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� systemic analysis of building energy systems

� Distributed Energy Resources Customer Adoption Model 

� data center example
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DER-CAM Concept
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DER-CAM Logic



5Environmental Energy Technologies Division

What is DER-CAM?

� Mixed Integer Linear Program (MILP), written in the 
General Algebraic Modeling System (GAMS®)

� minimizes annual energy costs (or carbon emissions or 
multiple objectives) of providing services on a microgrid
level (typically buildings 250-2000 kW peak)

� produces pure technology neutral optimal results with 
highly variable run times

� used for more than 5 years by Berkeley Lab and under 
license by researchers in the US, Germany, Spain, 
Belgium, Japan, and Australia
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SV Data Center

140 g/kWhmarginal emissions

PG&E commercialutilities (no NG load)

~800 kWcomputing load

~1.8 MWpeak load

616 m2 (~6600 ft2)floorspace

~3 yearsage of building
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Results from 5 Cases

at full current 
technology costs
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Conclusion

� DER-CAM provides a technology neutral optimal equipment 
choice & operating schedule under many possible objectives

� analysis of a Silicon Valley data center shows 
→ virtually no options cost effective at full current costs
→lower cost storage and PV subsidies can make them 

competitive and lower carbon footprint
→ dramatic PQR results at 125 $/kW⋅a reliability value

1.6 MW of on-site generation & absorption cooling
increased carbon footprint (as in most cases)

� DER-CAM approach can be extended to include full? range 
of technology options and objectives
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Thank you!Thank you!


