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EXECUTIVE SUMMARY 

This report presents the findings of an Environmental Impact Statement (EIS) to determine the potential 
environmental impacts associated with the proposed installation of a 8.25-megawatt (AC) solar 
development by Revity Energy, LLC in the Town of Hopkinton, Rhode Island (hereinafter the Site).  The 
criteria covered in this EIS meet the requirements outlined in the Town of Hopkinton’s Non-Residential 
Photovoltaic Solar Energy System (PSES) Ordinance (dated January 22, 2019).   
 
The construction activities associated with the installation of the PSES will produce minimal adverse 
effects on the existing environment and ecology; this is consistent with any commercial or residential 
development.  There are minimal wildlife impacts expected, as the most valuable habitat area is not part 
of the project development area.   
 
During the 30-years of operation and maintenance, there are no expected impacts.  The design of the 
solar development will be done to minimize the removal of vegetation and will include buffering and 
screening to avoid adverse visual impacts to any adjacent property.  The use of the Site as a solar farm 
would have no long term, permanent effects on the land, and would not necessarily inhibit the future use 
of the land for residential, commercial or agricultural purposes.   
 
The development of this solar farm meets the need for renewable energy production, that will reduce 
carbon emitted, while minimizing the overall effects on the environment.   
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1.0  INTRODUCTION 

1.1 Purpose 

SAGE Environmental Inc. (SAGE) has prepared this Environmental Impact Statement (EIS) for the proposed 
installation of a 8.25-megawatt (AC) solar development by Revity Energy, LLC in the Town of Hopkinton, 
Rhode Island referred to as Main Street (Route 95, Exit 1) & 46 Gray Lane solar development (referred to 
herein as Main Street Solar) located at Assessor's Plat 7 Lots 62C, 64 and 65.  The proposed development 
is comprised of ground mounted photovoltaic (PV) panels. The purpose of this assessment is to outline 
the potential impacts on the environment due to the proposed operations to take place at the Site. The 
term “environment” in this report shall encompass the following criteria to be covered in detail 
throughout the report: 
 

• Geology and Soils 

• Hydrology and Water Quality 

• Floodplains 

• Wetlands 

• Wildlife Habitat and Vegetation 

• Visual resources 

• Air Quality 

• Noise 

• Transportation 

• Cultural Resources 

• Solid and Hazardous Waste 
 

 
 
1.2 Project Site Location 

The proposed project would cover an area located in southeastern Hopkinton, RI (hereinafter the Site). 
The project Site is comprised of approximately 29.04 acres of land located on 3 parcels, located at 
Assessor's Plat 7 Lots 62C, 64 and 65. The Site parcels are zoned as commercial, and located within the 
Hopkinton Industrial Park.  The Site abuts an existing solar facility, not developed by Revity Energy, and 
Interstate 95 (I-95).  There are no residential properties that abut the Site. Figure 1 provides a site plan, 
developed by DiPrete Engineering (dated October 22, 2020), denoting the proposed location of the solar 
panels and equipment.  
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Figure 1 
Main Street Solar 

 
 
1.3 Solar Arrays 

Before installation, the proposed solar array field would be mowed and cleared of existing tall vegetation. 
Permanent access roads would be cleared of vegetation and graded as necessary before being covered 
with gravel for reliable transport of materials for installation. As necessary, grading of the Site would occur 
for efficient installation of the solar arrays as well as to allow for proper containment and drainage of 
stormwater on the Site.   
   
Solar panels would be constructed in multiple parallel east-west rows. It is anticipated that power 
generated by the panels would be directed to 42 SunGrow string inverters and 4 Cooper Power Series - 
three-phase pad-mounted compartmental type transformers located on equipment pads at convenient 
locations throughout the Site; note that these numbers are subject to change and will be evaluated as 
part of the design stage of this development project.  Appendix A provides the manufacture technical 
specification data sheets for the inverters and transformers.  All equipment will follow National Electric 
Code, State and/or Local signage and labeling requirements. 
 
The transformers utilized will contain Envirotemp transformer oil, the transformers will be located on an 
equipment pad that includes containment sufficient to contain at least 125% of the fluid found in the 
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transformers.  Appendix A provides an example of the containment that may be used and the Safety Data 
Sheet (SDS) for Envirotemp, the exact containment equipment will be determined during the final design 
stage. 
  
