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for all their power needs. Quality and innovation have established Well&las go-
to engineering firm specializing in the planning, desigontrol, and analysis of
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requests, our team diligently providesolutions that
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Solar Generation Siting Final Report

Blue MoonCountySolar, LLC //\\ wells
KY State Board on Electric Generation and Transmission Sitin ENGINEERING
Case #202-00414

The present document the Final report prepared for the Solar Generation siting propé&lue
Moon Solar LL@ho isapplyingfor a certificate of construction for an approximatel) MW
Merchant Electric Solar Generation FacilityHerrisonCounty, KY

1.1 Scope

As part of thepersonal service contract for tH&eneration Siting Boaidall 202QletweenThe
Commonwealth of Kentucky Energy Environm&abinet/Public Service commission and Wells
Engineering, in the matter ahe order issuedor case numbe202000414, Wells Engineering
was appointed to review the Application documents and the Site assesseeort submitted

by the applicant as per the Kentucky Revised Statutes 278.706&and submit a Final report
on the Solar Generation Sitirigr the application for a construction certificate Blue Moon
SolarLLAn HarrisonCounty KY.

WellsEngineering performed the review of the Application documents and the Site Assessment
report submitted by the applicant by assigning it to the Senior Engineers and Designers at Wells
Engineering and by hiring experts as per different requirements of thygiroject as seen by
Wells Engineering.

Wells Engineering contracted the following expertise based on the requirements of the project,
i) Clover lake Consulting Services for Noise & Environmental assessment
i) Watters Unclaimed Property Consulting lfCEconomic impact.
iii) Clark TolemanpMALFSRAor the review on impact on property values

1.2 ReferenceDocument

The followingdocuments are referenced for the creation of thiscument.
i) Application Exhibit F (SAR and Exhibits)
i) Application with Exhibits-£& and G,
iii) Kirkland Property Valve Impact Analysis
iv) Kentucky Revised Statute KRS 27806, 708, 710
v) Public Resources within 2 Mile of PV Panels Exhibit A
vi) Responses provided Bfuebird Solar, LLC for First RFI
vii) Responses provided by Bluebird Solar, LLC for Second RFI
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Earth receives energy from the sun in the form of heat and light. It is possible fliighbhenergy

received to be converted intelectricity using a device called a solar cell or photovoltaic cell (PV

/ Stf F2NJ aK2NIood ! a2t N OSftf NBOSAQYSaA Wt K2(?2
0Kdza 3IAPAYy3 (GKSaS RS@OAO0SE (KS ylIYS WtK2G0202¢t 0
A simple solar cell is relatiiyesmall and can only produce a couple watts of electricity, which is

not sufficient for largescale utilization. To increase the power production, several cells are
O2YO0AYSR (2 F2N¥Y | WYW{2fl NJ a2Rdzf SQ gKAIDK Oy
{2aGSYQ Aa 6KSYy &aSOSNIt az2ftl N Y2 Radae awerl NB |
production.

f ENERGY EFFICIENCY

ENERGY | & RenewasLe ENERGY

SOLAR ENERGY TECHNOLOGIES OFFICE

Fig. 1)
Solar System

For electricity generated by Solar systems to be utilized, it first must be connectedregibeal
electric grid. Once the solar system is connected to the electric grid it can then be distributed to
consumers. This is achieved by constructing a solar power plant with the use of pastly in

which the quantity and arrangement of solar mdes is determined from the electrical system

2t AOGdzNB FTNRY GKS 2FFAOAILIET 6So0aAiridsS 2F WhFFAOS 2F 9ySNHe@
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design of the plant and is then connected to the regional electric fgndlistribution to the
consumer

2.1 Solar Power Plant

A Solar Power plant is an electric power plant constructed for generating electric power using
solar modules.A Solar Power Plagbnsiss of asolar system and the other associated electrical
and plant equipmentor transmitting the energy generated.

€) SOLAR PANEL © SUBSTATION
€ INVERTER © BATTERY
€ TRANSFORMER © ELECTRIC GRID

Fig. @)
A Solar Power Plant

Some of the commonly seen equipment in a solar power agt
i) Solar Modules
i) Inverters,
i) Batteries
iv) Power transformer,
V) High voltagedrcuit breakersfFuses and Other protection equipment
Vi) Utility Metering equipment
vii) Electrical Conductors &
viii)  Seel & Concretestructures

2 Image found fromndustriaton-grid-scheme.png (1600x1546) (avenston.com)
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A Solar Power plantonstructed by a private entifyafter makingPower PurchaseAgreements
(PPAWith the local Electric Power grid supply electric power, is known astea S NIEKttri€ G
(2T NJt26SNItflydQ

2.2 Role of Solar Modules

As stated earlier Solar Modulewhich isWhotovoltaic@ dza S& Wt K2G2yaQ (KL
sunlight to then produceelectric power. This electric poer is unidirectional in nature and
requires additional equipment such as Inverters and TransformerSlémtric Power Utitiation

Besides the additional equipment, the Sataodulesare manufactured with the ability to track
the sun to increase their efficiency.

