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Introduction

 Meeting time-varying demand, especially in peak periods, presents a key challenge to electric 
utility [1].

 Peak load shaving is a process of flattening the load curve by reducing the peak amount of 
load and shifting it to times of lower load consumption [2].

 Electricity storage can be used by end users to reduce their overall costs for electric service by 
reducing their demand during peak periods specified by the utility [4]. 

 The microgrid scenario with a commercial load profile is ideal for this application and also 
provides the integration with renewable energy sources.
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Objective
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Provide an overview 
of the application and 
Brazilian Scenario for 

DG and Storage

Detail the Simulink 
Model for Study and 

the BESS Control 
Strategy

Present the resultas 
and validate de 

financial savings with 
Homer Grid



Brazilian Scenario 

 The micro and mini DG were regulated in Brazil in 2012 by ANEEL through Normative 
Resolution (REN) No. 482 [14]. Currently, the current regulatory model for DG is "net 
metering." 

 The DG will increase yearly, so it is necessary to develop an analysis of applications to verify 
the opportunities, benefits, and risks of the implementation.

 Energy storage is a great ally to enable greater use of renewable energy sources.

 Batteries are one of the most cost-effective energy storage technologies available, with 
energy stored electrochemically [18] .
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Brazilian Scenario 

 Given the current regulatory framework and its perspectives, three possibilities of use can be 
seen for batteries in consumer units in the future, according to national planning.

 Increased self-consumption of distributed microgeneration;

 Change to the White Rate;

 Replacement of diesel generation at the peak.
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White Rate
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White

Rate

Rate Value

(US$/kWh)
Class

Off-Peak 0.1370875 Non-residential

Intermediary

Peak

0.188515

0.2827075

Non-residential

Non-residential



Microgrid Components and Simulation
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Features Values

Nominal Power 500 kW

SOC Range

Rated Capacity

Efficiency

20 – 90 %

1675 kWh

96%



Microgrid Components and Simulation
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The nominal generation of this PV farm is 645 kilowatts (kWp)



Results
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Results

11

Model

Annual Cost 

only main grid

(US$)

Annual Cost

PV+BESS

(US$)

Annual

Savings

(US$)

Simulink

Homer

472,175.00

415,520.00

316,500.00

280,976.00

155,675.00

170,550.00



Conclusions
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 The results were very effective, both from the electrical point of view of the application and 
the financial benefits generated by the proposal. 

 The work demonstrates the advantage of using energy storage in conjunction with renewable 
energy sources to save the end-consumer in electricity purchases, in addition to showing that 
the White Rate scenario also benefits the consumer who owns these technologies.

 The investigation of this application indicates the possibilities of operations in the future of 
DG in Brazil.
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