The perimeter of the solar panels will be enclosed with 6’ foot-tall fence.  The fence will be elevated 
approximately 6 inches above ground level to allow for passage of small animals.  All applicable signage 
per National Grid, National Electric Code and/or state requirements will be affixed on the fences.   
 
Once installation of the arrays is complete and the solar development is in operation, maintenance of the 
vegetation in the solar array fields would occur regularly to control growth and prevent the shading of the 
solar panels. Vegetative maintenance would occur at the Site in the form of mechanical methods (i.e. lawn 
mowers and weed whackers).  
 
1.4 Operation and Maintenance 

Operation and maintenance of the system would involve inverters, transformers, and other supporting 
equipment, which would be expected to occur on a limited basis at certain points during the system's 
estimated 30-year life cycle. The area would be left unplowed from snow during the winter months except 
for when maintenance is necessary. Routine maintenance would also include periodic (2 to 3 times per 
year – Spring/Summer/Fall) mowing of the ground.  No chemicals, solvents, or herbicides (excluded water) 
will be used in the operation and maintenance of the PSES.   
 
1.5 Grid Connections and Distribution Lines 

All grid connections and distribution lines will be evaluated as part of the design stage of this development 
project.  
 
1.6 Decommissioning  

Solar PV panels have an estimated lifetime of about 30-35 years. At the end of operational life, or 
substantially reduced efficiency, the arrays would be dismantled and recycled/disposed of as part of a 
planned decommissioning process. All support structures, and associated electrical hardware (wiring, 
conduit, towers, etc.) would also be removed. The land would then be available for future operations by 
the land owner.  
 

2.0 EXISTING CONDITIONS AND EFFECTS ON THE ENVIRONMENT 

2.1 Geology, Soils, and Farmland  
 
2.1.1 Existing Conditions 

The soils located on the Site are fine sandy loam, identified by the United States Department of Agriculture 
Natural Recourses Conservation Service (NRCS) Web Soil Survey (WSS) as Agawam fine sandy loam, 
Canton and Charlton Fine Sandy loams (very Stoney) and Sutton fine sandy loam (very stony).  The western 
lot of the Site is identified as having “Prime Farmland”.  Figure 2 provides a map of the NRCS identified 
soils; and Figure 3 displays the “Statewide Important” farmland and “Prime Farmland. 
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Figure 2 
Soil Types Located at Site 

          
 

Figure 3 
Farm Land Soil Designation
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2.1.2 Effects on the Environment 

Impacts to the soils and geology at the Site would be minimal. The only impermeable surfaces to be 
constructed would be the concrete equipment pads and potentially the foundation associated with an 
energy storage system.  The concrete equipment pads will have a containment system for the proposed 
inverters and transformers.   
 
If blasting is to occur, a blasting plan will be developed that will include proper selection of blasting 
products to minimize groundwater impacts. In addition, packaged explosives will be used to reduce 
potential spills and minimize exposure of explosive products to groundwater.  
 
After construction of the solar farm is complete, exposed soils would be stabilized with vegetation, and 
no additional impacts to the soils is projected. Soil classified as “Prime Farmland” is on the western portion 
of the property between Interstate 95 (I-95) and abutting property that is an existing solar development.  
Note that the use of the site as a solar farm would have no long term, permanent effects on the soil, and 
would not necessarily inhibit the future use of the land for agricultural purposes. 
 
DiPrete Engineering has incorporated detailed soil erosion and sediment control measures as part of the 
design stage of this development project that conforms to RIDEM Best Management Practices (BMPs). 
Soil erosion and sediment control BMPs include silt fences, silt socks, and landscape plantings. 
 
2.2 Water Resources 

 
2.2.1 Existing Conditions 

2.2.1.1 Groundwater 

The Site is located within a groundwater recharge area, meaning that under certain hydraulic conditions 
water that enters the zone of saturation can move to the Pawcatuck Aquifer. The Site is also located within 
a Noncommunity Wellhead Protection Area.  Figure 4 provides a map of the wellhead protection areas. 
 
2.2.1.2 Surface Water 

There is no surface water located on the Site.    
 
2.2.1.3 Wetlands 

The Site contains three areas denoted as freshwater wetlands on the northeastern, eastern and southern 
Site boundaries. These features include swamps and forested wetlands.  Figure 5 provides the 
approximated location of the wetland areas.  Natural Resource Services, Inc has flagged wetlands at the 
Site. 
  
