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ABOUT WELLS ENGINEERING 

tƻǿŜǊ {ȅǎǘŜƳǎ 9ƴƎƛƴŜŜǊƛƴƎ 

Since 2004, Wells Engineering has served utility, industrial, and commercial facilities 

for all their power needs. Quality and innovation have established Wells as Οthe go-
to engineering firm specializing in the planning, design, control, and analysis of 
electrical power systems. With a great reputation of 
working closely with our clients and listening to their 
requests, our team diligently provides solutions that 
fit every need. 

Our Mission 

Our mission is to provide unsurpassed quality 
engineering service and customer support. We will 
conduct our business in the most professional manner 
possible and provide the highest quality product in a 
timely manner. Our value-added engineering will be 
recognized and provide the opportunity to earn our 
ŎǳǎǘƻƳŜǊǎΩ ŎƻƴŦƛŘŜƴŎŜΦ ²Ŝ ǿƛƭƭ ǳǎŜ ǇǊƻǾŜƴ ǘŜŎƘƴƻƭƻƎȅ 
to create advanced power systems designs to support 
the development of the safest and most reliable 
systems for our clients. 

{ŜǊǾƛŎŜǎ 

PLANNING AND STUDIESΦ  !ǊŎ CƭŀǎƘ IŀȊŀǊŘ !ƴŀƭȅǎƛǎ ω {ƘƻǊǘ /ƛǊŎǳƛǘ !ƴŀƭȅǎƛǎ ω 
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!ƴŀƭȅǎƛǎ ω tƻǿŜǊ vǳŀƭƛǘȅ !ƴŀƭȅǎƛǎ ω ±ƻƭǘŀƎŜ CƭƛŎƪŜǊ !ƴŀƭȅǎƛǎ ω Lƴǎǳƭŀǘƛƻƴ 
/ƻƻǊŘƛƴŀǘƛƻƴ !ƴŀƭȅǎƛǎ ω {ǿƛǘŎƘƛƴƎ ¢ǊŀƴǎƛŜƴǘ !ƴŀƭȅǎƛǎ ω DŜƴŜǊŀǘƻǊ {ǘŀōƛƭƛǘȅ !ƴŀƭȅǎƛǎ 
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DESIGN ENGINEERING AND EPC SERVICES.  DŜƴŜǊŀǘƻǊ tǊƻǘŜŎǘƛƻƴ ϧ /ƻƴǘǊƻƭ ω ¢ϧ5 
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{ǳōǎǘŀǘƛƻƴǎ ω {/!5! ω /ŀǇŀŎƛǘƻǊ ϧ IŀǊƳƻƴƛŎ CƛƭǘŜǊ .ŀƴƪǎ ω aƻǘƻǊ tǊƻǘŜŎǘƛƻƴ ϧ 
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/ŀōƭŜ 5ƛǎǘǊƛōǳǘƛƻƴ ω 9ƳŜǊƎŜƴŎȅ DŜƴŜǊŀǘƻǊ LƴǘŜƎǊŀǘƛƻƴ ω !¢{ {ǇŜŎƛŦƛŎŀǘƛƻƴǎ ϧ 5ŜǎƛƎƴ 
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 General Statement 
 

The present document is the Final report prepared for the Solar Generation siting project of Blue 

Moon Solar LLC who is applying for a certificate of construction for an approximately 70 MW 

Merchant Electric Solar Generation Facility in Harrison County, KY. 

 

1.1 Scope 

As part of the personal service contract for the ΨGeneration Siting Board Fall 2021ΩΣ between The 

Commonwealth of Kentucky Energy Environment Cabinet/Public Service commission and Wells 

Engineering, in the matter of the order issued for case number 2020-00414, Wells Engineering 

was appointed to review the Application documents and the Site assessment report submitted 

by the applicant as per the Kentucky Revised Statutes 278.706 & .708 and submit a Final report 

on the Solar Generation Siting for the application for a construction certificate by Blue Moon 

Solar LLC in Harrison County KY. 

 

Wells Engineering 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 the siting project 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. 
ii) Watters Unclaimed Property Consulting LLC for Economic impact. 
iii) Clark Toleman, MAI-SRA for the review on impact on property values. 

