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US Chamber of Commerce
Index of US Energy Security Risk

« 2010 Edition of—Assessing America’s
Vulnerabilities in A Global Energy Market:

« Temporary Condition—Weak Economy has
reduced energy demand and softened price
escalation

 Energy Security Risk—Remains at very high
level (near level of 1980)

« Drivers of Risk—Rising energy costs due to
Increasing costs of oil and natural gas

» Drivers of Decreasing Risk—qgreater energy
efficiency, diversity of supplies, decarboniz;;i?_n |
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Methods to Achieve Energy Efficiency

* Improve Process Design
* Improve Controls
» Change Behaviors

* Invest in Energy Efficient Technology
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Barriers and Limitations

e Staff time
 FInancial resources

* Disciplined means to “operationalize” and
sustain best practices
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Outcome-Based
Energy Management System

A Focus on Energy-WPS Project to Assist
facilities in developing a lean Outcome-Based
Energy Management System designed to:

- Reduce energy intensity by identifying

opportunities

- Develop meaningful metrics

- Establish management of change methods

- Sustain best practices
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Participating Facilities

« Metal Casting, Food Processing, Others
« Ready to set a minimum energy reduction target of
10% over a three year period.
* Ready to implement low/no cost best practices
« Ready to work on high priority capital projects;
For three of the top projects:
« Technical and economic analysis,
 Link to available funding through existing
Focus on Energy programs or other available

Incentives.
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Potential Savings

Based on Typical Profile of Participant

Potential Savings

Based on Typical Profile of Participant

Electrical
Facility Annual Use 300,000 KWH
Facility Percent Savings 10%
Annual Energy Reduction 30,000 KW

per Facility

Natural Gas

150,000 therms

10%

15,000 therms

Annual Energy Savings per 30,000 KWh * 0.08 $/KWh= 15,000 KWh * 0.1 $/KWh=

Facility $24,000/yr

Total Annual Energy 360,000 KW
Reduction for Program
(12 participants)
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$15,000/yr

180,000 therms
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Issue Solution Rate, Rank and Cost Benefit
Idenfication Identification Categorize Analysis

Financial
Structure

Analysis
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Basic Elements of Level 2
Analysis

 Introduction
« Establishing potential dollar value

— “What if” (e.g. 10% incremental economics) on
energy utilization

« Analyzing the Existing Process
— Process flow and energy use mapping
— Issues identification and opportunities
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Basic Elements of Level 2
Analysis

Brainstorming Improvement ldeas

— Criteria for top ideas

— Selection

Estimating potential dollar value and cost
Issues clarification and validation
Presentation to Facility Management

— Method

— Results

— Next steps
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Level 3 Implementation

Implement no/low cost ideas immediately

Demonstrate early success to strengthen
commitment

Develop strategic plan for investing in
efficiencies

Refresh strategic plan annually as part of the
budget planning cycle — account for volatile
energy costs, carbon policies and changing
technology
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Process Optimization
Ladle Preheating
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Strategic Investment:
Waste Heat Recovery
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Level 4 Sustained Program

Stand alone program will have reduced
likelihood of success

Integrate into existing culture and methods

Merge and leverage energy and process
optimization efforts with existing management
system or improvement program (QMS, Lean
Six-sigma, BBS, etc.)

Monitor--using the facility metrics dashboard

Manage change with energy focus
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Metal Casting Example

 First Presented:

« American Foundry Society
21t EH&S Conference, August 2009

A facility experience with implementation
and sustainment (keeping it going)
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Implementation: The Big Leap

« Getting buy-in from the beginning

— Cross-functional team In facilitated work
sessions

— Make it part of the production process — sell
the bottom line!

* Avoiding the dusty binder syndrome

— (50-100) ideas so...
— Review, combine, prioritize.....act
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Cost vs Impact Ease of Implementation

High  Cost > Low Cost Easy to Implement
I ct 1
mpa c .
CBA, Accrual,
. "Just Do It"
Planning
D B
Deny Mext In Line N
W 3
Low Impact Hard to Implement
A 1l=BEST
D3 =WORST
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Implementation and Sustainment

* Methods for Evaluation
— (18) Low/no cost “low hanging fruit” assigned to start right away, e.g.
» End-of day shutdown procedure; utility bill audit

— (8) Mini Continuous Improvement Events: 1
day as a team, e.qg.