2.2.1.4 Vernal Pools 

Natural Resource Services, Inc did not find any areas that could potentially be vernal pools in the 
development area.  Note that the evaluation of the wetlands was during dry conditions.   
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2.2.1.5 Floodplains 

The Site is not located within any flood plains.  According to the Rhode Island Emergency Management 
Agency (RIEMA) floodplain maps, the entire property is located within Flood Zone X, which is designated 
as an area of 0.2% mean annual flood hazard and within the 500-year flood zone.  Figure 6 provides a map 
displaying floodplains produced by the Rhode Island Emergency Management Agency, which provides 
flood zone determination relative to the flood hazard areas delineated on FEMA’s FIRMs.   
 
 

Figure 4 
Wellhead Protection Area Map 
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Figure 5 
Wetland Delineation (approximate)

 
 

Figure 6 
RIEMA Floodplain Map 
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2.2.2 Effects on the Environment 

2.2.2.1 Groundwater 

Based on the nature of the proposed work to be completed at the Site, ground surface installations with 
minimal excavation, it is expected that there will be no groundwater impacts. The only products projected 
to be used at the Site are related to the use of electrical transformers, which utilizes an environmentally 
friendly transformer oil referred to as Envirotemps.  In addition, the transformers will be located on 
equipment pads with a containment system to protect groundwater should a release occur. This 
equipment will be constructed above surface grade and will be maintained regularly. As such, the risk of 
release of hazardous materials or petroleum products to the subsurface at the Site is negligible. 
 
2.2.2.2 Surface Water 

There is no surface water located on the Site, as such no impacts are expected. 
 
2.2.2.3 Wetlands 

There are regulated wetlands at the Site, minimal impact is projected to this type of habitat.  All Wetlands 
will be protected from clearing, grading, filling and building. There will be a 50 foot undisturbed upland 
buffer required for all wetlands.  
 
2.2.2.4 Vernal Pools 

Potential vernal pools were not observed and solar development is at least 50 feet from wetlands, as such 
impacts to vernal pools are not expected. 
 
2.2.2.5 Floodplains 

The Site is not located within any floodplains, and as such, no impact is projected. 
 
2.3 Wildlife Habitat and Vegetation  

 
2.3.1 Existing Conditions 

Figure 7 displays Conservation Opportunity Areas.  There is one (1) natural heritage area denoted within 
the Site boundary. According to the Rhode Island Department of Environmental Management, the species 
located within the Natural Heritage Area on the Site is Butterfly-weed or Pleurisy-root (Asclepias 
tuberosa), listed as state concern not a rare or endangered species.  Note that Natural Resource Services, 
Inc did not find any Butterfly-weed or Pleurisy-root (Asclepias tuberosa) when performing the wetlands 
walk through.    There are no unfragmented forest blocks located within the Site boundaries.   
 
Figure 8 displays ecological communities within the Site. These communities include; Hayfields/Pasture, 
NC, Oak Forest, Ruderal Grassland/Shrubland, Tree Plantation and Urban/Suburban Built.   
 
Land Management Services has assessed the forest conditions for the development area.  The assessment 
concluded that the Site is mostly comprised of abandoned upland fields at various stages of reforestation 
through a successional process. The northwest portion of the Site was identified as being in the earliest 
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stages, with pioneer species of trees (mostly Eastern redcedar) and shrubs/grasses. The eastern hill that 
is situated on a ridge, consisted of a series of walled pasture areas along the ridge. Most of the trees were 
identified as having a smaller diameter with a mix of early to mid-successional species: Hickory, Black 
cherry, surviving Eastern redcedars, Red maple, and Sugar maple. The assessment noted that there is a 
small percentage of trees with a larger diameter that consisted of old pasture oaks (Black & Scarlet oaks), 
White ash, and Red maple. Older Sugar maples were found in the northern portion of the Site providing 
the seed source for the scattered smaller diameter Sugar maples found on the hillside.  The assessment 
stated that the understory is compromised by the heavy presence of non-native invasive plants, with 
shrub and vine honeysuckle and Multi-flora rose shrubs impacting the native plant conditions. 
 
