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Introduction
1.1

Requirements
Centro have instructed Turner & Townsend to develop a procurement strategy for
the procurement of their programme of extensions to the Midland Metro network.
Due to the number of large civil engineering contracts likely to be tendered in the
forthcoming years including HS2, Network Rail and the Highways Agency amongst
others, we understand it is considered that if Centro tendered each network
extension individually it would be unable to attract key/known suppliers to bid due to
the small size and scale of each extension. However, it is anticipated that if the
network extensions were combined into one large contract this would become
attractive to such supplier. We are advised that Centro has in the past engaged with
Laing O’Rourke, Volker, Graham Construction and Balfour Beatty to discuss this and
all have responded favourably to the idea of combining the works into a single
contract.
Therefore this study has been developed on the basis that the network extensions
will be the subject of a single combined procurement, however it is recognised that
the final procurement will need to analyse the timing of each network extension.
This procurement strategy document identifies:

1.2



The key drivers, desired outcomes and perceived risks and constraints for the
planning, delivery and implementation for the network extensions;



The various procurement approaches Centro can consider for each of the network
extensions;



The risks and issues associated with each sourcing option;



The key criteria Centro need to consider when evaluating each option;



The identification of the preferred procurement approach.

Background
Over recent years Centro has commenced work on the Birmingham City Centre
Extension (BCCE) to the Midland Metro Light Rail System. It has always been the
intention to carry out further light rail projects linking into the BCCE and Line 1 as
funding became available.
Following the government’s decision in 2013 to devolve major project funding for
transport to Local Transport Bodies (‘LTB’s’) work has been ongoing to develop
future routes for the Midland Metro system.
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The results of funding bids to the LTB’s and a strategic decision by the ITA and PTE
have resulted in development funding for the following projects:


Centenary Square Extension (Pinfold Street to Centenary Square)



Wolverhampton City Centre Extension (Pipers Row to Railway Station)



Birmingham Eastside Extension (to link with HS2 station at Curzon Street,
extending further to Adderley Street)



Edgbaston Extension (Centenary Square to Edgbaston)

Further routes linking Solihull via East Birmingham, Wednesbury to Brierley Hill (in
phases) and Wednesfield, Willenhall and Walsall (via phased 5W’s route) to the light
rail system are also being considered.
In respect of previous projects, contractors have been procured through OJEU
compliant processes on a project by project basis. The funding position at present
has led to larger routes being split up into smaller, more easily funded sections and
this has had an impact on the number and quality of contractors interested in
bidding for such smaller packages of work. This position has led Centro to
reconsider its strategy relating to the preparation and tender of such projects. It is
now intended to let a framework/call off contract with a single contractor for a period
of 10 years, adequate to deliver the plans for Midland Metro.
1.3

Approach
The Procurement Strategy has been developed using two methods to enable Centro
to make an objective selection. The methodology adopted included:


A Desktop analysis of the various procurement approaches, including an
explanation of the structure and requirements of each available option;



Project Investigation Workshops, where the project background, requirements,
objectives and risks were identified;



A Qualitative Options appraisal using workshops to evaluate and agree a
preferred approach which takes into consideration the key criteria identified
during the workshops.

The final chosen approach will be subject to further review by Centro and will include
consultation with internal stakeholders, funding institutions and soft market testing
with suppliers and contractors. Following these activities a recommendation will be
submitted to the Metro Programme Board.
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Aims & Objectives
To identify the most effective procurement approach for the projects, the following
project objectives and key points were identified through an initial workshop held by
Centro:


To appoint a single contractor to work in partnership with Centro for an extended
period of time to construct all new Metro infrastructure (extensions, Park and
Rides, Depots, Sprint works etc.) and carry out all major maintenance projects
(track replacements etc.).



Certainty of timescales and costs are critical to maintaining confidence in the
ongoing expansion of the Midland Metro system. In order to achieve this it will be
important to develop and maintain a long term relationship with the contractor
so as to allow appropriate skills and expertise to be retained for the duration of
the programme.



Funding for each extension is sought and secured separately (this is discussed
more below)



Ownership of the development of the programmes sits with Peter Adams,
ownership of the construction works sits with Stuart Evans.



The biggest risk to the procurement process is not achieving a suitably attractive
proposition for the market (when considered against other major programmes
such as HS2 and Highways Agency) that will ensure that Centro can achieve a
sustainable long term delivery proposition.



In order to allow for works on CSQ to commence in June 2016 it is planned to
send Invitations to Tender in June 2015 with a Contract Notice inviting PQQs
being published on 1st April 2015 (this may be subject to change). This timescale
assumes the use of the Negotiated Procedure and hence a 12 month duration
from publishing PQQ to award of contract.

Decision Process Stages & Approvals
Following the selection of an appropriate procurement strategy, approval is required
from the Heads of Legal, Procurement, Metro Finance, Metro Health and Safety and
Equalities. The strategy must then be approved by the Metro & Sprint Programme
Board.
Sitting on the Metro Programme Board are Councillors from the West Midlands
districts and senior Centro staff. Approvals will be needed from both the Metro &

3

making the difference

Centro Procurement Strategy
Midland Metro Network Extensions

Sprint Programme Board and Centro Executive post procurement ahead of the final
appointment of a contractor.
The key persons involved in the development/contribution of the procurement
strategy are the Metro Senior Management Team, the project managers involved in
the development of future routes, the project team managing the construction of the
Birmingham City Centre Extension, in house risk management, procurement and in
house and external legal support.
The key stakeholders outside of this group are the members of the Metro
Programme Board of whom the key members are the Finance Director of Business
Support and Chief Executive Officer of Centro. Previously the Metro Programme
Board and Centro Executive Board have approved the exploration of a long term
partnership approach with a single contractor. Given this prior approval it is thought
that both groups can be kept satisfied through informal updates with Metro’s Senior
Management Team who will be involved in the development of the strategy.
There are no external stakeholders who need to approve the procurement approach.

Other Key Considerations


The vision for the contract is one of partnership working with a single contractor
who is involved in the delivery of all Metro extensions through from feasibility
studies to design and construction. Risk is to be shared between all parties
involved in the delivery of the extensions and there is a desire to co-locate and
provide incentives for good contract performance.



It is one of the aims of the procurement that the successful contractor will aid in
the development planning/strategy of future extensions.



Funding for the construction and development of each extension is obtained
from different sources including grants from the LEP’s, from councils via
Enterprise Zones, Central Government or borrowing secured against ticket
income or income from related developments – hence the ‘on time’ completion of
works being the key consideration.



There is the potential for EU money to be sought and note of this must be made
in the OJEU notices, however, there is no requirement for branding etc. Any EU
money obtained may result in the procurement being audited at a future date.



A third party engagement strategy is not required by this procurement
exercise and internal Stakeholder engagement will take place as part of the
business as usual internal procurement processes or via attendance at
workshops.
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Estate management/maintenance and handover of completed works is not a
concern as there are set national standards and guidelines which govern this
process.



To ensure work on site starts in June 2016 and to allow for a negotiated
procedure, the high level procurement programme is to launch the tender
process in June 2015 proceeded by a PQQ process starting in April 2015 or such
later date as to be confirmed by Centro.



Informal market testing has been carried out by senior members of the Metro
team with companies such as Colas, Volker Rail, Balfour Beatty and Spencer Rail.
All have responded positively to both the packaging of work and the partnership
approach. There is a desire to attract larger European companies to tender and
to this end if time allows a PIN notice will be placed to help facilitate this.



Client capacity and capability: the Metro team is currently managing the
construction of an extension in Birmingham City Centre and therefore there is a
high degree of intuitional knowledge. In the current budget there is the
allowance for only 2 staff (a Project Manager and Assistant Project Manager) to
manage the construction of each extension and there is currently no allowance
for a dedicated staff member to manage the overall Framework. It has been
indicated that the budgets can be changed to suit the type of contract.



The design for CSQ and WCCE is being prepared ahead of the tender and
ownership of these designs is a key consideration of the procurement process.
For future extensions the intention is to involve the successful contractor in the
design process and possibly for a design and build contractor.



There is a requirement to use Building Information Management (BIM),
however, decisions around the level of BIM required and what systems are used
to facilitate this remain unanswered.



Other interfaces - Centro’s relationships with the various councils are key.
These are not a key concern for the procurement, however, as these
relationships will be owned and managed by Centro. Interfaces with Network Rail
and HS2 are also important and, although these are also owned and managed by
Centro, there will be a significant amount of interaction between the contractor
and both parties on site.



As funding models increasingly involve borrowing based on future net revenues
the reduction in whole life costs is an important consideration, together with
initial capital cost.
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The biggest sequencing issue is the need for work next to the Paradise Forum
development to occur in the timescales Centro have guaranteed to the site’s
owner.



There may be a need for the contractor to be involved in the Planning & TWA
process for future routes.
It must also be made clear in the tender and contract documents that as no
routes have final approval from the Secretary of State and therefore the number
of extensions which will be built during the life of the contract is uncertain and
could potentially be zero.

Procurement Options
To identify the most effective procurement strategy for this project the development
of the strategy has been broken down into the following sourcing, commercial and
the principal contract options.
It has been agreed with Centro that owing to funder’s interests and contractor’s
position regarding acceptance of risk, further detailed analysis and comparisons are
required on the terms and conditions before the contract is finally selected.
To support the analysis of the options available a desktop assessment of the routes
available have been identified and detailed below.
5.1

Sourcing Routes
The sourcing routes available are:

5.1.1

Traditional / Client Design
A conventional path typically sees the appointment of consultants for design, cost
management and contract administration that results in design liability staying with
the design team. The contractor’s remit extends to construction only with limited
contractor design for fabrication and the management of their sub-contracting chain,
the selection of which can be decided by the client. In such circumstances,
warranties for defects and standards of workmanship can stay with the principal
contractor or extend to an agreement between the sub-contractor and client.
Contractors are normally appointed after a competitive tendering process, based on
complete design information and/or specifications. Contractor appointments can take
place prior to the completion of design, through a process of negotiation. Tendering
can be divided into two stages to accelerate the process, with a degree of design and
construction running together. In addition, the two stage process can mitigate risk in
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the design as the contractor will be able input into the design with regards to
constructability issues.
Key points to consider:


A pre-requisite of the traditional route is a fully completed & integrated design,
which leads to the development of a clear and accurate Employer’s Requirements
Document. To develop design and requirements to this level of detail will require
a certain period of time that will then dictate the remainder of the project
programme;



The client, through the appointment of their own consultants/design team,
retains control over the design;



A degree of cost certainty is a reasonable expectation given that the design
requirements are very well established and the contractor will have returned a
price based on a fixed scope of work. Variations to cost can be controlled through
a pre-defined change management policy, however, design risk is retained with
the client;



The contractor is dependent on the receipt of complete design information from
the design team. The workload and capability of the design team should be
assessed to consider if they are best placed to provide the item identified on the
contractors information release schedule. Failures to do so could provide
opportunity for the contractor to submit claims;



Valuations are verified and controlled by the cost management consultant;



Cost management is in part dependent on the quality and level of design
information, the accuracy of which will have an impact on the number of
variations that could arise;



Typically the traditional route does not allow the contractor the opportunity to
advise the design team on construction techniques or insights into the junctions
of structural elements (as an example) that could add benefit to the construction
process or reduce any risk to the design.
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Advantages

Disadvantages



Client maintains control of design



Provided design is fully developed in
advance, low & certain construction cost &
time certainty prior to commitment to build
can be achieved



Provided design is fully developed in
advance, allows for a competitive tendering
technique, ensuring easier selection of
preferred bidder



Use of priced bills of quantities facilitates
the assessment of variations through preagreed rates Capable of accommodating
changes to the brief



Higher degree of certainty in quality and
functionality (among construction-only
procurement options) can be achieved



Allows proper evaluation of changes
resulting in high functionality and client
satisfaction

Traditional



Requires fully designed tender
documentation in order to achieve certainty
of time and cost



If only incomplete designs are available,
client is vulnerable to financial claims from
contractors



Design is divorced from construction since
no opportunity for construction
involvement at early stage, resulting in
problems of buildability



Operations are divorced from construction,
since little FM input is provided at
design/construction stage, resulting in less
efficient whole-life cost solutions



Poor communications between client and
project team



The sequential phasing of design,
procurement and construction, and the
fragmented and confrontational nature of
the system may result in lengthy
timescales



Facility to incorporate late changes may
lead to permissive attitude to changes and
high impact on costs

Employer

Designer

Contractor

Subcontractor
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5.1.2

Design & Build

5.1.2.1

Single Stage
In a conventional design and build procurement, a client would engage a contractor
with a design capability and request that they respond to a performance specification
or set of requirements. The design contractor can be managed either in house or by
an independent contractor based on the client preference. The design contractor is
then responsible for developing a design with the aid of a high degree of knowledge
and expertise that should produce an innovative design and solution to the needs
specified in the outline brief.
A variation on the single stage process would involve the development of the client’s
performance specification by the consultants to a stage whereby a partially
developed design is completed which is then taken by the contractor as a basis for
detailed design. The client appointed consultant team can be appointed in one of two
ways under a design and build contract, whether it be novating to the contractor, or
remaining a direct appointment of the client to supervise and evaluate the detailed
design.
As with the Traditional procurement route the tendering can be divided into two
stages allowing contractor to input into the client brief which can mitigate
constructability risks in the design.
A final variation of Design and Build is Develop and Construct where the design is
developed further.
Key points to consider:


The contractor is responsible for the development of the design and is not
responsible for the detail and adequacy of the Employer’s Requirements
Document;



The client would typically control the design through the development of a
specification or set of design standards allowing approval by the client or
consultant team as the design develops. The clarity of the specification/standards
can remain a source of risk should they not be suitably detailed. It is therefore
useful and prudent, to where possible, describe performance standards so that
the contractor is supplied with specific achievable targets;



The construction start date can be expedited as design and construction can be
overlapped to facilitate a smooth delivery timescale. It is advantageous to the
contractor to maintain organisational flexibility, and can be beneficial to the client
should time be a key consideration;
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5.1.2.2



Maintaining the timeframe for practical completion of the project rests with the
contractor and they are typically directly accountable for delays or slippage to
the programme, although this would be typical for any procurement route;



Although not to the extent of a traditional procurement, strong cost certainty can
be expected. The points at which cost certainty can be achieved will fluctuate
depending on whether the procurement is single or two stage design and build.
This is dependant upon the maturity of the design within the process. Client
based change will however most likely prove costly;



Elements of design and coordination risk are generally transferred to the
contractor subject to the form of contract adopted;

2 Stage Develop & Construct Process
Under the 2 stage process the design is developed further by the client and then
tendered to main contractors. During stage 1 of the process a number of contractors
(typically between 5 and 6, short listed by the pre-qualification questionnaire
process) would be invited to competitively submit their preliminaries, overheads and
profit % figures, management proposals and fee for participating in stage 2. These
would then be assessed from a quality and cost perspective (this process would be
supplemented by contractor interviews) and a recommendation made to the client
regarding which contractor to appoint.
Upon appointment of the preferred contractor (for stage 2), the design would be
‘novated’ to them for final detailed development and pricing. During this time the
client design team would work closely with the contractor to ensure that the design
intent is understood and that cost development is progressing in line with
affordability criteria. At the completion of stage 2 a price would be agreed with the
contractor and a recommendation made to the client to place an order for the works.
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Advantages



Provided that client requirements are clearly
established, a firm fixed price and programme
can be obtained prior to commitment to build



Significantly reduced duration of design &
procurement phases and lower costs can be
achieved



Contractor has opportunity to input his specialist
knowledge at early stage of design, generating
improved communications between contractor
and client

Disadvantages



Client must give clear statement of desired
function and performance.



Serious risk that contractors will “design
down” to a minimal level the specification,
especially in terms of aesthetics



If client’s brief is not clear enough, difficulties
can be experienced in the evaluation of bids



The fixed price is only as good as the design
information upon which it is based



The risk of detail design failure is transferred to
the contractor



Solutions to problems are often decided by
cost rather than client benefit



Single point responsibility allows the client to
deal with only one party responsible for all
aspects of the work package



Client loses control of the detail design phase
and in particular quality and component
solution



In the case of Design and Development
procurement, it is more feasible for the client to
retain responsibility on design, while at the same
time having a single organisation to take
responsibility for the fully detailed design and
construction



Post contract changes can prove difficult to
implement, as no bill of quantities is available,
raising a source of dispute



The performance of different contractors is
varied, depending on their own internal
organisational structure: fully integrated
structures tend to provide higher competence
at more expensive prices



In the case of Design and Development, the
responsibility for the design of the project
might raise reasons for dispute



The incentives for the contractor to save costs
are limited as the Contractor is not engaged
until late in the process so has limited
opportunity to contribute to build ability issues
and operational advantages for the final user



Offers limited scope for a team to develop a
shared objective or for a contractor to
contribute to design development



Competitive fixed lump sum price obtained from
tendering



A complete well documented design provides a
clear demarcation of design & construction
responsibilities
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Design &
Construct

Employer

Contractor

Designer

Subcontractor

5.1.3

Subcontractor

Prime Contracting/Turnkey
Prime contracting is an extension of the Design and Build route. Under Prime
Contracting the contractor is expected to have an established supply chain and
allowed large flexibility in the way they provide solutions. The expertise of the
suppliers may be utilised in the design process. In addition, the Prime Contractor is
required to design and construct an asset to be fit for purpose with a Through Life
Cost compliance for a pre-determined period, usually over a number of years. The
requirements of the client are to be specified in output terms, avoiding the
traditional prescriptive approach.
As this type of procurement has been developed in support of a client with a large
portfolio of assets to be built and/or maintained, the selection of bidders is likely to
be robust.

Advantages



Very early start on site



Reduced design and procurement timescales



Opportunity for Contractor input of specialist
knowledge at early stage



Client changes easy to incorporate



Disadvantages



No firm fixed price or programme prior to
commitment to build



Client commits to build before detailed design
is complete



No design overview unless client appoints own
designers

Provides single point responsibility for design
and construction



Client loses control of design detail – quality
compromised?



Contractor in control of supply of information



Contractor may compromise design



Contractor liability for design may be ‘fitness for
purpose’ if performance specified



Client may pay premium for transferring
design risk if requirements not clear



Faster as design and construction overlap



Extent of design responsibility must be very
clearly defined
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Less likelihood of claims for late information and
design error



Final price certainty is only as certain as the
employer requirements provided



Provides for performance based specification





Incentive to reduce cost if commercial targets
agreed

Client must be able to define his requirements
precisely





Provides for supply chain integration and
management

Financial predictability is uncertain, proceed on
cost plan



Greater reliance on accuracy of cost plan



Longer term relationships including alliances
with supply chain Works or services can be
‘called off’ providing for incremental contract
commitments



No standard form of Prime Contract, terms are
bespoke



Open book accounting requires regular
auditing



Limited price predictability



Cost reimbursable contract



May be complex to administer



Reliance on audit accuracy (cost accounting)



Forward look continuity of workload



Avoids need to re-tender

5.1.4

Management Orientated
A Management Contracting/ Construction Management procurement route overlaps
design and construction with the work being packaged and tenders achieved
progressively as packages are completed. As such, the Client does not have the
benefit of a lump sum price prior to commitment (unless the route is adapted to
accommodate this). The risks associated with this can be mitigated through robust
cost management and pre-market testing. Moreover, a significant proportion of the
overall value of the works can be tendered prior to the first real financial
commitment being given.

5.1.4.1

Management Contracting
This is one of the most important variants on Management Orientated procurement
routes. In all management contracting options, the client appoints design and cost
consultants and someone to manage the construction works for a fee. Specialist
firms tender for construction work itself.
In the case of Management Contracting, the appointed Management Contractor
takes a contractual risk in delivering the project to a guaranteed maximum price, on
time, and takes on the trade specialists as sub-contractors.
Main features:


Design is developed and finalised by Clients’ team;



Contractor is engaged on a professional basis and co-operates with the Clients’
team in planning, programming, phasing and cost issues;
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Contractor provides specialist design and installation input;



Contractor manages the construction process but only sub-contractors appointed
by the Management Contractor carry out the works on site.

Advantages

Disadvantages

All Management Orientated routes enable
commencement of project to be
accelerated, allowing earlier completion of
works, through overlapping design,
procurement and construction



Client retains construction liability risk



Little certainty of final cost before commitment
to build, although progressive financial certainty
exists

Early advice can be obtained from
contractor/manager in terms of
construction expertise (e.g. buildability,
programming, materials)



Limited certainty of final programme prior to
commitment to build



Progressing with incomplete design could be
costly and result in claims



High degree of flexibility in terms of
delays, design variations, and rescheduling of work programme



Change removes cost certainty as the cost plan
usually has no contractual significance



Fragmented financial structure of
different packages, which allows for
financial failure of specific packages not
to affect the others



MC behaves as a contractor and not a
professional advising the client (but without
taking responsibility of a main contractor)



Can become a bureaucratic system (e.g. several
tendering processes) and lacking in incentives







Competition is allowed for different work
packages. Provides progressive financial
certainty



Obtaining a Guaranteed Maximum Price from the
management contractor can jeopardise its loyalty



Client retains complete control of design





Suitable in particular where high quality
and complex service design are of
paramount importance

Lack of liaison with operation activities, might
result in functionality problems



Management Contractor can provide
Guaranteed Maximum Price



Principal risk addressed is total
construction time overruns
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Management
Contracting

Employer

Designer

Management
Contractor

Works
Contractor

5.1.4.2

Works
Contractor

Construction Management
With Construction Management, the fact that the Client is in contract with each
individual trade contractor exposes him to greater contractual risk and indeed a
greater administrative burden. However, it also enables him and his advisors to take
corrective action and be more proactive in avoiding problems in the first instance.
This approach is used when


Start on site is required at the earliest opportunity;



Overlap between design, tender and construction is preferential to facilitate start
on site as soon as possible;



The project is large and/or complex;



There is a need for flexibility to allow for change;



The client is experienced in this procurement route;
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Advantages

Disadvantages



Early appointment of Contractor



Financial and programme predictability uncertain



Opportunity for Contractor input of specialist
knowledge at early stage



Greater reliance on accuracy of cost plan



Work on site may be commenced before design
complete





Shorter timescales due to overlapping design,
procurement and construction

Performance requirements often mean that
Contractors only wish to use the larger and more
financially stable specialists for works packages
which may result in higher prices





Programme flexibility to suit client change in
requirements

CM tends to have no regard for budget or control
of design





Provides flexibility over design change and
programme

Design team deliverables may not be controlled
(CM does not own design output/co-ordination)





Sub-contract packages can be let competitively

Design may be passed to works contractors
under design development but Employer carries
design risk



Contractor responsible for design management
and construction of the works



Client is in the middle of all communications i.e.
it is in the supply chain



Little incentive on Contractor to minimise costs,
resist sub-contractor’s claims or maximise
efficiency



Client carry’s multiple contracts and is ultimately
responsible for any disputes

Construction
Management
Em ployer

Design

5.1.5

Construction
Manager

Works
contractor

Works
contractor

Works
contractor

Funded and/or Operate
In the main, 3rd party investment schemes provide for the provision of a capital
asset and services relating to that asset. The most common routes are known as
design, build, finance and operate (DBFO) or PPP/PFI’s but this is subject to variation
depending on the requirements of the service to be provided.
By far the most important advantage of this strategy is the whole life cycle approach
to the construction process. The level of functionality achieved is usually fairly high,
but complex and unique operations play against the achievement of innovation and
cost savings.
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Advantages

5.1.6

Disadvantages



Early appointment of Developer/Contractor



Can be expensive to procure



Ability to obtain funding for the project
through the Contractors





Opportunity for Contractor input of specialist
knowledge at early stage

Complex Agreements required which will take time
and resource to agree, however, these agreements
are commonly used in the private sector





Facilities a whole life approach to the asset

Client tied in to agreement for lengthy period
(likely 25-50 years)



Work on site may be commenced before
design complete



Cost of change expensive





Sub-contract packages can be let
competitively

Client would pay Developer/Contractor mark up on
Design Team fees & a nominal contribution





Contractor responsible for design
management and construction of the works

Client may not have desired level of influence over
/ contact with Contractor (this could be an
advantages as it will mitigate them making
continuous changes)



Developer supply chain may be able to offer
more innovative / buildability related ideas if
engaged at early stage



Cost of design team included in re-charge
payments



Developer/Contractor manages construction
process and contractor performance



Operational running of asset can be included
in the contract

Alliancing
An “alliance” is where an owner (or owners) and one or more service providers
(designer, contractor, supplier etc) work as an integrated team to deliver a specific
project under a contractual framework where their commercial interest are aligned
with actual project outcomes.
Under traditional forms of contract, responsibilities and risk are allocated to different
parties with commercial and/or contractual consequences for individual parties where
they fail to manage their risks or properly discharge their contractual obligations.
Under a “pure” alliance the participants assumes:

collective responsibility for delivering the project;



collective ownership of all risks (and opportunities) associated with the delivery
of the project;



share in the “pain” or “gain” depending on how actual project outcomes compare
with the pre-agreed targets the parties have jointly committed to achieve.

Under a pure alliance, risks are allocated in a precise manner – but this is done
through operation of risk/reward arrangements, not through contractual liability.
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Advantages

Disadvantages



Active management of the project in all
respects, as opposed to ‘reactive’ management
when problems arise



Necessary investment in developing new
processes, training and teambuilding to
maximise prospects of success



Potentially reduced costs and project
durations, and improved quality of deliverables





Continuous and maximised input from the
participants

Perception that partnering is a barrier to pure
market focuses and competition outside of the
partnering arrangements





Collaborative relationship with mutual trust
and shared ownership of risks/problems
through the life of a project

Potential lack of legal enforceability of specific
arrangements





Value for money developed over a series of
projects. Continuous improvement over time.

Risk of “cosy relationship” and complacency
and/or loss of interest once initial positivity
fades.



Lack of certainty in cost outcome for the client



Single cohesive team without any of “us and
them” attitudes





Clear understanding of the purpose/mission of
the alliance

Requires significant involvement and
commitment of client personnel and senior
management to support the process





Open and effective communication



Close collaboration between designers and
contractors

Requires significant cultural shift – away from
adversarial person-making approach to one if
integration, collaboration and high performance
teamwork





Fast integrated decision making

It may raise potential probity issues that have to
be carefully managed



Relies heavily on developing and maintain
strong personal, committed, trusting and
corporate relationships – with very serious
consequences if these fail



To establish the right commercial function it
may require the alliance parties to waive legal
rights that they would normally have to pursue
each other in the event that things go wrong.
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5.2

Commercial Routes
For each of the procurement strategies set out above, a commercial model can be
applied.
For the Fund and Operate models, this takes the form of a fixed price which is then
converted into a monthly re-charge over the life of the contract.

5.2.1

Fixed Price Lump Sum
The tender price is fixed and only changes by the client or external factors affect the
fixed price lump sum.
Advantages

5.2.2



Price should be known at start of
project



Price fixed unless client instructs a
variation



Scope better defined



Design development minimised



Improves price predictability



Requirements are specified



Quality can be assured



Quantity and price risk borne by the
Contractor



Simple to administrate

Disadvantages



Contractor can include high levels of risk in
their price and client pays for risk whether it
occurs or not



If contract delivers the project for less than
the contract price they take the benefit



Slow given the long lead in required



No overlap between design and construction



No early Contractor input/buildability advice



Simpler final account



Change not easily accommodated



Premium may be paid for change

Target Cost / GMP (Guaranteed Maximum Price)
A forecast estimate of what the final actual cost of the project may be and normally
includes an incentivisation or pain model if the final actual cost deviate from the
agreed target cost.
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Advantages

Disadvantages



Early start on site



A cost reimbursable contract



Contractor appointed before full design
completed



Client may have to commit to build before
detailed design is complete



Opportunity for Contractor input of specialist
knowledge at early stage



In some cases more expensive



Faster as design and construction overlap



Outturn cost not certain



Client benefits from any savings



Difficulties in agreeing Target Cost





Difficulties in agreeing revisions to Target Cost

Commercial incentive for Contractor



Risk is shared



Requires good incentive model



Transparency of costs and risk issues



Complex to administer



Less adversarial relationship



Early warning systems open to abuse



Prior warning of future financial problems



Reliance on audit accuracy (cost accounting)

5.2.3

Cost Reimbursable
The contractor recovers all their allowable costs (as defined by the contract) plus an
agreed management fee %. The final project costs are not known until the project
has been completed and all costs accounted for.

