Slide 6-1 Module 6: Asset Rehabilitation and Replacement Programs
Lecture: Introduction

Slide 6-2 At the conclusion of this module . ..
Lecture: General Overview

Slide 6-3 Effective Rehabilitation Replacement (R-R) Programs...
Lecture:
List the characteristics of an effective Rehabilitation -Replacement Program.

This program provides an analysis of all previous AM activities to assist in the decisions of what
assets will require renewal, when should it be conducted and how much it could cost.

Some management activities that can be triggered by this program are data collection and
analysis, required performance indicators, communication between organizational units and
reporting requirements.
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At the conclusion of this
module, the participant
will be able to:

List the characteristics of a good
Rehabilitation-Replacement program

» Define “rehabilitation,” “renewal” and
“replacement”

 Discuss the elements of risk evaluation
* Discuss risk reduction strategies
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Effective Rehab- Replacement
(R-R) Programs...

» Evaluate the asset’s performance
* Predict long-term capital needs

* Assist in financial planning over a 10
to 20 year period

* Dictate required management
activities




Slide 6-4 Asset Rehab/Replacement Program

Guided discussion: Develop R-R program.

An effective rehabilitation and replacement program dictates management activities that must
be conducted. These include the necessary data collection and analysis to determine if the
performance objectives are being achieved; such as reporting requirements, both internal and
external to the utility; the conduct of the asset management team; communication among the
functional organizational units. There are a number of basic elements necessary for a
rehabilitation and replacement program:

e Assetinventory

Asset condition assessment Renewal and replacement

Analysis program

Evaluation of management alternatives

Risk evaluation

Slide 6-5 R-R Program Elements

Guided discussion: Listing of R-R Program Elements.

This slide shows the flow of activities within a Renewal and Replacement program.

Trace the sequence of events using the slide chart. Give only a brief overview of each element
- they will be covered in detail in forthcoming slides.

Slide 6-6 Conduct Asset Inventory

Guided discussion: Introduction of Asset inventory requirements.

The RR program is a culmination of the asset management program and the basis of good
asset management is a good asset inventory.



Asset Rehabilitation and
Replacement Program

« Evaluate the risks of failure

» Using inventory and condition
assessment, determine financing
requirements

+ Establish lines of communication
through Operations, Engineering
and Finance
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R-R Program Elements
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Asset Inventory

* Assemble asset information that
includes:
— Name & Location
— Functional purpose
— Size and/or capacity
— Construction materials
— Construction / Installation date
— Manufacturer

* Develop a process to update
inventory periodically 6-6




Slide 6-7 Conduct Asset Condition Assessments

Guided discussion: Discuss conducting asset condition assessments.

This activity should be a part of regular maintenance programs resulting in asset information
being recorded Asset failure recording can be used in developing predictive models of future
failures.

Predictive activities could be based on attributes related to failure, such as age, materials,
service demands, and environmental conditions. Industry and utility related experience can be
used to assist in these predictions, as well as engineering forecasts and statistical analysis.
Investigate reasons for failure to determine if any operational changes can reduce incidences of
failure.

Initial condition assessment of assets may be determined by visual inspection, reviewing
maintenance histories, and consulting with O&M staff. You may wish to consult the AMSA
manual for examples under Data Collection Forms, Figures 4.14 & 4.15.

Collect the following information during the condition assessment:

o Description of asset’s current deficiencies.

¢ Identification of repairs needed to correct deficiencies identified.

o Estimate of cost to complete needed repairs. Estimate of current O&M costs. Assessment of
asset’s performance and utilization.

o Estimate of asset’s remaining useful life.

Slide 6-8 Condition Grading
Guided discussion: Condition Grading.

Estimates

The original service life and remaining useful life for each asset must be estimated, and will
depend on the condition at the time of assessment, environmental conditions, and severity of
service. At this time there are no industry-accepted models to assist in these estimates,
therefore they may be determined based on past experience and engineering judgment.

Consistency

Consistency in the condition grading process is important in the implementation of the modified
approach to meeting GASB34. Although there is no recognized industry grading system in the
U.S. water and wastewater industry, there are examples of possible approaches that may be
utilized in Figures 4.9 - 4.11 on page 72 of the AMSA manual.

Slide 6-9 Definitions

Lecture: Define Rehabilitation, Renewal and Replacement.

There is typically little difference between rehabilitation and renewal

Periodic rehabilitation is normally more cost-effective than allowing an asset to “run-to-failure”
but that is also a consideration when developing a renewal schedule.



Conduct Asset Condition

Assessments

+ The basis for making asset
rehabilitation, renewal, and
replacement decisions

* Provides accurate information about
current as well as future performance

+ |dentify assets not performing as
required and record failures

» Determine reasons for condition and
performance problems
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Condition Grading

 Estimate the original service life
and remaining useful life

» Consistency is important in
condition grading
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Definitions

» Rehabilitation — restore an asset to
original condition

* Renewal — perform rehabilitation using
higher quality or longer lasting
materials

» Replacement-remove and install a
new or upgraded asset




Slide 6-10 Define Corrective and Planned R-R Activities

Guided discussion: Define Corrective and Planned R-R activities.

Have class give input on some of the alternatives to renewal, replacement or rehabilitation.
Some alternatives could be increased maintenance scheduling, operational changes that
reduce or relax the service of the asset. Have class give input of others that are possible.

