular Signalling



Modular Signalling

• Repeatable signalling which needs 
repetitive railway.

• Enables
– Standard designs proven elsewhere
– Standard construction requirements
– Factory build to a high degree
– Unit testing
– Process change



Modular signalling ready



Modular signalling ready



Why not before now?

• Spend traditionally renewal led

• Mechanical signalling indefinitely sustainable
• Very reliable

• Low cost maintenance
• Distributed signallers allow high degree of 

degraded working

• We never asked the question “How much does it 
cost to operate?”



What’s changed?

• The general drive for a modular approach
• CP4 efficiencies challenge

– Renewals costs
– Operating costs

– Capacity increases from ERTMS

• Requirement for flexible control



Key Elements of Vision



VISION

Three dimensions to the Operating Strategy

Signalling Technology

Conventional

In Cab, ERTMS L2>

Increased span of control

Consolidated locations

834 locations

Traffic Management

Reactive

Predict, prevent & mitigate



Key targets

• Key targets
– Cost effective delivery (At least 50% reduction in 

rates) 
– Efficient functionality enhancement later
– Short timescales from launch to delivery
– Returns in CP4
– 250 SEU per workstation capability
– Viable ongoing ownership costs
– Migration to a roll out programme at target prices 



Modular Unit (Island)
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How to make a change

• The required changes are either
– Group Standard changes

– Company Standard changes
– Culture, Common Approach and Process 

changes.
– Concept of “Modular Handbook” to enable 

above.

– 9 interrelated work streams



1.Train Movement requirements

• Layout rules
– Standard modules

• Interlocking principles
• Statement of logic (control tables?)
• Fringe functionality
• Passive provision for cost effective 

enhancement later
• Interface with LX developments



Layout modules

Building to:

Or?
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Layout Island

Possibly more complex Islands and simple Islets



MCB – OD LX

Approx 100sec at 100 mph
Target< 2 Minutes At Line Speed

< 3 Minutes At >30mph

Strike-In
10 Sec 
Sighting

Braking Dist’
GK/RT0075 

(45s)

40 Sec 
Operating Time

~5sec 

“CCTV Crossing With The CCTV Replaced By an Obstacle Detector”
Minimise road closure time by the use of sophisticated auto lower 

Single Auto Lower Strike-In Up To Say 60mph
Two Point Auto Lower Say 60-90mph
More Than Two Or Variable Above say 90mph
But Auto Lower Can Always Be Non-Vital (Possibly By Train Describer)



Honeywell OD



2. Scheme development

• Revised GRIP process
• Mix of templating of deliverables and 

eliminating those not required when not 
optioneering solutions

• GRIP 2 & 3 combined



GRIP

• GRIP 1
– Initial consideration of the route to determine 

if Modular Signalling can be applied and 
gauge how much bespoke design will be 
needed to cope with unique situations and 
features i.e. is it standard?

• Deliverable is Standard Ops Requirements Spec

– Asset condition of retained infrastructure
• Deliverable is desk based asset condition report 

primarily for S&C and Level Crossings. 



GRIP

• Grip 3
– more in depth consideration of route to better assess costs and 

programme, based on track access possibilities. Key 
development activities are:

• Completion of the Ops Requirements Specification, to confirm scope with 
the Route Asset Owners

• Scheme sketches
• Asset Condition report – looking at assets to be retained - S&C, level 

crossings, DNO intakes, fringe signal boxes
• Filming and profiling of route by Omnicom / TRU
• LX topographic surveys*
• LX usage censuses* – though an acceptance is emerging that not necessary 

particularly where the type of protection is not under consideration

– * May be abortive if the project does not proceed beyond Grip 3 
but have a long lead time and will impede progress later if not 
procured at this time



ISP sketch tool



GRIP

• GRIP 4
– As current but much curtailed by use of the Modular Signalling 

handbook templated deliverables.
– Key products are:

• Scheme plans, produced using ISP Scheme and the profiled data generated in Grip 
stage 3

• Signal sighting forms, generated with the aid of the Gioconda tool
• LX Ground Plan, Order etc – produced from a project nominated single option
• Outline designs for other disciplines will be either nil or very minimal, based on the 

templated designs in the Modular Signalling handbook
• Fringe design specification, covering interfaces to the fringe signal boxes and to any 

retained level crossings
• Limited risk assessment as standard layouts carry known risks
• Many of the other documents needed will be created by completion of templates from 

the Modular Signalling handbook – eg the Project Communications Plan, Asset 
Management Plan, Operations Management Plan



Scheme plan production



Scheme plan production



Scheme plan production



Signal sighting

• High definition data capture from Train
• Data used for many purposes including:

– Gioconda tool
– Scheme plan production

– Equipment siting
– Signal sighting video



Signal profile precedent



3. Detailed Design

• We are trying to minimise bespoke design
• It becomes more a process of selection from known 

elements
• Will include selection of both elements and active 

functionality within elements.
• Staging and enabling a key study area
• Design deliverables to be determined for

– Construction
– Test
– Operation
– Maintenance
– Aim to start build from Scheme Plan derivative, Equipment siting

documents and signal sighting documents.



4. Assurance & Safety

• Assurance and safety process development
– Lifecycle model
– Product acceptance process
– RAMS and apportionment
– Functional proving
– Principles verification
– System verification and validation including testing
– Standards management process
– Degraded mode operational availability
– Design and installation quality
– Operability and maintainability
– System integration



5. System Architecture

• The elements and subsystems
– How they interact

– How they communicate (local and FTN)
– Graceful degradation

• Power supply and distribution
• Data distribution
• Interfaces



Central Equipment Room Interlocking Schematic
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FTN

VIXL containing project-specific “glue” logic + route setting

Smartlock Internal Data Architecture

VIXL containing project-specific “glue” logic + route setting

TFM G/W TFM G/W

SSI TFMs
(LDTs etc. not shown)

Fringe SB Fringe SBSignalling Objects Signalling Objects Signalling ObjectsSignalling Objects

Signalling Control System

VIXL containing
Pre-tested data

VIXL containing
Pre-tested data

VIXL containing
Pre-tested data

VIXL containing
Pre-tested data

I/O Telegrams I/O Telegrams I/O Telegrams I/O Telegrams

SSI LDT Links
In FTN

IECC I/F
Telegrams

SSL virtual interlockings



The Concept of Standard VIXLs

A1 Intermediate Block B1 Intermediate Block + LC C1 Block + Crossover D1 Block + Xover + LC

E1 Block + Xover + Sdg + LC

F1 Standard uni-directional fringe

B2 Intermediate Block + LC

F2 standard bi-directional fringe

D2 Block + Xover + LCC2 Block + XoverA2 Intermediate Block

E2 Block + Xover + Sdg + LC

SSL Standard VIXLs



WRSL System Architecture



6. Lineside Equipment

• Includes construction techniques
• Signals
• Cabling
• Power system products
• Train detection
• Equipment accomodation
• Plug coupling opportunities



That weird looking signal



That weird looking signal



Delivering the control case



Installing



Here comes the signal



Plugged together



7. Control Centre

• Workstation functionality
• Fringe requirements (train description etc)
• IECC scalable and Westcad proposed
• Operating floor / building requirements
• Human-machine interface
• Ergonomics



8. Maintenance

• Maintenance Concept requirements
– Faulting & maintenance strategy (tools, 

competence, response times etc)
– Functionality requirements (lockouts etc)

– Tools (specifications)
– Tools (hardware)

– Documentation / Records
– DRACAS

– Spares strategy
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Questions?