Advantages

Disadvantages



Accommodates change



Requirements are not known



Provides for an early start



No price predictability



Design and construction may overlap



Reliance on audit accuracy



Provides for buildability



Minimal commercial incentive for the contractor

5.3

Contract Routes
There are a number of standard forms of contract available, including a suite of
contracts that will cover each of the sourcing and commercial models details above.
The tables below provide a summary of the contracts that would be appropriate for a
project of this nature.
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Contract
IChemE Family
(Red Book,
Burgundy Book &
Green Book)

FIDIC Family
(Silver Book &
Yellow Book)

JCT 2005 Design &
Build

Benefits

Disadvantages



Written for process plant





International usage

Disputes resolution procedures may
not be attractive to the client.



Red Book Lump Sum surety of
price



Green Book allows for early
contract award & design
development from Performance
Specification



Burgundy Book similar to Green
Book but incentivised



Detailed Testing and Take Over
procedures



Premised on a mutual trust and
co-operation basis for delivery



Clear drafting, simple English,
index, logical structure, and
detailed guidance notes make
the form easy to use.



Drafting has flexibility to cover
different circumstances including
pricing mechanisms and
secondary options to suit project
specifics.



Clear to understand and follow





Used for various types of major
projects

Scope for Substantial
risk/contingency pricing in Lump Sum
(Yellow book better in this respect)



Flexible for plant or construction
contracts



Significant time potentially required to
close deal



Fully supports the EPCM
intentions



Not specifically attuned to process
plant



Internationally recognised





Contractor fully responsible for
engagement of his supply chain

Final acceptance tests and takingover need better definition to protect
client.





Driven off of a performance
specification model (Employer’s
Requirements)

IPR provisions are not favourable to
client.



Supplier has too generous entitlement
to extensions of time.



Silver Book provides Lump Sum
Surety of Price



Supplier has too generous entitlement
to extra costs.



Yellow Book has more balanced
risk transfer



Arbitration is not beneficial dispute
resolution procedure for client.



Full design warranty transfer



Well understood and used
contract for UK Construction



It is not commonly used in complex
engineering projects and, in our view
would not be suitable for such
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NEC



Appropriate for the ‘balance of
plant’ provider



Scope of Design needs to be
defined



Employers requirements need to be
clear before contract



Employer approves design



Changes in requirements give rise to
additional time/cost



Promotes a need for parties to
work together to resolve issues



Still seen as relatively ‘new’



Balanced risk apportionment



Onerous in terms of Management



Options for use include Design &
Build, Civil Engineering



Impact of events determined at the
time they occur (time and cost)



Can be readily assimilated into
International arena



Not specifically written for full D&B
Contracts.



Various commercial models can
be set equitably



Strong programme management
controls

projects without substantial
amendment.

Agreement and Evaluation of the Options
6.1

Introduction and Approach
Following the initial workshop, further workshops will be undertaken with
representatives from Centro and other key stakeholders as appropriate. The first
workshop was to agree the options that are applicable, and then define and weight
the key criteria for assessing each option.
The second workshop will involve the review of each of the sourcing routes selected
and scoring them in terms of their suitability against the project objectives.
The options appraisal scoring is undertaken using a Pairwise Matrix Method, where
the key criteria are weighted and then these weightings are then applied to the score
given to each criteria on their relative suitability to the project objectives. The
outcome of the score is the identification of a preferred route. Further details on this
approach were issued prior to the workshops.
The preferred route is then stress-tested to make sure it can be implemented by the
client, i.e. although the route may be preferred as it meets the project objectives,
there may be a number of resource requirements (people and/or money) and risks
(commercial and/or quality) that the client must accept in order for the route to be
sanctioned.
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Workshop Overview
As part of the procurement strategy two half day workshops were held on 23rd
January and 10th February 2015.
7.1

Workshop objectives
The objective of the workshops was to identify key project criteria and appropriate
sourcing routes that ‘best’ fit such criteria and type of projects to identify the
preferred route.
The workshop was facilitated by Gareth Poole of Turner & Townsend and attended by
the following people:Name

Title

Paul Griffiths

Metro and Sprint Programme Director

Peter Adams

Head of Metro Development

Stuart Evans

Metro Delivery Manager

Bhavna M Patel

Metro & Sprint Finance & Procurement Manager

Mike Ogden

Senior Project Manager (WCCE)

Adam Manley

Assistant Project Manager (WCCE)

Graham Locke

Senior Project Manager (CSQ)

Chris Davison

Assistant Project Manager (CSQ)

Adam Williams

Senior Project Manager (BEE)

Chris Holden

Senior Project Manager – Depot & Line One Modifications

Judith Watt

Assistant Project Manager (BCCE)

Adam Keith

Risk & Issues Manager

Stuart Hinde

Procurement Lead Officer (Metro)

Nichola Vine

Head of Legal & Procurement Services

André Bromfield

Corporate Solicitor

Paul O’Kane

Partner; National Head of Construction, Infrastructure &
Projects (CIP), DWF

Adam Nell

Director; Construction, DWF

Toby Askin

Partner; Head of Real Estate, DWF

Gareth Poole

Director; Turner & Townsend Contract Services
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The workshops were convened to inform a suitable procurement strategy for the
planned programme of extensions to the Midland Metro network. In order to initiate
the next stage of this project the team needed to understand and agree the
procurement methodology.
The first workshop was concerned with capturing key operational information and
engendering a level of understanding in the team as to what is intended for the
future.
The following chart illustrates the process adopted for the procurement option
appraisal:
Agree
Procurement
Options for
Appraisal

The List of appropriate
options for appraisal was
agreed

Determine
Objectives

Validation of the proposed
evaluation criteria,
identification of
supplementary differentiation
references

Weight
Objectives

All criteria were weighted
against all other criteria to
determine the comparative
importance

Scoring Options
against each
Objective

A scale of scoring the
proposed options was to be
agreed. A scale of 1 to 10
with 1 being poor and 10
excellent was agreed.

Further
Discussion

Further discussion that was
relevant in differentiating
between options.

Rank Options

A value index of the options
was calculated and the
options ranked in descending
order.
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7.1.1

Quantitative Option Appraisal
The following are typical project objectives which influence the choice of
procurement strategies for a construction project. These were offered for
consideration at the workshop:

7.1.2

Reference

Key Objective

A

Cost Certainty

B

Quality of Product

C

Time – ability to achieve programme

D

Ability to introduce variations

E

Certainty of achieving clients expectations

F

Attractiveness to contractors

G

Value for Money

H

Appropriate risk transfer

I

Robust Design

Strategic Objectives
Consideration was given to the selection of key strategic objectives as noted above
in advance of the procurement workshop and these were used to inform discussions
during the workshop.

7.2

Objective Criteria Rating
The objectives were evaluated against each other to establish a quantified weighting.
An evaluation matrix was used for this purpose. The purpose of the weighting was to
quantify the relative importance of the objectives as related to the particular project.
The relative importance of an objective in relation to the other key objectives was
denoted on a 1-3 scale. A letter prefixing a score denotes the dominant objective.
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7.2.1

Value

Weighting

1

No preference (1 only)

Letter “1”

Low importance

Letter “2”

Medium importance

Letter “3”

High importance

Options Appraisal
The procurement options are appraised against each key objective adopting a sliding
scale of ability to achieve the given objective.
Value

Weighting

10

Excellent fit

7

Good fit

5

Acceptable fit

3

Poor fit

1

Does not fit

The suitability of the options to the project were assessed by a summation of this
appraisal and the weighting attributed to the objective.
7.3

Workshop 1 Outputs
Detailed key objectives summarised at Appendix A were developed and agreed at
the workshop. The rating and ranking of each key objective, using the Pairwise
model, is summarised at Appendix B. This approach established the importance of
each key objective relative to each other and then created a ranking of the key
objectives.
The following is a summary of the framework weighted criteria selected by the
workshop participants to identify their relevant importance:
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Key Criteria

Supporting Comments

Weighting

The ability to deliver the asset within the define timescales. i.e. handover
achieved to operator that enables income generation in accordance with the
Programme
business case

Risk

Design

Quality

The allocation, mitigation and management of risks associated with delivering an
effective whole life operational solution

The ability to make sure the designs and components selected do not comprise
the operational running of the asset in order that the planned power production
can be achieved

The ability to delivery effectively and efficiently the desired design and outcomes.

The requirements to delivery an asset that achieves whole life cost certainty
(capital and operational costs, to enable a return on investment which is equal to
Cost certainty
or greater than that within the investment business case)
Change
The ability to make changes during the design and delivery of the project as
management/ change is unavoidable.
control
Market
position

Culture

7.3.1

14%

0%

4%

3%

19%

13%

The willingness of the contractors to take on risk/bid - their commercial interest in
the project and to work with Centro to develop and long lasting relationship

13%

The ability to create committed and motivated team to deliver

34%

Sourcing Route
Due to the outcome of the objective weighting established between the participants,
the complex environment, the multiple stakeholders involved with competing
interests, the challenging goals and access requirements and with the extended
supply chain an important performance enabler on this long term programme it was
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agreed the only sourcing approach that could achieve the cultural requirements,
whilst achieving the other desirable objectives, would be Alliancing. With no
requirement to advance further discussion in a second workshop to consider and
establish a preferred route it was acknowledged by all participants that the
requirements and maturity of the Alliance would be discussed at the next workshop.
It was agreed that the workshop should focus on the following:a) Part 1 – the structure of the Alliance; what do Centro want to achieve from the
Alliance? What does the alliance look like? Do Centro wish to include a designer?
How work will be awarded and priced?
b) Part 2 – the key features of the Alliance; this will assist in the establishment of
where Centro want to be on the spectrum of alliancing and the issues around
structures, policies, systems and how appropriate Centro is culturally to adopt
alliancing?
This would establish the potential changes required to implement an alliance whilst
giving consideration to the type of alliance and appropriate mechanisms operating
within the alliance.

Structure & Key Features of the Alliance
8.1

Structure of the Alliance

8.1.1

Definition
It was immediately agreed, within the workshop, that the Alliance should include
Centro and a Contractor working as an integrated team to deliver specific projects
under the contractual framework of an Alliance were their commercial interests are
aligned to the actual outcomes. However, given the requirements and importance of
the design scope and integration within the existing metro structure, it was agreed
that the designer should be included within the alliance.

ALLIANCE

SUB CONSULTANTS

SUB CONTRACTORS
PRINCIPAL CONTRACTOR
CLIENT
ORGANISATION

DESIGNER
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Separate consideration, outside of this procurement strategy, needs to be given to
the requirements of Designer, incorporation into the Alliance and any diverse impact
this has on the design being developed on various projects.
8.1.2

Leadership Structure and Governance
In the complex environment of alliancing, it was accepted that committed visible and
consistent leadership is essential and important across all participating organisations
within the alliance.
It was discussed and acknowledge that with this new approach, senior roles in each
organisation not only need to deliver in a collaborative environment but also need to
create and manage change. Driving the change will be the visible committed
leadership team to deliver required outcomes.
As it was agreed that this was fundamental in creating the collaborative approach
and over-coming blockers and issues as soon as possible it was considered the
diagram below was the appropriate structure.

CLIENT
GOVERNANCE

PARTNERING
MANAGEMENT

ALLIANCE
BOARD

PARTNER TEAM

ALLIANCE
MANAGEMENT TEAM

SHARED SERVICES

PROGRAMME TEAMS

PROGRAMME TEAMS

PROGRAMME TEAMS

The key element of the structure were considered as follows:Alliance Board – including senior representation from all alliance shareholders and
executive board members from alliance management structure.
Alliance Management Team – include functional management team for the alliance
appointed on a most appropriate basis
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Partner Management – including client, partner group and other key stakeholders
established to oversee specific aspects and to keep key stakeholders informed
particularly as such interfaces including Network Rail, HS2 and other relationships
are owned by Centro but will require significant interfacing with the Alliance.
8.1.3

Scope of the Alliance
The scope of the Alliance was discussed in detail giving consideration to design,
construction and statutory utilities. Only utilities cause complexities within the
Alliance, in particular responsibilities and management. It was agreed due to the
varying complexities associated with utilities on different projects consideration
would be given on a project by project basis creating a hybrid if possible.
Other items discussed were maintenance and TWA. Consideration was given if either
item should be included within the scope of the Alliance. This was to be discussed
and considered outside of the meeting.
It was accepted that through the term of the Alliance, assurance on design and
construction would be established through traditional gateways and hold-points and
if required legal sanctions allowing Centro to use suppliers outside of the Alliance.

8.1.4

Commercial Characteristics
The maturity of the Alliance and the various commercial models and structures were
discussed. The diagram below details the various Alliance structures considered and
the commercial structures within each.
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The commercial model is central to creating and sustaining the right culture,
environment and behaviours. It was accepted that a well-developed and thought
through commercial approach can become more important than the contract as such
commercial characteristics and associated incentives drive the desired behaviours
and can therefore reward such performance encouraging joint delivery and
collaboration between the organisations within the Alliance.
Often accompanied by an open book approach in an aspirational model or full
Alliance such that full transparency on cost is achieved. It was acknowledged as the
desire to achieve an aspirational approach, recognising a fair and equitable return for
all, the Alliance structure should achieve a challenging commercial and performance
structure to ‘drive collaboration’ not just ‘be collaboration’. With this in mind, it was
agreed that further consideration to the commercial structure needed to be given
reflecting on the internal structure and in turn capability of the team prior to
concluding the model.
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8.1.5

Change Management
If a pure Alliance is to be advanced as intended, it was discussed that each Alliance
participant collectively assumes all risk associated with the delivery of the project,
regardless of:


Whether such risks are within the control of the Alliance



Whether or not they have considered them in advance;



Whether it could have reasonably have been foreseen or not, apart from any
risks that are specifically agreed by Alliance participants.

Therefore, it was agreed that, situations that would be treated as “variations” under
traditional contracts would not be variations under the Alliance. Such variations
should be part of the usual delivery of the project.
In certain situations it would obviously have to be treated as ‘Scope Variations’ – for
example a change in design requirements. If the commercial characteristics of the
Alliance need to be establish such that costs are reimbursable, under all
circumstances, the only impact of such a variation will be to the fees and targets that
underpin the operation of any pain/gain mechanism and/or margin incentivisation.
Such type of variation could be considered the mechanism under the Alliance for
adjusting the cost and other performance targets when circumstances are in excess
of that expected or envisaged under the Alliance.
In this context it is important to set-up the commercial characteristics and
mechanism in alignment of the required Alliance.
8.1.6

Insurance issues
Under this form of Alliance, it was accepted that each member would assume a share
of certain risks that it would not have to bear in a conventional contract. In
consideration of this approach the procurement of suitable insurances is a key
strategy for managing some of these risks.
Appropriate continuum of insurances that covers all requirements needs to be
explored. It was agreed that further consideration needed to be given on how
insurances would be procured and managed under the alliance.
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8.2

Other key features

8.2.1

Systems & Interface
It was agreed that the whole Alliance team should operate from a project-specific
Alliance office and integrated system. This makes it much easier to develop a ‘virtual
team’ spirit and seamless communication between all members of the team.
However, it is acknowledged that it is not always practical or achievable to
consolidate the team or system in one location or technological system. This will be
one of the greatest challenges to establish a communication and technology system
that achieves a cohesive culture despite the physical separation of different parts of
the team if not achievable.

8.2.2

Culture
If the Alliance is to be successful and achieve all outcomes the strategy must be
developed and implemented to nuture and maintain a high performance team culture
at all levels of the Alliance organisation. Elements of this strategy were discussed
during the workshop and captured in part below:

The cultural strategy needs to be engaging and establish a behaviour that is
acceptable to achieve all outcomes. Development of an ‘Alliance Charter’ setting
out the principles, objectives and behavioural commitments for the Alliance will
aid cultural development;



All Alliance team members must understand and empathise with purpose of the
Alliance and commit to the behavioural requirements and objectives as defined
within the charter;



Establish quality continuous collaboration and communication across all
interfaces in the framework, project and teams;



Develop and nurture a culture of innovation where team members continually
seek to ‘raise the bar’ and are willing to commit to conceivable but
unprecedented outcome without necessarily knowing how such outcomes can be
achieved;



Develop all systems towards the achievement of such breakthrough outcomes;



Establish clear and focused action plans at all levels;



Monitor and continuously improve the effectiveness of the Alliance culture
management strategy.

Typically this can be achieved in a variety of ways:-
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8.2.3



Facilitated workshops to launch the alliance at various levels;



Comprehensive induction program for all newcomers to the team;



Well established workshop process, such as value management, value
engineering and risk management can achieve new levels of effectiveness in such
alliances;



Alliance champions, implementation teams and opportunity and breakthrough
workshops can be used to turn passion and commitment into results;



Personal training and development for all with particular personnel in leadership
positions to help overcome any subconscious barriers that inhibit innovative
thinking.

Legal Considerations
In order for the Alliance to be successful it is important that all partners understand
the commercial and legal context of what is being committed to under the Alliance.
The Alliance agreement may need to be customised to meet the needs of the
individual legal jurisdictions. An alternative approach would be that the “no dispute”
provision is required to express commitment to limit what rights are enforceable and
drive the right culture.
Default provisions (including termination or expulsion) need to be drafted carefully
including the appropriate escalation procedures reflecting the intentions of all
parties.
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Conclusion
9.1

Conclusion
The structured approach that has been followed in the preparation of this report has
given some firm conclusions as to the way to proceed. The outcome of the
workshops supports undertaking an Alliance approach providing Centro the
opportunity to create a cultural fit with the ability to create longevity of relationship
with a supplier who is motivated, engaged and committed to achieving the 10 year
programme of metro extensions anticipated by Centro.
Combining all proposed schemes under a framework allows Centro to make the
opportunity significant to attract market place supply chain leaders of Light Rail
projects, in particular extensions.
Prior to the workshop a discussion with various internal stakeholders concluded the
OJEU Negotiated Procedure would be used. This procedure allowed Centro to discuss
at various stages its objectives with preferred bidders prior to a firm offer being
made by each preferred bidder.
In addition to the appropriate procurement strategy, this report considers the
features of the Alliance and essential prerequisites for success as Centro seek to
align the interests of each partner and remove any barriers preventing the
development of the relationship. However, to achieve outstanding outcomes the
Alliance members must implement strategies that ensure the whole Alliance team is
operating as a performing organisation.
It was agreed that in order for the Alliance to be successful it would be essential that:a) Emphasis has to be placed on the behavioural aspects of both the organisations
and individuals involved;
b) The organisations involved in an Alliance need to be highly integrated, including
the client;
c) Effective Alliances depend on committed and visible client and delivery team
leadership to drive change and performance;
d) Commercial models reward the delivery of agreed outcomes and drive the
required behaviours;
e) Alliancing is not easy but in projects where there is sufficient commitment, time
and resources to implement Alliancing fully it can be significant for all parties.
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9.2

Key Findings
Components of a Pure Alliance include the following. Centro need to satisfy
themselves that the following can be achieved within their internal business before
commencing a procurement process to achieve this type of Alliance:1. All parties either win or all parties lose;
2. Equitable sharing of risk and reward;
3. All parties have an equal say;
4. All decisions must be “best for the project”;
5. No blame culture;
6. No recourse to litigation;
7. All commercial transactions are fully open book;
8. Encouragement of innovative thinking with a commitment to achieve outstanding
outcomes;
9. Open and honest communication (no hidden agendas);
10. Visible and unconditional support from top management levels of each party;
11. Governed by joint body (Alliance Leadership Team) where decisions must be
unanimous;
12. Day to Day management by seamless integrated project team;
13. Resolve issues within the Alliance with no recourse to litigation.

9.3

Commercial Approach
The desire to achieve an aspirational approach and the importance to recognise a fair
and equitable return through a challenging commercial and performance model for
all alliance partners is key to driving the cultural behaviour.
Further consideration must be given on the internal structure of Centro their
requirements, including the capability of the team, to develop a commercial structure
reflecting the aspirations of the Alliance.

36

making the difference

Centro Procurement Strategy
Midland Metro Network Extensions

9.4

Contract Approach
It was agreed the Contract will be developed in conjunction with DWF, the legal
advisers recently appointed by Centro, to reflect the various items noted in this
report.
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Key Action Plan
10.1

Key Actions
Various actions were noted throughout the workshops with key actions summarised
at Appendix B.
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Appendix A
Detailed Key Objectives

Key Objective

Sub Description

Programme

Risk

Completion within critical timescales to create certainty
Programme reporting & tracking
Effective enforcement of programme
Gain stakeholder endorsement to programme
Sequencing interface management
Establish ECI
Appropriate allocation between Contractor and Centro to attract market
leading suppliers
Management of the risks allocated
Monitoring of risks allocated
Strict and robust communication plan with associated governance
Control of design giving due consideration to cost
Planning requirements/conditions
Environmental requirements

Interface and network management inclusive of key stakeholders
Transport Work Act compliance
Impact of health and safety, in particular operations
Whole Life Assessment, in particular priority packages
Certainty of design outcome
Longevity of design - leaving a sustainable and flexible design
BIM
Flexible to accommodate future extensions
Defect free
Avoidance of re-work
Quality
Effective and appropriate stakeholder engagement and management
Obtaining appropriate timely approvals
Programme certainty
Fixed budget / Value for money
Regular detailed reporting
Cost certainty
Incentivised to deliver
Tight financial controls
Robust management and monitoring of the process
Change management/control Need robust and fast approval process
Effective management of scope
Available integrated and motivated supply chain at various levels
Partnering ethos
Market position
Capacity and capability
Contractors experience
Key people engaged
Experience
Culture
Right First Time
Commitment and motivated to deliver
Design
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Appendix B
Key Objectives Pairwise Weighting

Programme

Risk

Design

Quality

Cost Certainty

Change
management

Market
position

Culture

Key Objectives Pairwise Weighting

A

B

C

D

E

F

G

H

Programme

A

Risk

B

A4

Design

C

A2

C2

Quality

D

A2

D2

1

Cost Certainty

E

1

E4

E3

Change management

F

1

F2

F3

F2

1

Market position

G

1

G3

G3

G3

E2

1

Culture

H

H2

H4

H4

H4

H4

H4

H4

Weighting

11

0

3

2

15

10

10

Ranking

3

8

6

7

2

4

4

1

Agreed Weighting

14

0

4

3

19

13

13

34

Agreed Ranking

3

8

6

7

2

4

4

1

40

E4
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Appendix C
Key Action Plan
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Action/Issues

Urgency

Owner

Engage with designers to gauge the attractiveness of an alliance to them + how willing they
are to sign do to pain/gain sharing

Immediate

Paul Griffiths

Gain buy in for alliance from Centro, including in particular approvals for the following
changes:

Immediate

Paul Griffiths

Immediate

Peter Adams

Develop the pain/gain share mechanism.

Short Term

Stuart Hinde

Consider the use of different insurances:

Short Term

Stuart Hinde

Decide upon mechanism for ensuring correct behaviours are in place before, during and
after tender process giving consideration to the timing of 'testing' these behaviours between
key alliance members i.e. Design team, contractor, sub contractors and employer.

Short Term

Stuart Hinde

What is the long term future of key elements of the Metro Line 1 infrastructure, including for
example the control and communications, OHLE and other systems? How much control /
restraint to Centro wish to place on the procurement of these key packages?

Short Term

Peter Adams

New Systems (IT/Finance)
Organisation Structure (HR)
Changes to Employment Terms and Conditions (HR)
Constitution/Delegation of Powers (Legal/FD)
Dispute Structure (CEO)
Decide upon scope of alliance tasks and influence on approach to alliance governance:
Maintenance/track replacements?
TWA process
Other stakeholder / third parties

At an alliance level - is project insurance worthwhile?
At alliance member level - what insurances should each member have? Would a better way
of working be to do away with PI?
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Decide upon the scenarios in which Centro would wish to remove projects from the alliance
in the context of having in place a 'get out clause' should suppliers not perform or the
alliance not work for a particular project?

Short Term

Peter Adams

BIM - What do we want? Who leads this - contractor, designer, employer?

Short Term

Peter Adams

Produce design standards document taking account of whole life costs

Medium Term
(During PQQ)

Stuart Hinde

Develop Communication Protocol to ensure a consistent approach to information sharing
within the alliance

Medium Term
(During Tender)

Stuart Hinde

What impact would any new trams have upon the alliance?

Long Term

Stuart Hinde
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1 Introduction
This Tram Specification is for the procurement of the Third Generation Trams required to
operate on the existing alignment and proposed future extensions to the West Midlands Metro
Network.
The Trams will need to meet this specification and be compliant with all appropriate UK
standards and legislation, as more particularly described in this Agreement.
Each paragraph is identified as either a Mandatory Requirement (M) or a Desirable
Requirement (D). [Need to add definitions of these in the TSA]
Additionally, a number of Mandatory and Optional Cost Options are requested in Appendix C.
For avoidance of doubt, all paragraphs within this specification, shall be applied to all Trams
under the Agreement.

1.1

Future Network Extensions

The Trams will operate on the existing alignment, will provide additional passenger capacity and
service the following new extensions:
● Centenary Square Extension – (“CSQ”)
● Wolverhampton Extension – (“WCCE”)
● Edgbaston Extension – (“EDGE”)
● Birmingham Eastside Extension – (“BEE”)
● Wednesbury to Brierley Hill Extension – (“WBHE”)
● East Birmingham to Solihull Extension – (“EBS”)
Details of the above extensions along with the operational requirements of the expanded
Network can be found within the Infrastructure Constraints Document and Operating Needs
Document provided within the Interface Schedule.
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1.2

Definitions and Abbreviations

Terms used in this Specification shall have the meaning given to them within the Agreement
unless otherwise defined in Table 1 or Table 2 below.
Table 1: Definitions
Terminology

Definition

Balogh Positioning
System

A tram to trackside communication system to control the transition between on-wire and off-wire sections of
the alignment.

Auxiliary Battery

The low voltage auxiliary battery fitted to the Tram

EMC Rules

The Electromagnetic Compatibility Directive (2004/108/EC OJEU L390/24) and the Electromagnetic
Compatibility Regulations 2006 (SI 2006/3418)

Independent
Competent Person

Under ROGS (refer to Table 2) an Independent Competent Person (ICP) is responsible for undertaking the
safety verification on behalf of the Operator; the ICP shall be sufficiently independent and impartial to allow
objective decisions to be made.

West Midlands
Metro Network

The existing light rapid transit system in the West Midland known as “West Midlands Metro” as modified
from time to time.

West Midlands
Metro Reference SE

The reference swept envelope as set out in the Interface Schedule

Modified 0.5RL

Modified railway loading as defined in BS5400

Network Rail

Infrastructure controller of the national railway network.

