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OVERVIEW
As an asset manager, what are your goals? To keep track of thousands, even millions of
active and replacement parts? To ensure uninterrupted delivery of service? To contain
costs? Most likely, you’re focusing on all these goals - and more. The real challenge rarely
lies in managing any one of these goals; it lies in managing all these goals simultaneously.
Too often, adjusting an approach to one goal changes an outcome associated with a
different goal.
A wide range of tools—from spreadsheets to enterprise-grade management systems—
have evolved to help asset managers deal with the complexities of this challenge. Yet
most of these tools focus on streamlining the complexities associated with given process
goals. They can help asset managers keep track of large inventories of assets; they can
lubricate the processes associated with purchasing replacement parts and scheduling
human resources. But when it comes to questions of whether you could manage assets
differently to achieve a specific desired outcome, traditional asset management tools
have little to offer. They were never intended to provide answers to questions about how
to optimize asset management. They were never designed to help you model what would
happen if you changed the way you approach different tasks and challenges.
This eBook examines the challenges of large-scale asset management in a complex world.
It takes a whole-system view of the management challenge and examines how Augmented
Intelligence services can be used to find solutions to challenges that traditional asset
management solutions have been unable to address.
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THE CHALLENGES OF ASSET MANAGEMENT
IN A COMPLEX WORLD
The sheer numbers involved in asset management may be impressive—hundreds of
thousands of high-voltage pylons, water pumps, gas valves, railroad-relay switches, and
more. But those numbers represent only part of the challenge. Every one of those pylons,
pumps, and valves may be comprised of hundreds, if not hundreds of thousands, of
component parts that fall under the purview of asset management. The parts age; they
break; they require maintenance and inspection at regular intervals.
Those latter issues raise questions of stock management and human resources. How
many spares do you maintain to support the upkeep of your assets? Where do you
maintain them? How do you move parts from your stockyard to the location where they
are needed, and who moves them? The whole question of human resources and asset
management is far more nuanced than many people realize. Whether you have the
right number of people to manage your assets is the simplest of questions. The more
challenging questions delve into whether the people you have possess the right skills
to perform the tasks that need to be done, whether the people with the right skills are
available to perform the tasks when the tasks need to be performed, and whether those
skilled people are near the assets that need to have the work done.
Nor do the questions stop there. How do you schedule the work to be done? What repair
or replacement work may need to be constrained to non-peak hours? Which assets can
you reroute or take offline—simultaneously or serially—to avoid compromising continuity
of service (COS) or quality of service (QOS) KPIs? Indeed, beyond the number of assets
and the number of people required to help manage and maintain them, let us not forget
the numbers attached to initialisms such as ROI, KPI, QOS, and the like. Whether those
numbers are large or small, jobs, reputations, even budgets depend on your ability to
manage them.
Which brings us to the omnipresent question of funding. By definition, a budget presents
a constraint. If you had unlimited funding with which to address the challenges associated
with asset management, you would not have a budget; you could simply spend as needs
arose. But that is not the world in which you work. You must make the best decisions
you can about how to allocate a budget to accomplish the goals of asset management.
Even if your budget numbers seem large to an outsider (a taxpayer, for example), rarely
do they seem that large when set beside the number of assets, locations, and human
resources to be managed.
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The numbers associated with any of these elements may seem daunting, but the real
challenge of large-scale asset management lies in the interaction of all these numbers.
Each set of numbers—assets, human resources, budgets—represents a system, and each
system influences and is influenced by the other systems. Whether you can meet your
asset management KPIs depends on the number of assets that need to be maintained,
repaired, or replaced; the availability of OPEX and CAPEX funds to cover the costs of
those activities; the availability and location of the people with the right skills; and so
on. Each of these systems possesses its own internal dynamics that complicate matters
even further: Assets break. People call in sick. Budgets change, as do KPIs and customer
expectations.
Indeed, within the system-of-systems that comprises large-scale asset management, only
one thing remains constant: the demand that asset managers rise to the occasion and
manage these assets according to ever heightening expectations.

