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What are We Going For?

performance?




Risk Management

* What is the value of reliability to an owner?
e The answer is in risk tolerance.

Project Type

Office Building

Laboratories

Rocket Launch Facility

Office Worker

ous Organism (Virus)

Satellite

Failure Effects
Reduced Productivity,
Health Problems

Failed Research, Iliness

Failed Launch, Explosions

Reliability of
Performance

Essential

Critical







Objective

Our goals:
— Examine risk analytically.

— Demonstrate the relationship between
commissioning scope and reduced risk.

Purpose:

— Create a risk management model.
* Scope can be determined analytically.
* Knowledge is shared with the stakeholders.

— Empower owners to value risk management.
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Min. Risk/ Max $

Moderate Risk/ $

Risk Management

Design
Construction
Start-up & Acceptance
Tumover

No Commissioning

Max Risk/ Min.$

Increasing Scope
L ——————

Pricing Commissioning in 7 Steps

Step 1: Identify Risks - What are you afraid of?

Step 2: Cost Failures - How much can this hurt?

Step 3: Establish Tolerance - How much do you care?
Step 4: Build Risk Matrix — Where do you focus?

Step 5: Assign Costs — What are the price tags?

Step 6: Evaluate — Does the benefit justify the cost?

Step 7: Set Scope & Contingency — Are you prepared?
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Step 1- Identify Risks

» Parameters
— Establish reliability goals
— Determine failure potential
» Methods
— Use industry data or experience (guess)
— Conduct risk analysis (E.g. FMECA)
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Reliability

* Reliability has been defined as an attribute
of any system that:
— produces the same results
— meets or exceeds specifications
— endures or lasts while continuing to perform
» Trust

Failure

» Catastrophic
— System or system element causes shutdown.
— Component erodes performance below minimums.
— Unseen deterioration (mold, scale, oil)
— Cost is in both repair and impact (trust).
* Efficiency
— Facility performance is below expectations.
— Reflected in consumptions costs (utility, replacement)
— Cost reflected in reduced life cycle performance.
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Examine Environment
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 |n order for that cool air to reach B.O.B.’s room, a
number of independent actions must occur:
....successfully.

« In fact, at least seven closed loop control
sequences must work correctly to ensure
performance.
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Classify System or Component

(Critical-single point or process, Efficiency-utility or life span)




Classify Criticality Levels

Level 1 — Failure results in loss of service or
reduced performance to non-critical areas. (1 point)

Level 2 — Failure results in system damage and
loss of service to non-critical areas. (2 points)

Level 3 — Failure results in loss of service to critical
areas. (5 points)

Failure Modes, Effects an
Criticality Analysis (FMECA)

(Controls
infrastructure
systems

Step 2 - Cost Failures

e Repair and replacement costs o Higher Life Cycle Costs
o Materials o Lower efficiency — Increased
o Equipment operation costs (fuel costs)
o Labor o Higher maintenance costs
e Impact on human health or life o Premature replacement costs
(labs, hospitals, pharmaceutical) 0 Reduced salvage value

o System clean up costs (Premature filter replacement, clean room cleaning)
* Reduced productivity (processes or human performance)
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Classify Cost Levels

» Level 1 — Failure results in cost to the owner
between $0 - $25,000. (1 point)

» Level 2 — Failure results in cost to the owner
between $25,000 - $200,000. (2 points)

» Level 3 — Failure results in cost to the owner
over $200,000. (5 points)

Estimate Failure Costs

Cost Items Resulting from
Failure
lity down time, ruined lab
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Step 3 — Establish Tolerance

* Criticality of risk point value: 1

 Cost of failure cost point value: 2
* Risk Factor Rating 3
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Risk Factor Categories

DESIRABLE: Risk Factor (1-2)

— Activities related to components and systems which have a
limited impact on operational program, the life safety and O&M
requirements for the defined areas.

ESSENTIAL: Risk Factor (3-5)

— Activities related to components and systems which have a
moderate impact on the operational program, life safety and
O&M requirements.

CRITICAL: Risk Factor (6-10)Typically

— Activities related to components and systems which have a
significant impact on the operational program, life safety and
O&M requirements.
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Step 4 - Build Risk Matrix
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Step 5 - Assign Commissioning Costs
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Step 6 - Evaluate

» This industry lacks actuarial data

» Compare commissioning cost to failure risk and
performance gain (established in steps 1-5).

» E.g. Condenser Water System
— Costs $40,000 to Cx
— Efficiency Gain is a 7 year payback
— Reliability reward is $500,000

» Process involves judgment

Step 7 — Set Scope & Contingency

» Base scope on evaluation & matrix
» Recognize process limitations:
— Update scope when appropriate to clarify value.
— Establish and manage a scope contingency
 Adjust focus during project phases
— concept: disciplines
— design development: systems
— contract documents: components/ specs.
— construction: value analysis
— turnover: use contingency (or not)
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Update Evaluation

« |nitiate or repeat this process at any phase
either in its entirety or to focus on one area.

* Iterations or repetition of scope evaluation
has two benefits:

— Each iteration allows the quality assurance
budget to be fine tuned or re-visited.

— Risk tolerance is subjective; periodically
reexamining risk confirms owner endorsement.

—

Set Scope Contingency

 Establish Budget

« Clarify Budget over project life

» Set aside contingency to allow
— Retesting

— Performance Enhancements
« Additional fine tuning
* Enhanced turnover

Conclusion

Commissioning scope is tied to Risk Tolerance

Commissioning scope, with contingency, can be
structured to focus on specific areas of concern.

Multi-step value specific process yields benefits
and identifies limitations:

— Benefits: scope valued according to owner’s priorities.
— Limitations: risks are mitigated not eliminated.

Actuarial data will reduce reliance on judgment.

—
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Fault Tolerance
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