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Summary
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Integrated 
Approach

Introduction

What is Systems Integration

Systems Integration (SI) for the infrastructure industry is the integration of systems 
within a project, not just the electrical, mechanical, architectural and civil systems, but 
also all technical and human elements. 

SI emphasizes a holistic view, focusing on projects and the systems they are 
delivering as a whole. SI includes technical (functional, operational, logical, 
physical, geographical) interfaces as well as schedule-related and organizational 
interfaces. 

It is necessary to ensure an integrated solution from conception, through design, 
construction, testing and into service. It ensures changes during construction consider 
the impact on the designed solution and facilitates required modifications.



5

Integrated 
Approach

Systems Integration on PLU

Why is Systems Integration Important on PLU

• Upgrading the Piccadilly Line whilst maintaining an operational railway is highly complex

• Implements change in People, Process, and Technology and considers physical, procedural and digital constraints

• Calls for an integrated whole system approach to enable successful realisation of benefits

• Fundamental that we learn the lessons from other programmes including Crossrail1 in particular:

Co-ordinating complexity

“As complexity increased within 
Crossrail so I observed the need 
for the client organisation to 
coordinate and sequence the 
work.”

Own the whole

“To complete the railway we needed to move 
beyond a conventional mindset of the individual 
parts working in collaboration with each other and 
more towards every leader and team owning the 
whole of the system. Genuinely standing in the 
shoes of others.”

1 - Crossrail CEO: 6 Lessons Learned From Leading Crossrail | Institution of Civil Engineers (ICE)

https://www.ice.org.uk/news-insight/news-and-blogs/ice-blogs/ice-community-blog/crossrail-ceo-what-i-learned-leading/?utm_source%09=dotdigital&utm_medium%09=email&utm_campaign%09=360472_2022%20-%20July%20-%20enews%20-%20Member&dm_i=74S4,7Q54,W3Z6U,WPA6,1
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Integrated 
Approach

Benefits

What are the benefits of Systems Integration

✓ Certainty of outcome

✓ A structured way of dealing with complexity 

✓ Provides a holistic view of programme and interfaces

✓ Often interfaces are not identified or specified until late in the project creating challenges

✓ Critical to the effective management of project risk / avoiding typical design 
and construction errors

✓ Mitigates project risks through a systematic, fully documented process to deal with changing 
configuration

✓ Mitigates against failure to properly define requirements

✓ Mitigates against failure to manage change

✓ It complements good project management including

✓ Full understanding off all stakeholders throughout lifecycle

✓ Maximises efficiency on pan programme activities including

✓ Assurance

✓ Testing and Commissioning

✓ Access and Closures

✓ EMC / HF / RAM / Cyber / Performance
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Integrated 
Approach

Key Components – Clear 
Vision and Priorities

Key Components - Clear Vision and Priorities

• Ensure the vision is clear and understood by all

• Use visuals, plans on a page to summarise

• Focus on current top delivery priorities 

• Constant communication with team and stakeholders

Sample Data
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Integrated 
Approach

Key Components – Scope 
Clarity / Requirements
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Integrated 
Approach

Key Components – Interface 
Management / Physical 
Architecture

Train Systems

Infrastructure

Operator

Wider TfL

RCS

Depots and 
Stabling
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Integrated 
Approach

Key Components – 
Configuration State Summary

Sample Data
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Integrated 
Approach

Key Components – 
Configuration State Summary

Sample Data
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Integrated 
Approach

Key Components – Testing 
and Commissioning 
Summary

Sample Data
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TfL RESTRICTED

Client Confident ial

Delivery Sequence (multiple MAs in a priority area to be delivered together)

Priority 1 MA2B MA4A MA4B MA5 Northfields to Cockfosters

Priority 2 Northfields to Heathrow MA3A MA3B

Priority 3 Acton Town to Rayners Lane MA2A

Priority 4 Uxbridge Branch MA1

Benefits:

• The ability to start integration testing with 24TS, traffic hours running, and passenger service earlier - facilitates 
Northfields to Cockfosters passenger service 

• Removes constraint on Uxbridge Branch (MA1) readiness first therefore significantly mitigating the interface risk with 
4LM (SMA14) 

• Facilitates earlier test train arrival at Cockfosters for train familiarisation for drivers, and training for O&M colleagues

• Essential for the utilisation of the initial maintenance facilities and stabling capacity at both Northfields and Cockfosters

• Optimises timetabling and faster fleet introduction and 73TS removal, critical to maintaining 24TS delivery beat rate

• Enables optimisation of available access
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Train Architecture

73 Train System v
24 Train System

Output specification, valuing 
Passenger Throughput, 
Passenger Comfort, Power 
Consumption & Whole Life 
Cost

106.8m over body ends

11.1m bogie 
centres

13.6m longest 
bogie 

centres

113.1m over body ends
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Train Architecture

New Train 
Configuration

Walkthrough, increased 
headroom, Air Cooling
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Train Architecture

Bogies

• Motor and Trailer variants

• Welded steel plate construction

• Hollow Axles

• 1.8m wheelbase & hydrobushes

• 700mm diameter wheels (new)

• H-frame

• Permanent Magnet Motors
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Train Architecture Interesting Features:
• Primary suspension - steel coil & rubber springs

▪ Hydro bush

• Secondary suspension

▪  Metalastic rubber (hourglass)

• Rough Ride Detection

• Friction modifiers (Flange and Back)

• Adhesion modifiers

• Sanders

• Lifeguards
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TfL RESTRICTED

Client Confident ial
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TfL RESTRICTED

Client Confident ial
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TfL RESTRICTED

Client Confident ial
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Train Architecture

Test Train Track Video
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TfL RESTRICTED

Client Confident ial
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TfL RESTRICTED

Client Confident ial
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TfL RESTRICTED

Client Confident ial
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TfL RESTRICTED

Client Confident ial
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TfL RESTRICTED

Client Confident ial
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TfL RESTRICTED

Client Confident ial
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TfL RESTRICTED

Client Confident ial
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TfL RESTRICTED

Client Confident ial
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TfL RESTRICTED

Client Confident ial
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TfL RESTRICTED

Client Confident ial
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Key Milestones

PLU Major Milestones
(dates are indicative)

Major Milestones Forecast Date

The first 24 tube stock train is delivered to London Late 2024

Sponsor Key Benefit P0 - First 24TS in Passenger Service Early 2026

Sponsor Key Benefit P1 - Piccadilly Line Train Replacement Complete 2027

Sponsor Key Benefit P1.1 - Timetable uplift to 27 tph 2027

Note - full completion of depots maintenance facilities runs beyond 2027
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The Piccadilly 
Line Upgrade

Q&A / Discussion
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Car Body Assembly

Timelapse Video
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