TRADITIONAL APPROACHES TO
ASSET MANAGEMENT
To the credit of asset managers everywhere, individuals do try to rise to the occasion.
They catalog their assets using everything from Microsoft Excel to enterprise tools from
vendors such as Infor, SAP, IBM, and others. They strive to find ways to manage the
complexity and to ensure performance against all the KPIs to which the organization
holds them accountable.

The Spreadsheet School of Asset Management
At the Excel end of the spectrum, asset managers can populate rows and columns of
worksheets with whatever information they care to capture about their assets—unique
identifiers, dates of installation, location, age, and much more.
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It’s an approach that lends itself both to customization and independence, which may be
important if you’re not already committed to a broader ERP solution from a vendor like
SAP.
But for an organization with many assets to be managed, the limitations of management
by spreadsheet quickly become evident. With thousands of assets under management,
the sheer size of the worksheet becomes difficult to manage. You might build formulas
to show relationships between certain assets; you might use conditional formatting to
highlight when an asset is due for maintenance or nearing its expected end of life. But,
again, that’s an unwieldy process if you have a significant number of assets to track.
It’s also an extraordinarily fragile process: If there’s an undiscovered error in a formula, if a
reference to another cell is incorrect or obsolete, or if you update one cell incorrectly, the
integrity of the entire asset management system is at risk. Who’s there to roll you back to
the point at which all the information and underlying relationships are correct?

The Platform School of Asset Management
The limits of the spreadsheet approach to asset management have prompted many asset
managers to embrace tools that have been specifically designed for asset management—
tools such as IBM Maximo or Ramco Enterprise Asset Management (EAM). These purposebuilt systems are far more expansive in their scope, intended to support the large numbers
associated with large pools of assets. They interact with robust databases and are
designed with safety and roll-back features that can ensure that you don’t inadvertently
corrupt the entire system if you make a mistake updating information about an asset.
Formal EAM tools also provide much higher levels of integration between functional
areas than one could reasonably expect to create using a tool such as Excel. These asset
management tools may be linked to financial tools that track depreciation and insurance
policies; they may tie into purchasing and billing systems that can help you streamline
asset procurement; they may even funnel into logistics and warehousing systems that
can help you manage the acquisition, acceptance, and storage of assets.
The list of integrations varies from vendor to vendor. Some EAM systems provide
components to facilitate the management of human resources and talent; others facilitate
connections with an enterprise resource planning (ERP) solution. The larger systems make
it easy for an asset management office to enable role-based access to many different
users, ensuring that everyone involved in asset management is working with the same
data and seeing the same updates and changes as they are entered.
To the extent that EAM systems facilitate the execution of day-to-day asset management
transactions, they do provide real value. In the face of large numbers of assets, complicated
financial arrangements, a large pool of human resources, and more, it is clearly beneficial
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beneficial to be able to identify an asset in need of attention, order up the required
parts from a warehouse (or directly from a vendor), seamlessly take care of any finances
associated with procurement, and assign a team and a truck to collect the parts, travel to
the asset, and effect the repair. The ability to accomplish this through a single integrated
asset management system can translate directly into increased operational efficiencies.
While such efficiencies may be beneficial, they can obscure an underlying question that
is of even greater importance: Are you managing your assets optimally?

OPTIMIZING ASSET MANAGEMENT:
TRADITIONAL SYSTEMS FALL SHORT
Large-scale EAM solutions can organize a great deal of data. They can provide
mechanisms that streamline and expedite key actions. But these features, while useful,
remain transactional. They can produce results, but they provide insufficient insight.
These solutions cannot answer questions about whether you are managing your assets
optimally. They cannot help you understand how you might manage your assets differently
to achieve a different outcome.
And are these not, ultimately, the essential questions and goals of asset management?