 

1.2 Reference Document 
 
The following documents are referenced for the creation of this document. 

i) Application Exhibit F (SAR and Exhibits)  
ii) Application with Exhibits A-E and G,  
iii) Kirkland Property Valve Impact Analysis  
iv) Kentucky Revised Statutes1, KRS 278-706, 708, 710 
v) Public Resources within 2 Mile of PV Panels Exhibit A  
vi) Responses provided by Bluebird Solar, LLC for First RFI 
vii) Responses provided by Bluebird Solar, LLC for Second RFI 
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 Solar Electric Power ς ΨKnow-howΩ 
 

Earth receives energy from the sun in the form of heat and light. It is possible for the light energy 

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

/Ŝƭƭ ŦƻǊ ǎƘƻǊǘύΦ ! ǎƻƭŀǊ ŎŜƭƭ ǊŜŎŜƛǾŜǎ ΨtƘƻǘƻƴǎΩ ŦǊƻƳ ǎǳƴƭƛƎƘǘ ǿƘƛŎƘ ǘƘŜƴ ǇǊƻŘǳŎŜǎ 9ƭŜŎǘǊƛŎ Ψ±ƻƭǘǎΩ 

ǘƘǳǎ ƎƛǾƛƴƎ ǘƘŜǎŜ ŘŜǾƛŎŜǎ ǘƘŜ ƴŀƳŜ ΨtƘƻǘƻǾƻƭǘŀƛŎΩΦ 

A simple solar cell is relatively small and can only produce a couple watts of electricity, which is 

not sufficient for large-scale utilization. To increase the power production, several cells are 

ŎƻƳōƛƴŜŘ ǘƻ ŦƻǊƳ ŀ Ψ{ƻƭŀǊ aƻŘǳƭŜΩΣ ǿƘƛŎƘ Ŏŀƴ ǇǊƻŘǳŎŜ ŀ ǳǎŀōƭŜ ŀƳƻǳƴǘ ƻŦ ŜƭŜŎǘǊƛŎƛǘȅΦ ! Ψ{ƻlar 

{ȅǎǘŜƳΩ ƛǎ ǿƘŜƴ ǎŜǾŜǊŀƭ ǎƻƭŀǊ ƳƻŘǳƭŜǎ ŀǊŜ ŀǊǊŀƴƎŜŘ ǎȅǎǘŜƳŀǘƛŎŀƭƭȅ ŦƻǊ ƭŀǊƎŜ-scale power 

production.  

 

 

 

 

 

 

 

 
 
 

 
 

 

 
 

 
 

 

Fig. (1) 
 Solar System2 

 

For electricity generated by Solar systems to be utilized, it first must be connected to the regional 

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 a solar panels, in 

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

 
2 tƛŎǘǳǊŜ ŦǊƻƳ ǘƘŜ ƻŦŦƛŎƛŀƭ ǿŜōǎƛǘŜ ƻŦ ΨhŦŦƛŎŜ ƻŦ 9ƴŜǊƎȅ 9ŦŦƛŎƛŜƴŎȅ ϧ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅΩ 
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design of the plant and is then connected to the regional electric grid for distribution 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 Plant consists of a solar system and the other associated electrical 

and plant equipment for transmitting the energy generated. 

 
 

Fig. (2)  
A Solar Power Plant3 

 

Some of the commonly seen equipment in a solar power plant are, 
i) Solar Modules 
ii) Inverters, 
iii) Batteries 
iv) Power transformer,  
v) High voltage Circuit breakers, Fuses and Other protection equipment  
vi) Utility Metering equipment 
vii) Electrical Conductors &  
viii) Steel & Concrete structures,  

 
2 Image found from industrial-on-grid-scheme.png (1600×1546) (avenston.com) 

https://avenston.com/content/uploads/2018/07/industrial-on-grid-scheme.png
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A Solar Power plant, constructed by a private entity, after making Power Purchase Agreements 

(PPA) with the local Electric Power grid to supply electric power, is known as a ΨaŜǊŎƘŀƴǘ Electric 

{ƻƭŀǊ tƻǿŜǊ tƭŀƴǘΩ. 

2.2 Role of Solar Modules 

As stated earlier a Solar Module which is ΨthotovoltaicΩΣ ǳǎŜǎ ΨtƘƻǘƻƴǎΩ ǘƘŀǘ ŀǊŜ ŀōǎƻǊōŜŘ ŦǊƻƳ 

sunlight to then produce electric power. This electric power is unidirectional in nature and 

requires additional equipment such as Inverters and Transformers for Electric Power Utilization. 

Besides the additional equipment, the Solar modules are manufactured with the ability to track 

the sun to increase their efficiency.  

