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Session outline 

• Building a “Process Layout” Schematic 

• Creating The “Asset Hierarchy” 

• Defining The “Data Standard” 

• Initial Condition Analysis, Determining 

Remaining Physical Life 

• The Four Primary Failure Modes 

• Determining Replacement Value 

• Practical Challenges  



You can’t manage what you don’t know you own 
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What do I own? 

What is the Current State 
of my Assets 



Five Core Components of Asset 
Management 



What do I own? 

 

What condition is 

it in? 

Where is 

it? 

What is its remaining 

economic value? 

What is its remaining 

useful  life? 

Core Component 1: Current State of 
the Assets 



Core Component 2: What is the 
required Level of Service? 

• What is the demand for my services by my 

stakeholders 

• What do regulators require 
• What are the physical capabilities of the assets? 

Good Items 

Items that are 

Measurable 

Track Progress: 

Measure how 

well you’re doing 



What are the consequences 

of failure? 

How do my assets fail? 
What does it 

cost to 

repair? 

What is the 

likelihood of 

failure? 

Core Component 3: Which Assets Are 
Critical to Sustained Performance? 



Consequence of Failure 

Which 

category 

of assets 

do I care 

the most 

about, the 

least? 

Critical Assets 



Initial 

Capital Cost 

Repair 

Cost 

Maintenance 

Cost 

Operation 

Cost 

Rehabilitation 

Cost 

Disposal 

Cost 

Replacement 

Capital Cost 

Other Kshs: Legal, 

environmental, 

social, impact on 

other operations 

Balancing O&M with Capital Costs 

Core Component 4: what is my Best  
O&M and CIP investment strategies 



What funding do we 

need to properly 

operate the Utility? 

O&M 

CIP 

Personnel 

Equipment 

IT 

Fleet 

Where will the funding come from? 

Customer Fees 

Customer Rates 

Bonds Loans 

Grants 

Special Funds 

Impact Fees 

Core Component 5: What is my Best Long-
term Funding Strategy 



Current 

State of 

the 

Assets 

Level of 

Service 

Minimum 

Life Cycle 

Cost 

Critical 

Assets 

Long 

Term 

Funding 

Strategy 

Components are Interrelated; Process 
Can Start Anywhere 



AM is cyclical but 
each time through 
the cycle there is 

improvement 

Five Core Components of Asset 
Management 



 

Creating the Asset Hierarchy  

 

 
 
 

 An asset hierarchy is a systematic and comprehensive listing of all 

assets in a logical, nested order that facilitates quick location of 

asset records and the rolling up of data from lower levels to higher 

or the drilling down from higher levels to lower. 

 

 The hierarchy, when combined with unique identification numbers 

and relevant attribute data for each asset comprises an asset 

registry, which is one of the most fundamental building blocks of 

an asset management program and system 

 

 A registry organized in hierarchical order is the vehicle by which 

the information system most effectively enables the assessment of 

the assets as individual components, composite assets, or groups 

of assets.  



 

Creating the Asset Hierarchy Cont…  

 

 
 
 

 A good registry is built around two main concepts: 

• the asset hierarchy and 

• the data standard. 

 The structural organization of the entity’s set of asset records is 

the focus of the asset hierarchy concept.  

 The classic rule when organizing data recognizes that data can 

always be aggregated or “rolled-up” to higher levels from lower, 

but can never be disaggregated lower than the lowest level 

collected.  

 A rolled-up data structure is organized much like a family tree. At 

the lowest level is a child, followed by parent, grandparent, great-

grandparent, etc. with each level encompassing more and more 

asset records, until reaching the top or most overarching entity or 

system, such as an entire department or organization. 



 

Creating the Asset Hierarchy Cont…  

 

 
 
 



 

Creating the Asset Hierarchy Cont…  

 

 
 
 

 While it is not absolutely necessary to organize asset records in a 

hierarchical structure (they could simply be listed in date of creation 

order for example), doing so greatly simplifies the search for the 

proper record when entering data and greatly facilitates the roll 

up/drill down concept. 

 

 Like any system development challenge, careful thought must be 

given to how the registry will be used, and who will be using it. Care 

should be given to anticipate how the hierarchy/registry supports all 

aspects of the life cycle (planning, acquisition /construction, 

maintenance, operations, renewal, decommissioning). 

 

 The Data Standard is a document which consists of written rules and 

procedures that govern which attributes of each asset are to be 

recorded in the registry and how they are to be recorded.  



 

Creating the Asset Hierarchy Cont…  

 

 
 
 

 

Step 1: Organize hierarchy layout 

 

 

Step 2; Develop “data standard “to support 

hierarchy 

 

 

Step 3: Load Data, Test, Activate 
 





 

Creating the Asset Hierarchy Cont…  

 

 
 
 

 

Illustration 
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The Primary Failure Modes 

 
 
 

 The performance of an asset relates to its current 

ability to meet current and future demands.  

 Assets can fail in four major ways, known as primary 

failure modes, which can be used to determine the 

most appropriate investment strategies relevant to the 

asset.  

 The four Primary Failure Modes are; 

 Physical Mortality,  

 Level of Service, 

 Capacity, and  

 Financial Efficiency. 
 





 

The Primary Failure Modes cont… 

 
 
 

 While all assets are subject to each failure mode 

throughout their lives, not all failure modes are imminent 

for every asset and therefore each asset needs to be 

identified in accordance with the failure mode that is 

applicable.  

 It is therefore important to identify the most imminent of 

the four Primary Failure Modes confronting a given asset 

to assess the relevance of likelihood of failure estimation 

for that asset.  

 For example, substantial investment in condition 

assessment data is generally only cost effective where 

physical mortality is the most pressing or imminent failure 

mode 



 

The Primary Failure Modes cont… 

 
 
 

 The concept of “Primary Failure Mode” links directly to the 

concept of “remaining effective life”.  

 Remaining effective life is that life that remains in an asset 

before the most imminent failure mode leads to failure.  

 Effective remaining life is not determined solely by the time 

to physical collapse, but by which of the four primary modes 

is most imminent for that asset in its operating environment.  

 The timing of the imminent failure mode directly impacts 

determination of the remaining effective life; remaining 

effective life, in turn, affects the determination of the 

Likelihood of Failure, a key step in developing a Business 

Risk Exposure score. 



 

The Replacement Analysis 

 
 
 

Should the existing equipment be retained or 

replaced? 

The Replacement Problem 

Obsolescence occurs when an asset’s technology 

is surpassed by newer and/or different technologies 

(PC) 

Depletion is the gradual loss of market value of an 

asset as it is being consumed or exhausted (Oil 

well, Timber) 

Deterioration is the general loss in value of an 

asset due to aging process (Production machinery) 
 

 



 

The Replacement Analysis cont.. 

 
 
 

 Planned replacements can be scheduled to minimize 
the time and cost of disruptions. 

 Variations of replacement problems, such as 
abandonment, retirement, improvements of existing  
or keeping existing as spare, can be considered as 
potential new. 

 Since replacement problems usually are considered 
with “fixed output”, only costs of existing and new are 
analyzed. 

 Due to the lives of the existing and new usually 
different, most calculations focus on annual marginal 
costs 

 

 

 



 

The Replacement Analysis cont.. 

 
 
 

 Maintain the existing asset as long as the marginal 
cost of ownership for one more year is less than the 
new asset’s minimum marginal cost. 
 

 When the existing asset marginal cost becomes 
greater than the new asset’s minimum cost, then 
replace the existing with the new. 

 

 

 

 

 

 

 

 



AM is the Future…. 
 

If it hasn’t come to you yet, it 
will! 

ASSET MANAGEMENT 


