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1 Background

1.1 On the 2" and 3" of February the Arbiter ran a workshop titled ‘Asset Management
Concepts and Methods’. The workshop was facilitated by John Woodhouse of the
Woodhouse Partnership and was attended by the Arbiter’'s team and representatives
of the Infracos and LUL. The objective was to discuss best practice in Asset
Management by reference to a number of case studies and to consider the building
blocks that might be present in a good practice approach. Workshop materials can
be accessed via the links listed at the end of the document.

1.2 A number of themes emerged from the workshop and it is hoped that the detail will be
followed up by the Infracos and LUL independently of the Arbiter. However from the
Arbiter’s perspective the question that he is likely to be asked to answer in one form
or another is:

Given the inheritance and the contractual obligations, what would a Notional
Infraco delivering Good Industry Practice achieve by the end of the first Review
Period?

1.3 ltis likely that answering this question will raise several more e.g. what is Good
Industry Practice in relation to asset management systems, or in the approach to
maintenance? The Arbiter may consider these questions separately in the future.

1.4 However a number of themes emerged from the February workshop that go some
way to answering the first question and these are described in the next section.

2 Themes

Theme 1: Some of the fundamental components of an effective approach to
asset management are included within the PPP Agreements but the parties
need to work towards meeting the spirit and just not the letter of the
documentation.

2.1 The first theme related to the degree to which the PPP agreements facilitate a better
understanding of the Underground assets. The contracts explicitly or implicitly
require or incentivise Infracos to adopt particular approaches. The requirements of
Schedule 3 of the Agreements are especially important in this respect.

2.2 Amongst other things Schedule 3 requires:

An Asset Management Strategy. The initial format for which is set out in an
appendix to the Schedule. In the document each Infraco should set out:

its policy and strategy which includes how it will meet the objectives of the
Schedule;

its management processes in relation to issues such as condition monitoring
and knowledge management; and

its plan for developing the asset catalogue and its format.

The strategy is intended to be long term but might reasonably focus on the
current Review Period in greater detail.
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An Annual Asset Management Plan — which should provide:

a commentary on the continued suitability of the Asset Management Regime
and the Asset Management Strategy;

a review of the previous Annual Asset Management Plan which is to include a
commentary on changes to the programme of works;

details of future plans and programmes;

LUL with information which will enable it to co-ordinate works;

details of its plans and programme which impact on the LUL Estate Plan;
a Work Package Plan projection; and

a demonstration of the Infraco’s plans for joint working and information
sharing.

2.3 The contract provides a certain amount of assistance to the process of developing
the plan by providing a detailed programme of delivery dates for project works and by
setting condition benchmarks to be achieved by the end of each Review Period.
Notwithstanding the fact that contract provides such a framework the contractual
provisions allow the Infracos flexibility to change and develop their proposed
programme of works over time. They also allow LUL and the Infracos to develop
their approach to asset management over time. For instance there is an aspiration to
find a better way of measuring asset condition than the benchmark based process
adopted at the outset there is also an aspiration to revisit the assumed residual lives.
What is clear is that the document should not simply be a response to the hard
obligations of the Schedule rather these provisions are aimed at making the Annual
Asset Management Plan a live document whose philosophy is central to the
operation of the PPP.

2.4 This aspiration to develop the approach to asset management is perhaps best
exemplified by the principle of whole life costing. It is a fundamental component of
Good Industry Practice that whole life costing should be applied to all decisions
regarding the maintenance and renewal of infrastructure and an aspiration of the PPP
to move beyond the relatively simple exercise of combining capex and opex over a
pre-determined assumed life. What the PPP seeks to achieve is more sophisticated
optimisation of whole life costs taking account of costs risks and performance
impacts. It is important therefore:

1. that whole life cost is not just cash costs (i.e. capex & opex) but also includes
performance impact (risks, losses, quality impact etc) — otherwise cheap and
potentially ineffective solutions will automatically score highly in any analysis.

2. that the capex, opex and performance choices described above determine the
economic lifespan, not the other way round (e.g. higher costs of stainless steel
car exhausts are only fairly evaluated if you take into account the fact that they
last longer (as well as have greater reliability & lower maintenance costs) than the
mild steel alternative).
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2.5 As at August 2004 the Tube Lines’ Plans have been granted conditional approval and
approval work is progressing for Metronet. The outputs of programmes of work to
address shortcomings are to be incorporated into the 2005/6 Plans for each Infraco.
The Arbiter is monitoring the development of the strategies and plans through his
routine monitoring processes and will be interested to see how they approach the
requirements of Schedule 3, in particular whether they seek to address the more
aspirational aspects of the agreements which would demonstrate a real commitment
to achieving Good Industry Practice. The Arbiter will also be keen to understand how
the strategies and plans are being implemented in practice.