 

 

Fig. (3) 
 Solar Modules Installed on Farmland4 

 

2.3 Role of Inverters 

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

 
3 Refer to PV magazine Molong Solar Farm nolonger in development, successfully energised  ï pv magazine 

Australia (pv-magazine-australia.com) 

https://www.pv-magazine-australia.com/2020/12/01/molong-solar-farm-nolonger-in-development-successfully-energised/
https://www.pv-magazine-australia.com/2020/12/01/molong-solar-farm-nolonger-in-development-successfully-energised/
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unidirectional and is in 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 Alternating current, AC for 

utilization. 

A Ψ{olar inverterΩ or a ΨPV inverterΩ is a power electronic device which converts the DC Power 

generated by the Solar system, into AC Power. This AC Power is then transmitted to the electrical 

grid for power distribution. 

 

Figure (4) 
 Industrial Solar Inverter4 

4 Refer to PV magazine SMA reaches 10 GW of installed Sunny Central inverters in North America ï pv magazine 

USA (pv-magazine-usa.com) 

 

2.4 Role of Batteries 

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 to overcome 

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. 

https://pv-magazine-usa.com/2018/01/16/sma-reaches-10-gw-of-installed-sunny-central-inverters-in-north-america/
https://pv-magazine-usa.com/2018/01/16/sma-reaches-10-gw-of-installed-sunny-central-inverters-in-north-america/
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The Solar Modules and the Batteries function on DC. A proper combination of Solar Modules and 

Batteries can produce electricity all day long. 

 

Figure (5)  
GE Industrial Battery5 

 

2.5 Role of Transformers and Other associated switchyard equipment 

A Transformer is an electrical power equipment which is used either to step-up or to step-down 

the voltage of an electrical power source without changing the frequency of the voltage. A 

Transformer is an AC power equipment.   

In a Solar Power plant, the 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 can step-up 

the voltage to match it with the grid, is used to overcome the difference in voltages and to 

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 magazine GE to supply 100 MW/300 MWh battery for South Australia solar farm ï pv magazine 

International (pv-magazine.com) 

https://www.pv-magazine.com/2019/09/20/ge-to-supply-100-mw-300-mwh-battery-for-south-australia-solar-farm/
https://www.pv-magazine.com/2019/09/20/ge-to-supply-100-mw-300-mwh-battery-for-south-australia-solar-farm/
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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 one high-capacity Main Transformer, which does 

the final step-up for the connection with the grid. 

Besides the Transformers, Solar Power plants are installed with some other electrical equipment 

like, 

i) Electric Switchgear 
ii) Electric Bus system 
iii) Electric Protection system & 
iv) Electric Energy measurement system 

 

 
Figure (6) Substation Transformer6 

 
6 Image found from the following website Transformer substation THE TRENT - The Trent (thetrentonline.com) 

https://www.thetrentonline.com/man-vandalises-transformer-osun-gets-electrocuted-death-photo/transformer-substation-the-trent/
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2.6 Role of Steel & Concrete Structures, Roadways & Fencing 

Steel & Concrete structures are necessary structures for the installation of solar modules and all 

other necessary electrical 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 as controlling who has access 

to the facility. 

 

Figure (7) 
 Steel Structures within a Substation7 

 

 
7 Image found from the following website Gary-Chicago Airport Substation-Power Line Upgrades | Newkirk 

Electric (newkirk-electric.com) 

https://www.newkirk-electric.com/projects/transmission-distribution/gary-chicago-airport-substation-power-line-upgrades/24#/
https://www.newkirk-electric.com/projects/transmission-distribution/gary-chicago-airport-substation-power-line-upgrades/24#/
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2.7 General Effects of Solar Power Plants 

2.7.1 Noise from the Equipment 

In a Solar power plant the Solar Inverters and the Power Transformers are the main sources of 

noise, the cooling fans mounted on the Power Transformers are responsible for majority of the 

noise. However, the noise produced by this equipment are effective only in the vicinity of the 

equipment and decay with 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 increase the Traffic, Noise and Fugitive 

dust. However, during construction there will be considerable traffic of construction vehicles 

transporting the equipment of the plant. Necessary mitigation measures must be taken to avoid 

traffic congestion, Noise and Fugitive 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 environment, reduces the use of other energy 

sources that have larger effects on the environment. However, some toxic materials and 

chemicals are used to make the photovoltaic (PV) cells that convert light energy into electricity. 

