
Alex R. Dzierba, Ph.D.alex@dzre.com 812-327-1881 www.dzre.com/alex/SARES 3/24/151

March 24, 2015

An Overview of Solar Possibilities
and Crane’s Power Pro!le

Nov 2008 through Feb 2010
Alex R. Dzierba

www.secnav.navy.mil/eie/Pages/InstallationsFacilities.aspx
Refer to:

mailto:alex@dzre.com
mailto:alex@dzre.com
http://www.dzre.com/alex/SARES
http://www.dzre.com/alex/SARES
http://www.secnav.navy.mil/eie/Pages/InstallationsFacilities.aspx
http://www.secnav.navy.mil/eie/Pages/InstallationsFacilities.aspx


Alex R. Dzierba, Ph.D.alex@dzre.com 812-327-1881 www.dzre.com/alex/SARES 3/24/152

Original Analysis of  NSA Crane Electrical Power

www.dzre.com/alex/Crane_Power_final.pdf
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How Crane
Currently

Uses Electrical
Power

10.3 
MW

8.6 MW

Average daily power Minimum daily power

Nov 1, 2008 through Feb 28, 2010

Power in MW Crane

Minimum 8.6

Average 10.3

Peak Winter 13

Peak Summer 18

Assuming electricity is generated by burning coal, each MW of  average 
power results in  9,000 tons of  CO2 emitted into the atmosphere per year.

At Crane, each MW of  average power costs $0.45M per year assuming 
3¢/kWh - energy charge and $15/kW - demand charge.
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Patterns of 
Daily Energy 
Consumption

Data span 15 months from 
Nov 2008 to Jan 2010

Power is metered every 30 
minutes.  

For each work day (holidays 
excluded) the average 
power per metering interval 
was computed.  Error bars 
are the uncertainty in the 
average.

Data were selected 
depending on daily high 
temperature being above or 
below 70 deg F.

The above plot shows power over an arbitrary baseline of 8 MW.  The solid green vertical lines mark 2:00 
PM. The dased green lines mark 10:30 AM and the dashed purple lines mark 3:00 AM.

Minimum power for all days occur around 3:00 AM.  Peak power occurs around 2:00 PM Mon-Thur and 
slightly earlier on Fri.  There is a secondary maximum around 10:30 AM after which power dips slightly and 
then reaches the 2:00 PM (or so) maximum.

The blue (< 70 deg F) profiles are remarkably similar for Mon-Thur.  For the red profile, Wed is somewhat 
higher.   For 11 of the 15 months, the peak power for the month occurred on Tue or Wed and 10 of the 15 
months the peak power for the month occured around 2:00 PM.

About 1/3 of the 456 days covered here had a daily high temperature greater than 70 deg F.

The plot to the right shows the daily energy consumption (red and blue markers) above the baseline daily 
energy of 192 MWh (8 MW x 24h).  

Conclusion:  Energy use at Crane is remarkably predictable.
Alex R. Dzierba

2/4/2010
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Average Daily Power Profile
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Crane Power Data for Week of  6/21/09
Power Metered Every 30 min
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Power and
Temperature
Through the

Day
These are shown for the 
three hottest workdays 
of 2009 and the hottest 
Sunday of 2009.  
Temperatures and 
power are not in sync 
for workdays - activities 
drive the power use.  
For Sunday the power 
use correlates with 
temperature.

Temperature data from 
wunderground.com 
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Projected Performance of  10 MW Solar Farm
for NSA Crane compared to June 2009 Data

7

• Power metered every 30 min
• Data for 6/25/09 shown
• Project 10 MW solar farm output

pvwatts.nrel.gov/pvwatts.php

PVWatts predicts hourly output for 
Crane area over the entire year.  
Here I averaged over June numbers.

Note: left axis spans 10 to 20 MW and the 
right axis spans 0 to 10 MW.

Projected power output of farm in 
phase with when power is needed
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Cost Savings with 10 MW Solar Farm

Using 2009 Charges Using 2015 Charges

Output power averaged over the 
year

1.27 MW 1.27 MW

Total annual energy 11,154 MW-h 11,154 MW-h

12-Month Total peak-shaving 52 MW 52 MW

Annual Energy Savings
$334,620

@3.0¢/kWh
$479,622

@4.3¢/kWh

Annual Demand Savings
$780,000

@$15.00/kW
$1,044,160

@$20.08/kW

Total Annual Savings $1,114,620 $1,523,782

ROI Assuming $20M or 
$2per watt installed

18 years 13 years
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March 20 Solar Eclipse - Netherlands

Thank you to Theo Jurriens from Groningen Netherlands
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