




Sponsor’s Programme Requirements – Piccadilly Line 

NTfL-2344.3.4-LUL-RPT-0057 Version 2.0 Page 3 of 73 

Table of Contents 

1 Introduction ------------------------------------------------------------------------------------------------------- 5 

1.1 Purpose of this Document ---------------------------------------------------------------------------------- 5 

1.2 Change Control ----------------------------------------------------------------------------------------------- 5 

1.3 About the NTfL Programme -------------------------------------------------------------------------------- 5 

1.4 Abbreviations -------------------------------------------------------------------------------------------------- 5 

1.5 Definitions ------------------------------------------------------------------------------------------------------ 6 

1.5.1 Piccadilly Line Benefit Stages ----------------------------------------------------------------- 6 

1.5.2 General Definitions ------------------------------------------------------------------------------ 6 

2 Piccadilly Line Candidate System ------------------------------------------------------------------------- 9 

2.1 NTfL Peak Service Levels --------------------------------------------------------------------------------- 10 

2.1.1 Eastbound ---------------------------------------------------------------------------------------- 11 

2.1.2 Westbound ---------------------------------------------------------------------------------------- 16 

2.1.3 Tph Diagrams ------------------------------------------------------------------------------------ 23 

2.2 NTfL Inter-station Runtimes ------------------------------------------------------------------------------- 27 

2.2.1 Eastbound ---------------------------------------------------------------------------------------- 28 

2.2.2 Westbound ---------------------------------------------------------------------------------------- 32 

2.3 NTfL Boarding and Alighting Times --------------------------------------------------------------------- 35 

2.3.1 Door Open/Close Times ----------------------------------------------------------------------- 35 

2.3.2 Eastbound ---------------------------------------------------------------------------------------- 36 

2.3.3 Westbound ---------------------------------------------------------------------------------------- 39 

2.4 NTfL Capacity Uplift ----------------------------------------------------------------------------------------- 42 

3 Output Requirements ----------------------------------------------------------------------------------------- 43 

3.1 New Passenger Rolling Stock ---------------------------------------------------------------------------- 43 

3.2 Automation ---------------------------------------------------------------------------------------------------- 45 

3.2.1 GOA2 Capability -------------------------------------------------------------------------------- 45 

3.2.2 GOA4 Capability -------------------------------------------------------------------------------- 45 

3.2.3 Signalling ------------------------------------------------------------------------------------------ 45 

3.2.4 Platform-Train Interface (PTI) ---------------------------------------------------------------- 46 

3.3 Service Capability ------------------------------------------------------------------------------------------- 48 

3.3.1 West London Services ------------------------------------------------------------------------- 48 

3.3.2 Continuation of Piccadilly Line Service ---------------------------------------------------- 51 

3.3.3 Recovery Margins ------------------------------------------------------------------------------- 51 

3.4 Infrastructure -------------------------------------------------------------------------------------------------- 52 

3.4.1 End State Track Layout (ESTL) ------------------------------------------------------------- 52 

3.4.2 Platform Cooling --------------------------------------------------------------------------------- 53 

3.5 Service Reliability and Customer Experience --------------------------------------------------------- 53 

3.6 Service Life ---------------------------------------------------------------------------------------------------- 55 



Sponsor’s Programme Requirements – Piccadilly Line 

NTfL-2344.3.4-LUL-RPT-0057 Version 2.0 Page 4 of 73 

3.7 Energy Usage ------------------------------------------------------------------------------------------------ 55 

3.8 Operations and Maintenance ----------------------------------------------------------------------------- 56 

3.8.1 Maintenance Labour Requirements -------------------------------------------------------- 57 

3.8.2 Reversing Capabilities ------------------------------------------------------------------------- 58 

4 Pre-Upgrade Performance Data --------------------------------------------------------------------------- 59 

4.1 Peak Service Levels (P0) ---------------------------------------------------------------------------------- 60 

4.1.1 Eastbound ---------------------------------------------------------------------------------------- 60 

4.1.2 Westbound ---------------------------------------------------------------------------------------- 63 

4.1.3 Tph Diagrams ------------------------------------------------------------------------------------ 67 

5 List of Consultees ---------------------------------------------------------------------------------------------- 71 

6 Future Updates -------------------------------------------------------------------------------------------------- 73 

 



Sponsor’s Programme Requirements – Piccadilly Line 

NTfL-2344.3.4-LUL-RPT-0057 Version 2.0 Page 5 of 73 

1 Introduction 

1.1 Purpose of this Document 

This specification defines the outputs and capabilities that shall be delivered by the New Tube for 
London (NTfL) Programme (hereafter referred to as the Programme) with respect to the Piccadilly 
line only; it must be read in conjunction with the Sponsor’s Remit, document reference: NTfL-
2344.1.1-LUL-RPT-00056 and supporting documentation. 