Natural Resource Services, Inc has assessed the wildlife habitat assessment.  The assessment concluded 
that the most valuable habitat within the Site exists along the riverine wetland area associated with the 
Ashaway River, which is located in the southern portion of the site.   
 
 
 

Figure 7 
Conservation Opportunity Areas 
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Figure 8 
Ecological Communities 

 
 
 
 
2.3.2 Effects on the Environment 

Construction work at the site would increase wildlife interaction with anthropogenic activity; however, 
construction would remain within the proposed boundaries of the project and construction activities 
would cause only impacts to the existing habitat and wildlife.  The impacts would be comparable to any 
other development activity that required clearing of land.  After construction, the use of the Site would 
become passive, with maintenance of the solar fields occurring at regular intervals throughout the year 
as described above in Section 1.4.   
 
Forested area planned for clearing for solar panels and drainage areas is estimated at approximately 22.75 
acres, with 17 acres of that area being the solar panel footprint.  This cleared area does not include old-
growth forest, as the majority of the Site is comprised of abandoned upland fields at various stages of 
reforestation.  In addition, the most valuable habitat within the Site will be maintained, as the southern 
portion of the Site will not be developed.  Thus, the forest canopy will be preserved and the current value 
of the travel corridor for wildlife will be maintained.   
 
The use of the Site as a solar farm would allow for habitat and vegetation to reestablish.  Fencing will 
surround the perimeter of the solar panels.  Preserved vegetated areas on the boundary of the Site will 
still be accessible to all wildlife.   
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2.4 Threatened or Endangered Species  

 
2.4.1 Existing Conditions 

The Site is denoted with Natural Heritage, as depicted in Figure 6.  According to the Rhode Island 
Department of Environmental Management, the species located within the Natural Heritage Area on the 
Site is Butterfly-weed or Pleurisy-root (Asclepias tuberosa), these are not rare or endangered species.  The 
Natural Heritage denotation is due to being listed as a species of state concern, rather than rare or 
endangered. 
 
2.4.2 Effects on the Environment 

No impacts to threatened or endangered species is projected, as there are no known threatened or 
endangered species found on the Site.    
 
2.5 Air Quality and Greenhouse Gas Emissions 

 
2.5.1 Existing Conditions 

The Site is wooded, however it abuts I-95 which would result in air quality impacts associated with 
vehicular pollution.  There are no current sources of greenhouse gas emissions identified at the Site, and 
due to the low density of development in the surrounding area, no significant impacts to the air quality 
were identified in the vicinity of the Site with the exception of vehicular pollution from I-95. 
 
2.5.2 Effects on the Environment 

Impacts to the air quality at the Site would be most prominent during the construction of the solar farm. 
Emissions of CO, CO2 and NOx from worker, construction and equipment transport vehicles, as well as 
additional construction equipment (heavy equipment, generators, office trailers, etc.) would temporarily 
increase during the months of construction. Dust pollution would be controlled by spraying water over 
open soil surfaces and the installation of gravel roads for transport of materials and equipment, as per 
the site development plans prepared by DiPrete Engineering.  Note that these conditions would be 
present for any construction activity. 
 
The power generation from the proposed solar panels would produce near-zero greenhouse gas 
emissions, and over the 30-year lease period, would promote beneficial impacts to the Site and 
surrounding air quality.  
 
2.6 Noise 

 
2.6.1 Existing Conditions 

The Site is currently wooded, with the northern portion of site abutting Interstate 95 (I-95). As such, noise 
at the southern portion of the Site is generally consistent with or lower than background noise levels in 
the surrounding area.  Typical wilderness ambient sound is 35 dB (Berger et al., 2015).  The northern side 
of the property, the property boundary along I-95, would have a slightly greater sound due to vehicular 
traffic. 
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2.6.2 Effects on the Environment 

Noise impacts associated with the development of the proposed solar farm would primarily occur during 
construction activities.  The noise associated with construction would occur for any development activity, 
it is not specific to the solar farm development.   
 
Following the completion of construction activities, the ambient sound environment would be expected 
to return to existing levels. The only sound emitting equipment would be the inverters and transformers.   
 
