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New York Times HQ

• Construction complete, occupied June 2007
• Automated shading and daylight dimming installed and working
• Extensive monitoring planned
• Challenge:  Adoption by others…

“one of a kind” new building without system integration

building also has a two 
700 kW reciprocating engine 
CHP system for domestic hot 
water and absorption cooling

increased integration of power generation into 
buildings is one of the crucial upcoming challenges
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A Microgrid Definition
A controlled grouping of energy (including 

electricity) sources and sinks that is 
connected to the macro grid but can function 
independently of it.

main benefits to micro grid hosts:
increasing efficiency by CHP & lowering carbon footprint
creating a favorable environment for smaller scale 
technologies, including efficiency, renewables, & storage
providing heterogeneous power quality and reliability (PQR) 
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one of the key new analysis considerations for ZNEB
waste heat a growing carbon problem
CHP still desirable with carbon-free fuels
diversity of requirements and of opportunities
integration into operations of DER challenging
growing expectations of high PQR, but

☼ growing electricity demand
☼ siting & permitting limitations
☼ competitive markets
☼ macro grid is inherently “soft”
☼ infrastructure interdependencies

economic gains from tailoring PQR to loads …

Why Microgrids?
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Dispersed Vision
(distributed control & service at heterogeneous PQR)
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Example CERTS Microgrid
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Four Big Problems for 
Buildings Microgrids

big problem 2: heat and electricity loads are not balanced
buildings in warm climates do not usually have large heat loads, and not 
always when electricity loads are high (thermally activated cooling key)

big problem 1:  electricity cannot be easily stored
buildings are not occupied all the time, i.e. load  factors are low and equipment 
will be underutilized (heat and/or electrical storage a possible help)

big problem 3: power quality and reliability (PQR) valuation
buildings that contain sensitive loads are prime CHP hosts but the PQR 
benefits are hard to evaluate and capture (new methods & tools needed)

operational algorithms & controls critical

big problem 4: bounded rationality of building owners and managers
buildings owners and managers are reluctant to invest in generation and 
developer services not readily available 
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Distributed Energy Resources 
Customer Adoption Model
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Example Analysis of a 
San Francisco Hotel

DER-CAM run for a 25 000 m2 San Francisco hotel
PG&E rates (spark spread) & climate attractive
integer choice of fuel cells, microturbines, and 
reciprocating engines
continuous choice of electrical and heat storage, PV, 
solar thermal, absorption chiller)
marginal carbon emission factor of 140 g/kWh
very low cost storage but no incentives included
chosen equipment: 200 kW genset, 585 kW chiller,  
722 kW of solar thermal collector, 1100 kWh electrical 
storage, & 299 kWh of thermal storage 
costs reduced by 12.4% & carbon footprint by 13.7%
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July Weekday
Electricity Profile
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Conclusions
state of the art
building energy systems designed in isolation
Berkeley Lab developed DER-CAM
good progress with CHP, tariffs, storage, C potential

less confident in efficiency, valuation of PQR
promising future directions
policy/market assessment tool, e.g. CA CHP C 

reduction, NEM
move capability to routine building analysis, e.g. E+
real-time control, optimization with microgrids
beneficial aggregation of loads
simultaneous (holistic) evaluation of systems
Where there’s no legacy grid?
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The End