Operator

The entity responsible for the operation of the West Midland Tram Network

Swept Envelope

As defined in “Tramway Principles & Guidance – Guidance on Tramways - 2018” issued by UK Tram (or
any successor thereof)

Trams

Each tram/light rail vehicle to be supplied to the Owner by the Supplier under this Agreement, including any
part or parts of the same but (for the avoidance of doubt) not Capital Spares and Special Tools.

Tram Transit
Detection System

A Tram to trackside communications system by which the position and/or route of a Tram is passed to
trackside equipment such as information systems, traffic signals and points.

UK Tram

UK Tram is the Trade Body for All British Isle Light Rail and Other Guided Transport Systems. These
include all Second Generation Tramways, Metro’s/Subways (excluding London Underground), Ultra-Light
Rail systems, Personal Rapid Transit Systems and Heritage Tramways in England, Wales, Scotland,
Ireland and the Isle of Man.

Table 2: Abbreviations
Abbreviation

Complete Terminology

AVLS

Automatic Vehicle Location System

BEE

Birmingham Eastside Extension

BCCE

Birmingham City Centre Extension

CCTV

Closed Circuit Television

CAST

Centre for Applied Science and Technology (formerly Police Scientific Development Branch)

COSHH

Control of Substances Hazardous to Health

CSQ

Centenary Square Extension

DC

Direct Current

D

Desirable Requirement

DVD

Drivers Vigilance Device

EBS

East Birmingham to Solihull Extension

EDGE

Edgbaston Extension

EMC

Electromagnetic Compatibility

EOL

End of Life

GPS

Global Positioning System

HMIs

Human Machine Interfaces

HVAC

Heating, Ventilation and Air Conditioning
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Abbreviation

Complete Terminology

ILOPs

Illustrated List of Parts

km

Kilometres

km/h

Kilometres per Hour

LAN

Local Area Network

LED

Light Emitting Diode

M

Mandatory Requirement

MDBSAF

Mean Distance Between Service Affecting Failures

MDS

Multimedia Display Systems

MCO

Mandatory Cost Option

mph

Miles per Hour

OCO

Optional Cost Option

OLE

Overhead Line Equipment

ORR

Office of Rail and Road

OTDR

On Tram Data Recorder

PA

Public Address

PAU

Passenger Assistance Unit

PID

Passenger Information Displays

PPM

Planned Preventative Maintenance

RSI

Repetitive Strain Injury

ROGS

Railways & Other Guided Transport Systems (Safety) Regulations, 2006

RVAR 10

Rail Vehicle Accessibility (Non-Interoperable Rail System) Regulations 2010

SAF

Service Affecting Failure

SE

Swept Envelope, as defined in Tramway Principles and Guidance (Guidance on Tramways)

SOH

State of Health

TOR

Top of Rail

TPG

Tramway Principles and Guidance (Guidance on Tramways) - 2018

USB

Universal Serial Bus

VDV

Verband Deutscher Verkehrsunternehmem

WBHE

Wednesbury to Brierley Hill Extension

WCCE

Wolverhampton Extension

WSP

Wheel Slide Protection
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1.3

4

Standards, Legislation & Guidance

1
M

2
M

3
M

The Supplier shall ensure that the requirements of all appropriate Laws including British or
European Standards, and European and UK Legislation (in each case as amended or replaced
from time to time) shall be met in design, construction, delivery, testing and commissioning,
maintenance and operation of the Trams. The applicable standards include, but are not limited
to, those shown in Table 3.1

The Supplier shall ensure that the Trams comply with all applicable Regulations contained in
the Rail Vehicle Accessibility (Non-Interoperable Rail System) Regulations 2010 (RVAR 10).

The Supplier shall ensure that the Trams comply with all relevant guidance contained within
the Tramway Principles and Guidance (TPG).

Table 3: List of Standards

1

Standard Reference Number

Version

Standard Description

BS

Version

British Standards

BS 6853

1999

Code of practice for fire precautions in the design and construction of
passenger carrying trains

BS EN

Version

European Standards with British Standards Status

BS EN 12299

2009

Railway applications – Ride comfort for passengers – Measurement
and evaluation

BS EN 12663–1

2010 + A1:2014

Railway applications – Structural requirements of railway vehicle
bodies – part 1: Locomotives and passenger rolling stock (and
alternative method for freight wagons).

BS EN 13103

2009+A2:2012

Railway applications – Wheelsets and bogies - Non-powered axles –
Design method

BS EN 13104

2009+A2:2012

Railway applications – Wheelsets and bogies - Powered axles –
Design method

BS EN 13232-3

2003+A1:2011

Railway applications - Track – Switches and crossings. Part 3 –
Requirements for wheel/rail interaction

BS EN 13260

2009+A1:2010

Railway applications – Wheelsets and bogies - Wheelsets – Product
Requirements

BS EN 13261

2009+A1:2010

Railway applications – Wheelsets and bogies – Axles – Product
requirements

BS EN 13272

2012

Railway applications – Electrical Lighting for rolling stock in public
transport systems

BS EN-13298

2003

Railway applications – Suspension components– Helical suspension
springs, steel

BS EN-13452–1

2003

Railway applications – Braking – Mass transit brake systems, Part 1
performance requirements

BS EN-13452–2

2003

Railway applications – Braking – Mass transit brake systems, Part 2
method of tests

Some of the standards listed below may not be directly applicable to Trams. Where an alternative Standard is proposed by the
Supplier, the Supplier shall declare any such standards, for consideration and confirmation by the Owner during the Invitation To
Negotiate (ITN) stage. Following contract award, Table 3 will be updated to include any Owner approved alternative standards
proposed by the Supplier.
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5

Standard Reference Number

Version

Standard Description

BS EN 13749

2011

Railway applications – Wheelsets and Bogies, Method of Specifying
the Structural Requirements of Bogie Frames

BS EN 13802

2013

Railway applications – Suspension components – Hydraulic dampers

BS EN 14535-1

2005+A1:2011

Railway applications – Brake discs for railway rolling stock. Brake discs
pressed or shrunk onto the axle or drive shaft, dimensions and quality
requirements.

BS EN 14535-2

2011

Railway applications – Brake discs for railway rolling stock. Brake discs
mounted onto the wheel, dimensions and quality requirements.

BS EN 14535-3

2015

Railway applications – Brake discs for railway rolling stock – Brake
discs, performance of the disc and the friction couple, classification.

BS EN 14750–1

2006

Railway applications – Air conditioning for urban and suburban rolling
stock – Part 1: Comfort parameters

BS EN 14750–2

2006

Railway applications – Air conditioning for urban and suburban rolling
stock – Part 2: Type tests

BS EN 14752

2015

Railway applications – Body side entrance systems for rolling stock

BS EN 14813–1

2006+A1:2010

Railway applications – Air conditioning for driving cabs - Part 1:
Comfort parameters

BS EN 14813–2

2006+A1:2010

Railway applications – Air conditioning for driving cabs - Part 2: Type
tests

BS EN 15227

2008+A1:2010

Railway applications – Crashworthiness requirements for railway
vehicle bodies

BS EN 15427

2008+A1:2010

Railway applications – Wheel/rail friction management – Flange
Lubrication

BS EN 15663

2017

Railway applications – Vehicle reference masses

BS EN 45545–1

2013

Railway applications – Fire protection on railway vehicles –
Part 1: General

BS EN 45545–2

2013+A1:2015

Railway applications – Fire protection on railway vehicles –
Part 2: Requirements for fire behaviour of materials and components

BS EN 45545–3

2013

Railway applications – Fire protection on railway vehicles –
Part 3: Fire resistance requirements for fire barriers

BS EN 45545–4

2013

Railway applications – Fire protection on railway vehicles –
Part 4: Fire safety requirements for rolling stock design

BS EN 45545–5

2013+A1:2015

Railway applications – Fire protection on railway vehicles –
Part 5: Fire safety requirements for electrical equipment including that
of trolley buses, track guided buses and magnetic levitation vehicles

BS EN 45545–6

2013

Railway applications – Fire protection on railway vehicles –
Part 6: Fire control and management systems

BS EN 50121–1

2017

Railway applications – Electromagnetic compatibility – General

BS EN 50121–2

2017

Railway applications – Electromagnetic compatibility – Emission of the
whole railway system to the outside world

BS EN 50121-3-1

2017

Railway applications – Electromagnetic compatibility – Rolling stock Train and complete vehicle

BS EN 50121-3-2

2016

Railway applications – Electromagnetic compatibility – Rolling stock Apparatus

BS EN 50125-1

2014

Railway applications – Environmental conditions for equipment – Part
1: Rolling stock and on-board equipment

BS EN 50126-1

2017

Railway Applications. The Specification and Demonstration of
Reliability, Availability, Maintainability and Safety (RAMS). Generic
RAMS Process

BS EN 50153

2014+A1:2017

Railway applications – Rolling Stock – Protective provisions relating to
electrical hazards

2017

Railway applications – Rolling Stock – Electronic equipment

2004 + A1:2007

Railway applications – Supply voltages of traction systems

BS EN 50155
BS EN 50163
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6

Standard Reference Number

Version

Standard Description

BS EN 50206-2

2010

Railway applications – Rolling Stock – Pantographs: Characteristics
and tests. Part 2: Pantographs for metros and light rail vehicles

BS EN 50215

2009

Railway applications – Rolling Stock – Testing of Rolling Stock on
completion of construction and before entry into service

BS EN 50343

2014+A1:2017

Railway applications – Rolling Stock – Rules for Installation of cabling

BS EN 50500

2008 + A1 2015

Measurement procedures of magnetic field levels generated by
electronic and electrical apparatus in the railway environment with
respect to human exposure

BS EN ISO 3095

2013

Railway applications – Measurement of noise emitted by railbound
vehicles

BS EN ISO 3381

2011

Railway applications – Acoustics – Measurement of noise inside
railbound vehicles

BS EN 60077-1

2017

Railway applications – Electric equipment for rolling stock –
Part 1: General service conditions and general rules (IEC 600771:2017)

BS EN 60077-2

2017

Railway applications – Electric equipment for rolling stock –
Part 2: Electrotechnical components – General rules (IEC 600772:2017)

BS EN 60077-3

2002

Railway applications – Electric equipment for rolling stock –
Part 3: Electrotechnical components – Rules for d.c. circuit-breakers

BS EN 60077-5

2003

Railway applications – Electrotechnical equipment for rolling stock –
Part 5: Electrotechnical components – Rules for HV fuses

BS EN 60085

2008

Electrical insulation – Thermal Evaluation & Designation

BS EN 60310

2016

Railway applications – Traction transformers and inductors on board
rolling stock

BS EN 60947-2

2017

Low-voltage switchgear and control gear – Part 2: Circuit-breakers

BS EN 60947-3

2009 + A2:2015

Low-voltage switchgear and controlgear – Part 3: Switches,
disconnectors, switch-disconnectors and fuse-combination units

BS EN 60947-4-1

2010 + A1:2012

Low-voltage switchgear and controlgear – Part 4-1: Contactors and
motor-starters – Electromechanical contactors and motor-starters

BS EN IEC

Version

BS EN IEC 60322

2001

Railway applications – Electric equipment for rolling stock - Rules for
power resistors of open construction

BS EN IEC 62928

2018

Railways applications – Rolling stock – Onboard lithium-ion traction
batteries

IEC

Version

International Electrotechnical Commission Standards

IEC 60631

1978

Characteristics and Tests for Electrodynamic and Electromagnetic
Brake Systems

IEC 60747-9

2007

Semiconductor devices – Discrete devices - Part 9: Insulated gate
bipolar transistors (IGBTs)

ISO

Version

International Organisation for Standardisation

ISO 9000

2015

Quality management systems – Fundamentals and vocabulary

ISO 9001

2015

Quality management systems – Requirements

ISO 14001

2015

Environmental management system – Requirements

International Electrotechnical Commission Standards
with European & British Standards Status

Other Standards, Regulations, Guidance & Legislation
UIC 651

2002

General specification for driver’s cab of railway vehicles

RVLR

1989

Road Vehicle Lighting Regulations 1989 (including amendments)

RVAR 10

2010

Rail Vehicle Accessibility (Non-Interoperable Rail System) Regulations
2010

TPG

2018

Tramway Principles & Guidance – Guidance on Tramways

UK Tram

-

ORR - Tramway Technical Guidance Note 2 – Pedestrian Safety
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7

Standard Reference Number

Version

Standard Description

-

-

ORR - Tramway Technical Guidance Note 3 – Design Standards –
Stray Current Management

-

-

ORR - Tramway Technical Guidance Note 4 – Application of Highway
Legislation to Tramcars

ECE R43

2004

European Community/European Union Regulation

-

2005

The Control of Noise at Work Regulations 2005

-

2005

The Control of Vibration at Work Regulation 2005

RTU Ref: 90/3/A
ORR/CT/338/DTR

2008

ORR - Determination of Tramway Wheel and Rail Profiles to Minimise
Derailment

RTU Ref: 90/3/B

2008

ORR – A Good Practice Guide for Managing the Wheel-Rail Interface
of Light Rail and Tramway Systems

2010/11

Basic Requirements for the Electrical Equipment in Light Rail and
Metro Vehicles

Statutory Instruments - 2008 No.
2164

2008

Environmental Protection – The Batteries and Accumulators (Placing
on the Market) Regulations 2008

UKTram

2007

Support to UKTram Activity 4 “Operational Noise and Vibration” Phase
2 Reports

-

-

Centre for Applied Science and Technology (CAST) methodology

-

-

UK Police Requirements for Digital CCTV Systems

VDV 154
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2 General Requirements & Parameters
2.1
4
M

2.2
5
M

6
M

2.3

Design Life
The Supplier shall ensure that each Tram shall be designed, constructed and free from structural
defects for a minimum operational life of 30 years from the date of Acceptance of that Tram.

System Interfaces
The Supplier shall ensure that the Trams properly interface, and are compatible with, the West
Midlands Metro Network, based upon the information provided in the Interface Schedule.2

The Supplier shall ensure that the Trams properly interface, and are compatible with, the existing
Depot facilities, based upon the information provided in the Interface Schedule.

Fire Performance
The Supplier shall ensure that each Tram is compliant with the relevant parts of BS EN
45545:2013 listed below:

7

M

8
M

9
M

● EN45545-1
● EN45545-2
● EN45545-3
● EN45545-4
● EN45545-5
● EN45545-6

General issues;
Materials/ Components Fire Behaviour requirements;
Fire Protection on Railway Vehicles;
Fire Safety Design Requirements;
Fire Safety requirements for Electrical Equipment; and
Fire Protection requirements on Railway Vehicles

The Supplier shall ensure that the Tram satisfies the requirements of EN45545 for OC1/HL1
vehicles.

The Supplier shall ensure that the passenger seat soft trim satisfies the Cat II fire requirements
defined in BS 6853:1999, Table 9.

[Speak to D. Tooley regarding amended EN45545]

2

Where the Supplier identifies an incompatibility issue, this shall be raised with the Owner during the ITN stage for assessment and
acceptance, at the Owner’s discretion.
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10

M

2.4
11
M

12
M

2.5
2.5.1

The Supplier shall calculate the Peak Fire Heat Release Rate based on a flashover fire in the
longest module fire. The methodology used shall be the PHRRPUA (The Peak Heat Release
Rate per unit area or ‘Duggan’) method. Calculations shall be supplied as an excel file with
‘unsmoothed’ results and after 60 seconds smoothing.
The target maximum permissible value of PHRRPUA shall be 10MW after smoothing.

Swept Envelope (SE)
The Supplier shall ensure that the SE of the Tram is compliant with the West Midlands Metro
Reference SE.

During the Design Review Phase of the project, the Supplier shall provide details regarding how
the reference SE of the Tram has been calculated and how this compares to the West Midlands
Metro Reference SE.

Passenger Capacity
Overall Capacity

13

The Supplier shall design and manufacture the Trams such that each Tram has a minimum
passenger capacity of 200 persons of which at least 25% shall be seated, based on standees at
4p/m².

M

The foot/leg space of seated passengers shall not be used when calculating the standing
capacity. If tip-up seats are provided, these shall not be counted within the seated capacity of the
Tram.

2.6
14
M

2.7
15
M

Safety Critical Functions
The Supplier shall ensure that a failsafe system design philosophy is adopted for all safety
critical systems and components.

Principal Tram Parameters
The Supplier shall ensure that the Trams shall be capable of achieving the performance
parameters detailed in Table 4 under normal operating conditions and passenger payload, as
defined BS EN 15663: 2017.
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10

Table 4: Principal Tram Parameters
Description

Requirement

Nominal Length

The maximum length of the Tram shall not exceed 33m. The
passenger door positioning shall be compatible with a platform length
of 30m.

Nominal Body Width

2.65m

Maximum Passenger Door Threshold Width

The Tram shall be designed with a nominal width of 2.65m at door
threshold height

Door threshold height from TOR

Based upon a nominal 300mm platform height and compliant with
RVAR 10

Track Gauge (Nominal)

1435mm

Low Floor Area

100%

Uni/Bi-Directional

Bi-Directional

Maximum Operating Speed

70 km/h (Normal Line Speed)

Maximum Acceleration Rate – On- wire

1.20 m/s2 or better

Maximum Acceleration Rate – Off- wire

1.20 m/s2 or better

Braking Performance

Compliant with EN 13452-1:2003

Nominal Line Voltage

750 V DC

Maximum Line Current

1200Amps

2.8

Maximum Axle Load
Certain structures on the West Midlands Metro Network have been designed using a theoretical
load case known as Modified 0.5RL. This comprises a series of uniformly distributed loads and
concentrated point loads, making it difficult to specify a maximum tram axle load.
A study has therefore been undertaken to convert this theoretical load case into criteria for
Suppliers to assess their trams against and which will enable the Owner to verify the suitability of
the Tram during the ITN stage. It should be noted that longitudinal traction and braking loads are
not considered.
Appendix B – Axle Loading Specification details the criteria to be used for the Tram assessment.
A two-stage process has been derived to determine the suitability of the Tram:

16

● Stage 1 - If a proposed Tram meets one of the axle configurations specified and falls within a
maximum permissible axle load of no more than 11.80 tonnes under all loading conditions (as
defined in BS EN 15663:2017), then that Tram can be deemed to have passed the criteria
derived from Modified 0.5RL loading.
● Stage 2 - Should the Tram NOT meet one of the specified axle configurations and/or exceeds
11.80 tonnes (115.8 kN) axle load, a separate analysis shall be undertaken to demonstrate
that the proposed Tram falls within the criteria derived from Modified 0.5RL loading under all
loading conditions.

M

The Tram will be required to be load tested, by the Supplier, prior to acceptance onto the West
Midlands Metro Network to prove adherence to these stated criteria.
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2.9

Free Issue Equipment
The Owner shall be responsible for the supply and the Supplier responsible for the installation of
the following free issue communications and control equipment within the Tram:

17

● Automatic Vehicle Location System (AVLS), including but not limited to, transponder, antenna,
interface boxes and power converter.
● Radio System, including but not limited to, radio head, power converter, antenna, speaker and
microphone.

M

18

The dimensions and details of the above equipment will be provided during the design stage.

The Owner shall be responsible for the supply and the Supplier responsible for the installation of
suitable securing devices or containers for the following emergency equipment which is to be
mounted in each cab:
● First Aid Kit
● Red Flag
● Body Fluid Protection Kit

M

2.10

19
M

20

D

21

M

The dimensions of the above equipment are provided in the Interface Schedule.

Livery

The Supplier shall ensure that the internal and external livery of the Tram is designed using the
RAL colour codes of the existing livery.
To assist with this, the livery and corporate branding documents have been provided within the
Interface Schedule.

The Supplier shall ensure that the internal and external livery design of the Tram matches the
existing corporate branding and livery as closely as is reasonably practicable.
To assist with this, the livery and corporate branding documents have been provided within the
Interface Schedule.

The Supplier shall provide the Tram external livery using either a painted finish, vinyl or a
combination of paint and vinyl.
Where vinyl is used, a base painted finish shall be provided underneath and the vinyl shall resist
deterioration, shrinkage, peeling or fading for a minimum period of 10 years.
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3 Environmental Requirements
3.1
3.1.1

22

M

23
D

3.1.2
24
M

3.2
25

Ambient Conditions
Environmental Conditions
The Supplier shall ensure that the Trams are capable of operating in the environmental
conditions defined in BS EN 50125-1:2014 and comply with the following classifications:
· Altitude range - A2
· Temperature range - T1
· Snow range - S1
· Solar radiation – R1

The Supplier shall ensure there is no degradation of internal or external materials due to UV
radiation, throughout the Design Life of the Tram, except as otherwise set out in the Suppliers
Proposals. 3

External Contaminants
The Supplier shall ensure that each Tram’s design life, structural integrity and performance shall
not be affected by any seasonal surface treatments applied to roads, pavements or stations on
or in the vicinity of the West Midlands Metro Network.

Energy Consumption
The Supplier shall provide energy consumption data for the Tram traction and auxiliary systems.

D

26
D

27
D

28
M

3

The Supplier shall ensure that the Trams regenerate braking energy into the overhead catenary
system, if receptive.

The Supplier shall include and identify the energy saving measures within their design which
improve the efficiency and lower the carbon footprint of the Tram.

The Supplier shall provide a brake resistor on the Tram which is capable of burning off all excess
energy created by the Tram during coasting/braking, should the overhead catenary not be
receptive.

Where the Supplier identifies a non-compliance to this requirement, the Supplier shall raise this during the Invitation To Negotiate
(ITN) stage for consideration by the Owner.

366338 | 001 | F | 03rd January 2019
https://mottmac.sharepoint.com/teams/pj-b1148/Tram Procurement 2017/Tram Specification/Check Copies/Tram Specification 366338_TV29_001_Rev_F1.docx

12

Mott MacDonald | Third Generation Tram Specification
366338/TV29/001/Rev F

3.3
29
M

3.4

30

M

Electromagnetic Compatibility (EMC)
The Supplier shall ensure that the electromagnetic emissions and immunity of the Trams shall
meet BS EN 50121-3-1:2017, BS EN 50121-3-2:2016 and BS EN 50500:2008+A1:2015.

Ride Performance
The Supplier shall ensure and demonstrate that the Trams achieve a mean Ride Comfort Index
value of less than 3 and more than 1. The ride quality indices shall be measured according to BS
EN 12299:2009, within the following sections of the alignment:
● Wolverhampton to Priestfield – Both Directions
● Hawthorns to Soho Benson Road – Both Directions
● Bull Street to Centenary Square – Both Directions
● Wednesbury Parkway to Dudley Street – Both Directions

3.4.1

31

M

Noise – Internal
The Supplier shall ensure and demonstrate that each Tram has an internal noise level in the
centre of each car/module or cab, when measured as LAeq over 20 seconds in the car/module
or cab, of no higher than the levels shown in Table 5, at specified positions inside the Tram at
designated points on the West Midlands Metro Network (to be defined by the Owner prior to
noise testing).
The method of measurement shall comply with BS EN ISO 3381: 2011, and in accordance with
the noise levels in Verband Deutscher Verkehrsunternehmen VDV 154.

Table 5: Internal Noise Levels
Speed

Cab Noise Level

Stationary - HVAC Partial

55 dB LAeq

Stationary - HVAC Full

63 dB LAeq

60km/h

65 dB LAeq

Speed

Passenger Area Noise Level

Stationary

62 dB LAeq

60km/h

70 dB LAeq

366338 | 001 | F | 03rd January 2019
https://mottmac.sharepoint.com/teams/pj-b1148/Tram Procurement 2017/Tram Specification/Check Copies/Tram Specification 366338_TV29_001_Rev_F1.docx

13

Mott MacDonald | Third Generation Tram Specification
366338/TV29/001/Rev F

3.4.2

Noise External

32

The Supplier shall ensure and demonstrate that each Tram, when measured at specified points
on a West Midlands Metro Network designated route section (to be defined by the Owner prior to
noise testing), 7.5m from the centre line of track and 1.2m above the rail head, has external
noise levels of no greater than those given in Table 6 below:

M

Noise values to be measured on straight ballasted track, on a track section with controlled track
roughness as per BS EN ISO 3095: 2013, in accordance with UKTram Activity 4 “Operational
Noise and Vibration” Phase 2 Report.

33

External noise levels during stationary measurements shall be determined over a time period of
no less than 15 seconds.

D

The method of measurement shall comply with BS EN ISO 3095: 2013.

Table 6: External Noise Levels
Speed

Noise Level
(7.5m from track centre line)

Stationary- HVAC Partial

58 dB LAeq

Stationary- HVAC Full

60 dB LAeq

40km/h

74 dB LA(max)

60km/h

79 dB LA(max)

34

D

The Supplier shall state whether the measured noise levels are achieved with or without the
fitment of noise reducing wheel dampers.
If noise reducing wheel dampers are not fitted, the Supplier shall provide passive provision for
their fitment to all wheels on the Tram.
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4 Operational Requirements
4.1

Operational Capability
The Trams will be used by the Operator to provide a passenger service in accordance with the
Operating Needs document.

35

M

The Supplier shall ensure that each Tram is capable of achieving the requirements of the
Operating Needs document and the OpenTrack alignment model, provided it is maintained in
accordance with the Supplier’s recommended maintenance regime.

[We need to add a note regarding the annual kilometrage. This should match the annual
kilometrage stated within the TSA]

4.2

Multiple Operation

Note: Operation of the Trams in multiple formation during passenger service is not envisaged;
therefore, automatic couplers will not be required.
36
M

4.3

37

M

4.4
38
D

39
D

The Supplier shall ensure that each Tram is fitted with an emergency mechanical coupler at both
ends, in accordance with the requirements set out under Section 17.

Cyber Security
The Supplier shall design the Tram to limit the likelihood and impact of both deliberate and nondeliberate cyber security attacks. The Supplier shall also mitigate against the consequences of a
successful attack.
The Supplier shall comply with the Department for Transport (DfT) report ‘Rail Cyber Security –
Guidance to Industry, February 2016’.

Master Clock
The Supplier shall ensure that all Trams are synchronised to a single master clock which will be
provided by the AVLS.

The Supplier shall ensure that all Tram sub systems with internal clocks are also synchronised
with the master clock.
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5 Maintainability
40

All Trams shall be identical in terms of design, assembly, sub-components and suppliers.

M

To accommodate for periods where the Tram does not return to the maintenance facility, the
Supplier shall ensure that the consumables of each Tram are sufficient to allow for a minimum of
4 days operational use.
41

D

These consumables shall include, but not limited to:
● Windscreen washer fluid
● Sand
● Flange and rail head lubrication.

M

The Supplier shall design and manufacture the Trams such that if the maintenance regime is
followed the required availability and reliability targets can be achieved.
[Eversheds to cross-reference this requirement to the Agreement RAMs values]

43

The Supplier shall ensure that each Tram will require a minimal level of routine maintenance and
that replacement times for all major components are minimised.

M

To provide evidence of this, the Supplier shall complete the Component Replacement Times
template in Appendix A

42

44

D

45
M

The Planned Preventative Maintenance (PPM) of each Tram shall be capable of being carried
out during the ‘off peak’ and ‘out of service’ periods that are available to the maintenance staff,
where PPM is defined as routine maintenance, conducted at regular intervals, to prevent
damage or failure of the equipment or systems during service, and including (but not limited to)
the following:
● Cleaning, inspection, testing of equipment functions
● Measurement, adjustment
● Lubrication of moving parts
● Replacement of worn out components or components with known life limits
● Component overhaul

The PPM shall be conducted using kilometrage based maintenance documentation and
schedules, other than for minor routine safety inspections or equipment whose operation is
independent of the kilometrage run.
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46

M

The Supplier shall ensure that fault and diagnostics status of the Tram can be downloaded in a
user-friendly format and interrogated by maintenance staff.
The Supplier shall also ensure that the Owner has access to all maintenance and diagnostic
software and licensing rights throughout the life of the Tram.
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6 Body-Shell
6.1
47
M

48
M

49
M

6.2
50
M

51
M

6.3
52
M

53

D

6.4
54
M

Structural Design
The Supplier shall design and construct each Tram body based upon the loading requirements
of BS EN 15663:2017, for the 30-year life of the Tram without the need for interim repairs.