Artificial Intelligence and Big Data are Not Enough
Some EAM solution vendors have recognized that their products could do more to help
asset managers succeed. They have begun to incorporate artificial intelligence (AI) and
big data analytics into their solutions.
To be sure, AI and big data analytics are powerful tools that will be able to add value. Big
data tools will help managers spot trends in large pools of data, trends that may not have
been visible before. With those insights, an asset manager may discover, for example,
that materials purchased from one vendor are wearing faster than materials from another
vendor, or that there’s been infrequent but regularly recurring pilferage at one or two
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stock depots. Machine learning (ML) and other AI systems can help an asset management
organization by recognizing correlations in certain situations and automatically executing
a response that has been predetermined to be appropriate. This can expedite certain
kinds of activities and create a more efficient processing environment.
The problem with these kinds of AI and big data systems lies in the fact that neither tool
was really designed to deliver the kind of insights that asset managers need when seeking
to manage assets optimally. AI and big data solutions can identify correlations, but they
can’t attribute causality to any of the correlations they discover. They can optimize the
execution of a wide range of transactions. But without the ability to identify the causal
connections between the interacting elements, these tools will not help an asset manager
understand how to manage all the organization’s assets in an optimal manner.

AUGMENTED INTELLIGENCE AND A WHOLESYSTEM APPROACH TO ASSET MANAGEMENT
At Cosmo Tech, we approach the challenge of asset management from a different angle.
We’re interested in investigating questions about the optimization of complex systems,
not simply in questions of how to execute this or that transaction more efficiently.
Indeed, anyone working within a complex system knows that executing the wrong set of
transactions faster or more efficiently can create pressures that result in bottlenecks or
breakages in other parts of the system. The entire system can become less efficient, even
though the one set of transactions has become more efficient.

A Whole-System View
We view asset management as a system of interlocking systems. Each system can be
modeled, and each model captures the data associated with the system, the characteristics
and dynamics of the data elements, even the causal connections that exist between
different elements within a model.
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A system modeling assets would include all the assets you need to manage—all the
pylons, all the valves, all the switches, and so on. Associated with each individual asset in
the system would be the salient characteristics that you need to keep track of—the age,
the cost, the condition, the date of last service, status updates, and on and on.
A system modeling human resources would include all the people you depend
on to manage your assets, as well as characteristics such as skill sets, location, team
associations, and more.
A system modeling asset maintenance might include all the tasks required
to maintain the elements in the assets system. Associated with each task might be
characteristics such as requisite materials, the location of instructional materials, size
of the team required to undertake the task, specific skills or resources required, and so
forth.
One can see how each of these systems would interact with other systems. When 50% of
the components in one asset family are obsolete and 20% of the components of another
show a defect due to degradation, they need to be replaced. The asset system interacts
with the asset maintenance system to ascertain what is needed for the task. The asset
maintenance system interacts in turn with the human resources system to determine
which individuals can be assigned to perform the work.
Each of the three systems described above is a simplification, of course. Every asset
listed within the asset system could itself be modeled as a system of its own—so there
would be a system model for each type of pylon, each type of valve, and each type of
switch, and those models could include a full breakdown of component parts, vendor
specifications, replacement part numbers, and more. Indeed, every functional and logical
area within the overarching discipline of asset management can be viewed as a system—
human resources, financial management, regulatory management, environmental
management, transportation, warehousing, etc. Each has unique characteristics. Each
has unique relationships and interdependencies with other systems.

Modeling the Interactions of Complex Systems
The significance of the relationships within these systems cannot be overstated. Within
Cosmo Tech Asset and the underlying Cosmo Tech Platform, these relationships can be
defined in terms of dependency and causality. If this element changes in one system,
then that element will be affected in another system, which may in turn affect another
element in another system. If this person is assigned to perform task X at location Y
today, that same person will not be available to perform task A at location B tomorrow. If
the asset at location B remains offline another day, then QOS within the network will fall
to an unacceptable level.
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These relationships ultimately form the bonds that challenge and constrain the discipline
of asset management. If you want to understand how you can optimize your asset
management processes or how you can improve your ability to deliver against specific
metrics—such as your KPIs or QOS metrics—then you need a way to build and manipulate
models that can realistically simulate the dynamics of complex relationships.

