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Metronet Rail BCV Ltd (MRBCV) is responsible for maintaining, replacing
and upgrading the infrastructure of London Underground’s Bakerloo,
Central, Waterloo & City and Victoria lines. Tessella’s involvement in the
design, development, implementation and support of a unique decision
support system has enabled Metronet to better plan investment strategies,
forecast operational efficiencies and help improve the safety and
performance of one of London’s business-critical transport networks.

Metronet Rail BCV is at the beginning of a 30
year contract to maintain and improve the
infrastructure assets of the Bakerloo, Central,
Waterloo & City and Victoria lines. This
includes 169 trains, 288km of track, 88
stations, 134 escalators, 2 travelators, 24 lifts,
307 tunnels, 1280 bridges and structures, 29
km of embankments, as well as the signalling
systems and other assets used to provide the
train service.

MRBCV’s success will depend largely on how
they target their investment in maintaining and
improving the assets under their control.
MRBCV must ensure that every pound spent
goes where it will do most good, and there are
many factors that must be taken into account.
For example, passenger safety is paramount
and all assets must meet strict safety
standards. But when planning maintenance
on a section of track or signals, is it better in
the long run to perform maintenance or to

completely renew it? The decision will depend
on many factors such as the current condition
of the asset, the cost of maintenance, the cost
of replacement and the length of time it will
take to carry out the work — MRBCV has to
pay penalties to London Underground if
passengers are inconvenienced and may
receive bonuses if performance targets are
exceeded.

When one considers the large number of
signals, tracks, points, escalators etc that must
be maintained, remembering that many of
these assets are suffering from the effects of
years of under-investment before MRBCV took
responsibility, it is clear that identifying the
best investment plan is far from a trivial
exercise.

Metronet Rail BCV decided that they needed a
computer system to help their Asset Managers
develop their investment plans and as a result



put a lot of effort into defining the requirements
of the desired system.

There are many asset management systems
on the market, but two common problems of
‘off the shelf’ software products are:

price (often including ongoing annual
licence fees)

even the best fitting commercial product
can usually meet no more than 80% of
customer requirements. Customers
either have to change their business
processes to fit the software, or pay even
more for the software to be customized
to meet their specific needs

Tessella offered to develop a bespoke system
to meet all of MRBCV'’s requirements and
eliminate ongoing licence fees. Following
competitive tender, MBCV awarded Tessella
the contract to develop a Decision Support
System.

Tessella is one of the leading software
services companies in the UK and have
previously developed Decision Support
Systems in other industry sectors.
Acknowledging that they are not experts in
railway engineering, Tessella invited Balfour
Beatty Rail Technologies (BBRT) to join their
project team. BBRT is a major UK player in
railway asset management and assisted with
the capture of the user requirements to ensure
that Tessella fully understood the meaning and
implications of MRBCV'’s detailed
requirements.

The Decision Support System allows
MRBCV’s asset managers to explore the
effectiveness of different investment
strategies. Assets and data about their
condition, obtained automatically or through
engineer’s observations, is input into the
system. The residual life of each asset is then
assessed based on this real data combined
with a set of deterioration rules. The
deterioration rules allow the user to adjust the
residual life of the same asset used under
different conditions (location, stress,
load...etc). The rules are highly configurable
and there is no limit to the number of factors
that can be considered. This enables a
realistic view of current asset condition to be
produced. The current asset conditions are
fed into the model, along with rules defining
when maintenance / renewal project should
take place in relation to these conditions, rules
detailing the effect of maintenance/renewal
projects on asset condition and detailed cost
information. The modeling engine of the

Decision Support System then outputs a
project schedule specifying which assets need
maintenance/renewals and when, a detailed
breakdown of the cost and a prediction of the
condition of all assets throughout the
investment period (this is important as the
PPP contract contains clauses on the
expected condition of the assets when they
are returned to London Underground). The
modelling is completely interactive, allowing a
step-by-step analysis of how the
maintenance/renewal plans are generated.

The system can save all scenarios and their
input data so that the models can be re-run or
modified in the future. The Decision Support
System helps the asset managers to identify —
and justify — the best investment strategies.

The Decision Support System was developed
using C#.NET with an underlying MS/SQL
Server database. It uses ASP.NET to provide
a web browser interface and is designed for
use over MRBCV'’s intranet.




Results and Benefits

The Decision Support System allows
MRBCV’s asset managers to investigate the
effectiveness of many more investment
strategies than is possible to do by hand. It
also works with the latest data describing the
condition of the assets and so provides
forecasts based on facts rather than
estimates. By providing a detailed cost
forecast and final asset condition prediction,
the system allows asset managers to compare
scenarios and justify their decisions. Once a
decision is made the maintenance / renewal
schedule produced by the system can be used
as the basis of the detailed operating plans
used by MRBCV’s engineers.

The Decision Support System should make a
considerable contribution in helping MRBCV
achieve its objectives for improving the
performance of the Underground’s engineering
systems, providing value for money,
minimizing disruption to the network during
maintenance work and providing a safe and
efficient service for the travelling public.

-

Tessella plc 26 The Quadrant, Abingdon Science Park, Abingdon, Oxfordshire OX14 3YS, UK
T: +44 (0)1235 555511 | F: +44 (0)1235 553301 | E: info@tessella.com

Tessella Inc 233 Needham Street, Suite 300, Newton, MA 02464, USA

T:1617 454 1220 | F: 1617 454 1001 | E: info@tessella.com

Tessella

Technology & Consulting

Tessella — successfully delivering IT and consulting services to world leaders in R&D, science and engineering.

For decades, Tessella has been successfully delivering IT and consulting services to world leaders in R&D, science, and engineering. Through the application of scientific methods and rigorous quality procedures,
we enable clients in life sciences, energy, the public sector, and consumer industries to achieve a wide range of objectives, including, forecasting floods, developing fusion power, enhancing military sensor capability,
increasing drug discovery and development efficiency, and reducing risk to health and the environment in the extraction and production of oil and gas. With offices in Europe and North America, global companies rely
on Tessella for business critical assignments.
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