The Supplier shall design and construct the Tram in compliance with the structural requirements
for a category P-V vehicle within BS EN 12663-1:2010+A1:2014.

The weight of a reference passenger shall be assumed to be 70 kg, in accordance with BS EN
15663:2017.

Crashworthiness
The Supplier shall design and construct each Tram in accordance with the Category IV
requirements in BS EN 15227:2008+A1:2010.

The Supplier shall, during the Design Review Phase, conduct an assessment to prove a safe
anti-climbing interface between the Tram and the existing CAF Urbos 3 tram, which is
satisfactory to the Owner, acting reasonably.

Lifting and Jacking for Depot and Emergency Use
The Supplier shall ensure that each Tram shall be provided with appropriate compatible lifting,
body support and jacking points and that the location of the lifting and jacking points on each
Tram is clearly identified for both maintenance and re-railing lifting points.

The Supplier shall ensure the Tram is compatible with the existing lifting jacks located at the
Operator’s maintenance facility.
If this is not possible, at ITN stage, the Supplier shall propose an appropriate interface
tool/adapter to allow jacking to take place using the existing lifting jacks (at the Suppliers cost).
Details of this adapter shall be reviewed during the Design Review Phase.

Anti-surfing
The Supplier shall design the Trams to minimise the possibility of unauthorised riding on the
outside of the Tram, in accordance with Tramway Principles and Guidance 2018.
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6.5

Water Drainage and Sealing

55

The Supplier shall ensure that the Tram roof, body and under-frame structure are designed in
such a way that efficient drainage of rain water is achieved.

M

Additionally, all drains shall be designed and located to allow them to be easily cleaned.

56

The Supplier shall ensure that water ingress is prevented from unintentionally entering all
equipment cases, vehicle structure, bogie frames, passenger saloon and drivers’ cabs.

M

57

The Tram design shall avoid water traps which may cause corrosion to the vehicles structure.

M

58
M

59
D

The Supplier shall design the Tram roof and roof mounted equipment in such a way that pooling
of water is prevented.

The Supplier shall ensure that drainage of any rain water, from the Tram roof, is directed away
from the external doorways and windows.

As part of the Factory Acceptance Tests (FATs), the Supplier shall conduct water tightness
testing on all Trams.
60

M

6.6
61
M

62
M

This testing shall involve simulation of continuous heavy rain for a period of 3 hours. Following
each test all areas of the vehicles shall be inspected for water ingress including inside equipment
cases.

Articulations
The Supplier shall ensure that all articulations have sealed and water tight bellows, which provide
level floor access between the modules/sections.

The Supplier shall ensure that there are no trapping hazards between handrails, seats and other
fixtures and fittings during rotational movement.
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63
M

6.7
64

The Supplier shall ensure that all wiring, connectors and conduits that pass through and/or across
the articulations shall be of a durable design that is able to deal with the combined horizontal and
vertical movement associated with operational service life without causing damage/defects.

Exterior Finish
The supplier shall ensure the exterior paint of each Tram shall have a minimum life of 6 years
without the need for remedial works.

M

65

The supplier shall ensure the exterior painted surfaces of each Tram shall be such that they are
compatible with the wash plant, as detailed in the Interface Schedule.

M

66
D

67
D

68
M

69

The supplier shall ensure the paint surface of each Tram shall be optimised for the removal of
graffiti.

The supplier shall ensure the paint surface of each Tram shall be suitable for the continued
application and removal of vinyl’s/decals.

The supplier shall ensure the exterior painted surfaces of each Tram shall be such that they are
resistant to corrosion/oxidation.

The supplier shall ensure the exterior painted surfaces of each Tram are coated with a uniform
thickness of primer, paint and clear coat, across the entire body including edges and corners.

M
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7 Glazing
7.1
70
M

71

Driver’s Cab Windscreen and Side Windows
The Supplier shall ensure that the windscreen on each Tram shall be manufactured in
accordance with ECE R43 and shall meet the requirements in that standard for light or colour
distortion.

The Supplier shall ensure that the windscreen shall be manufactured from laminated glass to
provide adequate protection against impacts/missiles.

M

72

The Supplier shall ensure that the cab side windows are manufactured from laminated glass to
provide adequate protection against impacts/missiles.

M

73
D

74

The Supplier shall provide a means of secondary ventilation within the drivers cab in case of
failure of the cab air conditioning system.

The Supplier shall ensure that the design of the windscreen shall be such that they are easily
replaced and the replacement times shall be no greater than 12 hours, including any curing time.

D

75

The Supplier shall fit heating/demisting to all Tram windscreens and side windows.

M

7.2
76

Passenger Saloon Windows
All windows shall comply with ECE R43.

M

77
M

The Supplier shall ensure that the windows in the passenger saloon are sealed, so as to ensure
draughts and water ingress are prevented.
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78

M

79
D

80
M

81
D

82
D

The Supplier shall provide lockable, opening hopper windows to allow a means of secondary
ventilation.
The Supplier shall provide a minimum of four hopper windows per side. Where possible these will
be equally spaced down the length of the Tram.

The Supplier shall ensure the design of the windows, including hoppers, shall be such that they
are easily replaced with replacement times being no greater than 6 hours, including curing time for
bonded windows.

The Supplier shall design the hopper windows such that there is a means of protection to prevent
passengers and Operator Staff trapping their fingers.

The Supplier shall fit anti-graffiti film to the inside of both the passenger saloon windows and door
windows, and both sides of any internal partition glass.

Any window mounted labels required by the Owner (as specified during the Design Review
Phase) (e.g. No Smoking/Priority Seat/Wheelchair Area signage) shall be fitted by the Supplier to
the window before the anti-graffiti film is applied.
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8 Driver’s Cab
8.1
83

General
The Supplier shall ensure that the Trams are equipped with two driving cabs.

M

The Supplier shall ensure that only one cab can be activated by the driver at any one time.
84
M

85
M

86
D

87
M

88
M

89
M

90
D

Should an attempt be made to activate a driver’s cab whilst the other drivers cab is already
activated, that cab shall not activate and a prompt audible and visual alarm shall indicate this to
the driver.

The Supplier shall ensure that all cab based controls and equipment have a usable and logical
layout based on task frequency, priority and dual handed operation.

The Supplier shall propose driver’s cab layouts, taking due consideration of interoperability of
key safety controls between the Trams and existing trams.
The final layout will be defined and agreed during the Design Review Phase.

A UK population study shall be provided to demonstrate that all fixtures and equipment (including
driver’s seat) in the driver’s cab are sufficiently adjustable to accommodate the full range of users.
Data range to include the 5th percentile to the 95th percentile human as a minimum.

All cab controls and displays shall be clearly visible under all lighting conditions, with dimmable
back lighting where necessary.

The Supplier shall ensure that glare from the passenger saloon lighting does not impede the
driver’s ability to operate the Tram safely or read any of the drivers cab instrumentation.

As far as reasonably practicable, the driver’s seat shall be mounted centrally across the
transverse axis of the driver’s cab.
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91

A driver’s instructors seat shall be provided for use in in each driver’s cab. The arrangement of
this seat shall allow close proximity to an emergency brake mushroom button.

M

The driver’s instructors seat shall be sufficiently comfortable for use during a 4 hour working
period.

92
D

93
M

94

Driver training will be undertaken during passenger service, which will require the cab door to be
closed; therefore, the instructor seat should be located so that the cab door can be closed when
the seat is occupied.

A suitable means for the instructor to stop the Tram in an emergency situation shall be provided
by the Supplier.

The driver shall be able to view the passenger saloon via an internal driver’s cab mirror.

D

95
D

96
M

97

Manual or electrically operated sun blinds shall be provided on the cab windscreen and side
facing cab windows.
If an electrically operated blind fails, the Supplier shall provide a means to manually raise and
lower them to allow the Tram to continue in passenger operation.

The Supplier shall ensure that the cab design shall include provision for emergency escape, in
accordance with TPG.

The Supplier shall provide a cab-to-cab control to allow communication between the active
driver’s cab and any other cabs within a single or double tram formation, during vehicle recovery.

M

98
D

99
M

The Supplier shall provide a countdown timer, within the main cab desk display.
This countdown timer shall be linked to the free issue AVLS system, and indicate to the driver
the departure time from each tram stop.

The Supplier shall ensure that safety related audible warning tones in the driver’s cab shall take
priority over any other audible alerts.
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8.2

Cab Controls & Facilities
The Supplier shall ensure that each cab shall contain as a minimum the following controls and
facilities:

100

● A cab enable key switch, (see below for functionality requirements)
● Left hand operated combined power brake controller with hazard braking position and an
integral driver’s vigilance device
● Separate passenger and staff access door controls
● Passenger information system, including external front and side destination indicators
● Public address system controls
● Cab to cab communication control
● Request Stop audible and visual warning indication
● Windscreen wiper controls, including screen washing facility, variable speed and intermittent
operation
● Direction Indicator light controls with audible indication
● Hazard light controls with audible indication
● Dipped-main beam headlight and fog light controls
● Saloon and cab lighting controls
● Saloon air conditioning, heating and ventilation controls
● Cab air conditioning, heating and ventilation controls
● Driver accessible miniature circuit breakers for main systems
● Driver accessible sealed safety bypass switches
● Separate left and right monitors for external bodyside cameras
● A monitor displaying the anti-surfing camera
● A monitor displaying passenger saloon CCTV footage
● Pantograph raise/lower controls
● OESS manual transition controls
● Relevant OESS controls
● Emergency (Latching) pantograph lower button (mushroom type - YELLOW)
● Emergency (Latching) brake mushroom button (RED)
● Track brake (Non-latching) pushbutton to operate the track brakes independently of any
emergency brake application
● Push button for manual sanding
● A speed selector switch including the following modes:
– A neutral mode
– A forward mode
– A wash mode (5 km/h speed restriction)
– A Depot mode (10 km/h speed restriction)
● Push button for manual flange lubrication (only accessible to maintenance staff)
● Cab desk controls for audible warning devices (horn and bell)
● Space provision for free issue radio system
● Space provision for free issue Automatic Vehicle Location System (AVLS)
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M

● Analog and digital speedometers (mph and km/h display)
● Driver’s Diagnostic Display Unit
● Lamp test button
● Tram shutdown button
● Sun blind controls (if applicable)
● Windscreen and cab side window demister controls
● Emergency equipment
● Cleaners light control
● 240V AC service UK 3-pin socket

The Supplier shall ensure that the cab enable key switch has three switch positions:
101

Off – To ensure the cab controls are inactive.
Auxiliary Only – To allow the vehicle auxiliaries to be used, but without traction capability

M

102
M

103

Forward – To allow the vehicle to operate normally in a forward direction

The cab enable key switch shall automatically activate and configure the external lighting
appropriate to the direction of travel, in accordance with TPG.

The external lighting shall be lit at all times (i.e. in daylight as well as night time).

M

104
M

105
M

106
M

The Supplier shall also provide a reduced speed “wash mode”, activated via a switch in the
drivers cab for use during operation through the automatic washing facility. This reduced speed
mode shall limit the speed of the Tram to 5km/h.

The Supplier shall also provide a reduced speed “Depot mode”, activated via a switch in the
drivers cab for use during operation around the Depot site. This reduced speed mode shall limit
the speed of the Tram to 10km/h.

The Supplier shall design and construct each cab such that it is secure from access by
unauthorised persons and have a suitable locking system.
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107
D

8.3

108

M

8.4
109
D

The Supplier shall provide a digital clock display within the driver’s cab, which is synchronised
with the master clock, referred to in Section 4.4.

Cab Equipment
The Supplier shall be responsible for the supply and installation of the following equipment which
is to be mounted in each cab:
● Break Glass Hammer
● Coat hook
● General storage facility for personal items including high visibility vest, mobile phone, allweather coat, keys and backpack
● A4 Document Holder
● Warning Triangle
● Fire Extinguisher – AFFF 9kg to BS EN3 standard
● Dual aspect white/red rechargeable hand lamp with charging facilities in each cab and
mounting position to allow use as forward/rearward facing lamp during Tram recovery

Driver Communication
The Supplier shall ensure that the Trams are fitted with a call initiation foot pedal, which shall
initiate a call with the control room.
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9 Traction System
9.1
110
M

111
M

112
M

113

General
The Supplier shall ensure that the Trams shall have a traction system that will operate from the
nominal 750V dc (refer to Table 4) overhead supply whilst achieving the operational
requirements and run-times specified in the Operating Needs Document.

The Supplier shall ensure that the traction system does not cause interference to West Midlands
Metro Network, adjacent properties and the main line Network Rail system in accordance with
BS EN 50121.

The Supplier shall ensure that the traction system installed on the Trams shall be suitably rated
and controlled such that one unladen Tram can recover an unladen failed Tram, by pushing or
pulling, under all track conditions and gradients.

The Supplier shall ensure that the main power circuit breaker is as close as practical to the
power collection point (i.e. pantograph).

D

9.2

114
M

115

Degraded Traction Mode
The Supplier shall provide a means by which individual traction motor groups/inverters can be
isolated from the Tram vehicle control systems. This shall allow isolation of a defective traction
motor/inverter but also allow continued operation in a ‘degraded mode’ with limited performance,
to enable the Tram to be returned to the Depot for repair. Preferably this system shall allow each
traction motor to be isolated individually.

The Supplier shall ensure that, if a failure occurs of a safety critical system, the Tram shall inform
the driver and automatically revert to a degraded mode of operation.

M

116
D

The Supplier shall ensure that the degraded mode of each Tram allows it to be operated at a
reduced speed of 15 km/h after a permanent failure of a safety critical system. This mode of
operation is only intended for moving a defective Tram to clear the track and/or returning it to the
Depot.

366338 | 001 | F | 03rd January 2019
https://mottmac.sharepoint.com/teams/pj-b1148/Tram Procurement 2017/Tram Specification/Check Copies/Tram Specification 366338_TV29_001_Rev_F1.docx

28

Mott MacDonald | Third Generation Tram Specification
366338/TV29/001/Rev F

9.3
117

Diagnostics
The Supplier shall ensure that the traction system shall be provided with fault diagnostic software
that records traction faults to enable diagnosis of faults.

M

118

D

The Supplier shall provide Windows based laptop computers, pre-installed with the required
diagnostic software. Required quantities of laptops are contained within the Agreement.
The Supplier shall also ensure that the Owner has access to the software and licensing rights
throughout the Design Life.

366338 | 001 | F | 03rd January 2019
https://mottmac.sharepoint.com/teams/pj-b1148/Tram Procurement 2017/Tram Specification/Check Copies/Tram Specification 366338_TV29_001_Rev_F1.docx

29

Mott MacDonald | Third Generation Tram Specification
366338/TV29/001/Rev F

10 Onboard Energy Storage System (OESS)
10.1.1

119

M

10.1.2

120

D

Mandatory OESS Alignment
The Supplier shall provide an OESS capable of operating within the defined operational
constraints using static pantograph transitions, on the catenary free areas of the following
sections of alignment:
● Centenary Square Extension – CSQ
● Wolverhampton Extension – WCCE
● Edgbaston Extension – EDGE
● Birmingham Eastside Extension – BEE

Desirable OESS Alignment
In addition to the mandatory OESS alignment, the Supplier shall also indicate how much of the
catenary free operation on the following alignments can be achieved by the Tram, based upon
the defined operational constraints and static pantograph transitions at tram stops.
● Wednesbury to Brierley Hill Extension – WBHE
● East Birmingham to Solihull Extension – EBS

[Insert basic tabular and graphical templates for ITN level OESS calculation output in Appendix
D]
10.1.3
121
M

General Requirements
The Supplier shall provide an OESS capable of providing catenary free operation throughout the
existing and proposed alignments for all required route diagrams, operational timetables
(including nominal and worst case expected/unexpected stops) and recovery scenarios, at all
points within the OESS operational life cycle (including End of Life).

The Supplier shall provide a minimum OESS life span of 5 years. Throughout this life span, the
Supplier shall ensure that the OESS is capable of providing the operational requirements
detailed in paragraph 121.
122

M

During the ITN stage, the Supplier shall state the OESS life span (and the associated End of Life
(EOL) capacity) which the Tram shall achieve.
[Need to amend the extended warranty value for the OESS in the final preferred bidder contract
version to reflect what they committed to.]
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123

M

124

For the Mandatory and Desirable OESS scenarios, the Supplier provide tabular and graphical
evidence to support their assessment. This evidence shall be based upon EOL and shall indicate
what operating range the OESS is operating within e.g. the State of Charge.
Tabular and graphical templates are provided in Appendix D in which the Supplier shall present
their assessments.

Where applicable, the Supplier shall provide an OESS compliant with requirements of BS EN
IEC 62928:2018.4

M

125

The Supplier shall ensure that the braking performance when operating in catenary free mode is
equal to or better than that provided in catenary mode.

M

126

The Supplier shall ensure the Tram in tare loading condition can recover another tare laden
Tram of the same type or a CAF Urbos 3 Tram, from all catenary free areas of the West
Midlands Metro Network, in all track conditions.

M

[Potentially This clause may be removed if ORR/ICP deem TfWM’s alternative measures
appropriate. Until this time this clause will remain within the Tram Specification.]

127

The Supplier shall ensure that, if a failure occurs of the OESS, the Tram shall inform the driver
and automatically revert to a degraded mode of operation.

M

128
M

129
M

130
M

4

The Supplier shall ensure that fumes or gases from the OESS equipment cannot enter the
passenger saloon or driver’s cab and that passengers, staff members or members of the public
are not exposed to hazardous substances, in either normal operation or failure conditions.

The Supplier shall ensure that the OESS is designed with an inbuilt level of redundancy. The
Tram shall be capable of recovering itself back to the Depot in a degraded mode with 50%
OESS capacity available, as a minimum.

The Supplier shall ensure the OESS is fitted with a fire detection system. If triggered, this fire
detection system shall promptly alert the driver and isolate the affected equipment from the roof
mounted traction equipment.

Where the Supplier is not able to comply with this standard, the Supplier shall submit alternative standards, during the ITN stage, for
review and confirmation by the Owner.
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131
M

132
M

133
M

134

If required, the Supplier shall ensure the charging of the OESS is compatible with the existing
traction power supply and current collection arrangement.
During the charging process, the touch potential risks to the public shall not be increased
compared to normal catenary operation.

The Supplier shall design the Tram such that it is capable of continually monitoring and recording
the OESS, State of Health (SOH), operational efficiency and energy usage, for analysis.

The Supplier shall design the Tram such that it is capable of continually monitoring OESS
function to ensure safe operation of the equipment in all conditions.

The Supplier shall provide a whole life cycle cost assessment detailing all OESS related renewal
time scales and costs, during the ITN stage.

D

135

During the Design Review Phase, the Supplier shall define the EOL SOH point along with the
recommended frequent and infrequent operating ranges of the OESS.

M

136
M

137

M

During the Design Review Phase, the Supplier shall provide detailed simulations of the OESS
showing energy charge and discharge profiles for each catenary free section of the West
Midlands Metro Network. These simulations shall be provided based upon EOL and include
nominal and worst-case scenarios, considering delays for signalised junctions and unexpected
stops.

During the Design Review Phase, the Supplier shall provide detailed simulations of the OESS
showing energy charge and discharge profiles for each catenary free section of the West
Midlands Metro Network, for all tram recovery scenarios from each terminus location back to the
Depot. These simulations shall be provided based upon EOL, tare Tram loading and include
nominal and worst-case scenarios, considering delays for signalised junctions and unexpected
stops.
[Potentially This clause may be removed if ORR/ICP deem TfWM’s alternative measures
appropriate. Until this time this clause will remain within the Tram Specification.]
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The Supplier shall demonstrate, during the Design Review Phase and Testing & Commissioning
Phase, to the Owner’s reasonable satisfaction, how safe working practises are applied to the
following:
138

M

139
M

● Fail safe isolation and/or discharge of the OESS for maintenance staff and emergency
services
● Controlled secure access to equipment
● Handling of OESS components
● Transportation, storage and disposal of OESS components

During the Design Review Phase, the Supplier shall provide a risk assessment detailing how the
potential risks posed by the OESS have been controlled or mitigated. This shall include
scenarios in both normal operation and failure modes.

In addition to the requirements of BS EN IEC 62928:2018, the Supplier shall, as a minimum,
conduct testing of the following areas, to prove the suitability of the proposed OESS for
operational service:

140

M

● Drop test (complete OESS unit)
● Post-crash electrical safety testing (complete OESS unit)
● Electrolyte spillage containment testing (complete OESS unit)
● Thermal abuse testing
● Simulated road traffic simulation (can be undertaken via computer modelling)
● Resistance to explosion testing (complete OESS unit)
● Exposure to fire testing
● Dewing testing
● OESS component fluid immersion testing (if fluid type temperature control system is specified)
● Temperature control system performance and functionality testing
● Grounding, isolation and discharge testing
● Transportation, handling, storage and disposal guidance
The Supplier shall submit details of each proposed test for review by the Owner within the
appropriate Design Review Package.
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10.2

OESS Control
If required by the installed OESS, the Supplier shall ensure that each Tram is fitted with a location
system compatible with the existing Balogh location system.5

141

M

142
M

143
D

144
D

5

The OESS system shall be designed such that all pantograph/OESS transitions occur
automatically without input from the driver. Additionally, the OESS shall allow manual transitions
to be requested by the driver in exceptional circumstances, such as failure of the OESS transition
control system or during tram recovery.

The Supplier shall ensure that the chosen control signal which implements an OESS transition
shall not be associated with door operation, such that an out-of-service vehicle not using the
passenger doors can still automatically transition between on and off-wire sections.

If required by the installed OESS, the Supplier shall ensure that the location of any onboard OESS
control receivers is comparable to those fitted to the existing trams, to ensure compatibility with
infrastructure based tag positions.

The Supplier shall provide a display within the drivers’ cab which indicates the remaining energy
level within the OESS.

If the Supplier wishes to propose an alternative OESS location system, details of this shall be provided during the ITN stage for
assessment, at the discretion of the Owner.
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11 Auxiliary Systems

145

M

146
M

147
M

148
M

The Supplier shall ensure that each Tram is fitted with a 24 V dc auxiliary converter and auxiliary
batteries, such that each Tram has sufficient redundancy to supply the following auxiliary
systems for a minimum of 60 minutes, in the event of auxiliary power supply failure:
● External lighting
● Internal emergency lighting
● Two-way radio
● Emergency cab-to-cab communications
● Windscreen wipers
● Horn and bell

The Supplier shall ensure that all Auxiliary Batteries installed on the Trams shall comply with
Statutory Instrument 2008 No. 2164.

The Supplier shall ensure that after manually raising the pantograph, when the Tram has
discharged Auxiliary Batteries, the Tram shall be capable of being re-energised and charging the
batteries using the supply from the overhead line.

The Supplier shall ensure that each Tram has an external Auxiliary Battery charging point,
mounted centrally along the length of the Tram. The socket arrangement shall be compatible
with the Depot shore supply, to enable the Auxiliary Batteries to be charged.

The Supplier shall ensure that each side of the Tram is fitted with an external Auxiliary Battery
isolation switch accessible from ground level. A combined Auxiliary Battery isolation and
pantograph ‘down’/OESS disconnection switch would be acceptable.
149

M

This should be located behind a lockable cover (with triangular lock) that is clearly identified for
maintenance and emergency services access in accordance with TPG. The design should be
such that the position of this switch is not vulnerable to accidental isolation and/or damage such
as a result of collision, derailment or vehicle roll over.

150

Following a loss of power from the overhead line equipment (OLE), release of the brakes from
the driving cab shall be possible using power from the Tram’s Auxiliary Batteries for a minimum
of 60 minutes.

M

Additionally, the Supplier shall ensure that the friction brakes of the Tram are capable of being
mechanically isolated, if required.
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12 Pantograph
151
M

152
M

153
M

154

M

155
D

156
M

The Supplier shall fit a single pantograph to each Tram capable of operating in either direction at
full line speed and capable of operating and interfacing with the West Midlands Metro Network
OLE. The Supplier shall ensure that the design provides smooth raising and lowering of the
pantograph with a damped movement.

The pantograph shall be fitted with a device to enable it to be raised and lowered remotely from
the driver’s cab, by the use of pushbuttons/switches.

A manual means of raising and lowering the pantograph shall be provided by the Supplier in the
event of loss of power, including discharged Auxiliary Batteries, or emergency situations.

The Supplier shall ensure that each side of the Tram is fitted with an external emergency
pantograph down/OESS disconnection switch/button accessible from ground level. A combined
Auxiliary Battery isolation and pantograph down/OESS disconnection switch would be
acceptable.
This should be located behind a lockable cover (with triangular lock) that is clearly identified for
maintenance and emergency services access in accordance with TPG. The design should be
such that the position of this switch is not vulnerable to accidental isolation and/or damage such
as a result of collision, derailment or vehicle roll over.

The Supplier shall ensure that each Tram is fitted with a means of locking the pantograph in the
lowered position for maintenance and transportation purposes.

The Supplier shall fit a roof mounted surge arrestor to protect the Tram equipment from overvoltage, including lightning strikes.

D

The Supplier shall provide an automatic drop-down device which will automatically lower the
pantograph in the event of damage to the pantograph head.

158

The Supplier shall provide an over-reach detection system which will automatically lower the
pantograph if it detects that the maximum operating height has been exceeded.

M

In the event of an over-reach detection, the emergency brakes shall automatically be applied.

157
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159
D

160
M

The Supplier shall ensure that the pantograph carbon grade is comparable to the existing CAF
Urbos 3 tram.

The Supplier shall ensure that the Tram is designed such that it is compatible with the existing
and proposed overhead catenary and charging point facilities, which are based upon a
pantograph mounted centrally on the Tram.

[Note from RevB review: Need to add reference to maximum regeneration voltage/EN50163.
John Nicolls/TfWM to advise]
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13 Braking System
13.1
161
M

13.2
162
M

163
M

164
M

165
M

13.3
166
M

Braking Modes
The Supplier shall ensure that the Tram’s braking modes/performance shall be compliant with
BS EN-13452-1:2003 Railway Applications – Braking – Mass transit brake systems, part 1
Performance requirements and BS EN-13452-2:2003 Railway applications – Braking – Mass
transit brake systems, Part 2 Method of tests.

General Braking Requirements
The Supplier shall provide an integral DVD using either a pushbutton or capacitive sensor
located on the traction/brake controller, with the design paying particular attention to avoiding
Repetitive Strain Injuries (RSI).

The functionality of the traction/brake controller shall be compatible with the existing fleet in
terms of functionality, i.e. operated with the left hand, push forward for traction, pull back for
braking and a central coasting/neutral position.

The Supplier shall ensure that the various brake systems shall be smoothly blended, such that
passengers will not notice the changeover, and these systems shall automatically compensate
for the load being carried.

The Supplier shall ensure that each Tram is fitted with an anti-roll back facility such that the Tram
will prevent/detect roll back within 500mm and apply the brakes under all loading conditions and
on the steepest gradient on the West Midlands Metro Network.

Normal Service Braking
The Supplier shall ensure that the Trams are provided with a fully blended dynamic/friction
normal service brake that is easily controlled from a single, hand operated, traction/brake
controller with an integral DVD.