Note that general programme wide requirements are contained within the Sponsor’s Remit; this 
document focuses on line specific capabilities and constraints. 

 

1.2 Change Control 

The content of this document is subject to Change Control following the first approved version.  Any 
updates to this document will be formally communicated to the Programme by the Sponsor. 

 

1.3 About the NTfL Programme 

Information about the NTfL Programme, its goals and objectives are detailed within the NTfL 
Concept and Blueprint, document reference: NTfL-2344.2.2-LUL-RPT-00035-01. 

 

1.4 Abbreviations 

GOA2 - Grade of Automation 2 

GOA4 - Grade of Automation 4 

GWh - GigaWatt Hours 

LU - London Underground 

NTfL - New Tube for London 

OTT - On Train Time 

PICU - Piccadilly Interim Control Upgrade 

PTI - Platform Train Interface 

PWT - Platform Wait Time 

RTM - Remote Track Monitoring 

RVAR - Rail Vehicle Accessibility Regulations 

SAF - Service Affecting Failure 

SDO - Selective Door Opening 

SETT – South Ealing Test Track 

TPAC - Tunnel and Public Area Cooling  

tph - Trains per Hour 

uwOTT - Unweighted On Train Time 

uwPWT - Unweighted Platform Wait Time 
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1.5 Definitions 

Terms defined below are denoted within this document using italics: 

1.5.1 Piccadilly Line Benefit Stages 

Some requirements within this document refer to the following Key Benefit Stages for the Piccadilly 
line which are defined below: 
 
Key Benefit Stage P0: 
First Piccadilly Line train in passenger service 
Date: End of May 2024 
 
Key Benefit Stage P1: 
Piccadilly Line train replacement complete 
Date: End of Dec 2025 
 
Key Benefit Stage P2.1: 
Service Enhancement: semi automated train operation - system capable of supporting 33tph 
Date: End of May 2026 Timetable Change 
 
Key Benefit Stage P2.2: 
Redundant assets recovered from post Piccadilly Line Service Enhancement stage P2.1 
Date: End of May 2028 
 
Key Benefit Stage P3.1: 
Fully automated train operation – system capable of supporting 33tph 
Date: May 2037 Timetable change 
 
Key Benefit Stage P3.2: 
Redundant assets recovered from all previous Piccadilly Line upgrade stages 
Date: End of May 2039 
 
 

1.5.2 General Definitions 

Terms defined below are denoted within this document using italics: 
 
'73 Tube Stock: 
The legacy 1973 Tube Stock that runs on the Piccadilly line, to be replaced by the NTfL Trains. 
 
AM Peak: 
The AM Peak times are: 7am to 10am weekdays. 
 
Candidate System:  
At this stage of Programme development, the business case has been generated using a set of 
assumptions around train performance, railway performance and subsequent benefits.  This 
optimised set of assumptions produces a "Candidate System".  It is intended that these assumptions 
will be tested during various procurement exercises, and once the business case is updated to 
confirm the optimum cost, risk and benefit, the "Candidate System" will be replaced by the "Proposed 
System". 
 
Concept Documentation: 
A list of Concept documentation is contained within the Sponsor's Remit. 

 
Grade of Automation [#] (GOA[#]): 
Grade of Automation. This is one of five grades (0 to 4) those of which are applicable to NTfL are 



Sponsor’s Programme Requirements – Piccadilly Line 

NTfL-2344.3.4-LUL-RPT-0057 Version 2.0 Page 7 of 73 

defined in The Operations and Maintenance Concept (NTfL-2344.1.1-LUL-RPT-00066). 
 
Inter-Peak: 
Inter-Peak refers to the 10am to 4pm period weekdays. 
 
Key Benefit Stage(s): 
Realisation of benefits is expected in a number of Key Benefit Stages; these stages are detailed 
within the NTfL Concept and Blueprint document, with the main changes to the railway at each 
stage categorised against four main Programme Goals: 
 
1) Increase Capacity 
2) Improve Railway Safety and Reliability 
3) Improve Customer Experience 
4) Reduce Whole Life Costs 
 
NTfL Trains: 
The new passenger trains that shall be procured for the Piccadilly line. 
 
