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Objective—Setting Microgrid Cost and Performance Targets

DOE 2020 Microgrid Targets......

By 2020, develop commercial scale microgrid systems
(capacity <10 MW) capable of:

1. reducing outage time critical loads by >98% Technical
2. reducing emissions by >20%, and Performance
3. **Improving system energy efficiencies by >20%

Economic

4. at a cost comparable to non-integrated baseline solutions
(uninterrupted power supply [UPS] plus diesel genset).

 We want to balance cost vs performance
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Nature of Outage Statistics Makes the Problem Separable
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Separable Estimation of DOE 2020 Targets

Economic Simulation
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Cases Considered
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Separable Estimation of DOE 2020 Targets

Economic Simulation
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Microgrid Design Space—Performance Evaluation

“Clean Slate” = Utility Service
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Separable Estimation of DOE 2020 Targets
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Microgrid Design Space—Performance Evaluation
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Capital Costs

Capital Equipment
Diesel

UPS

Transfer Switch

PV Generation

Wind Generation
Battery Storage
Natural Gas |.C Engine

CHP—NG I.C. Engine w/
heat exchange

/17
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Microgrid Design Space—Performance Evaluation
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Revenue Streams

- Meeting the DOE 2020 Targets
will require a higher capital
expense than the base case of
a Diesel generators + UPS.

- To achieve cost
parity....Microgrids need to
capture value streams not
available to Diesel + UPS base
case

- What are the revenue streams
worth capturing?

T
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On-site generation

Optimizing Energy
TOU
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Weather Data and Tariffs

Data Input Data Source

Solar Irradiance NREL TMY (SFO, OHR, JFK)

Wind Speed NREL TMY (SFO, OHR, JFK)
Electrical Tariff PG&E E-19 Tariff
Natural Gas Tariff PG&E
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Separable Estimation of DOE 2020 Targets
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Balancing Cost and Performance

>

Present Value
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Summary of Results—The Value of CHP
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NPV (5-Year, $M)
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Summary of Results—The Effect of PV and Wind
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NPV (5-Year, $M)
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Summary of Results—The Effect of Battery Storage
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Some Conclusions

/'\

The inclusion of firm generation in the form of CHP
appears to be a crucial component in meeting the DOE
2020 Microgrid Targets

Microgrid controllers should be able to optimize CHP
operation, i.e. simultaneous electrical and thermal
generation

Battery storage detracts from economic value in CHP
dominated microgrids

The primary effect of PV and wind is to offset CO2
emissions

A PV+Wind+Battery microgrids can meet the DOE
Targets, but with significantly lower net present values.
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