Fig. (3)
Solar Modules Installed on Farmland

2.3 Role of Inverters

The power produced by a solar system, because of its basic principle of operation,

3 Refer to PV magaziridolong Solar Farm nolonger in development, successfully enerdiggdmagazine
Australia (pvmagazineaustralia.com)

12
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unidirectional and isn the form of Direct Current or in short, DC. This form of DC Power is not
suitable for utilization. The DC power should be converted to Alterngticurrent, AC for
utilization.

A Wdlar inverteor a PV invertefls apower electronic device which converts the DC Power
generatedby the Solar systenmto AC PowelThis AC Power is then transmitted to the electrical
grid for power distribution.

Figure (4)
Industrial Solar Invertér

4 Refer to PV magazir@MA reaches 10 GW of installed Sunny Central inverters in Nortlerfoai pv magazine

USA (pwv-magazineusa.com)

2.4 Role ofBatteries

As a Solar system can produce electric power only when the sunlight is available. It is because of

this drawback a Solar power plant cannot produce electricity during night. In order toaowerc
this drawback Solar power plants are installed with batteries so that some portion of electricity
produced by the solar modules during the day is stored in the batteries and retrieved during
night.

13
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The Solar Modules and the Batteries function on S@oper combination of Solar Modules and
Batteries can produce electricity all day long.

'
22
Z.
7
7 &

Figure (5)
GE Industrial Battefy

2.5 Role of Transformers and Other associated switchyard equipment

A Transformer is an electrical power equipment which is used either tolgiep to step-down
the voltage of an electrical power source without changing the frequesicthe voltage A
Transformer is an AC power equipment.

In a Solar Power planthe power produced by the solar modules is converted into the useful
form of AC by Inverters. The AC Power produced by inverters are at a relatively lower voltage
comparted to the voltage available at the electric power grid. A Transformer, which canstep

the voltage to match it with the grid, is used to overcome the difference in voltagest@nd
establish an interconnection for the supply of power.

In a large Solar Power plant, every Inverter is installed with a Transformer locally to the inverter,

5 Refer to PV magazir@E to supply 100 MW/300 MWh battery for South Australia solar fape magazine
International (pvmagazine.com)
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to step-up the voltage to a medium level, other than the voltage available at the grid. This is done
to form a network of Transformers to collect the power coming from each Inverter.

This Electric network of transformers will have dngh-capacityMain Transformer, which does
the final stepup for the connection with the grid.

Besides th&ransformes, Solar Power plants are installed wgbmeother electrical equipment
like,

i) Electric Switchgear

1)) Electric Bus system

iii) Electric Protection system &

iv) Electric Energy measurement system

Figure (§ Substation Transformer

8 Image found from the following websifEransformer substation THE TRENT he Trent (thetrentonline.com)
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2.6 Role of Steek Concrete Structurs, Roadways & Fencing

Steel & Concrete structures are necessary structures for the installation of solar modules and all
other necessarglectrical equipment. Roadways provide access to the modules for site personnel
for work to be completed for maintenance and general site operation. Fencing is installed at solar
facilities to determine the boundary of the facility, safety, as well asrolimtg who has access

to the facility.

Figure (7)
Steel Structures within a Substation

" Image found from the following websit8ary-Chicago Airport SubstatieRower Line Upgrades | Newkirk
Electric (newkirkelectric.com)
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2.7 GeneralEffects of Solar Power Plants

2.7.1 Noise from the Equipment

In aSolar power plantthe Solar Inverters and the Power Transformers are the main soofces
noise the cooling fans mounted on thRower Transformerare responsible for majority of the
noise. However, the noise produced thys equipmentare effective only in the vicinity dhe
equipment and decayvith the distance. When this equipment is located appropriately in the
plant the effect of noise can be minimized.

2.7.2 Increased Road Traffic, Noise and Fugitive dust

The Solar Powerplant is a power plant with stationary equipment producing energy based on the
photovoltaic effect. There will not be any transportation of raw material or the plant wastage for
the Solar power plant. Hence, Solar power plants do not inerétaes Traffic, Noise and Fugitive
dust. However, during construction there will be consideratbédfic of construction vehicles
transporting theequipment of the plantNecessary mitigation measurasistbe taken to avoid
traffic congestion, Noise and Ftige dust during the construction of the Solar Power plant

2.7.3 Environmental and Wildlife

Solar energy systems/power plants do not produce air pollution or greenhouse gases. Using solar
energy can have a positive indirect effect on the environmegduces he use of other energy
sources that have larger effects on the environmeHbwever, some toxic materials and
chemicals are used to make the photovoltaic (PV) cells that convereligingyinto electricity.

