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DURABILITY X DESIGN



Agenda

“The world as we have
created it is a process of
our thinking. It cannot be
changed without
changing our thinking”

- Albert Einstein
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Lighting Challenge:

 High vibration
environment

e Corrosive environment
e Rapid movements

 Decrease

— Maintenance due to
lighting

— Energy Consumption

* |Improve Safety

* Improve operator

visibility

e Improve productivity

-Traditional Lighting:
start/warm up time 15 minutes
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Ports & Lighting: Opportunity

e Container Terminals
e Intermodal Terminals
e Bulk Terminals

1. Equipment Lighting
2. High Mast Lighting
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Lighting Is Moving to Energy
Efficiency NOW!

HIGH LUMENS

&
LOW LUMENS

LEP for high mast, LED for . PHO=NIX




Why LED for your equipment?

 Environmental
o Safety
e Operational
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Lighting: Environmental Impact

 Energy Consumption
« Reduce Energy: 50% - 70%

PZANZAY ! \

.lu...}\ 7

b1

.: irnqt ?,,_ g
ém/!* 1) VM

m_!.lii"’\"]inﬂwr ' ' m‘i
E ¢ '.!u ﬁl J"g -!

4 = B i i I
SEHIE s | bl &-,,’.;.—H

PHO=NIX



Lighting: Environmental Impact

 Energy Consumption
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Lighting: Environmental Impact

e Elimination of Hazardous Waste

ey CAUTION

- Heavy Metals HAZARDOUS
7 W WASTE
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Lighting: Safety Impact
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Lighting: Longevity
e 50,000 hours

LUMEN MAINTENANCE
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Why LEP for high mast?
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LEP Technology for high mast

 High Powered LEPs
e 540 System Watts
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HPS vs. LEP Comparison
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Lighting: Longevity

e Reduced maintenance costs
e Prioritize other maintenance
 Reduced inventory of spares
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Terminal Benefits

 LED/LEP Technology
will:
— Reduce energy
consumption

— Eliminate hazardous
waste

— Reduce light pollution
— Improve terminal safety
— Eliminate maintenance

DELIVER
SAVINGS




Industry Progress

e Standard on Straddle Carriers
* Increasingly chosen option on RTG
« All OEM’s have LED lighting packages available




Industry Progress with LED

 Installed and tested on all equipment

 Increasingly specified for STS floodlights,
walkways and interiors

e Field retrofits more attractive

48 x 300W LED floodlights
— Installed February, 2012
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Industry Trends

» Specify LED on new equipment

o Specify LEP on terminal expansions

o Evaluate supplier performance and longevity
« Retrofit existing equipment and poles
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Lighting Technologies

 Make the supplier prove it!
— For all components

e Consider the warranty and who supports it
e Consider a repairable and replaceable design
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