Theme 2: The whole approach to asset management needs to add more value
than the sum of its parts.

2.6 In carrying out routine monitoring, the Arbiter will be interested to see how the overall
approach that the Infracos describe in their plans is implemented in their businesses.
Setting out an approach is a useful first step, but deriving full value from the
investment in asset management will require the Infracos to implement their plan in
an economic and efficient manner. The Arbiter is aware that the Infracos intend to
link asset knowledge to asset related business processes such that work planning,
procurement and materials management etc. are delivered from a single asset
management system. It is this kind of development that will add value and can
ultimately deliver economy and efficiency.

2.7 Infracos have elected to implement major asset management systems at significant
cost — Ellipse and X.Calibre. Both are intended to become core to the business such
that staff and financial processes are also included or linked. The Arbiter will be
interested to see how the systems are being developed to support both the short and
long term objectives of the Infraco because he considers that the Notional Infraco
would ensure that the systems were fully integrated into its decision making
processes and offer the capability to function both strategically (e.g. for long term
planning, optimisation and forecasting) and on a day to day level (e.g. for immediate
resource and materials planning). The Arbiter would also expect the systems to be
capable of supporting the Periodic Review process such that base data on
performance, costs and overheads can be produced and shared at an appropriate
level of detail.

Theme 3: Infracos start from a less than perfect understanding of the assets.
What does this mean for their short to medium term performance?

2.8 The Infracos inherited an incomplete and inconsistent asset data set. Infracos are
required to supplement this by creating an Asset Catalogue, and by surveying
condition including for the first time completing a full condition survey of Grey Assets.
So there should be real improvement in the coverage and quality of data over time.
Milestones are set within the contract for achieving various aspects of this work e.g.
the asset condition survey is conducted each year, the asset catalogue has to be
complete within 4 years® and developing a comprehensive picture of the condition of
Grey Assets is to be complete by the end of the first Review Period. The Arbiter

! Metronet best endeavours 2 years in any case within 4. Tube Lines 2 years
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considers that having a materially improved understanding of the assets by the end of
the first Review Period, and being in a position to use this information to target and
streamline activities, are key to delivering economy and efficiency, particularly in the
second Review Period.

2.9 Clearly improving the quality of asset related information will take time, indeed as set
out above the Agreements allow for this, but the Arbiter would expect to see Infracos
developing practical and pragmatic processes whereby critical data shortages or
weaknesses are addressed early such that the quality of decision making improves
as rapidly as possible.

2.10 To this end he would also expect to see Infracos making good use of existing data
and internal knowledge and experience. Clearly some data sources were more
reliable at the point of transfer than others e.g. CuPID provides current and historical
information about the reliability of many groups of assets and is potentially useful in
considering issues such as maintenance regimes and reliability improvement plans.
It is also clearly essential that Infracos make best use of existing knowledge within
the organisation and the industry. At the workshop participants discussed the multi-
industry European MACRO? initiative. This demonstrated how best practices exploit
such knowledge in asset management decision-making, and using combinations of
methodologies (such as RCM, TPM, TQM, RCA and APT?) to target improvement
opportunities. In particular this project showed how range-estimated expert opinion
can be gathered and used for quantitative, risk-based justifications of investment
timing and maintenance/inspection frequencies.

2.11 Those adopting such MACRO methods have consistently reported net savings of 25-
40% of maintenance costs with simultaneous 2-15% improvements in system
reliability and availability. Such companies include National Grid Transco, Yorkshire
Electricity, Shell, Thames Water, Pirelli and Network Rail (E&P and Signalling). The
Arbiter will be considering the savings made by other asset managers as he develops
his view of Good Industry Practice.

Theme 4: LUL has a key role to play

2.12 The Annual Asset Management Plan is particularly important in that it will set out
what is expected of LUL in terms of coordination. However, setting this down on
paper is perhaps the easy part. The work programme underpinning the PPP is
extensive and complex and will see unprecedented levels of investment in the
Underground. This implies a very significant and extensive workload for LUL ranging
from managing interfaces from a safety and assurance perspective, through
reviewing proposed changes to Category 1 standards, to providing relevant sign offs
(e.g. for Work Package Plans or for the delivery of assets into service). LUL's
resources will therefore be required to work closely with Infracos to ensure that the
PPP programme is delivered as planned. The PPP arrangements also imply a
change in role for LUL to which its staff will need to adapt. Because LUL'’s ability to

2 see www.twpl.co.uk (MACRO project managers)
® Reliability Centred Maintenance, Total Productive Maintenance, Total Quality Management, Root Cause
Analysis, Asset Performance Tools
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2.13

2.14

2.15

2.16

2.17

influence outcomes for the Infracos is so great the Arbiter will be interested in how
these interfaces are operating and what effect they are having on the Infracos.