The Town of Hopkinton’s Non-Residential Photovoltaic Solar Energy System Ordinance (dated January 22, 
2019) states that noise levels from the Photovoltaic Solar Energy Systems (PSES) cannot exceed 40 dB at 
the property line.  Appendix B provides a pre-construction noise assessment, which concludes that sound 
emitted from the PSES is expected to be less than 40 dB at the property line when a sound barrier is 
utilized.  The pre-construction noise assessment incorporated a sound barrier around the equipment pads 
with a Noise Reduction Coefficient (NRC) of 0.27 or greater (e.g. wooden fence, acoustical curtain, or a 
sound jacket/blanket).  The specific location and design of the sound barrier will be determined following 
the Post Construction Environmental Noise Assessment that is conducted within 90 days of the solar farm 
becoming operational.  As it is likely that the combination of environmental (e.g. trees and shrubs) and 
site-specific features such as a fence will serve to dampen additive noise levels, potentially removing the 
need for a sound barrier.      
 
 
2.7 Visual Aesthetics 
 
2.7.1 Existing Conditions 

The Site is comprised of mostly forested areas with some cleared field areas on the north west portion of 
the Site. The northwest area of the Site is viewable along Gray Lane.   The southwest, south and eastern 
portion of the Site is not viewable along the property boundaries or Main Street (Route 3).  

 
2.7.2 Effects on the Environment 

In general, the proposed Site layout will focus on maintaining as much existing vegetation as possible 
along the Site perimeters to obscure construction and operational activities from the view of adjacent 
properties, homes, and roadways. The construction activity would change the appearance of the site by 
the presence of heavy equipment, grading, installation of the security fencing, PV racking systems, PV 
panels, electrical connections, inverters and transformers, as well as the electrical interconnection 
entering and leaving the Site.  However, this change in appearance would occur for any development 
activity, it is not specific to the solar development.  Once construction is completed, there would be 
minimal traffic entering and leaving the Site.  The overall site design is intended to minimize visual impacts 
of the proposed facility and provide buffering and screening where necessary   
 
The development of the solar farm would result in minor temporary visual impacts due to construction 
activities, however the visual presence of construction would occur for any commercial or residential 
development.  The long term operation of the solar farm will have negligible impacts during operation 
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and maintenance of the solar farm, as the goal of the overall site design is to minimize any visual impacts 
of the proposed facility. 
 
2.8 Lighting 

 
2.8.1 Existing Conditions 

The Site is currently wooded, and as such, there is no artificial lighting at the site. 
 
2.8.2 Effects on the Environment 

No lighting is planned or required for the site operations, and as such, no light pollution is projected. 
 
2.9 Transportation 

 
2.9.1 Existing Conditions 

The Site is comprised of mostly forested areas, as such, there is limited (if any) vehicle activity. 
 
2.9.2 Effects on the Environment 

Transportation impacts from the proposed solar development are expected to be minimal to none.   
 
2.10 Cultural Resources 

 
2.10.1 Existing Conditions 

Cultural resources include, but are not limited to, prehistoric and historic archaeological sites, historic 
structures, and historic sites at which important events occurred.  Figure 9 displays the location of 
historical sites and historical cemeteries.  Note that there are no historic sites located on the Site that are 
listed on the National Register of Historic Places by the RI Historic Preservation & Heritage Commission.  
There are three (3) historical cemeteries found on Site per an evaluation of the Rhode Island Advisory 
Commission on Historical Cemeteries database.   
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Figure 9 
Historical Cemeteries and Sites 

 
 

 
  



 

15  
 

 
 

 
2.10.2 Effects on the Environment 

The Public Archaeology Laboratory, Inc. (PAL) conducted a Phase I archaeological survey to determine if 
significant archaeological deposits are within the proposed Project.  The archaeological survey concluded 
that any archaeological deposits within the development area is unlikely to yield significant new 
information and was not recommended for listing in the State or National 
Register and no additional archaeological investigation was recommended.  PAL did recommend that a 
Cemetery Avoidance and Protection Plans be developed to ensure that the three (3) historical cemeteries 
located on the Site are protected during construction and development of the project; such that ground 
alterations and disturbance does not occur within 25 feet (ft) of a historical cemetery.  Appendix C 
provides a letter from the Rhode Island Historical Preservation and Heritage Commission (RIHPHC) stating 
they concur with PAL’s conclusions.   
 
Each cemetery is located farther that 25 feet from development activity.  As such, no impact is expected.   
 
 
 
2.11 Waste Management and Pollution Prevention  

 
2.11.1 Existing Conditions 

No waste generation and pollution occurring activities currently take place at the Site, and as such, waste 
and pollution are not generated on the property. 
 