Table 7: Emergency Brake Mode Definitions
Brake Mode

Principal Means of Initiation

Emergency 1

Drivers Vigilance Device

Emergency 2

Passenger alarm/Emergency door opening

Emergency 3

Hazard brake - Driver, via dedicated position on brake controller

Emergency 4

Emergency braking, authorised person via control separate from brake controller

Security Brake

High integrity emergency brake (e.g. Mushroom type, latching pushbutton)
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13.4
167
M

168

M

Drivers Vigilance Device (Emergency 1)
The Supplier shall install a DVD which shall have the following functionality to ensure
commonality with the operation of the existing CAF Urbos 3 trams.

The DVD shall be integral with the traction/brake controller, designed so that it cannot be kept in
the operating position other than by a vigilant driver. When the device is released an audible
warning will sound and when released for more than 4 seconds (but adjustable via software), an
irrevocable brake shall be applied, which includes operation of the track brakes, automatic
sanding application and Wheel Slide Protection (WSP).
To ensure driver familiarity, the audible warning should be similar in tone frequency and volume
to that used on the existing CAF Urbos 3 Trams.

In addition to the DVD, the Supplier shall provide a driver vigilance system, designed to monitor
driver inputs and awareness. This device shall require the driver to release and repress the DVD
button or capacitive sensor, a minimum of once every 15 seconds (but adjustable via software).
169

M

13.5

Failure to do so will result in an audible warning lasting 4 seconds, followed by an irrevocable
brake application, which shall include operation of the track brakes, automatic sanding
application and WSP.
To ensure driver familiarity, the audible warning should be similar in tone frequency and volume
to that used on the existing CAF Urbos 3 Trams.

Passenger Alarm/Emergency Door Opening (Emergency 2)

Refer to Section 19.5 for a description of the requirement.

13.6
170
M

13.7

Hazard Brake (Emergency 3)
The Supplier shall ensure that the Trams are fitted with a revocable hazard brake that is
controlled from the traction/brake controller and includes operation of the track brakes, WSP,
and automatic sanding application.

Emergency Braking (Emergency 4)
The Supplier shall provide an emergency 4 brake control that is separate from the traction/brake
controller, for use by authorised persons (e.g. driver instructors).

171

M

If the driver instructor’s seat is located within arm’s reach of the security brake mushroom button,
then the Emergency 4 and security brake controls can be combined into a single mushroom
button.
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13.8

Security Brake

172

The Supplier shall install an irrevocable high integrity emergency brake. The application of the
security brake shall be activated via a mushroom type, latching pushbutton in each cab that is
easily accessible by both the driver and driver instructor.

M

This brake should provide a retardation rate at least equivalent to the service brake and should
not be capable of degradation by any automatic control systems.

173
M

174
M

13.9
175
M

176
M

The security brake mushroom button shall be positioned to the right-hand side of the driver and
mounted on the cab desk within reach of the driver, in order to provide commonality with the
existing CAF Urbos 3 tram.

The activation of the emergency brake pushbutton shall include operation of the track brakes
and automatic sanding application, if available.

Parking Brake
The Supplier shall ensure that the Trams are fitted with a parking brake that shall be applied
when hydraulic/pneumatic pressure is lost within the braking system owing to either failure of the
system or stabling of the Tram.

The Supplier shall ensure that the parking brake is capable of holding an unladen Tram coupled
to another un-braked unladen Tram in a recovery situation, on the steepest gradient on the West
Midlands Metro Network for an indefinite time.

13.10 Holding Brake
177
M

178
M

The Supplier shall ensure that the Trams are fitted with a holding brake that shall be applied
when a Tram is stationary during operation.

The Supplier shall ensure that the holding brake is capable of holding an EL6 laden Tram on the
steepest gradient on the West Midlands Metro Network for a time of 1 hour.

Note: It is acknowledged that the Holding and Parking Brakes may be achieved using a single
device.
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13.11 Additional Braking Functionality
13.11.1
179
D

13.11.2
180
M

181
M

182
D

13.11.3
183
M

184
M

13.11.4
185
M

186
M

Regenerative & Rheostatic Braking
Regenerative braking shall be provided to allow current to be returned to the overhead line
during braking, when the traction power supply system is receptive. In the event that the OLE is
not receptive, excess energy will be dissipated via the brake resistors.

Track Brakes
The Supplier shall ensure that each Tram is fitted with electro-magnetic track brakes on all
bogies to provide clamped friction braking directly to the rail surface.

The track brakes shall be designed to operate with all track forms on the West Midlands Metro
Network including raised check rails.

The Supplier shall install a track brake (non-latching) pushbutton in each driver’s cab to allow the
driver to operate the track brakes independently of any emergency brake application.

Failure Modes
In the event of a dynamic brake failure, the mechanical friction brakes shall remain effective
under all credible loading conditions and permitted service speeds throughout the West Midlands
Metro Network.

Should such a dynamic brake failure occur, the friction brakes shall be sufficiently robust to allow
the Tram to return to the maintenance facility from any location on the West Midlands Metro
Network, without damage occurring to the brake equipment.

Wheel Slip/Slide Protection (WSP)
The Supplier shall install a WSP system on the Trams to prevent slip during traction and slide
during brake applications.

The slide control of the WSP system shall be operational during service braking, activation of
DVD and hazard braking as well as during operation of the passenger emergency door release
handle.
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14 Bogies
14.1

Bogies
The Supplier shall ensure that the Trams are fitted with bogies of a design and level of durability
which is compatible with all trackwork types, including flange running, raised check rails and in
all wear conditions found on the West Midlands Metro Network.

187
The durability of the bogies can be demonstrated either by evidence from passenger service or
via testing and simulation results.

M

188
D

14.2
189
M

190
M

191

M

14.3
192
M

[Note from RevB review: Add strong evaluation weighting towards service evidence rather than
simulations for all sub-systems]

The Supplier shall follow the best practice guidance, identified in the UKTram Activity 4
“Operational Noise and Vibration” Phase 2 Report, in order to minimise wheel/rail noise and
vibration.

Suspension
The Supplier shall ensure that all bogies are provided with both primary and secondary
suspension systems, which shall allow for movement of the vehicle in the lateral, vertical, yaw
and roll axes.

The Supplier shall ensure the suspension systems are designed so that the door entrance height
of the Tram remains compliant with RVAR 10 and TPG between tare and crush laden (6 p/m2)
passenger loadings.

The Supplier shall ensure that the suspension systems are capable of meeting the ride
performance requirements, as specified in Section 3.4, even with all components at the
maximum allowable state of wear.
Track irregularities, within the maintenance tolerance limits, shall be tolerated without risk of
derailment at all line speeds, and the dynamic forces on both the Tram and the track shall be
minimised.

Wheels
The Supplier shall ensure that the wheels have a tread and flange profile compatible with all the
existing trackwork, including flange running, in all wear conditions on the West Midlands Metro
Network and Depot.
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193

D

194
M

195

Should the wheel profile differ to the existing profile (refer to Interface Schedule), the Supplier
shall supply all necessary wheel profile, flange height, thickness and tread measuring gauges
necessary for carrying out routine maintenance.
These gauges shall be supplied upon delivery of the first Tram.

The Supplier shall also demonstrate that the new profile will interface satisfactorily with all
existing rail profiles, including switches and crossings.

The Supplier shall provide resilient wheels with a bolted retaining ring design.

D

The Supplier shall provide a wheel and tyre design with a level of durability which is compatible
with all trackwork types, including flange running, raised check rails and in all wear conditions
found on the West Midlands Metro Network.
196
The durability of the wheel and tyre can be demonstrated either by evidence from passenger
service or via testing and simulation results.
M

197
D

14.4
198
M

199
D

200
D

[Note from RevB review: Add strong weighting towards service evidence rather than simulations

The Supplier shall mark between all tyre and wheel centres so that tyre slippage can be easily
identified by maintenance staff.

Ultra-Sonic Testing (UAT) of Axles
If axled bogies are supplied, the Supplier shall provide UAT testing certificates for all axles, upon
delivery of each Tram.

If axled bogies are supplied, the Supplier shall provide the required maintenance instructions and
periodicities for UAT testing.

If axled bogies are supplied, the Supplier shall provide appropriate UAT testing equipment,
Special Tools and training.
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14.5
201
M

202
M

203
D

204

Flange Lubrication
The Supplier shall ensure that the Tram flange lubrication design is in line with the requirements
of BS EN-15427:2008.

The Supplier shall ensure that the Trams are fitted with a proven flange lubrication system that is
compatible with the current infrastructure and able to provide coverage to the flange root and
also to the flange back. Details of these systems shall be reviewed by the Owner during the
Design Review Phase.

The Supplier shall ensure that the flange lubrication system provided is compatible with the
existing flange lubricant and filling equipment used on the existing trams at the Depot. Details of
the equipment and lubricant are provided within the Interface Schedule.6

The Supplier shall mount the flange lubrication system on the leading wheels of the bogie.

D

205
M

206
M

207
D

208
D

209
D

6

The Supplier shall ensure that any flange lubrication system does not adversely affect either the
operation, effectiveness or reliability of the sanding equipment.

The Supplier shall provide a flange lubrication system capable of automatically depositing the
required quantity of lubricant at pre-determined locations on the West Midlands Metro Network.

The Supplier shall ensure that the flange lubrication system shall have a means to enable
maintenance staff to manually operate the system and adjust the timing and location of the
lubricant application.

The Supplier shall ensure the flange lubrication system provides an alert to the driver when the
reservoir is one quarter full.

The Supplier shall ensure that the flange lubrication system can be switched on and off by
maintenance staff.

Where this is not possible, the Supplier shall submit alternative proposals during the ITN stage, for review at the discretion of the
Owner.
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15 Pedestrian Protection
15.1
210
M

211
M

212
M

15.2
213

Obstacle Deflector
The Supplier shall provide an obstacle deflector, or guard, in front of the leading wheels,
designed to prevent people or objects being run over by the Tram.

The obstacle deflector shall have adequate clear space in front of it to prevent crush injuries and
be positioned as close as possible to the road surface and wheels.

The obstacle deflector shall be designed to reduce the risk of derailment. Such protection is in
addition to that provided in relation to pedestrian protection.

Pedestrian and Collision Protection
The Supplier shall design the Trams such that the tram ends and sides are continuously skirted.

M

214
M

215
M

216
M

217
M

The Supplier shall design the Trams such that adults and children who may come into contact
with the Tram are prevented from passing beneath.
Note: Drop-down type life guards will not be accepted.

The Supplier shall demonstrate the requirements of paragraph 214 during type testing, using
both adult and child dummies at impact speeds which reflect street running operation, to the
satisfaction of the relevant authorities.

The Supplier shall ensure that the pedestrian protection provides the same level of protection
across the West Midlands Metro Network, including areas of vertical curvature, which may
increase the vertical space between the Tram and Top of Rail.

The end of the emergency coupler should be protected by a cover with no sharp edges or points
protruding from the bodywork.
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16 Sanding
218
M

219
M

220
D

221
M

222
M

223
D

224
D

225
D

226
D

The Supplier shall install a system for the application of sand on each Tram to ensure traction
and braking performance in low adhesion conditions. The system shall apply sand in front of
each leading powered wheel, in the direction of travel.

The Supplier shall ensure that the sanding system applies sand automatically during slip/slide
conditions and in emergency and hazard braking modes.

The Supplier shall install a pushbutton to allow manual operation of the sanding system by the
driver.

The Supplier shall ensure that the sanding system does not deposit any sand unless requested
by the Tram control system or manually by the driver.

The Supplier shall provide suitable heating of the sanding equipment to prevent a build-up of
moisture.

The Supplier shall ensure that the sanding system indicates sand storage level, and provides an
alarm message to the driver when the level falls below a pre-set, adjustable value.

The reservoir shall contain enough sand for a minimum of 4 days operational use in poor
adhesion conditions.

The Supplier shall ensure that the reservoir is capable of being filled by the existing filling
system.

The Supplier shall ensure the sanding system is compatible with the sand grade used on the
West Midlands Metro System.
If the Supplier is unable to comply with this requirement, the Supplier shall propose an
alternative sand grade for consideration by the Owner.
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227
M

228
D

As the sanding system has a braking related safety function, the Supplier shall ensure the
sanding system is designed as a standalone system and therefore is not affected by the failure
of other similar vehicle sub-systems, such as flange lubrication.

The Supplier shall ensure that the sanding dose and trigger sensitivity can be adjusted by the
maintenance team. Access to this adjustment shall be secure to prevent unauthorised
adjustment.
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17 Emergency Coupler
17.1
229
M

230
M

231
M

17.2
232
M

233

M

Emergency Coupler
The Supplier shall install a retractable emergency coupler to both ends of each Tram.
This emergency coupler shall allow recovery of another Tram of the same type or a CAF Urbos 3
Tram, with or without using adaptors, under all track conditions and gradients, including
horizontal and vertical curvature on the West Midlands Metro Network.

The Supplier shall ensure the front cover can be removed and emergency coupler extended, by
both 5th and 95th percentile member of the UK population.

The Supplier shall ensure that the emergency coupler is capable of withstanding the traction and
braking forces associated with an emergency recovery procedure.
This shall apply to both towed and propelled scenarios.

Umbilical Cord
The Supplier shall provide an umbilical cord stowed in a secure location in each Tram. The
Supplier shall also provide umbilical cord connection points at both ends of each Tram. The
umbilical cord arrangement shall allow recovery of another Tram of the same type or a CAF
Urbos 3 Tram.

As a minimum, the Supplier shall ensure that the umbilical cord provides the following
functionality:
● Brake release
● Emergency brake
● Emergency internal lighting
● External lighting
● Cab to cab communications
● Audible warnings
● Windscreen wipers and washers
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18 Passenger Saloon
18.1
234
M

General
The Supplier shall ensure that the passenger saloon complies with all relevant Regulations
contained in RVAR 10.

The Supplier shall present the following interior layout options for consideration by the Owner
during the ITN evaluation.
235

M

236
D

18.2
237
M

238
D

239

● An interior layout which maximises seated capacity
● An interior layout which maximises standing capacity
The above interior layouts shall not include longitudinal seating in the bogie areas. All interior
layouts will be discussed and finalised during the Design Review Phase.

The Supplier shall ensure that the Tram saloon can be efficiently cleaned and dirt traps are
avoided. The saloon shall contain no gaps or recesses in which debris can accumulate.

Handrails and Stanchions
The Supplier shall ensure that each Tram is fitted with sufficient handrails and handholds to
ensure that those passengers required to stand, can do so safely.

The Supplier shall provide hanging straps on the longitudinal hand rails within the passenger
saloon.

Hanging straps shall not be provided for the longitudinal handrails above the wheelchair areas.

M

18.3
240

Saloon Floor
The Supplier shall design the saloon floor coverings to have as few welded seams as possible.

D

241
D

Where possible, the Supplier shall design the passenger saloon floor such that the floor covering
returns up the side walls (e.g. ‘bath tub’ effect) to prevent water ingress.
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18.4
242
D

243
D

244
D

245
M

246
M

18.5
247
M

248
M

249
M

250
D

Saloon Fixtures
The Supplier shall construct the passenger saloon wall panels from materials which will allow
graffiti to be easily removed, without damage to the material.

The Supplier shall ensure that, where finishing trim is used between adjacent panels, this shall
be secured to such that it cannot be removed by passengers.

Regulatory and Owner specific labelling of the saloon shall be provided and installed by the
Supplier, as specified by the Owner during the Design Review Phase.

The Supplier shall ensure that all internal cubicles and access panels are lockable to prevent
unauthorised access.

The Supplier shall ensure that all lockable cubicles and panels adhere to the following key and
lock concept:
● Driver accessible – Square key type budget lock
● Maintenance accessible – Triangle key type budget lock

Wheelchair Spaces
The Supplier shall ensure that the Trams are compliant with RVAR 10 in that appropriate
wheelchair spaces shall be provided; this space may also be used for push-chairs and prams.

All wheelchair spaces shall be clearly indicated using RVAR 10 compliant signage and clearly
identified on the floor of the saloon using an RVAR 10 compliant symbol.

The Supplier shall ensure that the location of each wheelchair space is clearly indicated from the
exterior of the vehicle using RVAR 10 compliant signage.

The Supplier shall ensure that each wheelchair space is fitted with perch seats or leaning back
rests.
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18.6

251

D

252
M

253
M

254
D

255
M

256
D

18.6.1
257
M

258
M

18.7

259

D

Passenger Seating
The Supplier shall ensure that all seats in each Tram shall be upholstered and provide good
comfort based on a maximum journey time of 40 minutes.
[TfWM to provide the maximum journey time.]
To accommodate this, the Supplier shall provide a number of different options for seat comfort
for consideration by the Owner during the Design Review Phase.

The Supplier shall ensure that the seat upholstery shall be sufficiently durable to withstand heavy
use on a modern tramway with passengers using the seats frequently and mainly for short
journey durations.

The Supplier shall ensure that the seats and seat covers can be easily replaced, but secured to
prevent easy removal by unauthorised persons, in the event of damage or vandalism.

For all passenger seats, the seat back and base shall comprise of two separate pieces. This will
allow for either piece to be replaced in the event of wear or damage.

The seat design shall be such that it restricts the placing of objects/debris down the sides or
between the seats.

The seat type, mountings and seating layout shall allow easy and efficient cleaning of the Tram
floor in the passenger saloon.

Priority Seats
The Supplier shall ensure that the layout of the Trams includes provision for a number of Priority
Seats in line with the requirements of RVAR 10, Regulation 13.

The location of Priority Seats shall be clearly marked in accordance with recommended signage
in RVAR 10, so that they are easily identified by passengers.

Route Maps
The Supplier shall include internal space on the Tram’s header panels for the West Midlands
Metro Network Route Maps and Safety & Bye-Laws Notices.
The specific requirements for the Tram’s header panels will be provided by the Owner, acting
reasonably, during the detailed design stage.
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19 Passenger Doors
19.1
260
M

261
D

262
M

263

General
The Supplier shall ensure that the dimensions, positioning and method of activation of the doors
shall comply with the requirements of RVAR 10 and TPG.

The Supplier shall provide single-leaf passenger doors on each side of the Tram positioned
directly behind both driver’s cabs.

In addition to the passenger doors required in paragraph 261, the Supplier shall also provide a
minimum of four double-leaf passenger doors spaced evenly down each side of the Tram, to
ensure efficient access/egress.

The Supplier shall ensure that the passenger door design complies with BS EN 14752:2015.

M

264
M

19.2
265
M

266
M

The Supplier shall ensure that the passenger door frames are manufactured using a fully welded
construction.

Door Control
The Supplier shall design and construct the doors and their control systems such that they can
only be enabled or opened when stationary.

When enabled the doors shall be capable of being opened on the platform side either
individually by the passengers or all at once by the driver.

267

The Supplier shall ensure that the design of the door control functionality for the Trams includes
a robust two stage method of door enabling to reduce the risk of wrong side door operations by
the driver.

M

The door functionality, driver controls and their positions, relative to the driver, shall match those
used in the existing trams, as far as reasonably practicable.
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The Supplier shall provide a facility for passengers to pre-arm the internal door pushbuttons.
268

D

269
D

270
D

271
M

272
M

273
D

274
M

19.3
275
M

276
M

This function shall allow passengers to press the door pushbutton whilst the Tram is in motion,
resulting in the selected door then automatically opening once the Tram is stationary and the
driver has enabled the doors on that side of the Tram.

The Supplier shall ensure that the sound levels produced by the door audible warning devices,
referenced in RVAR 10, can be easily adjusted by maintenance staff.

The Supplier shall ensure that the sounds produced by the door audible warning devices,
referenced in RVAR 10, are the same as those used on the existing CAF Urbos 3 trams.

The Supplier shall ensure that the sum of the door opening, door closing warning and door
closing cycle times shall be no longer than 10 seconds.

The Supplier shall design the door system such that all doors, on both sides, can be opened by
the driver in an emergency situation. However, this facility shall be suitably protected to ensure
that unintentional operation cannot occur.

The Supplier shall ensure that all doors can be closed by the driver only, however individual
doors that are open shall also automatically close after a pre-determined period of 15 seconds.
However, this timing shall be capable of being adjusted by the maintenance personnel.

The Supplier shall ensure that, if the driver selects to close/disable the passenger doors during
any passenger doors opening cycle, the door opening cycle shall complete and the door(s) shall
open fully before the door closure audible and visual warnings are emitted and the door(s) close.

Door Interlock
The Supplier shall design and construct the Trams so that each individual door leaf is
independently interlocked with the traction and braking systems such that power cannot be
obtained and the brakes cannot be released unless each door leaf is electrically proven to be
closed.

The Supplier shall ensure that if the door interlock is lost when in motion then traction power
shall be removed automatically and the brakes shall be applied at Emergency level 2 as defined
in BS EN 13452:2003
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19.4
277
M

278
M

279
M

280
D

19.5
281
M

282
M

19.5.1

283

M

19.5.2

284

M

Obstacle Detection
The Supplier shall ensure that each set of doors has a system that detects obstacles and reopens the doors in such circumstances. The performance of the system shall be compliant with
the requirements of BS EN 14752:2015.

When an obstruction is detected, the door system shall provide appropriate information to the
driver via the driver’s diagnostic display unit.

Where reasonably practicable, the Supplier shall ensure that the door nosing rubbers are
designed such that clothing, bags and other objects cannot become inadvertently trapped when
the doors are closed.

The Supplier shall design the Tram such that, if the obstacle detection system detects an
obstruction, the door system shall attempt 3 door closure cycles before the door system resets
and the doors move to the open position.

Passenger Alarm/Emergency Door opening (Emergency 2)
The Supplier shall provide each passenger door on the Trams with an internal passenger
emergency door release handle. This device shall be protected from unwarranted use by a
visible deterrent which does not require replacement after the handle has been activated.

Activation of an internal passenger emergency door release handle shall only allow the release of
the mechanical passenger door lock when the Tram is stationary.
Stage 1 – Passenger emergency door release handle activation
The Supplier shall design and construct the Trams so that if the passenger emergency door
release handle is activated, within a set distance (to be defined by the Owner during the Design
Review Phase, acting reasonably), after leaving a stationary position, traction power shall be
removed and the brakes shall apply without driver input. When the passenger emergency door
release handle is activated an alarm shall sound in the cab and a prompt text message shall be
displayed to the driver.
Stage 2 – Passenger emergency door release handle activation.
The Supplier shall design and construct the Trams so that if the passenger emergency door
release handle is activated, after the set distance (to be defined by the Owner during the Design
Review Phase, acting reasonably), traction power shall be retained and the brakes shall not apply,
however an alarm shall sound in the cab, which is to be acknowledged and cancelled by the
driver, and a text message shall be displayed to the driver.
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285
M

19.6
286
M

287
M

288
M

289
M

290
M

19.7
291
M

292
M

293
D

For both Stage 1 and Stage 2 passenger emergency door release handle activation, the Supplier
shall ensure that the Tram design enables the driver to communicate with the passengers in these
situations and that the set period is adjustable by the maintenance staff.

Door Isolation
The Supplier shall ensure that it is possible to isolate; and lock out of service; individual doors.
and to further ensure that it is also possible to open isolated/locked doors by use of the
passenger emergency release handle.

The isolation device is to be located by the Supplier in such a way that operation is restricted to
staff use only (e.g. behind a lockable panel).

The Supplier shall ensure that it is possible to open isolated/locked doors by use of the
passenger emergency release handle, within the stated stage 1 and 2 restrictions for this device.

The Supplier shall ensure that, when an isolation device is activated, a message shall appear on
the driver’s diagnostic display unit to alert the driver and to indicate which door has been
isolated.

The Supplier shall ensure that, if a door has been isolated/locked, the affected door shall remain
monitored by the door loop, such that if the door were to be inadvertently opened the brakes
would automatically apply.

Disabled Access
The Supplier shall designate the doors nearest to the wheelchair spaces for wheelchair/disabled
access and shall suitably label such doors in accordance with RVAR 10.

The Supplier shall ensure that the Trams comply with the RVAR 10 level access requirements,
for mobility impaired passengers, at all platforms on the West Midlands Metro Network.

The Supplier shall provide a disabled door open button located in each wheelchair area. When
this button is pressed, at the next passenger stop, the adjacent passenger doors shall remain
open for an extended time of 6 seconds to allow mobility impaired passengers to exit the Tram.
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19.8
294
M

295
M

296
M

297
D

19.9
298
M

299
M

300
D

Staff Controlled Access
The Supplier shall design and construct each Tram such that the driver shall be able to release
and close only the front set of doors on either side, for staff use.

The Supplier shall fit each such door with a manual external and internal release facility that
enables that particular door to be opened on a Tram, in an emergency and/or with no power (e.g.
discharged Auxiliary Batteries).

The Supplier shall fit each such door with a coded key lock that enables that particular door to be
opened and closed.

The Supplier shall ensure that, when personnel open the door via the coded key lock, the
emergency and adjacent cab lighting shall automatically illuminate for a period of 2 minutes.

Passenger Counting System
The Supplier shall provide each passenger door with a passenger counting system, with a high
level of accuracy.

The Supplier shall provide details of the system accuracy and the conditions under which this is
measured.

The system shall be capable of automatically downloading the stored data to the existing Dilax
landside data gathering point at the Depot using Wireless LAN or similar technology, and that the
recorded data can be interpreted and analysed using the existing Dilax software.

19.10 Request Stop Controls
301
D

The Supplier shall provide request stop controls within each Tram interior to enable passengers to
request the Tram to stop at the next stop.

366338 | 001 | F | 03rd January 2019
https://mottmac.sharepoint.com/teams/pj-b1148/Tram Procurement 2017/Tram Specification/Check Copies/Tram Specification 366338_TV29_001_Rev_F1.docx

56

Mott MacDonald | Third Generation Tram Specification
366338/TV29/001/Rev F

302
D

303
D

304
D

305
D

306
D

307
M

The Supplier shall also provide passenger information displays within each Tram interior, which
will indicate to passengers when a Tram is stopping. These shall only be operational when a
request stop control has been activated.

The Supplier shall design and construct each Tram so that the audible and visual passenger
information system is capable of informing passengers when the next tramstop is a ‘Request
Stop’ (Details of the Public Address and Driver & Passenger Communication is contained in
Section 23).

The Supplier shall provide suitable audible and visual indication to the Driver when a request stop
control has been activated. These indications shall only occur once per request stop.

The Supplier shall ensure that the input data for request stops into the passenger information
system shall be capable of being easily changed by the Operator.

The Supplier shall ensure that stop request audible warning tone for the driver is sufficiently
distinct from other warning tones within the driver’s cab. whole system is compliant with the
requirements of RVAR 10.

The Supplier shall ensure that safety related audible warning tones shall take priority over any
stop request tones.
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20 Heating, Ventilation and Air Conditioning
(HVAC)
20.1

Passenger Saloon HVAC

308

The Supplier shall provide a HVAC system for the passenger saloon that is compliant with BS EN
14750-1:2006 for a category B vehicle, in both catenary and catenary free operation.

M

The Supplier shall use the recommended regulation curve as defined within BS EN 14750-1:2006.

309

The Supplier shall ensure that no exposed parts or surfaces of the HVAC system shall have a
temperature that could cause harm to passengers or operating staff.

M

20.2
310
M

20.3
311
M

Cab HVAC
The Supplier shall fit a heating, ventilation and air conditioning system that is compliant with BS
EN 14813-1:2006 for a category B vehicle, to both driver’s cabs.

