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Sustainibility Analyst

Sponsor

Shelby Green

Leon County Government
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Find different ways to provide 

reliable power supplies and fuel 

diversification

Motivation
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Project Scope
Implement sustainability initiatives that

could benefit for greater renewable 

integration
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Reduce Leon County’s Gas 

Emissions by 30% by 2030

Targets 

Promote environmental 

awareness

1

2
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Determine the most 

beneficial solution

REQUIREMENTS 

REQUIREMENT 3

Create a finalized 

analysis

REQUIREMENT 1 REQUIREMENT 2

Analyze renewable 

systems
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Design 
Analysis
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Design (Device) Concept 

Generation
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High / Medium fidelity AHP matrix
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Pavilion Charging station 
Reference

Pugh comparison matrix

Solar Trash Cans Reference 
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Event Bord Reference

Pugh comparison matrix cont.

Wi-Fi and Charging Benches Reference
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Economic 
Analysis
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Economic  Analysis Concept generation Selection 

Economic Analysis

System Costs Return on investment

Energy Saving 

Opportunity 
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Economic  Analysis Concept generation Selection 

Final Products

Cost/Benefit 

Analysis

NREL Crest 

Spreadsheet

Bill of 

Materials/Quotes

Payback Time
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Economic  Analysis Concept generation Selection  

Economic Analysis

System Costs Return on investment
Energy Saving 

Opportunity 

Final concept selection

Based on the economic 

analysis

17Marwan



Load Study 
Concept 
Gen/Selection

Jacob 1
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Load Study: Functional 
Decomposition

Load Study

Generation Capacity

Model solar panel 
generation capacity

Determine diveristy 
factorization based on 

weather

Load Requirements

Park Usage

Model Park Attendance

Model Park kWh usage

Model relationship 
between attendance and 

kWh usage

Equipment Usage

Determine highest usage 
equipment in the park

Present options to 
account for addressing 
equipment with highest 

drawing load 

New Designs

Determine kVA usage per 
one charging station

Determine kVA usage per 
one wi-fi connection

Determine kVA usage per 
one automated trash 

compactor
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Load Study Concept 
Generation

Model solar panel 
generation capacity

Determine estimated 
output based on 

inclusion/exclusion of 
battery storage

Present estimated 
output based on 

maximum monthly 
available kVA

Determine baseline 
estimate of output 
based on NREL PV 

Watts tool

Model useful life of 
battery storage

Model useful life of 
solar panels and 

equipment
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Load Study Concept 
Selection 

Model solar panel 
generation capacity

Determine estimated 
output based on 

inclusion/exclusion of 
battery storage

Present estimated 
output based on 

maximum monthly 
available kVA

Determine baseline 
estimate of output 
based on NREL PV 

Watts tool

Model useful life of 
battery storage

Model useful life of 
solar panels and 

equipment
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Load Study Concept 
Generation

Determine diversity 
factorization based on 

weather

Use NREL GIS Atlas for 
Leon County Irradiance 

Data

Determine monthly 
generation diversity 
based on past NWS 

data

Tabulate daily daylight 
hours over a year

Tabulate days with 
cloud cover rate based 

on NWS data
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Load Study Concept 
Generation

Determine diversity 
factorization based on 

weather

Use NREL GIS Atlas for 
Leon County Irradiance 

Data

Determine monthly 
generation diversity 
based on past NWS 

data

Tabulate daily daylight 
hours over a year

Tabulate days with 
cloud cover rate based 

on NWS data
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Load Study Concept 
Generation

Model Park Attendance

Create daily model over 
year (365 rates of 

people/day)

Average daily usage 
into monthly model (12 
rates of people/day)

Estimate mean rate for 
park attendance (# 
people in park in a 

year/# days in a year)

Calculate monthly 
diversity factor to 

account for park usage
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Load Study Concept 
Selection

Model Park Attendace

Create daily model over 
year (365 rates of 

people/day)

Average daily usage 
into monthly model (12 
rates of people/day)

Estimate mean rate for 
park attendance (# 
people in park in a 

year/# days in a year)

Calculate monthly 
diversity factor to 

account for park usage

Jacob 25



Load Study Concept 
Generation

Model Park kWh 
usage

Use past Leon County 
electric data for parks 
as baseline of model

Model based on 
general Florida load 

distribution
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Load Study Concept 
Selection

Model Park kWh 
usage

Use past Leon County 
electric data for parks 
as baseline of model

Model based on 
general Florida load 

distribution
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Load Study Concept 
Generation

Determine highest 
usage equipment in 

the park

Directly probe 
connected equipment

Use recorders to 
gather data

Use manufacturer or 
Leon County facilities 
data for connection
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Load Study Concept 
Selection

Determine highest 
usage equipment in 

the park

Directly probe 
connected equipment

Use recorders to 
gather data

Use manufacturer or 
Leon County facilities 
data for connection
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Load Study Concept 
Generation Determine kVA usage 

per one charging 
station

gather multiple 
manufacturers' data 
and estimate from 

these

directly probe current 
and voltage at installed 
power strip charging 

station

use time integrated 
usage recorders at 
installed facilities

Determine kVA usage 
per one automated 
trash compactor

gather multiple 
manufacturers' data and 

estimate from these

directly probe current 
and voltage when trash 

compactor operated

use time integrated 
usage recorders at 
installed facilities

Determine kVA usage 
per one wi-fi 
connection

gather multiple 
manufacturer's data 
and estimate from 

these

directly probe current 
and voltage at 
installed wifi 
connection

use time integrated 
usage recorders at 
installed facilities
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Load Study Concept 
Selection Determine kVA usage 

per one charging 
station

gather multiple 
manufacturers' data 
and estimate from 

these

directly probe current 
and voltage at installed 
power strip charging 

station

use time integrated 
usage recorders at 
installed facilities

Determine kVA usage 
per one automated 
trash compactor

gather multiple 
manufacturers' data and 

estimate from these

directly probe current 
and voltage when trash 

compactor operated

use time integrated 
usage recorders at 
installed facilities

Determine kVA usage 
per one wi-fi 
connection

gather multiple 
manufacturer's data 
and estimate from 

these

directly probe current 
and voltage at 
installed wifi 
connection

use time integrated 
usage recorders at 
installed facilities
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Final Selected Concept
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Woodville Park
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Woodville Park
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Woodville Park
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After Careful Consideration and Analysis...

Pavilion Concept Solar Powered Trashcan
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After Careful Consideration and Analysis cont...
Solar Powered Bench
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● We have a site and area for planning
● Plans for an interconnected system
● More studies need to be performed
● We are gathering data from Leon County

Summary
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● We have to construct a plan for Leon County
● How will the design be implemented?
● Load analysis studies 
● Search for the best devices
● Delve more into Economical Analysis

Moving Forward
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Questions?