» Evaluated coke bed burn-in procedure;
Shell core cooling water reuse

— (7) Full Continuous Improvement Events: 4-5
days as a team, e.qg.

» Ladle heating and preheating; Annealing
oven procedures and heat recovery;
Compressed air systems

— (16) Future Consideration
« Equipment improvements
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Implementation and Sustainment

« Assigned a Project Manager (Energy Champion)

— Oversees all energy related projects

— Completes straight-forward tasks

— Delegates as needed

— Develops and reports metrics

— Contact for outside resources

— Communicates internally — 3
« Who?

— Process Engineer—able to apply part of their
time consistently

— Authority to get things done

343
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Examples
Low Hanging Fruit

« Natural Gas
— Usage
— Heating and Preheating Procedures
— Burner Tuning
« Electricity
— Compressed Air Leaks
— Power Factor and Billing Audits
— Lighting
« Dalily department shutdown procedures
* Reductions in one area led to others
— raw materials, maintenance, scheduling
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$avings and CO,e Reductions

 Completed focused study on 8 projects

 Lighting upgrades; Oven entrance and exit doors; Heat control in
Oven zones; Heat recovery

— $1.1 million in annual savings
— 3,000 MTCO,e annual reduction

w Implemented 4 projects - as first set
w Start-up and shutdown procedures on Cupola and
Annealing Oven- reduced coke usage, natural gas,
electricity; reduced ladle heating and preheating;

reduced air compressor use during off hours
¢ $300,000 in annual savings realized
¢ 1,400 MTCO,e annual reduction realized
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Sustainmentt Keeping it Going!

« Unlimited supply of ideas
— Re-evaluate
* Create a Benchmark
— Utilities (usage, hilling)
. — CO,e emissions (GHG Inventory)

—il « Track Progress—metrics
— Energy Use
% — Savings

— Environmental impact
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Chemical Manufacturing
Example

Energy and process optimization ideas—
identified by facility cross-functional team

Estimated Cost/Benefit—idea ranking
Implemented no/low cost ideas

Analyzed and set priorities for ideas requiring

engineering and capital
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Estimate of New Profit
Contribution

* 94 energy/process improvement items
— Top 17 ideas - $ 3.2 Million/Year
— 8 “Slam-dunks” (no-cost, no-risk) - $750
K/Year

« Benefits Equivalent to 40 Percent Profit
Increase

* All Top 17 Ideas Show Payback in 1 Year or

Less
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Cost and Benefit of Projects After One
Year (ranked by payback period)

Example Series from Project Yielc

$1,20

$1,000;

$800

B Benefit
B Cost

K$ $600

$400

$200

$0-
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Cumulative Cost Benefit
Comparison (one year payback)

Example Series from Project Yielc

$6,000

$5,000
$4,000

¥ $3,000

$2,000

$1,000 . .

»
$O——r'nr‘nr"nf-"nzo}ﬁ—‘:‘—v—‘:‘—l—g—l—?—l—v—l—.—l—.—l—.|q|!|?|?|'|Ll—.—l—.—l4—l#n?n'-n-:-:-:-:':fnfn!—\

+« Benefit = Cost Cumulative Benefit Cumulative Cost
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Example of Cost and Benefit of

Projects After Three Years
(ranked by payback period)

Example Series from Project Yielc

$1,800;
$1,60
$1,400
$1,20
$1,000
$8004
$600
$400
$200
$0-

B Benefit
B Cost
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Cumulative Cost Benefit
Comparison (three year payback)

Example Series from Project Yielc

$18,000
$16,000
$14,000
$12,000
 $10,000
X $8,000 —
$6,000
$4,000
$2,000 _—
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+« Benefit = Cost Cumulative Benefit Cumulative Cost
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Summary

« Methods for incremental improvements and
sustaining them
— Every growing season yields low hanging fruit
— Keeps opportunities fresh
— Metrics to monitor baseline and improvements
— Empowers employees to be energy and process

optimization advocates

« Strategic investment plan for energy

management
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QUESTIONS ?

Tom Kunes
Kestrel Management Services, LLC
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