Cosmo Tech Asset: Delivering Augmented Intelligence
Cosmo Tech is the leading developer of complex systems modeling and simulation
software. We create Augmented Intelligence solutions that combine human subject
matter expertise with cutting edge AI tools to help organizations gain deep, actionable
insights in areas such as asset management, project planning, supply chain management,
and more.
Built on the Cosmo Tech Platform, Cosmo Tech Asset enables an asset manager to model
their unique environment and simulate the interactions of all the interrelated systems that
comprise that environment. Within such simulations, an asset manager can manipulate
different model parameters to see what effect those manipulations would have on other
systems in the real world.
What happens to QOS if we allocate budget in a different way? What happens to network
reliability if we change the frequency of a particular maintenance schedule? Or, how
can we reduce costs without reducing both network reliability and QOS? What effect
does a budget reallocation have on work-force utilization and truck rolls to remote asset
locations?
Running a simulation using Cosmo Tech Asset might show that changing the frequency
of scheduled maintenance for one class of assets could reduce expenses and overtime
costs while simultaneously putting 20% of the assets you are scheduled to service in the
next 12 months at heightened risk of failure. Such failures could cause service outages
that would drop QOS levels below a minimum acceptable level. Or, the same simulation
might show no change in QOS levels but indicate a dramatic increase in expenses and an
overabundance of spares in a parts depot.
The insights you can gain from Cosmo Tech Asset are insights you cannot gain from
traditional EAM systems. You can view your networks holistically and understand the
deeper interactions that bind the components of your entire asset management system—
financial, human, regulatory, environmental, and more. You can more effectively manage
all the interconnected components and evolve an approach to asset management that
enables you to support your organization in an optimal manner.
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OPTIMIZED ASSET MANAGEMENT:
AUGMENTED INTELLIGENCE IN THE REAL
WORLD
How do a whole-systems approach, a world of nested models and relationships, and
Cosmo Tech’s Augmented Intelligence add value in the real world of asset management?
Let us consider some specific use cases:

A European Electricity TSO

A major provider of high-voltage electricity transmission services (the TSO) operates
a transmission network that includes more than 100,000 km of power lines, 1,200
transformers, 2,700 substations, and 3,500 delivery points. It employs more than 8,500
people.
Asset managers at the TSO were tasked to reduce operating expenses (OPEX)—without
reducing network performance or stability. Any number of decisions might have led to
lower OPEX, but the managers responsible for developing a recommendation had no
way to reliably determine what effect a given decision would have on those network and
reliability KPIs.
One approach they wanted to explore involved changing the frequency with which
maintenance teams repainted the steel pylons that held transmission cables high above
the ground. While it would have been easy enough to spread the cost of paint across two
years using an Excel spreadsheet, TSO’s asset managers understood that the implications
for OPEX ran much deeper than the cost of paint. Changing the frequency of painting
would also change the schedules of the maintenance teams. It would also accelerate the

9

rate of wear on the pylons themselves because fading paint would not provide the same
level of protection that fresh paint provides. That might trigger a need to replace some
pylons sooner than anticipated, which would involve additional costs, the sudden need
to schedule a team to replace the pylon, the requisitioning of key skills and supplies, and
more.
The TSO’s asset managers worked with Cosmo Tech to create an appropriate set of
interrelated asset management models within Cosmo Tech Asset. They modelled all the
information about the pylons, about the repainting projects (including information about
the skillsets and human resources involved), as well as the information about existing
pylon renewal/replacement policies (with all their costs and dependencies). Once these
models were populated, asset managers were able to run simulations that explored what
would happen to the KPIs if the repainting policies were changed in different ways.
Ultimately, the TSO’s asset managers were able to use Cosmo Tech Asset to find the
optimal combination of refinements that would bring their OPEX down to target levels
without compromising the key business and reliability KPIs that had been set. They
could see where certain pylons would likely need to be replaced at a date earlier than
anticipated, but they could also see how stock levels, skills, and team schedules could
be adjusted to replace those pylons in an optimized manner. In the end, Cosmo Tech
Asset was able to help the TSO’s asset managers find a way forward that will ensure
uncompromised and uninterrupted service within the budgetary constraints that have
been imposed upon them.