2.11.2 Effects on the Environment 

Waste generated from the proposed Site activities would occur during the construction process. Materials 
denoted as waste would be removed from the Site properly and taken to an approved facility where the 
materials could be recycled as either fuel, mulch, or construction supply.  
Additional waste would be generated from the shipping materials used to transport the solar panels and 
accompanying equipment associated with the project (i.e. metal support racks and beams, transformers, 
inverters, concrete, conduit). Materials would be properly contained on Site in dumpsters until removal, 
and as much of the shipping materials as possible would be recycled before the remainder is disposed of 
in an approved landfill.  
 
No hazardous materials are proposed as part of the construction, operation or maintenance process, and 
all appropriate measures will be taken to prevent leakage or spills from construction equipment. The 
transformers proposed for the Site will use non-PCB containing transformer oil and will be placed on 
impermeable concrete pads with a containment system to prevent the release of petroleum products to 
the environment.  
 
The development of the solar farm would result in waste production due to construction activities, 
however no hazardous waste will be generated and all construction waste will be properly disposed of 
offsite.  Waste generation would occur for any commercial or residential development at the Site.  The 
long term operation of the solar farm will have insignificant impacts during operation and maintenance 
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of the solar farm. 
 
If an energy storage system is utilized at the Site, the lithium ion batteries will be properly recycled offsite 
when necessary.  
 

3.0  CONCLUSION 

The construction activities associated with the installation of the solar farm will comply with all RIDEM air, 
water quality and waste standards.  The construction of the solar farm will produce minor adverse effects 
on the existing environment and ecology; however, these effects, as identified in this report, are 
consistent with any commercial or residential development and for this reason are considered 
insignificant.  As described, there are minimal wildlife impacts expected.  During the 30-years of operation 
and maintenance, there are no expected environmental impacts from the Site.   
 

4.0  LIMITATIONS  

Data obtained from contributing consulting firms, public agencies, Site inspections, and data mapping 
sources were used in the assessment of this Site.  The accuracy of the conclusions derived from these data 
is based solely on the accuracy of the data reported and/or supplied.  Should information be made 
available concerning the Site which is not included in this report, it should be reported to SAGE so that 
findings, conclusions, and/or recommendations can be altered and modified (if necessary).  Any 
qualitative or quantitative information regarding the Site, which was not available to SAGE at the time of 
this assessment, may result in modification(s) to the conclusions and/or representations made in this 
report. 
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SG250HX-US
Multi-MPPT String Inverter for 1500 Vdc System 

12 MPPTs with max. efficiency 99%
Compatible with bifacial module
Built-in Anti-PID and PID recovery 
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HIGH YIELD
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CIRCUIT DIAGRAM EFFICIENCY CURVE 

SMART O&M

Compatible with Al and Cu AC cables
DC 2 in 1 connection enabled
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Reactive power at night function
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NEMA 4X protection and C5 anti-corrosion grade
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Dimensions (W*H*D)
Weight
Isolation method
Ingress protection rating
Night power consumption
Operating ambient temperature range
Allowable relative humidity range (non-condensing)
Cooling method
Max. operating altitude
Display
Communication
DC connection type
AC connection type
Compliance

Grid Support

1051*660*363 mm (41.4''*26''*14.3'')
95kg (209.4 lbs)
Transformerless

NEMA 4X
< 2 W

'-30 to 60 ℃ ('-22 to 140 ℉)
0 – 100 %

Smart forced air cooling
4000 m (> 3000 m der ating) 13123 ft (> 9843 ft derating)

LED, Bluetooth+APP
RS485 / PLC

Amphenol UTX (Max. 6 mm² 10AWG )
OT terminal (Max. 300 mm² 600 Kcmil)

UL1741, UL1741SA, IEEE1547, IEEE1547.1, CSA C22.2 107.1-01-2001,
FCC Part15 Sub-part B Class A Limits, California Rule 21,UL 1699B

Reactive power at night function, LVRT, HVRT,active & reactive power
control and power ramp rate control, Volt/Watt, Frequency/Watt

