
Acknowledgements

Results

Energy Security Abroad with Microgrid Naval Installations
Midshipman 1/C Jack Dabek, Midshipman 1/C Ben Diny

Midshipman 1/C Matthew Martin, Midshipman 2/C Ross Massey
Professor Karen A. Flack, Mechanical Engineering

 United States Naval Academy
What is a Microgrid?
A microgrid is a power grid design to 
operate self sufficiently, or islanded, from 
main supply lines. Focus lies in 
renewable energy to promote resilience.

Recommendations
● Add a 3.3 MW Solar PV System to the

base
● Reduce and update gensets from 9 to 6

units for 1808 kW total capacity
● Add smaller Li-ion batteries to the grid

for a combined capacity of 7.5 MWh
● Exercise smart grid technology to

optimize base load level
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NSA Souda Bay
● Greek Island of Crete
● Refueling station and communications

headquarters.
● ~900 personnel: Navy and Air Force.

Objectives
Provide NSA Souda Bay with reliable 
power from a 50%+ renewable microgrid 
capable of sustaining critical loads for at 
least 4 hours from backup power.

Simulations
Simulating system responses drive decision 
making on amount of solar, diesel generator 
operating points, and battery storage.
The simulation programs used were MATLAB 
and Xendee, which is an advanced microgrid 
optimization software.

● 3.3 MW solar solution can save $162.5k/year
in diesel fuel cost, assuming constant unit
costs, and supplies 51.9% renewable energy

● 122000 metric tonnes CO2 saved in 20 years,
equivalent to the load of 575 houses per year

● 20 year cost benefit, in millions of USD for
varying energy unit costs:

● In 2015, a Russian group
launched cyberattacks
against the Ukrainian
power system.¹

Motivation
NSA Souda Bay and Airfield

● A microgrid enhances grid
security and ensures the
US Navy will maintain a
forward operating base in
the area

● Executive Order 14057 -
50% renewable Federal
Installations by 2030.²

Surrounding area of 
NSA Souda Bay

1) Programmed controller logic to see
how system responds to base demands

5) Battery storage size simulations with 
varied amounts of solar. This balanced 
increasing solar generation (and resulting 
savings) with increasing battery size costs.
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4) Modeling different solar options for
cost, assuming complete disconnection
from the Crete main grid

Xendee Plot optimizing Solar Size to 
Battery Size 

2) Diesel generator analysis to determine
operating points and number of
generators necessary

Electricity [$/kWh]

0.068 0.15 0.30

Diesel 
[$/gal]

2.13 -7.62 3.37 23.46

4 -11.97 -0.99 19.11

8.22 -21.80 -10.82 9.28

[1] https://spectrum.ieee.org/executive-order-shines-a-light-on- cyberattack-threat-to-the-power-grid
[2] https://www.sustainability.gov/federalsustainabilityplan/

3) Baseload analysis
with 2019 load data

● The base suffers
frequent power
outages while
relying on the
Crete main grid. Outage summary