There has been a relatively low number of studies that have been dormwnsolar facilities
affect wildlife However, the following methods can be adopted to minimize the impact of Solar

power plants on wildlifg
i) Avoid areas of high native biodiversagpd highquality natural communities
i) Allow for wildlife connectivity, now and in the face of climate change
i) Preferentially use disturbed or degraded lands
iv) Protect water quality and avoid erosion
V) Restore native vegetation and grasslands
vi) Providewildlife habitat

8 MakingSolar WildlifeFriendly

Creating solutions to maximize conservation benefit from solar production
https://www.nature.org/en-us/aboutus/wherewe-work/united-states/north-carolina/storiesin-north-
carolina/makingsolarwildlife-friendly/
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2.7.4 Farming land

One of the biggest concerns with solar farms built on farmland is the effects they will have on the
land once all the panels and associated equipment are removed from the site, as well the effect
on local wildlife species arttle ability for the land to be used with domesticated animals.

The land occupying a solar farm can be reverted to agricultural uses once the project has reached
the end of its operational life. The life of a solar installation is rough®3@ears andan provide

a recovery period, increasing the value of that land for agriculture in the future. Giving soil rest
can also maintain soil quality and contribute to the biodiversity of agricultural fand.

Siliconbased photovoltaic cells (PV) are the type of PV cells commonly used. Most solar panels
are manufactured with a glass front that protects the PV cell as well as either a aluminum or steel
frame. Research shows that traces metals leaching from sodaiules is unlikely to present a
significant risk due to the sealed nature of the PV cells. Some manufacturers use cadmium
telluride (CdTe). Cadmium compounds are toxic, but studies show that these compounds cannot
be emitted from CdTe modules during namoperation or even during fires. Industrial
incineration temperatures, which are higher than grassfires, are required to release the
compounds from the module¥®

During the Plant operation, Solar farms can be used to graze domestic animals suchms shee
which are commonly used to control vegetation at the facility as they do not climb on or damage
the PV modules. It is not necessary to raise the PV modules in height to accommodate grazing as
vegetation is accessible beneath the modules at the standardnting heights. When sheep are

used for grazing to control vegetation growth it can benefit local shepherds, the solar operators,
and the land due to a reduction in mowing, herbicide, and other management needs. Cattle
grazing is generally not compatibhth PV facilities due to the risk of damage to the modules.
Wild animals can graze under PV modules; however, security fences can be installed to increase
the security of the facility as well as keeping out larger animals if they are deemed to be aedamag
risk to the modules. Fencing can be built to accommodate smaller animals such as foxes. The
areas below the PV modules can be built to provide a habitat and forage to pollinators, birds, and
other small specie

9C I NJY S ND@&GohglSolan#ps:fiwww.energy.gov/eere/solar/farmersyuidegoingsolar
0CEF NYSNDa& Ddzh Rsps:ivavw.endrdyyid/edrezsbldr/fddmersyuidegoingsolar
UCF NXYSND& Ddzh Rsps:ivavw.endrdyyid/edrezsbldr/fddmersyuidegoingsolar
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The present document, as mentioned in the previous sectionbeidinal report created after
reviewing the application documents submitted by the applic&ie MoonSolar, LLC.

In this section, a detailed discussion is made on the Initiaéwe\Site visit and the Final review
from Wells Engineering.

3.1 Initial Review

Wells Engineering and its Consultants working on the Siting Progeetw the applicant

document for their adequagygs part of the requirements of the state order for theLJLJ A O y (i Q2
Blue MoonCase No. 20QR00414. After the initial review of the application documenta list of
statementswas submittedrom Firstand Second Requesfor Information

3.2 Site Visit

As part of the requirements of the state order, for theLJLJ A OF y (i Q#00414, Wells b 2 ® H n
Engineering, made a visit to site as organized by the Siting boasjridd o, 202.

The locations visited are indicated on the sitsit locationbelow. Reference ig 8).

19
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B 5 Locaion

. = Proposed Substation

Fig. B)
SiteVisit Location

Pictures from the site visit are shown in the following pages.
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Picture (1)
Location #WMillersburg Pike
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powerful engineering

Picture (2)
Location #ZRuddles Rd/Old East Broadwell Cemetery
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Picture B)
Location #FExisting PondHedges Lane
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L7g

Existing house & Barn nc;
shown on Plot 2

Picture (4)

Location #3 House in Hedges Lane not shown on Plot 2 Map
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Picture (5)
Location #4 Existing Pond Republican Pike SR 393
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Picture (6)

Location #5 Existing gravel road (Republican Pike/SR 393
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Picture (7)

Location #6 Substation Site
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Picture (8)

Location #6 Substation Site, Existing TransmissionLine
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Picture (9)
Location #7 Millersburg Pike Rd
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