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Agenda

* Lean Manufacturing and Lean Energy
e Efficiency and Productivity
* Lean Energy Supply Chain

— How to cut the COGS share of energy costs by 40%
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Lean Material Management
Goal: Reduce Latency

Total Material Cycle Time
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Waiting/Inventory (Latency and capital waste) '

Material Finished
Arrives at Goods
Dock Shipped

Reduce Latency: Total Material Cycle Time - Value-Added
Time

- By eliminating waiting and conveyance
- Manufacture is only value-added time
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LEAN MATERIAL MANAGEMENT

Lean Material Management: Reduce Capital Costs

« Material speed and inventory are inversely proportional to each
other: as speed increases, inventory decreases

 Squeeze cycle times toward zero, and costs and capital
required for inventory management disappear.
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CONSIDER A SIMPLE DRYER

)
_gﬁ.ﬂq_u ez Motor >Moving Conveyor

> Electrical
Generation

l
|
< | Fuel Supply _ >
8 Combustion
O | ‘ Fuel Supply
‘ Moving Air
> v
S [———>~ Thermal Energy
Q. . > Hot Air
3 ——>« Other Energy Combustion
— . |
8 [ Grid W
= |
'S [ ‘ .
8 : | [ Consumptlon 67% thermal and mechanical loss
W | by motors ‘ﬂ’ -
,,,,, - - | 10% transmission loss
T T T
% (c% T 4% lighting
% o . Consumption 10% fans
— Z\ | |
E =3 | | by burner Energy 30% oven inefficiency
© % | [ input |nt|o /
2 ! power plant
n ; [ / rd
> | 4 *
Time 33# Energy applied to

value added process

WATT 55:)

MEDIA ¢

Petfoodindustry




Consumed Manufacturing — Applied
Energy Energy
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Conversion Cycle Time

Energy is converted

EEEEEEY,»ZE RD (1) when needed

(2) at its lowest available rate
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Efficiency vs Productivity

Daily Market Price
Maximally
Efficient

Gdin Conversion Price
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Lean Energy Goals

Reduce Conversion Cycle Times Reduce Conversion Losses
Productivity = Efficiency =
Value Added / Energy Input Energy Output / Energy Input

Emphasis on this for this
discussion today
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CONVENTIONAL ENERGY SUPPLY
CHAIN
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US ELECTRICITY MARKETS

REGIONAL MARKETS IN VARIOUS STAGES OF MATURITY
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Full Year 2013
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ENERGY MARKET ARBITRAGE

Electricity Market Financial Disposition |Generation Asset
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EAN ENERGY SUPPLY
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Natural Gas and Electricity
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Correlation between PJM West
Average and Henry Hub
Contract Type 6 Year Hourly
Price Correlation
Spot Price 0.67
C1 (1 Month) 0.61
C2 (2 Month) 0.58
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WHAT DOES THIS MEAN TO YOUR

COMPA

Petfood Manufacturing Sector (NACS 3111)
Figures in $000’s
Energy Cost

[%100,000,0000

10,000,000

1,000,000

100,000

%10,0000

NY?

Industry Shipments

40-50% Reduction in Gross Energy Costs

LoadBupply?l

%1,000 %38,000,0000 Distributionf
Reduction®f@ .
%1000 57,000,000 rd . 2iskd Ancillaryhargel
HedgesD Transmissionfhargel
B10E1 36,000,000 @ -
Capacity@hargel
B16 1
2010 2011@ 5,000,000 |
Energy Cost is on average ... 754,000,008 ;
RiskiManageddntelligent?
1.2% Of Sales 73,000,000 Dispatch/Electrical@rbitrage®®
tads 1 AndASEBenefitsd
1.6% of COGS X
2,000,000
bring it down to.... ——
%1,000,00001
- -
1% Of COGS RetaildCurrentost)a Wholesalefost? Z-FEDModel?

WA";;A;EO&D




Summary

* Lean Energy means big energy cost reductions

e Use 215 century technology tools for both
— Efficiency Increases

— Productivity Increases

e Continue to push energy costs below 1% of
COGS
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