HVAC Maintenance
The Supplier shall ensure that all cab and passenger saloon HVAC maintenance, requiring
access to the Tram roof, can be performed using the Depot shore supply.
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21 Passenger Saloon Lighting
21.1
312
M

313
M

314
D

315
D

21.2
316
M

317
M

318
D

Normal Service Lighting
The Supplier shall ensure that the normal level of lighting on each Tram is compliant with BS EN
13272:2012 throughout the passenger saloon, including articulation areas and driving cabs.

The Supplier shall provide internal lighting that can be switched on and off via a manual switching
arrangement located in the cab.

In addition, an automatic system shall be provided that automatically switches the internal lights
on and off, when the Tram is negotiating tunnels and for periods of darkness. The parameters for
the automatic system shall be capable of being adjusted by the maintenance staff.

The Supplier shall provide LED internal lighting throughout the passenger saloon and driver’s
cabs.

Emergency Lighting
Emergency lighting shall be provided by the Supplier on each Tram, to operate in the event of a
failure of the power supply. The required time period is specified in Section 11.

The Supplier shall ensure that emergency lighting levels shall be compliant with BS EN
13272:2012 throughout the passenger saloon.

The Supplier shall provide LED internal emergency lighting throughout the passenger saloon and
driver’s cabs.
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21.3
319
D

Cleaning Staff Lighting
The Supplier shall provide a cleaning staff light switch within each driver’s cab.
Activation of this switch shall illuminate the emergency lighting for a period of 20 minutes. After
this time has elapsed the emergency lighting shall automatically switch off.
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22 External Lighting
320
M

321
M

322
M

323
M

324
D

325
M

326
M

327
M

The Supplier shall ensure that each Tram shall have external lighting that is compatible with TPG
and relevant sections of the Road Vehicle Lighting Regulations covering use on the highway.

The Supplier shall ensure that external lighting shall remain on and switched automatically for the
direction of travel at all times whilst the driver’s cab is active.

If the side maker lights and direction indicator lights are a combined unit, the Supplier shall ensure
that the direction indicator lights along the length of the body of each Tram shall remain
illuminated on the opposite side to those that are flashing to indicate a turning manoeuvre on
street.

The Supplier shall ensure that the hazard warning lights are still operative with the cab enable key
switch in the ‘off’ position or removed.

The Supplier shall provide LED external lighting assemblies throughout the exterior of the Tram.
The main headlights shall be of a high intensity and be LED, Bi-Xenon, Xenon or similar
technology.

The Supplier shall ensure that the brake lights remain illuminated whilst both the holding or
parking brakes are applied.

The Supplier shall ensure that all external lighting and associated cabling/connectors shall meet
IP66 (or higher) dust and water protection levels.

The Supplier shall fit headlights that are suitable for driving on the left-hand side of the road (UK
operation).
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23 Public Address and Driver & Passenger
Communication
23.1
328

Public Address (PA)
The Supplier shall ensure that the PA system is RVAR 10 compliant.

M

329
M

330
M

331
M

332
M

333
M

334
M

335
M

The Supplier shall install a PA system on each Tram which permits the driver to make manual
announcements to the passenger compartment.

The Supplier shall provide a physical pushbutton to allow the driver to make manual
announcements to the passenger compartment. This pushbutton shall only operate the manual
PA system.

The Supplier shall install a PA system on each Tram which permits the driver to make manual
announcements to the exterior of the Tram.

The Supplier shall provide a physical pushbutton to allow the driver to make manual
announcements to the exterior of the Tram. This pushbutton shall only operate the manual PA
system.

In addition to the above, the Supplier shall ensure that the PA system is capable of making
automatic internal announcements, dependant on the location of the vehicle.

The Supplier shall preload the system with audible announcements. The configuration and details
will be provided by the Owner during the Design Review Phase.

The PA system shall be designed by the Supplier to allow the Operator to update the automatic
announcements and configurations.
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336

M

337
M

338
D

339
D

340
M

23.2
341

The Supplier shall provide a Control Room link to the PA system on each Tram, via the free issue
radio system. This functionality shall enable the Control Room to make audible announcements
within the Tram, for use in an emergency or during a service disruption, without input from the
driver.
The interface between the free issue radio equipment and the PA system, shall be agreed during
the Design Review Phase.

The Supplier shall ensure the PA system operates as a standalone system, such that the
operation or failure of another communication system does not impede the function of the PA
system.

The Supplier shall ensure the volume of the internal PA system can be adjusted by maintenance
staff and that the minimum volume level possible is greater than zero.

The Supplier shall ensure the volume of the external PA system can be adjusted by maintenance
staff and that the minimum volume level possible is greater than zero.

The Supplier shall provide sufficient PA speakers throughout the length of the Tram, such that all
passengers within the Tram can clearly hear all announcements.

Passenger Assistance Unit (PAU)
The Supplier shall ensure that this system is RVAR 10 compliant.

M

342
M

343
M

The Supplier shall ensure that PAUs are provided internally, adjacent to each passenger doorway,
such that passengers can converse directly with the driver in the event of an emergency situation.

The Supplier shall ensure that a PAU is also provided in each wheelchair space to enable contact
to be made with the driver.
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344

D

345
D

346
M

347
M

23.3
348

The Supplier shall provide a voice communication link between the PAUs and the Control Room,
via the free issue radio equipment. The interface between the free issue radio equipment and the
PAUs shall be agreed during the design stage.
The default communication from the PAUs shall initially be directed to the driver, however should
the driver fail to respond within 30 seconds the communication shall be redirected to the Control
Room.

The Supplier shall ensure the volume of the PAUs can be adjusted by maintenance staff and that
the minimum volume level possible is greater than zero.

The Supplier shall ensure that the activation buttons for the PAUs cannot be unintentionally
pressed by passengers.

The Supplier shall ensure that the PAUs are labelled such that their method of operation can be
clearly understood by passengers.

Passenger Information Displays (PID)
The Supplier shall ensure that the PID system is RVAR 10 compliant.

M

23.3.1
349
M

350

External PIDs
The Supplier shall provide external LED PIDs (or equivalent technology) on the front of both ends
of the Tram. The Supplier shall also provide external LED PIDs (or equivalent technology) located
centrally, on each side of the Tram.

M

The Supplier shall ensure that all front/rear and side PIDs include the destination and provision for
route identification.

351

The Supplier shall maximise the size of the characters displayed on the external PIDs.

M
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352
M

353

The Supplier shall preload the external PID system with visual announcements. The configuration
and details will be provided by the Owner at the Design Review Phase.

The Supplier shall ensure that all external PIDs can be clearly viewed in bright sunlight.

M

354
M

23.3.2
355
M

356

The external PID system shall be designed by the Supplier to allow the Operator to update the
automatic announcements and configurations.

Internal PIDs
The Supplier shall provide internal LED PIDs (or equivalent technology) in sufficient numbers to
ensure that they can be viewed from all areas of the passenger saloon.

The Supplier shall maximise the size of the characters displayed on the internal PIDs.

M

357
M

358
M

359

M

The Supplier shall preload the internal PID system with visual announcements. The configuration
and details will be provided by the Owner at the Design Review Phase.

The internal PID system shall be designed by the Supplier to allow the Operator to update the
automatic announcements and configurations.

The Supplier shall provide a Control Room link to the internal PID system on each Tram, via the
free issue radio system. This functionality shall enable the Control Room to make visual
announcements within the Tram, for use in an emergency or during a service disruption.
The interface between the free issue radio equipment and internal PID system, shall be agreed
during the Design Review Phase.
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24 Closed Circuit Television (CCTV)
Systems
24.1

General

All the paragraphs within Section 24.1 apply to Saloon CCTV, Forward/Rearward Facing CCTV
and External Bodyside CCTV.
360
M

361
D

362
M

363
M

364
M

365
M

366
D

The Supplier shall equip the Tram with CCTV system and ensure that the CCTV footage is
controlled and recorded locally within the Tram.

The Supplier shall ensure that the CCTV system provides a minimum recording frame rate of 24
frames per second and a minimum recording resolution of 720p (1280 x 720). All footage shall be
in the RGB colour model.

The Supplier shall ensure that the CCTV system captures and records the presence of any
activity for evidential use with respect to criminality and litigation claims. The Requirements shall
be determined using the Centre for Applied Science and Technology (CAST) methodology,
formerly the Police Scientific Development Branch, (available as Home Office publications).

The Supplier shall ensure that the CCTV system is capable of storing a minimum of 14 days
footage. Once the CCTV storage has reached its maximum capacity, the system shall overwrite
the stored footage starting with the oldest footage first.

The Supplier shall ensure that all recorded footage is stored in a standard video format, such as
MPEG.

The Supplier shall ensure that footage is exported in the native file format of the same quality as
they were stored on the Tram.

The Supplier shall ensure that the latency of the video stream between the camera and monitor
shall not exceed 600ms.
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367
M

368
M

The Supplier shall provide playback software to allow the CCTV footage to be interrogated. The
software shall be compliant with the requirements of ‘UK Police Requirements for Digital CCTV
Systems’ (available as Home Office publication).

The Supplier shall ensure that all CCTV recorded footage shall display the time of the event. This
time shall be synchronised with the master clock, as detailed in Section 4.4.

M

The Supplier shall ensure that the CCTV footage can only be downloaded by authorised members
of operations staff. If the storage medium can be removed from the Tram, this should be secured
with a lock, only accessible by authorised members of operations staff.

370

The Supplier shall ensure that the CCTV system footage is recorded with an integral watermark.

369

M

24.2
371
M

372
M

373
M

374
D

Saloon Surveillance
The Supplier shall install a CCTV system on each Tram that gives complete coverage of all the
passenger areas of the Tram. In particular the system shall capture images within the door areas
of passengers entering/leaving the Tram.

The Supplier shall ensure that the CCTV system records footage of individuals using the PAUs
which is of sufficient quality to allow for them to be identified.

The Supplier shall provide a monitor within both driver’s cabs displaying live feeds from the saloon
CCTV cameras. The driver must be able to select different camera views as required.

The Supplier shall ensure that the CCTV cameras are fitted with a cover to protect the camera
and disguise its orientation. This cover must not impair the image quality.
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24.3

Forward/Rearward Facing Camera
The Supplier shall install a forward-facing camera in each cab.

375

These cameras shall be dual purpose in that they shall provide forward facing views from the
enabled cab, and rear facing views from the rear cab, the latter for the purposes of anti-surfing
monitoring.

M

These cameras shall be suitable for use in all lighting conditions, including the hours of darkness.

376

Images from both the forward and rearward facing cameras shall be recorded for incident
interrogation purposes.

M

377
M

378
M

24.4

The Supplier shall provide a separate monitor in each driver’s cab displaying the footage from the
rearward facing anti-surfacing camera.

The Supplier shall install the monitor in such a location within the driver’s cab such that it does not
impede the driver’s field of vision.

External Bodyside Cameras

379

The Supplier shall fit each Tram with external bodyside cameras, which shall meet the
requirements of TPG. These shall be fitted on the left and right-hand side of both driver’s cabs, in
the most forward position in which the Tram design allows, to cover any potential blind spots.

M

These cameras shall be suitable for use in all lighting conditions, including the hours of darkness.

M

The Supplier shall provide separate monitors within both driver’s cabs displaying live feeds from
the external bodyside cameras. These monitors shall be positioned so as to not obstruct the
driver’s view but be positioned within the driver’s field of vision.

381

The Supplier shall ensure that, in normal operational mode, the external bodyside cameras
provide live feeds with a clear view along both sides of the Tram.

M

The final configuration of the external bodyside cameras in different modes shall be configurable
and finalised during the Design Review phase.

380
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382
M

383

M

384
M

The Supplier shall ensure that the configuration of the external bodyside cameras is configurable.
The configuration of all cameras in different operational modes shall be reviewed and finalised
during the Design Review Phase.

The Supplier shall ensure that when the passenger doors are enabled at a tramstop the external
bodyside cameras shall provide a clear view of passengers boarding and alighting, down the
enabled side of the Tram.
In this situation the external bodyside camera monitors in the enabled cab shall display live feeds
from both the front and rear cameras on the enabled side.

The Supplier shall demonstrate, during the Design Review Phase, to the Owner’s reasonable
satisfaction, that the external bodyside cameras will achieve the requirements of paragraph 383,
whilst taking into consideration any potential gauging issues, weather and lighting conditions,
driver operations and ergonomics.
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25 On Tram Data Recorder (OTDR)
385
M

386
M

387
D

388
M

The Supplier shall ensure that each Tram is fitted with an OTDR system, which will record
appropriate safety and operational parameters for post-accident/incident investigation/analysis.

The OTDR system shall have sufficient capacity to provide a minimum of 24 hours of recording
capacity.

The Supplier shall ensure that the OTDR system has sufficient spare capacity, such that
additional parameters can be added later, if required.

The Supplier shall ensure the OTDR system includes a condition status indicator, located in both
the driver’s cabs.
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The minimum OTDR recorded parameters shall include, but not limited to the following:
● Traction and service braking demands
● Emergency and hazard braking demands
● Track brake activation
● Parking/holding brake activation
● DVD activation
● Vigilance system
● Anti-slip/Wheel Slide Protection (WSP) activation
● Doors enable/open/close demands
● Door emergency release activated
● Speed (mph and km/h)
389

● Sander activation (manual and automatic)
● Direction indicators/hazard light operation
● Horn/warning bell activation
● Cab enable key switch activation
● Direction of travel
● Distance (km)
● Pantograph emergency down command
● Windscreen wiper operation
● PAU activation
● Bypass switch operation
● Line voltage

M

390
M

● OESS parameters (To be agreed during the Design Review Phase, to the Owner’s reasonable
satisfaction.)

The Supplier shall provide a laptop computer preloaded with software to allow maintenance and
operations staff to download, interrogate and analyse the OTDR parameters.
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26 Windscreen Wipers and Washers
391
M

392
D

393
M

394
D

The Supplier shall fit the Tram with a windscreen wiper and washer system, which shall include
variable speed control.

The Supplier shall design the Tram such that the windscreen washer fluid is refilled from the
exterior of the Tram.

The Supplier shall ensure that the swept path of the windscreen wiper assembly covers the
drivers’ complete field of vision.

The Supplier shall ensure that the windscreen wipers parked position is on the right-hand side of
the windscreen, viewed from the driving position.
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27 Audible Warning Devices
395
M

396
M

397
M

398
D

The Supplier shall ensure the Tram is fitted with a warning bell for use in street operation and at
tram-stops, as required by TPG. The warning bell shall emit a tone similar to the existing CAF
Urbos 3 trams, in both frequency and volume.

The Supplier shall ensure the Tram is fitted with a horn for use in off street operation and in
emergencies, as required by TPG. The horn shall emit a tone similar to the existing CAF Urbos 3
trams, in both frequency and volume. This shall also be compliant for use on the highway.

The Supplier shall ensure that, during an Emergency 3 hazard brake application, the horn shall
sound until the Tram reaches standstill.

The noise levels emitted by the audible warning devices shall have provision for adjustment by
the Operator’s maintenance staff.
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28 Consumables
The Supplier shall ensure that the Tram shall use standard lubricants and other consumables that
are readily available in the local marketplace. This requirement shall include but is not limited to
the following:
● Gearbox oil
● Compressor oil (if applicable)
399

● Grease for various applications
● Hydraulic fluid
● Filters
● Pantograph carbons
● Brake pads

D

● Window wiper blades

The Supplier shall ensure that the Tram is compatible with the following consumables currently
used on the existing trams:
400

● Wheel flange lubricant
● Rail head friction modifier (if selected)
● Sand
● Wind screen washer fluid

D

Details of these consumables are included in the Interface Schedule.
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29 Capital Spares and Special Tools
29.1
401
M

402

Capital Spares
The Supplier shall provide Capital Spares sufficient to allow the Operator/Maintainer to carry out
the routine maintenance and repairs of the Trams, in accordance with the Maintenance Schedule
and Maintenance Manuals.

All Capital Spares supplied shall be new, unused and become the property of the Owner.

M

403
M

29.2
404
M

405

Any Capital Spares that require painting in corporate livery, shall be pre-painted in the specified
colours, by the Supplier.

Special Tools
The Supplier shall provide Special Tools to allow the Operator/Maintainer to carry out
maintenance, testing and diagnostics of the Trams, including all related OESS equipment.
The Special Tools provided shall be specialist equipment that is not readily available from
conventional tool suppliers.

The Supplier shall provide appropriate safety certification for Special Tools, where required.

M

406
M

407

The Supplier shall provide technical description documents and drawings, for each of the Special
Tools provided.

All Special Tools supplied shall be new, unused and become the property of the Owner.

M

408
M

409
M

The Supplier shall identify and provide details of any tooling or equipment required which is
additional to the existing Depot facilities.

In addition to Special Tools, the Supplier shall provide the items listed within this section, as a
minimum.
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410
M

29.2.1
411
M

29.2.2
412
M

29.2.3
413
M

29.2.4
414
M

29.2.5
415
M

The Supplier shall be responsible for the satisfactory completion of all pre-delivery testing and
on-site commissioning of the equipment listed in this section in order to qualify for the issue of an
Acceptance Certificate.

Accommodation Bogies (one complete set)
The Supplier shall supply one complete set of accommodation bogies, which shall be capable of
being located under the Tram whilst the lifting jacks are in the raised position, and able to
negotiate all alignment and track-forms on the Depot.

Auxiliary Battery Charger
The Supplier shall supply an Auxiliary Battery charger for the low voltage auxiliary batteries,
which is compatible with the existing Depot power supply and the plug and socket arrangement.

Brake Flushing and Bleeding Equipment
The Supplier shall supply a hydraulic brake flushing and bleeding device, which is compatible
with the existing Depot power supply and the plug and socket arrangement.

OESS Maintenance and Test Equipment
The Supplier shall supply all required maintenance and test equipment. Details of this equipment
shall be provided by the Supplier.

Re-railing Equipment
The Supplier shall ensure the Tram is compatible with the existing re-railing equipment.
Where this is not possible, the Supplier shall identify and supply any additional equipment
required to re-rail the Tram on all track-forms and derailment conditions.
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30 Training
30.1
416
M

417
M

30.2
418
M

419
M

Training Programme
The Supplier shall provide a Training Plan & Programme which includes the scope, training
content and delivery of training for the operation, maintenance, recovery (including emergency
services) and cleaning of the Trams.

The detailed Training Plan and Programme shall be provided at least 4 months before delivery of
the first Tram.

Driver Training
The Supplier shall train 6 instructors, to a level where they can safely operate the Tram under all
circumstances on the West Midlands Metro Network.

The Supplier shall provide the driver training initially at the Supplier’s facilities following
completion of factory testing of the first Tram.
The Supplier shall provide subsequent refresher driver training to the same instructors, on the
West Midlands Metro Network, following delivery of the first Tram.

This training shall include:
● Appropriate technical overview
● Familiarisation with Driver Manuals
● Tram control and performance under normal operation (catenary and catenary free operation)
420

● Tram control and performance under abnormal operation (catenary and catenary free
operation)
● Simple fault recognition and rectification
● Recovery procedures
● Evacuation procedures

M

30.3
421
M

● Class room theory and one-to-one practical driver training

Maintenance Staff Training
The Supplier shall train all the Operator’s maintenance staff in order that they can maintain and
repair the Trams.
The training shall be delivered to a number of groups to accommodate all West Midlands Metro
shift patterns.
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This training shall include:
● Detailed technical information on all Tram systems functionality
● Safe working practises and OESS safety conditions
● Fault diagnostic procedures
422

● Familiarisation with Maintenance Schedules, Instructions and Procedures
● Familiarisation of Spares Catalogues
● Repair procedures
● Recovery procedures, including re-railing and wheel-skate use
● Use of Special Tools and test equipment
● Tram cleaning

M

423
M

30.4
424
M

● Class room theory and practical training

The Supplier shall provide the maintenance training initially at the Supplier’s facilities, to 6 senior
maintenance technicians, following completion of factory testing of the first Tram.
The Supplier shall provide subsequent maintenance training at the Depot, to all maintenance
technicians following delivery of the first Tram.

Emergency Services Training
The Supplier shall provide suitable training for the relevant emergency services, including Fire,
Police and Ambulance services as required by the Owner.

This training shall include:
● Emergency isolation procedures, including OESS earthing and isolation
425

● Lifting
● Pushing/towing
● Overview of emergency isolation devices and equipment
● Emergency access

M

30.5
426
M

427

● Overview of major equipment locations

Training Documentation
The Supplier shall provide all training documentation in a format that allows the information to be
easily disseminated to others at a later date.

The Supplier shall provide all training courses and documentation in the English language.

M
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428

The Supplier shall provide all training documentation in editable Word format.

M
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31 Delivery Requirements
429
M

430
M

7

The Supplier shall deliver the Trams in a fully assembled condition to minimise the level of reassembly at the Owner’s appointed delivery location. Components which may be damaged
during the loading and unloading process may be removed for transportation.7

For Delivery of each Tram a Delivery Certificate will be issued by the Owner, to certify that the
Tram has been delivered to the Owner’s appointed delivery location.

Where the above is not possible, the Supplier shall submit their proposal for assessment at the discretion of the Owner.
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32 Testing and Commissioning
32.1
431
M

432
M

433

M

32.2
434
M

435
M

32.3

Type Tests
The Supplier shall supply a Testing & Commissioning Plan, containing a list of Type Tests (Static
and Dynamic) to be undertaken on the first Tram that demonstrates conformance of the design
in accordance with this Tram Specification and BS EN 50215:2009.

The Supplier shall develop a testing and commissioning programme of type tests (Static and
Dynamic) to be undertaken on the first Tram.

If a Tram or Sub-System repeatedly fails a Type test, the Supplier shall provide a rectification
plan to the Owner detailing how the Supplier intends to resolve the issue. In this situation, the
Owner reserves the right to place a hold upon Tram deliveries until such time that the Owner is
satisfied that the root cause of the failure has been understood and the issue rectified.
For the purposes of this paragraph, a Tram or Sub-System is deemed to have ‘repeatedly’ failed
if it suffers greater than one Type test failure.

Routine Tests
The Supplier shall develop a Testing & Commissioning Plan, containing a list of Routine Tests
(Static and Dynamic) to be undertaken on all Trams that demonstrates conformance of the
design in accordance with this Tram Specification and BS EN 50215:2009.

The Supplier shall develop a Testing and Commissioning programme of routine tests (Static and
Dynamic) to be undertaken on the first Tram.

Testing Regime
The Testing and Commissioning Plan shall adhere to the following process and contain the
following Testing regime:
1. Factory Acceptance Type Tests (Static & Dynamic), shall be carried out by the Supplier and
undertaken at the Suppliers Works prior to delivery of the Tram(s).

436

2. Factory Acceptance Routine Tests (Static & Dynamic), shall be carried out by the Supplier and
undertaken at the Suppliers Works prior to delivery of the Tram(s).
3. Site Commissioning Type Tests (Static & Dynamic), shall be carried out by the Supplier,
supported by the Operator and undertaken at the Owner’s appointed delivery location and test
site.

M

4. Site Commissioning Routine Tests (Static & Dynamic), shall be carried out by the Supplier,
supported by the Operator and undertaken at the Owner’s appointed delivery location and test
site.
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32.4
437
D

438

M

439
M

32.5
440
M

32.6
441
M

442
M

Principles
The Supplier shall ensure the maximum possible amount of testing shall be undertaken at the
Suppliers facilities prior to delivery of the Tram.

The Testing & Commissioning Plan shall include:
● Schedule of tests
● Title and description of each test
● Whether type or routine, static or dynamic
● Test procedure reference number
● Reference to each relevant BS EN 50215:2009 clause number
● Test location
● A separate Excel matrix showing all Factory Acceptance Tests and Site Commissioning Tests

The Supplier shall carry out Testing and Commissioning in accordance with the Suppliers
Testing & Commissioning Plan.

Sub-System Testing
As a minimum the Supplier shall demonstrate that each major subsystem of the Tram has been
tested in compliance with BS EN 50215:2009, after completion of construction and before entry
into service.

Supplier Site Support
The Supplier shall provide appropriately trained and qualified staff to conduct, supervise and
record the results of all the Tests, for the duration of the Testing and Commissioning period.
All staff provided by the Supplier shall have a minimum of 12 months experience on the design,
operation and maintenance of the proposed Tram type.

The Supplier shall provide appropriate test equipment, tooling and spares at the Depot for the
duration of the Testing and Commissioning period.
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33 Warranty Periods
33.1

Standard Manufacturers Warranty

Pursuant to clause 15 of the Agreement, the Supplier shall provide the Trams with a general
two-year warranty.

33.2

Extended Warranty

Pursuant to clause 15 of the Agreement, details of the relevant requirements for the extended
warranty for each of the specific components are given below:
443
M

444
M

445
M

446
M

447
M

448
M

449
M

450
M

Bodyshell & underframe, including roof, side walls, end walls, underframe structure and cab
crash structure, shall be free from fractures, corrosion, distortion, excessive wear and excessive
noise for a period of at least 30 years.

Articulations & bellows, including bellows, roof dampers, floor plates and upper/lower
articulation bearings, and other sub components, shall be free from fractures, corrosion,
distortion, excessive wear and excessive noise for a period of at least 10 years.

Electrical wiring looms, plugs and connectors, for both high and low voltages, including
cabling between high voltage (HV) equipment cases and articulations, shall be free from defects,
damage or fatigue, for a period of at least 10 years.

Exterior paintwork, excluding applied vinyl, shall not fade, discolour nor peel to the extent that
remedial actions are required for a period of at least 6 years.

Interior floor, including the floor covering, shall be free from excessive wear, water ingress and
degradation, for a period of at least 10 years.

Bogie frame, including fixed pipe work, and other sub components shall be free from fractures,
corrosion and distortion for a period of at least 15 years.

Primary & secondary suspension shall be free from excessive wear and component failure, for
a period of at least 5 years.

Axles and axle boxes, including all bearings, universal joints and, in the case of independent
wheels, stub axles shall be free from fractures and excessive wear for a period of at least 6
years.
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451
M

452
M

453
M

454
M

455
M

456
M

457
M

458

M

Pantograph motor/raising mechanism and high-speed circuit breaker, shall be free from
excessive wear and component failure, for a period of at least 8 years.

Pantograph assembly, excluding motor/raising mechanism and high-speed circuit
breaker, shall be free from excessive wear and component failure, for a period of at least 4
years.

Traction motors, traction inverters and auxiliary converters, including associated traction
power cabling, shall be free from overheating, loss of electrical insulation and failure of internal
cabling for a period of at least 6 years.

Gearboxes shall be free from overheating, lubrication leaks, excessive gear wheel wear, noise
and bearing failure for a period of at least 4 years.

Wheel hubs, shall be free from fractures, corrosion and loss of tolerances for a period of at least
6 years.

Brake equipment, including all friction brake assemblies, electro-magnetic track brakes, shall be
free from leaks, fractures and corrosion for a period of at least 4 years.

Doors, including the door mechanism, control system and door leaves/seals, shall be free from
mechanical or electrical defects, water ingress and corrosion for a period of at least 4 years.

OESS system, including power source, all power conversion, heating/cooling and isolation
assemblies, shall be free from mechanical or electrical defects, water ingress and corrosion for a
period of at least 5 years.
[Change value depending upon minimum OESS lifespan from OESS clause 121. Possibly add
footnote to reflect this.]
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34 Tram Documentation
34.1
459
M

460
M

461
M

462

Manuals
The Supplier shall provide a full set of operating and maintenance documentation in accordance
with the Delivery Programme shown in Table 11.

The Supplier shall ensure that the provided operating and maintenance documentation is
sufficiently detailed to allow operation and maintenance of the Tram without the need to refer to
additional reference documentation.

The Supplier shall provide operating manuals for the Trams in advance of the delivery of the first
Tram and shall include the documentation listed in Table 8.

