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Design Overview & Integration
Chris Binns Former Chief Engineer



Scheme Development

Business Case and Pre-Bill 
Consultation
Crossrail (Hybrid) Bill and 
Reference Designs
Sponsor’s Requirements
Stakeholders and 
Programme Partners 
Consultation
Crossrail Programme 
Functional Requirements
(CPFR)

Requirements Management 
established from the outset



Requirements

DOORS Implementation

A clear engineering lifecycle 
was developed, 
implemented and built into 
the overall programme 
schedule



Engineering 
Foundation

Design Gates 1, 2 & 3 
leading to:

Concept Design Overview
Interim Design Overview
Final Design Overview

Design baselines updated 
as details were worked, with 
Final Design Submission 
Addenda produced all the 
way through the life-cycle 
up to As-Built status.



During design phase the Contractors presented design assurance to CRL at 3 ‘Gates’
The following table provides details of the Crossrail Gates 1, 2 and 3 and the equivalent stages under 
other familiar processes:

Wrap-up Gate was used to bring together a Contractor’s
Gate 3 submissions to demonstrate a complete design.
The Handover strategy was based around Elements, and not 
Contracts, so CRL needed to test the Designs from an Element level.
This led to the Final Design Overview Process
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Design Gates and the Final Design Overview

Crossrail Gate RIBA Stage GRIP Stage LU Stage % completion Description

Gate 1 C or D 3 Conceptual Design Statement
Ref Clause 3.15 – S1538 20% Design Final Scheme design

Gate 2 E 4 60% Design Development of single option

Gate 3 F 5 Compliance Submission
Ref Clause 3.17 - S1538 100% Design Detailed design; tender documents 

and production information

Contract Gate 
Wrap-up

Systemwide 
Interfaces

FDO

Other CRL 
Integration 

Evidence

IM Assurance

Gate 1s
Gate 2s

Gate 3s



Integration 
Model
Four Pillars

Collectively Safe
Collectively Performs
Collectively Operable
Collectively Maintainable 



FINAL DESIGN 
OVERVIEWS (FDO)

Outputs:

Completion and 
acceptance of 32 FDO 
Reports
Completion and approval 
of over 1,000 FDO 
evidence documents
Close out of over 2,000 
FDO issues raised 
during the review 
process



Systems Integration – Many Layers of Integration



Processes 
supporting 
Integration

Four Pillars

Collectively Safe
Collectively Operable
Collectively Maintainable
Collectively Performs



Operations & Maintenance Integration



Crossrail Engineering 
Safety and Assurance 
Case (CESAC)

Marshalling the 
Evidence:
The CESAC was the top 
level summary assurance 
case
Complete argument drawn 
from CRL, RFLI, MTR-EL, 
LUL, BT and NR to 
demonstrate that:
• The minimum scope and 

functionality conditions for 
each stage had been met

• The delivered scope and 
functionality was 
sufficiently integrated and 
assured for the 
subsequent stage

• The IM’s and Operators 
were ready
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