250 kVA @ 30 ℃ / 225 kVA @40 ℃/200 KVA @50℃
180.5 A

3 / PE, 800 V
680 – 880V

50 Hz / 45 – 55 Hz, 60 Hz / 55 – 65 Hz
< 3 % (at nominal power)

< 0.5 % In
> 0.99 / 0.8 leading – 0.8 lagging

3 / 3

Max. efficiency
CEC efficiency

99.0 % 
98.5 %

DC reverse connection protection
AC short circuit protection
Leakage current protection
Grid monitoring
Ground fault monitoring
DC switch
AC switch
Arc fault circuit interrupter (AFCI)
PV String current monitoring
Reactive powe at night function
PID protection
Overvoltage protection

Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes

An-ti PID or PID recovery
DC Type II and AC Type II

AC output power
Max. AC output current
Nominal AC voltage
AC voltage range
Nominal grid frequency / Grid frequency range
THD
DC current injection
Power factor at nominal power / Adjustable power factor 
Feed-in phases / connection phases

Type designation

Max. PV input voltage
Min. PV input voltage / Startup input voltage
Nominal PV input voltage
MPP voltage range
MPP voltage range for nominal power
No. of independent MPP inputs
Max. PV input current
Max. current for input connector
Max. DC short-circuit current

SG250HX-US
Input (DC)

Output (AC)

Efficiency

Protection

General Data

1500 V
600 V / 600 V

1080 V
600 V – 1500 V
860 V – 1300 V

12
26 A * 12

30 A
50 A * 12

SG250HX-US

*: Only compatible with Sungrow logger and iSolarCloud
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Compliant with CEA, IEC 61727/62116
Low/High voltage ride through (L/HVRT)
Active & reactive power control, power ramp 
rate control

Grid Support

Patented five-level topology, 98.8% CEC
efficiency, 98.5% Euro efficiency
Full power operation without derating up to 50 ℃

High Yield

World's highest output string inverter at 125kW 
(1500Vdc/600Vac)
2 to 5 MW power block design for lower total 
installed costs
DC/AC ratio up to 1.5

Higher ROI

Virtual central inverter design concept enables 
easy O&M
Compact design and light weight (68kg) for 
easy installation

Easy O&M

String Inverter for 1500 Vdc Systems

D
C

DC Switch

L1

L2

L3

PE

DC Bus

DC SPD

AC Switch

AC 

EMI

Filter

AC 

Filter

Inverter Circuit

(DC/AC)

AC 

Relays

DC 

EMI

Filter

AC SPD

Circuit Diagram

© 2017 Sungrow Power Supply Co., Ltd. All rights reserved.
Subject to change without Notice. Version #1.0



General Data

Dimensions (W*H*D)
Weight
Isolation method
Degree of protection
Night power consumption
Operating ambient temperature range
Allowable relative humidity range (non-condensing)
Cooling method
Max. operating altitude
Display / Communication
DC connection type
AC connection type
Compliance

Grid Support

670*810*294 mm
68 kg (150 Ibs)
Transformerless
IP65
< 2 W
-25 to 60 ℃ (> 50 ℃ derating)
0 - 100 %
Smart forced air cooling
4000 m (> 3000 m derating)
LED / RS485, Bluetooth +APP
Screw Clamp terminal (Max. 120 mm² )
Screw Clamp terminal (Max. 120 mm² )
CEA, IEC 62109, IEC 61727, IEC 62116, IEC 60068, 
IEC 61683, CE
LVRT, HVRT, active & reactive power control and
power ramp rate control

Nominal AC power (at 50 ˚C)
Max. AC output at PF=1 (at 50 ˚C)
Max. AC apparent power (at 50 ˚C)
Max. AC output current
Nominal AC voltage
AC voltage range
Nominal grid frequency / Grid frequency range
THD
DC current injection
Power factor at nominal powe / Adjustable power factor 
Feed-in phases / Connection phases

125000 W
125000 W
125000 VA
120 A
3 / PE, 600 V
480 - 690 V
50 Hz / 45 - 55 Hz, 60 Hz / 55 - 65 Hz
< 3 % (at nominal power) 
< 0.5 % In 
> 0.99 / 0.8 leading - 0.8 lagging
3 / 3

Efficiency

CEC efficiency / Euro efficiency 98.8 % / 98.5 % 

Protection

DC reverse connection protection
AC short-circuit protection
Leakage current protection
Grid monitoring
DC switch / AC switch
DC fuse
PV string current monitoring
Anti-PID function
Overvoltage protection