The Supplier shall provide the documentation listed in Table 9.

M

463
M

464
M

465

The Supplier shall ensure that the manuals supplied are designed for ease of use by the
Operator and shall give due consideration to the facilitation of component identification via ILOPs
(Illustrated List of Parts). The Supplier shall update these manuals as defined in Table 11.

The Supplier shall provide all documentation, including reference drawings/schematics, in the
English language.

The Supplier shall ensure all final versions of the manuals are supplied in Microsoft Word format.

M

466
M

The Supplier shall also supply the final versions of the manuals in a format which can be easily
uploaded to the Owners Asset Management Information System (AMIS).
Details of the Owners AMIS shall be provided to the Supplier Design Review Phase.
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34.2
467
M

468

As Built Drawings
The Supplier shall provide a full set of As-Built drawings in accordance with the Delivery
Programme shown in Table 11. The As-Built drawings shall include a compendium of
pneumatic/hydraulic and electrical system schematics. The final versions shall include all
modifications to the original design that have been incorporated into the Trams.

The Supplier shall provide all drawings/documents or data sheets in the English language.

M

469

The Supplier shall provide all drawings in hard copy and in an electronic format (.dwg and .pdf)

M

470
D

471
M

34.3
472
M

473
M

474
M

475
D

476
M

The Supplier shall ensure that the details shown in the drawing title block and the remarks on the
drawings are in the English language.

The Supplier shall also supply all drawings in a format which can be easily uploaded to the
Owners Asset Management Information System (AMIS).
Details of the Owners AMIS shall be provided to the Supplier Design Review Phase.

As-Built Documentation
The Supplier shall provide a Tram History Book, in accordance with the content requirements
listed within Table 10.

The Supplier shall provide a Tram History Book for each Tram in accordance with the delivery
programme shown Table 12.

Where tests have not been completed in advance of delivery, these results shall be inserted into
the Tram History Book by the Supplier.

The Supplier shall ensure that the Tram History Book is book-marked in such a way that
promotes ease of navigation and quick access to specific documents.

The Supplier shall provide all safety hazard data sheets relevant to COSHH, prior to delivery of
the first Tram.
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Table 8: Operating Manuals
No.

1

2

Document

Minimum
Information
Required

1st Issue
Draft version
(Rev 0)

1st update
version
(Rev 01)

Final Version
(Rev 02)

Paper
copy

CD

Paper
copy

CD

Paper
copy

CD

Drivers
Manual

Introduction to the Trams
together with details on:
safety precautions and
information, driver static
duties, driving
instructions (catenary
and catenary free),
passenger and driver
communication facilities,
fault rectification,
evacuation and recovery
instructions. A procedure
and template for
notification of faults shall
also be included.

2

2

2

2

5

2

Rescue &
Recovery
Manual

Full description of how to
rescue a failed Tram with
another Tram and CAF
Urbos 3 tram. Data and
instructions to assist rerailing teams in how to lift
or sling a derailed Tram
safely and without
causing damage to the
Tram or the West
Midlands Metro Network.

2

2

2

2

5

2

Table 9: Maintenance Instructions, Procedures, Spares, Drawings and Quality
Documentation
No.

3

4

Document

Minimum
Information
Required

1st Issue
Draft version
(Rev 0)

1st update
version
(Rev 01)

Final Version
(Rev 02)

Paper
copy

CD

Paper
copy

CD

Paper
copy

CD

Tram
Maintenance
Schedule

Listing in a format
based on DIN 31052,
the time or distance
periodicities required
for maintenance and
overhaul tasks detailed
in the Tram
Maintenance
Instruction and the
Component Exchange
Information referred to
below.

2

2

2

2

5

2

Tram
Maintenance
Instruction

Detailed description of
each maintenance task
relating to the Trams
and how each such
task should be carried
out, whether
undertaken as

2

2

2

2

5

2
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No.

Document

Minimum
Information
Required

88

1st Issue
Draft version
(Rev 0)

1st update
version
(Rev 01)

Final Version
(Rev 02)

“planned” work
(undertaken on a
scheduled basis) or
“on condition” work
(arising from planned
work or from the
identification of a fault).

5

Tram
Maintenance
Procedures

Details of any
additional or
rectification work
identified by
maintenance tasks
within the Tram
Maintenance
Instruction.

6

Component
Exchange
Information

Detailed description of
how to remove and
replace each major
component installed on
or in the Trams.

2

2

2

2

5

2

7

Component
Overhaul

Detailed description of
how to overhaul Tram
components.

2

2

2

2

5

2

Technical
Description
Manual

Full description of the
operation and function
of all Tram systems
and equipment and a
detailed technical
commentary on the
operation of the Tram
systems.

2

2

2

2

5

2

Illustrated List
of Spares on
Line
Replaceable
Unit Level

Pictorial material
identification diagrams
including part numbers
and quantities for the
Tram (the level of
detail covers the
lowest replaceable unit
from the vehicle i.e. all
user replaceable
parts).

2

2

2

2

5

2

10

Interior and
exterior
cleaning
instructions

Detailed description of
how each cleaning
task is to be carried
out, including details of
any cleaning products
and methods which the
Supplier does and
does not recommend
for use on the Trams (if
any).

2

2

2

2

5

2

11

Pneumatic/
Hydraulic and
electrical
schematics

Schematics to be
provided for the Tram
as a whole and for
each sub-system.

2

2

2

2

5

2

As Built
Drawings

A complete set of
pneumatic/hydraulic
and electrical system
schematics. The final
versions shall include
all modifications to the
original design that

2

2

2

2

5

2

8

9

12

2

2

2

2

5

2
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No.

Document

Minimum
Information
Required

89

1st Issue
Draft version
(Rev 0)

1st update
version
(Rev 01)

2

These guides are to be updated by the
Supplier throughout the project life

Final Version
(Rev 02)

have been
incorporated into the
Trams.

13

Manufacturing
Quality Guides

Quality and gap
flushing guides, for use
during the
manufacturing process
by the Suppliers staff
and the Owners team
quality inspectors

2

366338 | 001 | F | 03rd January 2019
https://mottmac.sharepoint.com/teams/pj-b1148/Tram Procurement 2017/Tram Specification/Check Copies/Tram Specification 366338_TV29_001_Rev_F1.docx

Mott MacDonald | Third Generation Tram Specification
366338/TV29/001/Rev F

90

Table 10: Tram History Book
No.

14

Document

Tram History
Book

Minimum Information
Required

To be provided by the Supplier in
respect of each individual Tram and
to include:
(a) a full record of the design and
build of that Tram (including all
testing, inspections, approvals,
commissioning and certification
conducted in relation to the Tram
and the outcome thereof);
(b) confirmation that such Tram
complies with the requirements of
the Contract, all applicable Laws and
Consents (including details as to how
that Tram complies with each
individual requirement of the Rail
Vehicle Accessibility (Noninteroperable Rail System)
Regulations 2010 and Tramway
Principles and Guidance - Guidance
on Tramways;
(c) the details of variations applied to
that Tram;
(d) details of any repairs made to
that Tram during its production;
(e) that Tram's modification status;
(f) a list of critical components
installed on or in that Tram by part
number/serial number and
manufacturer;
(g) details of any faults identified in
relation to that Tram during testing
and resulting action taken;
(h) details of any maintenance
performed on that Tram to date;
(i) details as to how the Supplier has
ensured that the design,
manufacture and testing of that Tram
complies with the quality plan and
the environmental plan referred to in
the Tram Specification (together with
any applicable information referred to
in either of those plans);
(j) details of any differences in that
Tram when compared with the other
Trams.

1st Issue
Draft version
(Rev 0)

1st update
version
(Rev 01)

Final Version
(Rev 02)

Paper
copy

CD

Paper
copy

CD

Paper
copy

CD

2

2

N/A

N/A

2

2
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35 Documentation Delivery Programme
Table 11: Operating and Maintenance Documentation Delivery Programme
Documentation

Delivery Time of each Version
Not less
than 3
months
before
delivery
of the
1st Tram

Not less
than 1
month
before
delivery of
the 1st
Tram

Delivery
1st Tram
+2
months

Delivery 1st
Tram + 4
months

Delivery 1st
Tram + 10
months

End of
Tram
Warranty
Period in
respect of
the 18
Trams

1

Drivers Manual

Draft
Version

Owner
Comments
on document

Update
version

Owner
Comments on
document

Update version

Final version

2

Rescue &
Recovery
Manual

-

Draft version

-

TfWM
Comments on
document

Update version

Final version

3

Tram
Maintenance
Schedule

Draft
version

Owner
Comments
on document

Update
version

-

-

Final version

4

Tram
Maintenance
Instruction

Draft
version

Owner
Comments
on document

Update
version

-

-

Final version

5

Tram
Maintenance
Procedures

Draft
version

Owner
Comments
on document

Update
version

-

-

Final version

6

Component
Exchange
Information

Draft
version

Owner
Comments
on document

Update
version

-

-

Final version

7

Component
Overhaul
Instructions

Draft
version

Owner
Comments
on document

Update
version

-

-

Final version

8

Technical
Description
Manual

-

Draft version

-

Owner
Comments on
document

Update version

Final version

9

Illustrated List
of Spares

Draft
version

Owner
Comments
on document

Update
version

-

-

Final version

10

Interior and
exterior
cleaning
instructions

-

Draft version

-

Owner
Comments on
document

Update version

Final version

11

Pneumatic/
Hydraulic and
electrical
schematics

-

Draft version

-

Owner
Comments on
document

Update version

Final version

12

As Built
Drawings

-

Draft version

-

13

Manufacturing
Quality Guides

Draft
version

These guides are to be updated by the Supplier throughout the project life

-

-

366338 | 001 | F | 03rd January 2019
https://mottmac.sharepoint.com/teams/pj-b1148/Tram Procurement 2017/Tram Specification/Check Copies/Tram Specification 366338_TV29_001_Rev_F1.docx

Final version

Mott MacDonald | Third Generation Tram Specification
366338/TV29/001/Rev F

92

Table 12: Tram History Book Delivery Programme
Documentation
14

Tram History
Book

Delivery Time of each Version
A Template proforma showing the layout and type of information to be included within the Tram
History Book to be supplied by the Supplier to the Owner not less than 3 months before delivery of
the first Tram. The completed version in respect of each Tram to be supplied by the Supplier to the
Owner prior to the date on which a Certificate of Acceptance is issued in respect of that Tram.

366338 | 001 | F | 03rd January 2019
https://mottmac.sharepoint.com/teams/pj-b1148/Tram Procurement 2017/Tram Specification/Check Copies/Tram Specification 366338_TV29_001_Rev_F1.docx

Mott MacDonald | Third Generation Tram Specification
366338/TV29/001/Rev F

36 Management Plans

477
M

36.1

The Supplier shall provide the Owner with the following project specific Management Plans in
accordance with the timescale given in the Agreement, Section 29. These Required
Management Plans will be subject to review by the Owner in accordance with paragraph 29.
These plans will be live documents to be updated, as necessary, during the course of the
project.

Project Management Plan
The Project Management Plan shall detail how each activity that the project requires will be
controlled by the Supplier. It will detail the responsibilities of all the key people in the Supplier’s
project organisation. It is expected that this plan will be cross referenced to the other management
plans where appropriate. The areas that shall be covered by this plan include:
● Project responsibilities

478

● Internal reporting and meeting structure
● Programme management process
● Risk Management process
● Document control
● Change Management process
● Cost control – including variation procedures
● Key Milestones

M
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36.2

Design Management Plan
The Design Management Plan shall describe the design process and the areas that shall be
covered by this plan include:
● The design organisation
● The capture of system requirements

479

● Breakdown of the design into specific work packages
● Production of design packages for review
● Internal review of design
● Capture of other systems, client, approvals and testing feedback
● Correction of defective design
● Design, control and approval of modifications
● Preparation of the design for manufacture

M

36.3

● Document and drawing control process

Delivery, Testing and Commissioning Management Plan
In addition to the Testing and Commissioning Plan requested in Section 32, the Supplier shall also
provide a Delivery, Testing and Commissioning Management Plan describing the following
● Testing and Commissioning process

480

● Tram transportation and delivery process and requirements
● Tram acceptance and approvals
● Supplier staff resources
● Site and Network access requirements
● Depot facility requirements
● Maintenance and driver training process

M
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36.4

Interface Management Plan
The Interface Management Plan shall describe the Supplier’s process for managing all the system
interfaces within the Tram and also the technical interfaces of the Tram with the rest of the West
Midlands Metro Network. The areas that shall be covered by this plan include:
● Interface definitions

481

● Management responsibility for the interfaces
● Preparation of interface specifications
● Interface reviews
● Internal integration testing
● Management of disputes
● Management of Electromagnetic Compatibility (EMC)

M

36.5

● Third party interfaces, including Network Rail and the Operator

Sub-Contractor/Major Supplier Management Plan
The Sub-Contractor/Major Supplier Management Plan shall define how the Supplier intends to
manage any major suppliers that they will use. The areas that shall be covered by this plan
include:

482

● Specification of equipment for sub-contractor
● Process for selecting a sub-contractor
● Management of sub-contractor quality
● Technical interface with the sub-contractor
● Sub-Contractor programme management
● Sub-Contractor change process

M
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36.6

Documentation Management Plan
The Documentation Management Plan shall describe how the operating, maintenance and
training manuals are prepared; in particular the plan will detail the activities below:
● The process for collection of appropriate data

483

● Process for agreeing the format and content of documents issued during the term of the
contract
● Detailed review process with outside parties
● Document control process including post-delivery updates
● Details of document delivery and the document review process

M

36.7

● Details of document production, undertaken by third parties

Maintenance Management Plan
The Maintenance Management Plan shall define the processes that will be used by the Supplier
to create the most effective maintenance regime for the Trams. The areas that shall be covered
by this plan include:

484

● Process for the collection of appropriate data
● Internal review process
● Process for feeding information through to the approvals process and for incorporating
feedback
● Liaison with the Operator
● Details of document production, undertaken by third parties

M

36.8

Safety Management Plan
The Supplier shall produce and maintain a Safety Management Plan, for all phases of the
project, which shall also cover sub-contractors and sub-suppliers. The Safety Management Plan
shall include, but not limited to, the following:

485

M

● Safety Policy Statement
● Project Risk Register
● Project Hazard Log
● Safety Targets and Measurement Procedure
● Management of Safety Related Information
● Training and Skills Competence Policy
● Incident/Near Miss Response Procedure
● Emergency/Disaster Plan
The Owner may audit the plan and the Supplier’s compliance to it throughout the life of the
project and require improvements where it sees fit.
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486

M

36.9

The Supplier shall produce an Engineering Safety Report for the Trams summarising the safety
principles, fail-safe methodology, standards, legislation and best practice upon which the Tram is
manufactured.
The Supplier shall provide the Engineering Safety Report one month prior to delivery of the first
Tram. This document will be provided to the Office of Rail and Road (ORR) to assist with gaining
the various stages of approval to test and subsequently operate the Tram

Quality Management Plan
The Supplier shall produce and maintain a detailed Quality Management Plan for all phases of
the project including sub-contractors and sub-suppliers.
The Quality Management Plan shall include the following as a minimum:

487

M

● Goods-in inspection process
● Manufacturing inspection process
● Pre-delivery inspection process
● Quality guides and benchmark documents
● Defect rectification process

36.10 Environmental Management Plan
The Supplier shall produce and maintain an Environmental Management Plan for all phases of
the project, which shall also cover sub-contractors and sub-suppliers.
488

M

Within the Environmental Management Plan, the Supplier shall reference ISO 14001:2015 which
certifies, that the Supplier has an established and applied an Environmental Management
System within their organisation.

36.11 Cyber Security Management Plan
489
M

The Supplier shall provide a Cyber Security Plan detailing how the requirements of Section 4.3
will be achieved.
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36.12 Obsolescence Management Plan

490

The Supplier shall provide, implement, maintain, update and comply with its Obsolescence
Management Plan, which should detail how the Supplier shall manage the obsolescence process
throughout the life of the Tram and also shall include details of items which are expected to
become obsolete within the design life of the vehicle.

M

The Obsolescence Management Plan shall include information detailing how the Supplier will
monitor obsolescence issues of both the Trams, Spares and Special Tools, manage supply chain
issues, develop alternative products/solutions and the process which will be used to inform the
Owner of any upcoming obsolescence issues.

36.13 Tram Evacuation Plan

491
M

The Supplier shall provide a passenger and driver evacuation plans for the following scenarios in
both day and night scenarios:
● Tram in an upright condition
● Tram resting on its side
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37 Design Review Requirements
492
M

The Supplier shall provide all Design Review documentation in the English language, including
technical descriptions, datasheets, catalogues and specifications (including all title blocks and
remarks set out on any drawings).

As a minimum, each Design Review Package shall contain the following documentation:
● Drawings (DWG and PDF format)
● Technical Description(s)
493

● Datasheets
● Catalogues
● Specifications
● 2D or 3D images

M

494
M

495
D

496
M

497
M

● Reference to appropriate Standards

The Supplier shall provide Concept, Preliminary and Final Design Review submissions for each
Tram sub-category.
Following completion of each design review stage, the Owner shall provide approval to proceed
to the next design stage.

The Supplier shall only provide complete design review submissions at each stage of the
process.

The Supplier shall ensure all documentation including drawings, technical descriptions,
datasheets, catalogues and specifications are legible and to an appropriate scale.

The Supplier shall provide all responses to design review queries raised by the Owner, using the
Owner questions and answers template.
This template will be provided by the Owner following contract signature.
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The Supplier shall provide the following design review packages:

498

M

499
M

● Articulation assembly including bellows
● Audible warning devices
● Auxiliary systems, including low voltage control systems and auxiliary batteries
● Body shell, including external panels and skirts
● Bogies, including suspension, wheels, tyres and axles (if applicable)
● Braking systems
● CCTV system
● Communication systems, including public address and radio system
● Diagnostics and failure modes
● Doors including door control
● Driver’s cab layout, instrument panels and cab controls
● Electrical wiring
● EMC
● Emergency couplers and umbilical cord
● Emergency equipment and fittings
● External lighting
● Fire performance
● Flange and rail lubrication systems
● Gauging, including SE and platform interface
● Glazing, including windscreen wipers and washers
● High voltage system including pantograph
● HVAC
● Interior, including interior design, lighting, layout, styling and labelling
● Key and lock concept
● Livery, including exterior finish and labelling
● Maintenance
● Noise and vibration
● OESS
● OESS Tram recognition system
● On-tram data recorder (OTDR)
● Passenger announcement, information system and multimedia displays
● Passenger counting system
● Ride performance
● Sanding system
● Traction package
● Tram control system
● Tram lifting, re-railing, towing and recovery
● Free Issue Equipment

The Supplier shall give each submitted Design Review Package, a unique reference number for
ease of identification during the Concept, Preliminary and Final Design Review Phases.
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500

M

501
M

At the Concept Design Review Phase, the Supplier shall provide a list of Sub-Suppliers from
whom they intend to purchase components and sub-systems for the manufacture of the Tram.
This list shall state the name of each Sub-Supplier and also the equipment which each SubSupplier shall supply.
At the Concept Design Review Phase, the Supplier shall present this list to the Owner and obtain
the Owner’s agreement. Following this agreement, no amendment shall be made to the
contracted Sub-Suppliers without prior notification and agreement with the Owner.

The Supplier shall ensure that, upon closure of each Design Review Package, signed copies of
all documentation is provided to the Owner for approval.
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A. Component Replacement Times
Table 13: Component Replacement Times
Item

Component Replacement Time
(Hours)

Typical component
replacement times per Tram
Bogie – (Motor)
Bogie – (Trailer)
Wheel set (on dismounted Bogie):
a) Trailer bogie
b) Motor bogie
Traction Motor
Gearbox
Primary suspension per bogie
Secondary suspension per bogie
Auxiliary Converter
Traction Main Case
Passenger Information Display (PID):
a) External
b) Internal
Windscreen
Cab side windows
Bodyside windows
Bodyside Door window
Brake Pads (Full Set)
Passenger seats
Saloon HVAC
Cab HVAC
Door Leaves
Pantograph
High speed circuit breaker
Upper articulation assembly
Lower articulation assembly
Bogie skirt
Brake resistor
Driver’s seat
Traction/Brake Controller (TBC)
OESS

Notes:
● These times exclude ineffective hours (e.g. lifting of the tram) and tram movements within
the Depot.
● These times assume that all necessary tools are available for the component replacement.
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B. Axle Loading Specification
B.1

Introduction and Stage 1 Analysis

Should any proposed tram meet one of the axle configurations specified in Figure B.2, below,
and fall within a maximum permissible axle load of no more than 11.80 tonnes under all loading
conditions (as defined in BS EN 15663:2017), then that tram can be deemed to have passed
the criteria derived from Modified 0.5RL loading (Stage 1).
Should the tram NOT meet one of the prescribed axle configurations and/or exceed 11.80
tonnes (115.8 kN), Stage 2 shall be undertaken to prove that the proposed tram falls within the
criteria derived from Modified 0.5RL loading under all loading conditions.
The flow chart, Figure B.1, below, details the two-stage approach that should be used to verify
the proposed tram’s conformity:
Figure 1: Flow Chart 1 – Staged Assessment
STAGE 1

Is the proposed tram axle
NO

configuration in accordance
with one of the descriptions
in Figure 1?
YES
Is the proposed tram
maximum axle load less than

YES

The proposed Tram meets
the required criteria.

or equal to 11.80 tonnes?
NO
STAGE 2

Further analysis is required
to demonstrate the trams
suitability.

Source: Mott MacDonald
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Figure 2: Stage 1 - Generic Tram Axle Configurations

Source: Mott MacDonald

1. An axle spacing tolerance of +/-50mm on the above vehicle configurations is permitted for
the Stage 1 analysis.
2. P ↓ represents a single tram axle load in Tonnes (or kN) including live, dead and
superimposed loads.

B.2

Stage 2 Analysis

The proposed tram axle loading and configuration is to be assessed under all loading conditions
against the criteria set out in Figures B.4 and B.5. These simulate lengths of structural spans on
specific bridges over which the tram is to run. The maximum permissible moments and shears
criteria have been derived from Modified 0.5RL loading on a single track. The tram is therefore
to be assessed running across the structural models to make a direct comparison to the
permissible values shown in Figures B.4 and B.5.
If prospective bidders do not have the appropriate ‘in house’ expertise to undertake this
assessment then it should be undertaken by a professionally qualified structural engineer on
their behalf using an approved structural analysis package. Typical industry approved structural
analysis packages include, Superstress, STAADPro, LUSAS and SAMLEAP5. Other packages
may be used following approval by the Owner.
A simple two-dimensional line beam analysis simulating the span configuration identified in
Figures B.4 and B.5 should be used for this assessment. Each axle of the tram shall be
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modelled incorporating the relevant dead, superimposed and live loads for all loading
conditions. The proposed tram’s axle loading, configurations and spacings should be modelled
in a similar method to the trams in Figure B.2. Axle loads shall be un-factored with no
allowance made for dynamic factors. The tram shall be tracked across the structural model at
appropriate spacings required to derive the most onerous moment and shears. These effects
should then be compared against the maximum permissible values prescribed within Figures
B.4 and B.5 to confirm the tram’s compliance. If the tram’s effects are less then 0.95 times the
values shown in Figures B.4 and B.5 then the tram complies with this loading specification and
is acceptable.
Given overleaf is a flow chart, Figure B.3, detailing the Stage 2 Assessment Process.
Figure B.4 (Snow Hill Viaduct Loading Criteria - Maximum Permissible Moments & Shears
derived from Modified 0.5RL Loading on a Single Track) and Figure B.5 (Great Charles Street
Bridge Loading Criteria - Maximum Permissible Moments & Shears derived from Modified 0.5RL
Loading on a Single Track) are provided on subsequent pages.
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Figure 3: Flowchart 2 – Stage 2 Assessment Process

Set up structural model in accordance
with the bridge span configurations
identified in Figures B.4 and B.5.

Apply axle loads for a single tram using
correct axle spacing and configuration.
Axle loads shall be un-factored and
shall not take account of dynamic load
factors.

Run tram over structure at appropriate
intervals.

Compare applied moments and
shears against the maximum values
prescribed in Figures B.4 and B.5.

Are the moment and shear effects
derived from the analysis less than
0.95 times the maximum permissible
values prescribed in Figures B.4 &
B.5?
YES

NO

TRAM DOES NOT
COMPLY WITH MODIFIED
0.5RL

TRAM COMPLIES WITH MODIFIED
0.5RL
Source: Mott MacDonald
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Figure 4: Snow Hill Viaduct Loading Criteria – Maximum Permissible Moments & Shears derived from
Modified 0.5RL Loading on a Single Track

Source: Mott MacDonald
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Figure 5: Great Charles Street Bridge Loading Criteria – Maximum Permissible Moments
& Shears derived from Modified 0.5RL Loading on a Single Track

Source: Mott MacDonald

366338 | 001 | F | 03rd January 2019
https://mottmac.sharepoint.com/teams/pj-b1148/Tram Procurement 2017/Tram Specification/Check Copies/Tram Specification 366338_TV29_001_Rev_F1.docx

109

Mott MacDonald | Third Generation Tram Specification
366338/TV29/001/Rev F

C. Cost Options
C.1

Mandatory Cost Options (MCO)

For the following Cost Options, the Supplier must submit proposals to the Owner as part of their
ITN submission.
The Supplier shall provide the costs and technical details associated with the fitment of an
Automated Tram Speed Monitoring (ATSM) system to address the recommendations made
in Recommendation 3 of report RAIB 18/2007 ‘Overturning of a Tram at Sandilands Junction,
Croydon, 9 November 2016’.
MCO1

The supplied system shall be configurable to provide the following functionality:
● Capable of visually and audibly warning the driver in an overspeed scenario
The system shall operate in a passive manner and hence not require any input from the
driver to enable its operation.

The Supplier shall provide the costs and technical details associated with the fitment of an
Automated Tram Speed Monitoring (ATSM) system to address the recommendations made
in Recommendation 3 of report RAIB 18/2007 ‘Overturning of a Tram at Sandilands Junction,
Croydon, 9 November 2016’.

MCO2

The supplied system shall be configurable to provide either of the following functionalities, to
be determined by the Owner during the design stage:
● Capable of applying the brakes to lower the speed below the stated maximum line speed,
for the specific location, in an overspeed scenario.
● Capable of applying the brakes to stop the vehicle in an overspeed scenario.
The system shall operate in a passive manner and hence not require any input from the
driver to enable its operation.

The Supplier shall provide the costs and technical details associated with the fitment of
passenger saloon and door glazing (such as laminated glass) suitable of addressing the
recommendations made in Recommendation 6 of report RAIB 18/2007 ‘Overturning of a
Tram at Sandilands Junction, Croydon, 9 November 2016’.
MCO3

The Supplier shall state how this requested option will affect the maximum axle load of the
Tram.
The Supplier shall also provide a revised Evacuation Plan (as per Section 36.13)
encompassing these modifications.
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MCO4

The Supplier shall provide the costs and technical details associated with the fitment of an
uninterrupted power supply for the emergency interior lighting, suitable of addressing the
recommendations made in Recommendation 7 of report RAIB 18/2007 ‘Overturning of a
Tram at Sandilands Junction, Croydon, 9 November 2016’.

MCO5

The Supplier shall provide the cost savings and details associated with the fitment of a
Heating and Ventilation only system instead of the HVAC system detailed in Section 20.

MCO6

The Supplier shall provide the costs and details associated with the fitment of a rail head
lubrication system.

