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THE PROFESSIONAL SASNCERMASERRS
ENGINEERING AND COMMERSHAYATION (
PROGRAM AT ASU

A One Year Masters graduate program
A Solar Engineering, Solar Business, Solar Policy
A The Students carry out an Applied Project in place of a Masters Thesis

A The Applied Project Committee has at least one faculty advisor and one industrial
advisor

A The Applied Project is carried out for a client:
| A Solar design company
| A Solar EPC firm
| A firm in the Electricity Business
| A Municipality



PROBLEM STATEMENT

Climate change, increasing energy demands, and decreasing costs have made
renewable energy sources more and more attractive

As a result, cities are leading the charge toward electricity usage produced by 100%
renewable sources (ex: Aspen, CO and Burlington, VT)

The City of Bisbee wanted to follow suit so they reached out to ASU

This project will be focused on ana@g€re parcel of land (part of which will be an
iIndustrial park) close to the city airport and will represent the first step



UTILITY SCALE PLANNING

. Determining the purpose

.. Site evaluation

;. Slte assessment

.. Initial economic calculations
. Survey of policy factors

..  Possible project risks

7. Community engagement



APPROACH

The solar farm was viewed as a possible sptavered industrial
park.

The design had to consider two embodiments: with and without battery
storage

The modeling was done using two solar modeling programs: 1. Systen
Advisor Model (SAM) developed by NREL for system energy and
power performance and 2. Helioscope to produce layouts of the
system

In addition a glare analysis was conducted, and the FAA form-X460
will have to be submitted for installation authorization

Various large scale electricity dfikers had to be identified



UTILITY SCALE PV SYSTEM DESIG

Design Steps

.. Selecting an appropriate site and solving all land
Issues

.. Carrying out the permitting process for construction
and operation

;. Selecting a financing approach including power
purchase agreements or energy-tdke
agreements

.. Carrying out PV system and solar field engineering
and design

. Interconnection to the grid
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GLARE ANALYSIS

FAA requires no yellow flash from any flight path from airport threshold to 2 miles

Approx. Flight Path Location When Glare Visible 60 Daily Duration of Glare pa00 Annual Predicted Glare Occurrence

27 23:00 -
22:00 -
21-00 -
1.75 1 50 30-00 -
19-00 -
18-00 -
1.5 17:00 -
40 16-00 —
15-00 —
14-00 —
13-00 -
12:00 -
11-00 -
10-00 -
09-00 -
20 08:00 -
07-00 -
0.5 - 06:00 -
05-00 —
10 04-00 -
0.25 - 03-00 -
02:00 -
01-00 -
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PV SYSTEM CONFIGURATION

Grid

A simplified-tuverdsdisoyrsteefm a ogr i d
thatchanges the DC electrical energy to AC

electrical energy and transmits that energy to

the grid

10



| SOLARR AR DEBIESI 6 ISYSER M OIQNDROFING

PV Module Power Conversion Station (PCS)  Photovoltaic Combining Substation Power Grid
Arrays Switchgear (PVS) )

-

=

Inverters

———

Transformer

o e Check grid’s actual conditions
e and required set points

e Send individuals instructions to
" : . each inverter based on location,
losses, and performance

Satellite Imagery Real-time Controllers
( I SNSRI e Controls quality of power coming

(L

out of the PV plant

All every 100 milliseconds!

Short Term —— Set Points
Forecasting

Plant SCADA System
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INVERTER AND MODULE

.

ABB 1.5MW Inverter 335W AstronergyModule



Yourhome.gov.au
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LAYOUT

O HelioScope