Off Peak: 
Off Peak includes all the hours outside AM and PM Peak hours (inclusive of Inter-Peak). 
 
[unweighted] On Train Time: 
The unweighted On Train Time (uwOTT) is an aggregated and averaged figure for the whole of the 
Piccadilly Line. 'Unweighted' means that crowding on the train does not factor into this metric.  Further 
information can be found within the document: 'NTfL Service Reliability Requirements'. 
 
Piccadilly line: 
Includes all stations, infrastructure, stabling areas, maintenance areas and branches of the Piccadilly 
line including the interoperable section with the Metropolitan line, the District line and the future 
branch to Ealing Broadway. 
 
[unweighted] Platform Wait Time: 
The unweighted Platform Wait Time (uwPWT) is an aggregated and averaged figure for the whole of 
the Piccadilly Line.   'Unweighted' means that platform crowding does not factor into this metric.  
Further information regarding this metric can be found within the document: 'NTfL Service Reliability 
Requirements'. 
 
PM Peak: 
The PM Peak times are 4pm to 7pm weekdays. 
 
[Where] Practicable: 
If "where practicable" has been used within a requirement statement, this is a requirement with an 
acknowledgement by the Sponsor that there is a possibility that the cost of implementation versus the 
benefit may be disproportional.  Until a derogation is provided by the Sponsor, the Programme must 
meet the respective requirement. 
These are still requirements on the Programme to deliver, but do not have a critical impact on the 
output; therefore where it is deemed by the Programme that the cost of meeting the requirement is 
disproportional to the benefits, the Sponsor shall be notified via an agreed process with a justification 
for why it is not in the Programme's best interest to deliver, or deliver fully. The Sponsor will decide 
the most appropriate course of action based on the information provided by the Programme. 
 
Run Time: 
Time taken from wheel start at station A to wheel stop at station B for a single train. 
 
South Ealing Test Track (SETT): 
The eastbound local road between Northfields and Acton Town contains facilities for wet/dry rail 
emergency brake performance testing and general rolling stock performance/type testing. 
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Service Affecting Failure (SAF): 
A failure that causes an initial delay of two minutes or more to the service. 
 
Sponsor: 
The Client Organisation (including its nominated representatives) to which the outputs defined herein 
shall be delivered to by the Programme. 
 
System: 
A combination of assets, technology, people and processes that delivers a defined capability to a 
defined quality. 
 
The Programme: 
The (NTfL) Programme is responsible for the delivery of the outputs within the defined constraints and 
to the quality specified by the Sponsor.  The Programme includes all sub-projects including any teams 
that are sub-contracted by the Programme. 
 
Train Maintenance Areas: 
A designated area where maintenance work can take place on a train in a suitable environment; In 
such areas the train needs to be placed in a safe state for the respective maintenance activity. 
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2.1 NTfL Peak Service Levels 

This section denotes service level information for the upgraded NTfL railway. It currently only holds 
Piccadilly line data for the ‘service enhancement’ (GOA2) benefit configuration stage, but note that no 
additional capacity is expected to be made available by the implementation of fully automated GoA4 
operation, so the overall performance predicted for the service enhancement GoA2 benefit 
configuration stage can be considered to be the end-state service level. 

This is for a 33tph peak service pattern; there is ongoing work to optimise the service levels and this 
document will be updated to reflect any changes following the conclusion of that work. 

Required Service Levels – Calculated as sum (Max, Interoperable, Degraded Mode tph), unless the 
notes column indicates otherwise. 

 
Source Data: 
 

 tph – Sponsors meeting with Transport Planning: 11/02/2016 
 

 Night Tube tph – TfL Intranet (Dec 2015) 
 

 Interoperable tph – 4LM SPRRD 
 

 Degraded Mode tph – Sponsor & Transport Planning Meeting Minutes 14 December 2015. 
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Upgraded Degraded Modes (1 of 4) 
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2.2 NTfL Inter-station Runtimes 

This section denotes inter-station runtime information for the Key Benefit Stage P2.1. 

The runtimes in this section are indicative of the Sponsor's expectations to maximise runtime benefit. These 
values are based on revision 14 of the Trains Data Assumptions Register which at the time of writing, only 
considers typical performance characteristics associated with a generic moving block signalling system and 
candidate train. It should be noted that this data set does not include consideration of clearance infringement 
issues which could subsequently increase runtimes. It does however take into account initial forecasts of the 
impact of infrastructure mitigations to relieve air velocity impacts at the following seven locations; South 
Kensington, Knightsbridge, Green Park, Piccadilly Circus, Covent Garden, Russell Square and Caledonian 
Road. Further refinement of the impacts of these mitigations is currently being progressed and any resulting 
changes to the runtime set will be included in a future issue of this document. 