The Arbiter also wishes to monitor progress of capital works and intends to use the
MPD dataset that the parties have now agreed to share. However this agreement
marks only the first step and there is much to do in populating the database both with
Infraco and LUL/PFI data. The Arbiter will be monitoring the progress of the system
towards full functionality and is anticipating that it will be available for use from
September 2004.

Theme 5: How will the Infracos compensate for/manage around organisation
structures which are based on a Capex/Opex split of activities and budgets.

A recurring theme throughout the case studies considered as part of the workshop
was that companies who have gained the greatest efficiencies in the area of asset
management have organised themselves around the assets as functional systems.
In particular they do not separate capex and opex works; rather they consider what is
required from an asset system over its whole life and then plan the resources to
deliver it. Clearly Infracos are not structured like this. The supply chain/secondment
arrangements could be said to operate to intensify the split between project works
and day to day operation and maintenance. Organisational structure is of course a
matter for the Infraco but the Arbiter will be interested to see how they compensate
for this and how the whole life cost principle which underpins the PPP is embedded
into their organisational structures, and those of the supply chain, such that the
optimisation described in Theme 1 can be managed.

Theme 6: Importance of culture change

A further recurring theme in the workshop materials was that companies which
deliver significant improvements through their approach to asset management embed
their approach in the culture of the organisation. The Arbiter notes that much of the
work that the Infracos are carrying out on their asset management systems in
particular is being carried out in this way i.e. those parts of the business that will use
the systems are playing key roles in system development. The Arbiter will be keen to
understand how this process works and how it is expanded to cover issues such as
whole life asset planning.

Fundamental to this area are issues of communication, organisational alignment,
personal ‘ownership’, performance accountabilities, education and motivation. Best
industry practices appear to favour significant effort in these areas to achieve and
maintain common purpose, clear roles and responsibilities, appropriate asset
management competencies, non-conflicting departmental objectives and team-based
working behaviours. The Arbiter recognises that clarity and investment in these
areas can make a very significant difference to the sustainable delivery of good asset
management.

Theme 7: Risk management

The workshop identified that improvements in the management of asset risk and
reliability performance were key objectives of the PPP, albeit not specified in degree
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or detail. Good asset management practice (and corporate governance) certainly
involves recognition of, quantification of and management of relevant risks. Such
practices also consider the degree of prevention or mitigation to be appropriate to the
level of such risk (ALARP principles). It might be expected, therefore, that a Notional
Infraco would have and use a risk register and management processes for detecting
new risks, evaluating them, determining and implementing suitable responses or
controls. Best practices furthermore could be expected to include regular auditing
cycles (by self-assessment and/or independent review) and the consideration of how
risks vary with time, asset deterioration and system interactions. Such levels of
advanced risk management appear to distinguish leading asset management
organisations and the Arbiter will be monitoring the parties approach to risk
management on an ongoing basis.

3 What could be achieved?

3.1 As setoutin the question at the outset, a key issue for the Arbiter is what can be
achieved within the first Review Period. A much improved knowledge and
understanding of the assets is clearly a deliverable as will be using this information to
better programme works and improve asset reliability. Given the importance of this
guestion in the PPP environment the Arbiter asked The Woodhouse Partnership to
comment on timing and on the level of saving that could be generated from the good
practice approach, although the level of savings that might be experienced in practice
will clearly need to be reviewed as, for example, knowledge of assets improves and
good practice in asset management develops.

3.2 The Woodhouse Partnership has generally found that the ®ptimum@eadtime for
generating sustainable behaviour changes is around 5 years (from initiation of
significant change management/training etc. to recognition of new habits and
performance evidence). Commonest observed practice is a 7-8 year timescale (due
to inefficiencies, poor communications or inconsistent management/messages). At
the other extreme, shortest significant impact achievable appears to be about 3
years.

3.3 Interms of the Infracos it should be possible to see significant inputs during the first
4-5 years (technical, HR- and process-oriented), with the indications of potential
impact and net benefits (pilot studies, individual problems solved etc) following
thereafter. By the time of the first Periodic Review it would be reasonable to expect
Infracos to anticipate that significant benefits be delivered in the course of the second
Review Period.