There has been a relatively low number of studies that have been done on how solar facilities 

affect wildlife. However, the following methods can be adopted to minimize the impact of Solar 

power plants on wildlife8, 
i) Avoid areas of high native biodiversity and high-quality natural communities 
ii) Allow for wildlife connectivity, now and in the face of climate change 
iii) Preferentially use disturbed or degraded lands 
iv) Protect water quality and avoid erosion 
v) Restore native vegetation and grasslands 
vi) Provide wildlife habitat 

 
8 Making Solar Wildlife-Friendly 
Creating solutions to maximize conservation benefit from solar production  
https://www.nature.org/en-us/about-us/where-we-work/united-states/north-carolina/stories-in-north-
carolina/making-solar-wildlife-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 and the 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 roughly 20-25 years and can 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 land. 9 

Silicon-based 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 solar modules 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 normal operation or even during fires. Industrial 

incineration temperatures, which are higher than grassfires, are required to release the 

compounds from the modules. 10 

During the Plant operation, Solar farms can be used to graze domestic animals such as sheep, 

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 standard mounting 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 compatible with 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 a damage 

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 species.11 
  

 
9 CŀǊƳŜǊΩǎ DǳƛŘŜ ǘo Going Solar https://www.energy.gov/eere/solar/farmers-guide-going-solar 
10 CŀǊƳŜǊΩǎ DǳƛŘŜ ǘƻ DƻƛƴƎ {ƻƭŀǊ https://www.energy.gov/eere/solar/farmers-guide-going-solar 
11 CŀǊƳŜǊΩǎ DǳƛŘŜ ǘƻ DƻƛƴƎ {ƻƭŀǊ https://www.energy.gov/eere/solar/farmers-guide-going-solar 

https://www.energy.gov/eere/solar/farmers-guide-going-solar
https://www.energy.gov/eere/solar/farmers-guide-going-solar
https://www.energy.gov/eere/solar/farmers-guide-going-solar
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 Blue Moon Solar ς Application Review & Findings 

The present document, as mentioned in the previous sections, is the final report created after 

reviewing the application documents submitted by the applicant, Blue Moon Solar, LLC. 

In this section, a detailed discussion is made on the Initial review, Site visit and the Final review 

from Wells Engineering. 

3.1 Initial Review 

Wells Engineering and its Consultants working on the Siting Project review the applicant 

document for their adequacy, as part of the requirements of the state order for the ŀǇǇƭƛŎŀƴǘΩǎ 

Blue Moon Case No. 2021-00414. After the initial review of the application documents, a list of 

statements was submitted from First and Second Requests for Information 

3.2 Site Visit 

As part of the requirements of the state order, for the ŀǇǇƭƛŎŀƴǘΩǎ /ŀǎŜ bƻΦ нлн1-00414, Wells 

Engineering, made a visit to site as organized by the Siting board, on April 19th, 2022. 

The locations visited are indicated on the site visit location below. Reference Fig (8). 

 



Solar Generation Siting Final Report 
Blue Moon County Solar, LLC 
KY State Board on Electric Generation and Transmission Siting 
Case #2021-00414  

   

 

   20 

 

Fig. (8)  
Site Visit Location 

 

Pictures from the site visit are shown in the following pages. 
 

 

 

 

Proposed Substation 

1st Location  

2nd Location  

7th Location  

6th Location  

5th Location  4th Location  

3rd Location  
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Picture (1) 
Location #1 Millersburg Pike 
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Picture (2) 
 Location #2 Ruddles Rd/Old East Broadwell Cemetery 
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Picture (3) 
Location #3 Existing Pond - Hedges Lane 

 

 

 

 

 

 

 

 

 

 

 

 

 Existing Pond 
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Picture (4) 

Location #3 House in Hedges Lane not shown on Plot 2 Map 

 

 

 

 

 

 

 

 

 Existing house & Barn not 
shown on Plot 2 
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Picture (5) 

 Location #4 Existing Pond Republican Pike/SR 393 

 

 

 

 

 

 

 

 

 Existing Pond 
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Picture (6)  

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

 

 

 

 

 

 

 

 Existing House 
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Picture (7) 

 Location #6 Substation Site  

 

 

 

 

 

 34.5-69kV Substation Site 

 Existing Power Service Line 
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Picture (8) 

 Location #6 Substation Site, Existing Transmission Line  

 

 

 

 69kV Transmission Lines 

 34.5-69kV Substation Site 

 Standing Water 
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Picture (9) 

 Location #7 Millersburg Pike Rd 

 


