Renewal schedules take into consideration varying rates of asset deterioration, the cost-
effective point to rehabilitate an asset, when failures are likely to occur, failure consequences
and future expansion of the utility.

Slide 6-11 Example Renewal Schedule - Main Sewage Pump

Lecture: Expose class to a basic renewal schedule.

This table is taken from the AMSA manual* and shows the renewal schedule coupled with a
maintenance schedule for the life of the pumping unit.

Slide 6-12 R-R Considerations

Guided discussion: Listing of R-R considerations.

These considerations allow the R-R team to consider where the asset is in its lifecycle and
make a judgment when to rehabilitate, renew, replace or allow it to run-to-failure.

In the early stages of R-R determination, age may be one of the major determinates for action.

When planning for rehabilitation or renewal it is important to consider the future demands on the
asset to ensure that it will not become obsolete before its service life is over.



Define Corrective and
Planned R-R Activities

* Investigate alternatives for renewal,
rehabilitation or replacement
* Incorporate renewal schedules

—Refine this based on information
obtained from periodic condition
assessment

Example Renewal Schedule
Main Sewage Pump

Activity Interval Cost
Replace bearings and seals 3yrs $2,500
Replace couplings 5yrs $1,000
Replace shaft bearings 5yrs $1,000
Recondition check valve 5yrs $500
Replace impeller & wear rings 7yrs $5,000
Upgrade controls 7 yrs $1,000
Re-insulate motor 10 yrs $3,000
Replace Pump Unit 20 yrs $20,000
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R-R Considerations

* Varying rates of deterioration

* Cost-effective rehab point

* Failure modes for each asset

* When failures are likely to occur
» Consequences of failure

» Future expansion or changes in
service




Slide 6-13 Analysis Program Purposes

Guided discussion: List the purposes of an analysis program.

Commence the discussion by asking how we can put all of the information together to determine
what should be RRR’d and how do we sequence that work.

The answer is by computer with an analysis program.

For example, the Total Electronic Asset Management System (TEAMS) is an excellent open-
source program to assemble all of the necessary data for analysis.

Slide 6-14 Management Alternatives

Guided discussion: Discuss management alternatives.

Asset management goals could be to attain a specific condition level, balance planned and
unplanned maintenance, minimize overall risk levels.

Organizational mission goals could include stakeholder concerns, regulatory concerns.
Financial goals could be to accumulate a reserve to cover R-R programs and to achieve
positive cash flow.

Slide 6-15 Risk Evaluation

Guided discussion: Discuss the elements of risk reduction.

Framework is derived from the utility’s objectives. Criticality of the asset plays a major role in
determining these objectives. Not all assets receive the same risk rating or weight

An evaluation of the hazards resulting from an asset’s failure and the consequences of that
failure must be conducted.

Probability is a function of the asset’s condition and the likelihood of a hazard occurring due to a
defect.



Analysis Program Purposes

» Provide information to decision makers
regarding R-R project needs

» Provide info to management for funding
needs, asset condition and risks

« ldentify changes in operational
procedures

* Revise older data and assumptions

Management Alternatives

» Based on policy decisions. Usually
consider:
—Asset management goals
—Organizational mission goals
—Financial goals

Risk Evaluation

A formal approach to understand and
communicate risks related to the loss or
reduction in service of an asset

+ This step should have been completed
as part of the criticality assessment




Slide 6-16 Elements of Risk Evaluation

Guided discussion: Risk Evaluation Framework.

» Framework is derived from the utility’s objectives. Criticality of the asset plays a major role
in determining these objectives. Not all assets receive the same risk rating or weight.

« An evaluation of the hazards resulting from an asset’s failure and the consequences of that
failure must be conducted.

+ Probability is a function of the asset’s condition and the likelihood of a hazard occurring due
to a defect.

Slide 6-17 Risk Level Determination

Guided discussion: Show how the risk level is determined.

Using the chart, have the class pick a typical asset (pump, motor, pipeline, etc.) and discuss
how each box would apply in the determination of risk.

This chart shows the inputs required to achieve a risk level measurement for an asset.

The top boxes show the inputs required to develop a severity level

The bottom boxes show the inputs required to determine the probability level

When both are added together, the risk level is determined.

Slide 6-18 Risk Reduction Strategies

Guided discussion: Discuss some risk reduction strategies.
Discuss each of the strategies with the class and get their input.
Ask the questions,

“Where could a problem arise using the particular strategy?”
“Where does criticality fit in these strategies?”

Spending is an attempt to reduce the probability of failure
Emergency response planning is designed to minimize the impact of failure
Accepting some risk should be an economic decision based on resulting costs.



Elements of Risk Evaluation

* Set the framework

+ Identify the hazards and
consequences

 Estimate probability of hazard

 Assign risk based on severity and
probability of occurrence

Risk Level Determination
Potential‘» Worst ’_,
Hazard Case

Impact

Risk Reduction Strategies

 Capital or maintenance spending

* Emergency response planning

* Accept some risk and cost of failure
* Insure against failure costs

» A combination of the above




Slide 6-19 Summary
Lecture, question and answer.
Provide a quick review of each of the major points from this module.

Slide 6-20 Questions
Ask for any questions students may have on the module.



Summary

Questions