3.4 Clearly a further key issue is “What constitutes ‘significant benefits’ in the context of
adopting good practice in asset management?”. Case studies indicate that the
difference between ‘merely managing the assets’ and the ‘whole life optimal
investment, care and performance’ aspirations of the PPP are marked. Leading
organisations in other industry sectors have demonstrated spectacular benefits by
achieving such goals. For example, the North Sea oil and gas industry has reduced
unit production costs by 80-90% over the last 15 years, despite significantly tighter
regulatory, environmental and safety obligations. As mentioned in paragraph 2.11,
MACRO methods consistently yield 25-40% savings in asset care (maintenance and
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3.5

4
4.1

renewal) costs, and significant improvements in asset performance. So it seems
reasonable that, particularly given the historical, un-optimised starting point, the
London Underground system should offer similar orders of improvement opportunity.

Some of these improvements, of course, have long lead-times (due both to the
practicalities of investment volume and timing, and to the measurability of
performance/risk/life cycle impact). Nevertheless it is clear that substantial
improvements, perhaps 30 to 50% of savings obtainable from MACRO methods,
would be identifiable within the timeframe of re-pricing for the first Periodic Review.
Such a horizon allows time for resolution of the asset information issues, completion
of mandated investments, achievement of organisational alignment and stabilising of
new business processes, and sufficient lead time for them to have their desired
effects on both the physical assets and the human assets involved in delivering the
PPP results.

Next Steps

Set out in the text above are a number of issues that the Arbiter intends to pursue.

1

Theme | The Arbiter is monitoring the development of the strategies and | Routine

plans through his routine monitoring processes and will be | monitoring
interested to see how they approach the requirements of
Schedule 3, in particular whether they seek to address the more
aspirational aspects of the agreements which would demonstrate
a real commitment to achieving Good Industry Practice.

Theme | The Arbiter will be interested to see how the systems are being See further

developed to support both the short and long term objectives of below
the Infraco because he considers that the Notional Infraco would
ensure that the systems were fully integrated into its decision
making processes.

The Arbiter would also expect the systems to be capable of
supporting the Periodic Review process

Theme | The Arbiter would expect to see Infracos developing practical and | See further

pragmatic processes whereby critical data shortages or | below
weaknesses are addressed early such that the quality of decision
making improves as rapidly as possible. To this end he would
also expect to see Infracos making good use of existing data and
internal knowledge and experience

Theme | Because LUL’s ability to influence outcomes for the Infracos is so | Routine

great the Arbiter will be interested in how these interfaces are | monitoring
operating and what effect they are having on the Infracos.

Theme | The Arbiter will be interested to see how the Infracos compensate | See further

for the capex/opex split in their organisational structures and how | below
the whole life cost principle which underpins the PPP is
embedded into their organisational structures, and those of the
supply chain, such that the optimisation described in Theme 1
can be managed.

6

Theme | Culture change - The Arbiter will be keen to understand how this | See further

process works and how it is expanded to cover issues such as | below
whole life asset planning.

7

Theme | The Arbiter will be interested in the Infracos approach to risk | Routine

management monitoring

Theme | What is the level of saving anticipated through the introduction of | See further
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| 8

| a new approach to asset management and new systems | below |

4.2 As noted above there are a number of items that the Arbiter will monitor through the
routine provision of data which is already underway. However the Arbiter is
particularly interested in the asset management systems that the Infracos are
introducing and wishes to understand further how they will be used to address a
number of the items listed in the table above. The Infracos have presented progress
on their systems to members of the Arbiter’s team already and further sessions are
planned for the summer. At these sessions the Arbiter would expect to raise
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guestions such as:

what inherited information is being put into the new systems?

how is poor quality information being handled (either to validate or replace)?

what are Infracos doing to improve their understanding of the
condition/use/serviceability/cost relationship for different assets? How are the
outcomes of maintenance and renewal activities fed back into the information

base?

how are trade-offs between capex and opex handled in forward planning and

budgeting?

how are expenditure decisions taken where asset information is missing or of

doubtful quality?

what processes are in place to review the effectiveness and efficiency of the
selected supply chain arrangements?

what post-completion review is undertaken for maintenance work and renewals

projects?

is the structure of the contract (or for that matter LUL budget constraints) leading
to a conflict between sensible long-term decisions and Infraco commercial

incentives?

Links and Further Reading

A summary of some of the Workshop Materials are available from:

www.ppparbiter.org.uk/asset management

Other useful reference sites:
Woodhouse Partnership
Institute of Asset Management
Further reading:

International Infrastructure
Management Manual (IIMM)

PAS 55 Standard for the optimal
management of physical assets

www.twpl.co.uk

www.iam-uk.org

www.iam-uk.org

www.bsi-global.org
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