111

The Supplier shall provide the costs and details associated with the fitment of a Multimedia
Display System (MDS) and display screens within the passenger saloon of the Tram.
The MDS have screens visible to all passengers, shall be capable of being updated wirelessly,
use a widely available file format (HTML, JPEG, MPEG) and shall be capable of displaying the
following information:
MCO7

● Owner service information (including Operator intervention)
● Operator marketing and sales information
● News, weather and sports reports
● Local shopping advertisements
● Local facts and history
● Local events

MCO8

C.2

In addition to the 2 year standard manufacturers warranty required in Section 33, the Supplier
shall provide the costs and details associated with provision of a third year of standard
manufacturers warranty.

Optional Cost Options (OCO)

For the following Cost Options, the Supplier can choose to submit proposals to the Owner as
part of their ITN submission.

OCO1

The Supplier shall provide the costs and technical details associated with the implementation
of automatic downloading of Tram fault status and diagnostics within the Depot site.
The provided costs and technical details shall include both the vehicle and infrastructure
based equipment requirements.
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The Supplier shall provide the costs and technical details associated with the implementation
of camera based hazard and obstacle detection system capable of identifying pedestrians
and other vehicles, and warning the driver of their presence.
OCO2
The system shall also be designed such that, if the Owner requires it in the future, it can be
configured to provide a brake application if an identified hazard is deemed to be at risk of
being struck.

OCO3

The Supplier shall provide the costs and details associated with the supply of a Vampire
model of the Tram to allow for future dynamic simulations to be conducted by the Owner.

In addition to Section 10.1, the Supplier shall indicate how much of the catenary free
operation on the following alignments can be achieved by the Tram, based upon the defined
operational constraints and dynamic pantograph transitions at tram stops.

OCO4

● Centenary Square Extension – CSQ
● Wolverhampton Extension – WCCE
● Edgbaston Extension – EDGE
● Birmingham Eastside Extension – BEE
● Wednesbury to Brierley Hill Extension – WBHE
● East Birmingham to Solihull Extension – EBS
The Supplier shall also state what their infrastructure requirements are related to dynamic
pantograph transitions and quantify the benefits of this option over their static transition
proposal in Section 10.1.
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D. OESS Simulation Templates
[Insert OESS simulation templates]
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Appendix D-3 Legislative Requirements for MMA

Legislative Compliance and Approval Requirements
Alliance Participants are required to comply with all legislative requirements to all
works carried out under all Projects implemented under the Alliance Programme.
This includes though is not limited to:
Hazardous Substances/Chemicals


CONTROL OF SUBSTANCES HAZARDOUS TO HEALTH REGULATIONS
2002 AS AMENDED



REGISTRATION, EVALUATION AND AUTHORISATION OF CHEMICALS
(REACH)
CARRIAGE OF DANGEROUS GOODS AND USE OF TRANSPORTABLE
PRESSURE EQUIPMENT REGULATIONS 2009, AS AMENDED



Radiation


CONTROL OF ARTIFICIAL OPTICAL RADIATION AT WORK
REGULATIONS 2010

Transport


RAILWAYS ACT 2005, AS AMENDED



RAILWAYS AND OTHER GUIDED TRANSPORT SYSTEMS (SAFETY)
REGULATIONS 2006, AS AMENDED



TRAFFIC SIGNS REGULATIONS AND GENERAL DIRECTIONS 2002



TRANSPORT AND WORKS ACT ORDERS (as granted for each project)

Management Of Health And Safety


HEALTH AND SAFETY (ENFORCING AUTHORITY FOR RAILWAYS AND
OTHER GUIDED TRANSPORT SYSTEMS) REGULATIONS 2006, AS
AMENDED



HEALTH AND SAFETY (TRAINING FOR EMPLOYMENT) REGULATIONS
1990



HEALTH AND SAFETY AT WORK ETC ACT 1974, AS AMENDED



MANAGEMENT OF HEALTH AND SAFETY AT WORK REGULATIONS
1999, AS AMENDED



OCCUPIERS LIABILITY ACT 1957 / 1984



HEALTH ACT 2006, AS AMENDED



EMPLOYERS' LIABILITY (COMPULSORY INSURANCE) REGULATIONS
1998, AS AMENDED



HEALTH AND SAFETY (CONSULTATION WITH EMPLOYEES)
REGULATIONS 1996, AS AMENDED



HEALTH AND SAFETY INFORMATION FOR EMPLOYEES REGULATIONS
1989 AS AMENDED
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HEALTH AND SAFETY (SAFETY SIGNS AND SIGNALS) REGULATIONS
1996 AS AMENDED



SAFETY REPRESENTATIVES AND SAFETY COMMITTEES
REGULATIONS 1977, AS AMENDED



CORPORATE MANSLAUGHTER AND CORPORATE HOMICIDE ACT 2007



OCCUPIERS (SCOTLAND) LIABILITY ACT 1960



HEALTH AND SAFETY (OFFENCES) ACT 2008



THE SMOKING, HEALTH AND SOCIAL CARE (SCOTLAND) ACT 2005 /
THE PROHIBITION OF SMOKING IN CERTAIN PREMISES (SCOTLAND)
REGULATIONS 2006



THE SMOKE-FREE PREMISES ETC. (WALES) REGULATIONS 2007

Plant and Machinery


LIFTS REGULATIONS 1997



PRESSURE SYSTEMS SAFETY REGULATIONS 2000



PROVISION AND USE OF WORK EQUIPMENT REGULATIONS 1998, AS
AMENDED



LIFTING OPERATIONS AND LIFTING EQUIPMENT REGULATIONS 1998,
AS AMENDED




SUPPLY OF MACHINERY (SAFETY) REGULATIONS 2008, AS AMENDED
THE SIMPLE PRESSURE VESSELS (SAFETY) REGULATIONS 1991, AS
AMENDED



PRESSURE EQUIPMENT REGULATIONS 1999, AS AMENDED

Safe Systems of Work


CONFINED SPACES REGULATIONS 1997, AS AMENDED



MANUAL HANDLING OPERATIONS REGULATIONS 1992, AS AMENDED



HEALTH AND SAFETY (DISPLAY SCREEN EQUIPMENT) REGULATIONS
1992, AS AMENDED



WORK AT HEIGHT REGULATIONS 2005, AS AMENDED

Electrical Safety


ELECTRICITY AT WORK REGULATIONS 1989 AS AMENDED



ELECTRICITY SAFETY, QUALITY AND CONTINUITY REGULATIONS 2002,
AS AMENDED

Accidents and Emergencies


REPORTING OF INJURIES, DISEASES AND DANGEROUS
OCCURRENCES REGULATIONS 2013: TRANSPORT SYSTEMS



THE RAILWAYS (ACCIDENT INVESTIGATION AND REPORTING)
REGULATIONS 2005, AS AMENDED



HEALTH AND SAFETY (FIRST-AID) REGULATIONS 1981, AS AMENDED
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REPORTING OF INJURIES, DISEASES AND DANGEROUS
OCCURRENCES REGULATIONS 2013 (RIDDOR)

Fire Protection and Buildings


FIRE PRECAUTIONS (SUB-SURFACE RAILWAY STATIONS) (ENGLAND)
REGULATIONS 2009



FIRE PRECAUTIONS (SUB-SURFACE RAILWAY STATIONS)
REGULATIONS 1989, AS AMENDED



FIRE SAFETY (EMPLOYEES' CAPABILITIES) (WALES) REGULATIONS
2012



REGULATORY REFORM (FIRE SAFETY) ORDER 2005, AS AMENDED



FIRE SAFETY (EMPLOYEES' CAPABILITIES) (ENGLAND) REGULATIONS
2010



BUILDING REGULATIONS 2010, AS AMENDED

Occupational Health


CONTROL OF NOISE AT WORK REGULATIONS 2005, AS AMENDED



CONTROL OF ASBESTOS REGULATIONS 2012



CONTROL OF VIBRATION AT WORK REGULATIONS 2005, AS AMENDED



CONTROL OF LEAD AT WORK REGULATIONS 2002, AS AMENDED
(CLAW)

Personal Protective Equipment


PERSONAL PROTECTIVE EQUIPMENT AT WORK REGULATIONS 1992,
AS AMENDED

Workplace Conditions and Housekeeping


WORKPLACE (HEALTH, SAFETY AND WELFARE) REGULATIONS 1992,
AS AMENDED

Electrical Equipment (Safety) Regulations 1994


CHEMICAL (HAZARD INFORMATION AND PACKAGING FOR SUPPLY)
REGULATIONS 2009 - CHIP 4



CLASSIFICATION, LABELLING AND PACKAGING OF SUBSTANCES AND
MIXTURES (CLP REGULATION)



MANUFACTURE AND STORAGE OF EXPLOSIVES REGULATIONS 2005,
AS AMENDED



IONISING RADIATIONS REGULATIONS 1999



DANGEROUS SUBSTANCES AND EXPLOSIVE ATMOSPHERES
REGULATIONS 2002, AS AMENDED



EQUIPMENT AND PROTECTIVE SYSTEMS INTENDED FOR USE IN
POTENTIALLY EXPLOSIVE ATMOSPHERES REGULATIONS 1996, AS
AMENDED
Page 3 of 4

Other Requirements


LEGIONNAIRES DISEASE: THE CONTROL OF LEGIONELLA BACTERIA IN
WATER SYSTEMS, ACoP 2013



THE HEALTH AND SAFETY (FEES) REGULATIONS 2012, AS AMENDED



WORKING TIME REGULATIONS 1998, AS AMENDED



CONSTRUCTION (DESIGN AND MANAGEMENT) REGULATIONS 2015, AS
AMENDED



GAS SAFETY (MANAGEMENT) REGULATIONS, 1996



CONSTRUCTION PRODUCTS REGULATIONS 2013



HIGHWAYS ACT 1980 AS AMENDED
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Appendix D-4 Owner’s Brief Stage B Deliverables

Project Implementation Plan – Rev01
Wednesbury to Brierley Hill Extension (WBHE)

14 DELIVERABLES FOR STAGE-GATE B
A summary of the key activities, dependencies and documents / drawings to be delivered during the
Preliminary Design is described below:1. High Level Design Review Report: Further to the high-level design review by all discipline
leads, a technical report summarising the review work that has already been undertaken on
the scheme was completed in draft form. It will not be issued to the Owner as it has now been
superseded by the design process.
2. Surveys:
o Ecology Appraisal / Survey: The Ecology Phase 1 Habitat survey is complete. The
Ecology Phase 2 Protected Species survey was undertaken between April and
September 2017 to determine the ecological status of the land and to ensure any
protected species are safely relocated before any physical works take place. A factual
report was produced. This will be used as input data into the Environment
Information, design and construction of future works.
o Topographical Survey: An initial topographical survey update was conducted in
February 2017. This was done to check against the previous 2006 survey. A more
detailed topographical survey for the entire landscape along the route has been
undertaken including a laser sweep of all 27 structures. This will help provide
information and validate any historical information in real time. The topographical
survey data will further articulate any clear route profile to the structures and provide
information to the gauging requirements for both track and structural outline designs.
A topographical survey report and survey model will be produced
o Ground Investigation: A detailed ground investigation survey is being undertaken.
This will determine the structural condition of both the on-street and off-street
sections along the route. Additional trial holes will be undertaken along the sections
of the route that are known to be unstable. This will provide information to the civils
and structural design teams as well as highlight any ground conditions that will need
to be dealt with before construction. A GI report and with cross section designs will
be produced as input to the drainage, track and structural designs. This will also cover
a mining investigation at preliminary stage and more detailed mining investigation at
Delta Junction as detailed design will be undertaken earlier
o Drainage Survey: A detailed drainage survey will be undertaken. A detailed drainage
survey report and drainage design, including cross sections, will be produced to
facilitate the track and structures design discipline
o Utilities Survey: A C3 utilities desk top study will be undertaken to identify any areas
that might require utility diversions before construction. It will be undertaken in order
to provide input to the track alignment, structural and highways designs about any
available options with regards to underground utilities. It will build on the previous C4
estimates that were undertaken in 2006
o Track Bed Investigation: A track bed investigation will be undertaken on the existing
track alignment on the Network Rail Corridor, this will provide information about the
ground conditions for any track design lifts and slues in the affected areas
o Highways Survey: A highways survey will be undertaken along the on-street section
of the route. This will be used as a basis for the highways design and urban realm
integration design
o Structural Assessments: A structural assessment of all the existing bridges including
5no post tension bridges and inspection of retaining wall structures is underway
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Ground Penetration Radar Surveys: GPR surveys have been completed. These will
provide input data for any geotechnical and structural design works.
3. Service Plan / Operations Study: An operations study report will be produced. It will describe
operating principles (including track sharing between trams and trains), passenger service
timetables, journey times, fleet size, annual mileage, operating modes (normal, degraded and
emergency) and schematic track plan. The operations study report will be submitted to the
Owner for review and approval.
o

4. Technical Design:
o Urban Design: An urban integration design and technical report will be produced for
the proposed WBHE route. This will consider the location of the proposed tram stops,
accessibility, potential landscaping and streetscaping, park and ride (where not
already provided) and the feasibility of cycle lanes. The study will ensure that the
proposals are fit for purpose
o Track / Running Way Infrastructure (Track, Track Form, Station, Structure): A
horizontal and vertical alignment design and technical report will be produced for
both the on-street and off-street sections along the route (Network Rail and nonNetwork Rail). This will include the track alignment design criteria, the track bed
formation and gauging clearances to all structures for both tram and train operations.
These will be defined in accompanying reports
o Structures / Civils: Civils and structural design works, including report (with options)
and drawing production, for major structures along the route will be undertaken (over
and under bridges, retaining walls, embankments, cuttings and earth works. AIPs for
5no. infill bridges will be produced within Stage Gate B, and an AIP for Delta Junction
is planned in October 2018, although funding for that will be required from future
budgets
o Drainage Design: An outline drainage design for the proposed route will be produced.
The proposed design will include drainage cross sections and a drainage report that
will facilitate production and finalisation of the track alignment and structural designs
o Tramway Systems: A suitable design, taking into account any passive provisions for
future train operations will be produced and documented in a set of systems’ reports.
This will include OLE with catenary free (if feasible), Substation location and power
supply, traction power supply, telecoms, signalling and operating systems (CCTV,
public address, passenger information). An EMC strategy report will also be produced
o Construction Strategy / Phasing: A report will produced, detailing how the
construction works will be planned, managed, phased and monitored
5. Traffic Analysis (assessment of road traffic impacts): A Traffic Impact Assessment will be
undertaken around major roads, highways and junctions in the Merry Hill and Dudley areas.
A VISSIM micro-simulation for Dudley is already well advanced. Traffic modelling around
Waterfront / Merry Hill will allow traffic impacts to be assessed and mitigation options to be
put forward and proposed.
6. Environmental Impact Assessment: The EI will explain the project requirements for town and
country planning in accordance with the Environmental Impact Assessment Regulation 2011.
This will only apply to those zones where the tram tracks fall within the areas hatched green.
Based on the route implementation plan of the Transport and Works Act Order 2005, the
current WBHE scheme proposal will be instructed under “permitted development” therefore
no planning permission will be required at this Stage-Gate B of Project Development. The
planning consents included within the 2005 order are included in this scheme and MMA will
discharge those relevant planning conditions as part of development stage gate B.
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7. Land Acquisition – Identification and Valuation: A Supplementary TWA Order is required to
renew the expired Compulsory Purchase Powers (CPO) to acquire the land for the scheme on
a temporary or permanent basis to enable MMA to implement the works authorised by the
2005 Order. The current proposal is to acquire this land by agreement wherever possible, but
recognising that all land is unlikely to be acquired by agreement, a twin track approach will be
adopted, with the TWAO process running in parallel with negotiations
8. Project Financial and Economic Appraisal: A project financial and economic appraisal has
already been undertaken by the Owner as part of the Outline Business Case. This includes a
full cost estimation for the entire WBHE scheme and a benefit to cost ratio of 2.48. The aim
of this activity is to update the Final Business Case for submission to Government in 2020 after
a robust Target Cost 1 (TC1) appraisal
9. Stakeholder Management: A stakeholder engagement team is in place and an Engagement
Plan has been developed MMA wide and specifically for this project. Regular meetings with
various private and public stakeholders are on-going to engage the public and also provide
information on the scheme (see section9)
10. Refreshed TWAO Process : As stated in item 7 above, a refresh of the TWAO process will be
required for CPO powers to be granted. This will have to go through public consultation and
all other process requirements before submitting to Government (DfT) for approval
11. Advanced Works Package: As stated in section 10, options to accelerate the programme and
deliver earlier opening of sections of the scheme have been studied, submitted and approved
by the WMCA. Advanced work packages will start in January 2018

14.1 Outline / Preliminary Design (2017/18)
Key deliverables will be produced by MMA during Stage Gate B, these will be in line with the Owner’s
Brief dated 19/06/17 and the approved advanced works package dated 21/11/17. Deliverables will
comprise both technical and non–technical reports and design drawings, off and on site activities.
All deliverables submitted by MMA will follow MMA’s quality procedures (see Section 19), in terms of
review, comment and approval. Additionally, where the Owner needs to review and approve
deliverables (or simply be informed about their content), they will also be submitted to this effect.
Outline design is on-going and Master Deliverables Register, which expand on the owner’s brief, is
shown in Appendix 04.
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Appendix D-6 – PAA Risk and Reward Regime

SCHEDULE 13
RISK OR REWARD REGIME
1.

Preface
1.1

This commercial model is intended to provide a template with which the
Alliance can then structure appropriate commercial arrangements having
regard to the activities it is undertaking at both strategic and tactical levels.

1.2

It is generally expected that the broad structures of this commercial model will
be retained, in that there will be:
1.2.1 measures in place at an Alliance level to ensure all Parties are properly
incentivised to deliver an effective Alliance arrangement that provides
the necessary strategic direction, culture and control necessary to
deliver infrastructure enhancements proposed by the Owner; and
1.2.2 measures are in place on each and every individual Project to ensure that
all parties involved in the delivery of the design, construction and
commissioning arrangements are properly incentivised to work
collectively to achieve safe, cost efficient and timely delivery of network
improvements.

1.3

It is recognised that, particularly in respect of the second point above, a ‘one
size fits all’ approach may not offer the best means of achieving the desired
outcome in every case.

1.4

Where the structures proposed in this commercial model are departed from,
this will be done with unanimity across the Alliance via the ALT. Departures will
have a clear rationale as to why changes have been made and the
Programme/Project specific issues that such departures seek to address being
understood and acknowledged by all.
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2.

Overview
2.1

Painshare/Gainshare will be applicable as follows:
2.1.1 in relation to Programme Painshare/Programme Gainshare, at the
conclusion of the annual Alliance Business Plan period;
2.1.2 in relation to Interim Gainshare, on the issue of the Proposal Approval
Notice for TC2, calculated based on the difference between TC1 and
TC2 (where applicable); and
2.1.3 in relation to Project Painshare/Project Gainshare, on issue of the Final
Certificate, calculated on the difference between TC2 and the
Reimbursable Cost up to issue of the Final Certificate.
2.1.4 In each instance, any Painshare/Gainshare payments will be subject to
modification resulting from the performance of the Alliance against
the KRAs in accordance with paragraph 5 below.

3.

Programme Painshare/Gainshare
3.1

In respect of paragraph 2.1.1 above, Painshare/Gainshare (PPGA in the
formula below) will be calculated at a Programme level as follows:

=

( − ) × (1 − )
2

where:
PPGA

is the Programme Painshare/Gainshare Allocation (which may be
positive or negative) for each NOP;

PTC

is the Programme Target Cost;

PRC

is the Programme Reimbursable Cost; and

OS

is the deducted Owner's Share, being 50%. 50% of the Owner's
Share will be allocated to the KRA Reserve.
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3.2

The amount of Gainshare payable to or Painshare payable by each NOP
(PPGP in the formula below) will be calculated as follows:
PPGP = PPGA x PAF
where:
PPGP

is the Programme Painshare/Gainshare Payable; and

PAF

is the Performance Adjustment Factor as calculated in accordance
with paragraph 6 below.

3.3

The amount of Painshare for each NOP calculated in accordance with
paragraph 2.2 above shall not exceed their respective limitations of liability set
out in clause 42.1.1.2.

4.

Interim Gainshare
4.1

In respect of paragraph 2.1.2 above, Interim Gainshare (IGSA in the formula
below) will apply. This will be calculated as follows:
IGSA =

( TC1 − TC2) x 25%
2

where:
IGSA

is the Interim Gainshare Allocation to each NOP (any negative
number shall be deemed to be £zero);

TC1

is the Target Price set at TC1, being the outline business case
stage; and

TC2
4.2

is the Target Price set at TC2, being the final business case stage.

The amount of Interim Gainshare (IGSP in the formula below) payable to each
NOP will be calculated as follows:
IGSP = IGSA x PAF
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where:

4.3

IGSP

is the Interim Gainshare Payable;

PAF

is the Performance Adjustment Factor as calculated in paragraph 6

The remaining 75% of any positive difference between TC1 and TC2 shall be
split as follows:
4.3.1 two thirds of the 75% will be allocated to the Owner; and
4.3.2 one third of the 75% will be equally split between the KRA Reserve and
the Innovation Fund.

5.

Project Painshare/Gainshare
5.1

In respect of paragraph 2.1.3 above, Painshare or Gainshare (PGSA in the
formula below) will apply to each NOP. This will be calculated individually for
each NOP on each Project as follows:

where:
PGSA

PGSA = (TC2 − TRC) x (1 − OS) x [INCL
TCL⌉
is the Painshare/Gainshare Share Allocation (which may be
positive or negative);

TC2

is the Target Price set at TC2;

TRC

is the Total Reimbursable Cost for all Participants for the entirety
of the Project up to Final Completion;

OS

is the Owner's Share, being 50%. In the event that Gainshare is
payable, then 25% of the Owner's Share shall be allocated to each
of the KRA Reserve and the Innovation Fund;
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NCL

is the individual NOP's limitation of liability set out in clause
42.1.1.1, as it applies to the total Reimbursable Cost for that NOP
for the Project; and

TCL

is the Total Cap on Liability, being the sum of the NOPs'
limitations of liability set out in clause 42.1.1.1 as they apply to the
total Reimbursable Cost for each and all of the NOPs for the
Project.

5.2

The amount of Gainshare payable to or Painshare payable by each NOP
(PGSP in the formula below) will be calculated as follows:
PGSP = PGSA x PAF

where:
PGSP

is the Painshare or Gainshare Payable; and

PAF

is the Performance Adjustment Factor as calculated in accordance
with paragraph 6 below.

5.3

In the event that Painshare for the NOPs exceeds their respective limitations
of liability set out in clause 42.1.1.1, then amounts calculated in accordance
with paragraph 5.2 above shall be capped at that NOP's limitations of liability
for that Project set out in clause 42.1.1.1. Thereafter, the Owner may recover
any payments made for the same Project under paragraph 4 of this Schedule
13 up to the lower of:
5.3.1 the shortfall between the sum of all limitations of liability for that Project
set out in clause 42.1.1.1 for the NOPs (together with the commensurate
Owner's Share) and the total Painshare falling due (including the
Owner's Share) as calculated in accordance with paragraph 5.2 above;
and
5.3.2 total full extent of payments made for the same Project in accordance with
paragraph 4 of this Schedule 13.
204

51495937-1

6.

Moderation for Performance
6.1

Painshare and Gainshare payments under paragraphs 2, 3 and 4 above will
be moderated based on performance against the KRAs. The moderation factor
(MF in the formula below) is calculated as follows:
7

= ∑ − 50%
1

where:
MF
PS

is the Moderation Factor; and
is the Performance Score for each KRA as calculated in accordance
with Annex A.

Where the

Project

duration

spans

multiple

measurement periods for a KRA, then PS shall be the average of the
measured performance outcomes achieved for that KRA across the
whole Project duration.
6.2

In respect of Gainshare payments, any Gainshare shall be adjusted by the
Payment Adjustment Factor (PAF in the formula below) is calculated as follows:

= (1 + MF)
where:
PAF
6.3

is the Payment Adjustment Factor.

In respect of Painshare payments, any Painshare shall be adjusted by the
Payment Adjustment Factor (PAF in the formula below) is calculated as follows:

= (1 − MF)
where:

205

51495937-1

PAF
7.

is the Payment Adjustment Factor.

KRA Reserve
7.1

The KRA Reserve is established by the Owner from its allocation of
Gainshare payments, and these funds belong to the Owner at all times. The
Owner may, in its own discretion, withdraw funds from the KRA Reserve at any
time.

7.2

In the event that the Payment Adjustment Factor calculated in accordance
with paragraphs 5.2 or 5.3 above as applicable either reduces Painshare or
increases Gainshare for the NOPs as a result of above average performance
against the KRAs, then the Owner shall fund these amounts from the KRA
Reserve. The Owner is responsible for meeting any demands that cannot be
funded from the KRA Reserve from its own resources.

7.3

In the event that the Payment Adjustment Factor calculated in accordance
with paragraphs 5.2 or 5.3 above as applicable increases Painshare or
decreases Gainshare for the NOPs as a result of below average performance
against the KRAs, then it is at the Owner's discretion as to how it appropriates
amounts returned to them and there is no obligation on the Owner to place
these in the KRA Reserve.

8.

Payments
Payments falling due under this Schedule 13 shall be made in accordance with
Schedule 14 (Payment Procedures).
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Annex A - Key Results Areas
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Annex B - Illustration of Commercial Model
This model is for illustrative purposes only and the text of Schedule 13 shall take precedence in any conflict between the text of Schedule 13 and
this Illustration.

Governance

Stage
1:

Stage
2:
Feasibility

Stage 3: Outline
Business Case

Stage 4:
Final Business Case

STAGE

STUDIES ETC (Identify)

Scheme development (Plan)

Detailed Design and Construction (Do)

PAID

Cost / Overhead / Profit

Cost / Overhead / Profit

Cost / Overhead / Profit

Gain Only

Pain / Gain

PAIN/GAIN

No

Notes:


Payment is not discretionary (assumed relevant
assurance in place).



Innovation pot capped @ £1m. Any additional
amounts passed to the Owner.



KRA reserve allows the Owner to pay positive
modifications (increase gain/reduce pain)
resulting from good performance.

TC1

TC2

Gain: 50/12.5/12.5/12.5/12.5
The
Owner/KRA/Innovation/NOP1/NOP2)

Gain: 25%/12.5%/12.5%
The Owner /KRA/Innovation
50% NOPs shared based on turnover
Pain: 50% the Owner
50% NOPs shared based on turnover
Pain Capped for NOPs
If cap reached then Gain at TC1 can be recovered in same
proportions distributed up to full amount
Thereafter 100% the Owner

KRA Modifies: +/- 50% on pain / gain
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Appendix D-7 Midland Metro Limited Structure

Board Structure and Organisation Chart
The Midland Metro Limited board (shown below) is accountable for the activities of the
company and setting its overall direction, business plan, vision, values and behaviours.
MML’s Operations Director has responsibility for delivering the desired outcomes for
the company and gaining approval for strategic and financial plans from the board.
Overleaf is a proposed organisation chart which is based on our current understanding of
the business. This can be expected to change during the first 12 to 18 months following the
transfer of Metro operations as we steer the business towards operating and maintaining
a network almost three time its current size by 2026.

Midland Metro Limited’s Board
Phil Hewitt
DIRECTOR

MANAGEMENT & BUSINESS

BOARD

Laura Shoaf
DIRECTOR

Linda Horne
DIRECTOR

Nafees Arif
COMPANY
SECRETARY

Head of
HSEQ

Carl Williams
OPERATIONS
DIRECTOR

West Midlands Metro Operations Team

