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PHARMACEUTICAL
INNOVATION




Pharmaceutical companies are facing a convergence of
forces that will fundamentally alter traditional facility

design, operations, and information management.

Energy management is an important factor in
strategies for meeting these challenges, including
efficient facility design, predictive maintenance,
Improved time to market, agile (LEAN)
manufacturing, and sustainability.




Figure 1. World Marketed Energy Consumption,
2005-2030
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Scurces: 2005: Energy Information Administration (EIA),

Intermational Energy Annual 2005 (June-Cctober 2007), web
site www.eia.doe goviiea. Projections: EIA, World Energy
Projections Plus (2008)
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What might it cost?

Global cost curve for greenhouse gas abatermant measwres bayond business as usual’; greenhousa gases measured in GD0Le"
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NGO, e = pigaton of carbon dioxide equivalent; “business as usual™ based on emissions growth driven mainly by increasing
demand for energy and transport around the world and by tropical deforestation.

00, e = ton of carbon dioxide oguivalent.
Measures costing more than €40 a ton were not the focus of this sody.

1A tmospheric concentration of all preenhowse pases recaloulated inte GO, equivalents; ppm = parts per million.

Shdarginal cos of avoiding emissions of 1 ton of OO0, eqoivalents in each abatement demand scenario.
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INPUTS: OUTPUTS:




e ISt Generation

e 2nd Generation

e 3rd Generation

= Modern Trends:
















COST fHORSEPOWER /fYEAR

Maintenance Cost per Horsepower
for General Industrial Rotating Machinery
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Measurement and Verification




Retro-Commissioning Stages
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