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Technical Objective 

We propose to explore the feasibility of and 
provide guidelines for the development of 
microgrids in campus-type facilities for 
energy conservation, reduction of 
greenhouse gas emissions and peak load 
reduction. 
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Peak load of 
19,140 MW 

Probability that peak 
loads exceed 

16,000 MW is only 
5% of the time 

3,140 MW or  
16.5% of peak load 
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Technical Objective 

Choices of DER technologies: 

Choices of controllable loads: 

This test bench can be used to: 
 
-compare and evaluate different peak 
shaving options: load control or 
running generators 

-compare operating performance of 

different DER technologies 
(operational, economic and 
environmental) 
  
-study microgrid operation in the grid-

connected and islanded modes    

-etc. 
-   

 

Choices of microgrid topologies: 

Ch

Offices Houses 

 

Load & Generation Control 
Algorithms can be initiated to: 
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Case 1:  

Keep electricity demand/consumption low to avoid high peak prices 

Case 2:  

 Manage internal loads and generation during a utility outage 
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Load & Generation Control Algorithms  
Case 1: To Avoid High Peak Price 
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Step 2: Demand Response 

  At the circuit level, the operator sets the demand limit. 

- The limit is allocated to customer groups. 

- The limit is then further allocated to each 
customer.  

  At the customer level, the customer sets their own 
preference and load priority. 

- Load control is performed at the appliance level. 

 

 

 

 

 

Step 3: Storage control 

  Storage will be used to complement demand response. 

 

Step 1: Renewable generation 

  Electricity from PV is treated as negative loads. 

 
Demand limit allocation to 

customer groups 

(Load-PV) not to exceed ? kW 

Appliance-level load control 

Allocation to each customer  custostostostostomermermermermermermermermermermermermermermermermermermer        

Load & Generation Control Algorithms  
Case 2: To Manage a Utility Outage 
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Step 1: Generation Control 

  Electricity from PV is treated as negative loads. 

  DER is called upon to serve the circuit s internal loads. 

 

 

Step 2: Load control: 

  At the circuit level, the demand limit is set based 
on the internal generation availability. 

- The limit is allocated to customer groups. 

- The limit is then further allocated to each 
customer.  

  At the customer level, the customer sets their own 
preference and load priority. 

- Load control is performed at the appliance 

level. 

 

 

DER sets the supply limit 

Demand limit allocation to 
customer groups 

(Load-PV) not to exceed the supply 

Appliance-level load control -le-le-le-le-le-le-levelvelvelvelvelvelvelvelvelvelvelvelvelvelvelvelvel

Allocation to each customer 
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Economic/Environmental Benefits 
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10 

X 

Presented at 2012 3rd IEEE PES ISGT Europe, Berlin, Germany, October 14 -17, 2012 



10/16/12 

6 

11 

12 

Presented at 2012 3rd IEEE PES ISGT Europe, Berlin, Germany, October 14 -17, 2012 



10/16/12 

7 

13 

60 

14 

14,753 kWh/year  
or 

$1,745/year, 3% inflation 

5,620 kWh/year  
or 

$664/year, 3% inflation 

18,176 lbs /year 6,924 lbs /year 

* From EIAÕs eGRID 2012 
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