In addition, as part of the signalling procurement, it may be necessary to trade off runtime to meet the 
reoccupation times required to achieve the desired service levels. This should be done in such a way that 
whole life cost and benefit are maximised. An allowance of 5% has been added to the simulated runtimes to 
cater for data input uncertainty which will be refined as performance attributes of the signalling and rolling 
stock systems become known as the Programme progresses. 

 

Source Data: 

 RT-PIC-008 Piccadilly Runtimes for TSM 24-09-2015.pdf modified with Picc SPR –IRIs – October 
2016.xlxs. 

 Picc SPR – IRIs – October 2016.xlsx reflects profile RS2; a combination of IB1 (the Vmax speed 
profile) and RS1 (where speeds were restricted for all in-tunnel links to maintain air speeds in line with 
today). From the West portal to South Kensington, the line would run at the RS1 profile; between 
South Kensington and Caledonian Road the line would run at IB1, then between Caledonian Road 
and the East portal the line would run at RS1. The only exception to this is between Eastbound 
between Barons Court and Earls Court where RS1 and IB1 are the same. 

 Note: data includes a 5% allowance. 
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2.3 NTfL Boarding and Alighting Times 

Tables in this section denote the Post-GOA2 implementation boarding and alighting times to be used in 
railway performance calculations. 

Data in this section is measured in seconds and reflects both boarding and alighting times only and total 
stopping times which include static components. Static components included are shown below and may be 
optimised to reduce total stopping time. 

Note that under GOA4 total stopping times would also include timings for PEDs and Gap Fillers which have 
not been included in the calculations below. These times should also be optimised to reduce total stopping 
time. 

Note: Arnos Grove is currently a crew change location but may operate without Crew Change in the future in 
order to accommodate the higher service levels. 

Note: For boarding and alighting times. at terminating stations more time may be required for layover. 

 

Source Data: 

 Transport Planning, S&SD (January 2016), based on forecast future demand. 

 

2.3.1 Door Open/Close Times 

Tabulated ‘Total Stop Times’ in this section, include the following static components which may be optimised 
for future performance: 

Door Open Sequence: 

Driver reacts to train stop and presses door open button: 0.62s 

Correct door Side Enable delay after train stop: 0s 

Driver presses door open button to doors open energised: 0.04s 

Doors fully energized to doors fully open: 1.90s 

 

Door Close / Train Start Sequence: 

Driver presses door close, door alarm activated, door close enabled and doors full closed: 6.01s 

Driver reaction time to pressing start button: 0.89s 

Start button pressed to ATO demanding traction and brake release and motor effort overcomes brake effort: 
1.60s 
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4 Pre-Upgrade Performance Data 

This section holds service level information prior to the NTfL upgrade; it is intended to be used to for 
comparative purposes only. 

 

Source Data: 

 tph – Piccadilly line WTT54 Cars Across Sections – Train Service Planning 

 Night Tube tph – TfL Intranet (Dec 2015) 

 Interoperable tph – 4LM SPRRD 

 Degraded Mode tph – Sponsor & Transport Planning Meeting Minutes 14 December 2015 
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4.1.3 Tph Diagrams 

 

Pre-upgrade Weekday and Saturday Peak 

 

Pre-upgrade Weekday Off Peak and Weekend 
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Pre-upgrade - Degraded Modes (1 of 4) 
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Pre-upgrade - Degraded Modes (2 of 4) 
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Pre-upgrade - Degraded Modes (3 of 4) 

 

 

Pre-upgrade - Degraded Modes (4 of 4) 
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6 Future Updates 

There is a possibility that a future update to this document includes Piccadilly Line requirements related to 
interim capacity uplifts as specified in the Timetable Migration Plan. 

The ‘Candidate System’ will eventually become a ‘proposed system’ once the various rolling stock and 
signalling and train control procurement exercises have completed and the Piccadilly line element of the 
business case is updated. This document is expected to be updated accordingly. 

The conclusion of the West London Services feasibility study (Sponsor’s Instruction #016) may result in an 
update to Section 3.3.1. 

A future study on the effects of dust on reliability may be required once the details on the new train are known. 
The outcome of this study may impact the reliability targets in this document. 