A Worldwide Infrastructure Services Company

An infrastructure services company with a global presence plays a unique supporting
role in the delivery of water to a large French municipality. A separate organization
actually owns the water service delivery infrastructure for the city, but it has engaged
this infrastructure services company (the servicer) to maintain that infrastructure. When
the owner informed the servicer that it was planning several large capital investments
that would dramatically alter the existing service delivery infrastructure, the servicer
needed to figure out how to optimize its asset management plans to ensure COS when
the infrastructure was in flux. Naturally, it was expected that the servicer would continue
to ensure the performance of the infrastructure against established KPIs.
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The servicer engaged Cosmo Tech to help find answers to its key asset management
questions. Using Cosmo Tech Asset, the servicer and Cosmo Tech modeled the existing
maintenance plans as well as the CAPEX plans and schedules. Asset managers ran
simulations to see what effect different kinds of project delays might have on planned
maintenance and KPIs.
By being able to run simulations using these interrelated models, the servicer was able to
see where challenges would likely arise—and then run new simulations to see what
effect a change in a key parameter might bring about. It gained credible insight into the
challenges that were likely to unfold if this or that delay occurred. And because Cosmo
Tech Asset enables an asset management team to save simulations, the servicer could
always perform new what-if simulations to explore alternatives. If one adjustment did not
enable a desired KPI, the servicer’s asset managers could return to Cosmo Tech Asset,
adjust different parameters, and run an entirely new simulation—and ultimately learn
how best to ensure continuity of service in the face of delays that might otherwise prove
seriously detrimental.

A Swiss Electricity DSO

An electricity distribution system operator (DSO) in Switzerland relies on Cosmo Tech
Asset to help answer still other questions. In this case, the DSO needed to be able to
match its operating costs with the revenues that it negotiated with the regulator. Like any
operator, the DSO has infrastructure it needed to maintain, plans for maintenance and
renewal, and a human resources division that performed the requisite tasks. For this DSO,
however, the human resource pool constituted one of the principal constraints. It needed
to determine the optimal balance of maintenance and renewal plans while working within
HR constraints, budgetary constraints, and specified KPIs.
Working with Cosmo Tech and Cosmo Tech Asset, the DSO modeled its asset pool,
modeled its maintenance and renewal programs, and modeled its human resources
pool, KPIs, and budgets. Then the DSO’s asset managers began running simulations. By
running and rerunning simulations, refining model parameters with each new simulation,
they were able to determine how best to stabilize the value of the asset base, match it to
the revenues negotiated with the regulator, and make the most of its human resources
pool while continuing to deliver against the established KPIs.
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SUMMARY
In the real world, the challenge of asset management lies in understanding the
relationships between all the asset systems associated with the goals of the enterprise.
It’s the number, location, and state of the pylons carrying electricity across a geographic
area; the number, location, skills, and schedules associated with the people tasked with
maintaining those pylons; the flow of funds covering the costs of scheduled maintenance
and the acquisition of replacement parts; it’s the quality of service that depends on the
state of those pylons—and on and on.
It makes little difference whether it’s pylons, water valves, railroad-signaling hardware,
or something else. From an asset management perspective, the tasks involve multiple
systems that interact in dynamic and multidimensional ways. Key to an organization’s
ability to manage its assets optimally, then, is an ability to understand and manage the
complex relationships between these different systems. With insight into how these
systems interact and with the ability to explore how changes to parameters in different
systems will affect other related systems, asset managers can find ways to manage the
assets in their charge more effectively. They can make well-informed decisions about
how best to achieve the goals set before them by the enterprise.
Cosmo Tech Asset and the underlying Cosmo Tech Platform have been built to deliver
these insights and to facilitate better decision-making. Using Augmented Intelligence,
Cosmo Tech enables an asset manager to model their unique environment and to simulate
the interactions of all the interrelated systems that comprise that environment. By tuning
and refining different model parameters, an asset manager can quickly see what effect
those refinements would have on all parts of the asset management ecosystem—and,
thus, on the overall goals of the enterprise.

Contact Cosmo Tech today to learn more about the Cosmo Tech
Platform, Cosmo Tech Asset, and other management solutions based
on Augmented Intelligence.
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