Yes
Yes
Yes
Yes 
Yes / Yes
No
No
Optional
DC Type II / AC Type  II 

Input (DC)

1500 V
860 V / 860 V
1050 V
860 - 1450 V
860 - 1250 V
1
1
240 A

Max. PV input voltage
Min. PV input voltage / Startup input voltage 
Nominal input voltage
MPP voltage range
MPP voltage range for nominal power
No. of independent MPP inputs
Max. number of PV strings per MPPT   
Max. DC short circuit current

Output (AC) 

SG125HV

Efficiency Curve 

Effi
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cy
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Three-phase pad-mounted 
compartmental type transformer

General
At Eaton, we are constantly striving to introduce 
new innovations to the transformer industry, 
bringing you the highest quality, most reliable 
transformers. Eaton’s Cooper Power series 
Transformer Products are ISO 9001 compliant, 
emphasizing process improvement in all phases 
of design, manufacture, and testing. In order 
to drive this innovation, we have invested 
both time and money in the Thomas A. Edison 
Technical Center, our premier research facility 
in Franksville, Wisconsin. Such revolutionary 
products as distribution-class UltraSIL™ 
Polymer-Housed Evolution™ surge arresters and 
Envirotemp™ FR3™ fluid have been developed at 
our Franksville lab. 

With transformer sizes ranging from 45 kVA 
to 12 MVA and high voltages ranging from 
2400 V to 46 kV, Eaton has you covered. From 
fabrication of the tanks and cabinets to winding 
of the cores and coils, to production of arresters, 
switches, tap changers, expulsion fuses, current 
limit fuses, bushings (live and dead) and molded 
rubber goods, Eaton does it all. Eaton’s Cooper 
Power series transformers are available with 
electrical grade mineral oil or Envirotemp™ FR3™ 
fluid, a less-flammable and bio-degradable fluid. 
Electrical codes recognize the advantages of 
using Envirotemp™ FR3™ fluid both indoors and 
outdoors for fire sensitive applications. The bio-
based fluid meets Occupational Safety and Health 
Administration (OSHA) and Section 450.23 NEC 
Requirements. 

Three-Phase 
Transformers
CA202003EN

Effective April 2016 
Supersedes 210-12 July 2015

COOPER POWER
SERIES



Figure 1. Three-phase pad-mounted compartmental type transformer.

LOW-
VOLTAGE 
BUSHING 
SUPPORT

SILL
Suitable for skidding, 
rolling, and jacking

5-position tap changer

Ground pad and strap for x0Parking stand

Liquid level gauge Nameplate  
laser-scribed anodized aluminum

Removable cabinet 
walls

Drip shield

Type Three Phase, 50 or 60 Hz, 65 ºC Rise 
(55 ºC, 55/65 ºC), 65/75 °C, 75 °C

Fluid Type Mineral oil or Envirotemp™ FR3™ fluid

Coil Configuration 2-winding or 4-winding or 3-winding (Low-High-Low), 3-winding (Low-Low-High)

Size 45 – 10,000 kVA

Primary Voltage 2,400 – 46,000 V

Secondary Voltage 208Y/120 V to 14,400 V

Specialty Designs

Inverter/Rectifier Bridge

K-Factor (up to K-19)

Vacuum Fault Interrupter (VFI)

UL® Listed & Labeled and Classified

Factory Mutual (FM) Approved®

Solar/Wind Designs

Differential Protection

Seismic Applications (including OSHPD)

Hardened Data Center

Table 1. Product Scope

Bay-O-Net fusing

LOW-VOLTAGE 
BUSHING 
Low-voltage 
molded epoxy 
bushings with 
NEMA® spades

LOADBREAK SWITCH

2
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Table 4. Audible Sound Levels

Self-Cooled, Two Winding kVA Rating

NEMA® TR-1  Average 

Decibels (dB)

45-500 56

501-700 57

701-1000 58

1001-1500 60

1501-2000 61

2001-2500 62

2501-3000 63

3001-4000 64

4001-5000 65

5001-6000 66

6001-7500 67

7501-10000 68

Table 6. Temperature Rise Ratings 0-3300 Feet (0-1000 meters)

Standard Optional 

Unit Rating (Temperature Rise Winding) 65 ºC 55 °C, 55/65 ºC, 75 °C

Ambient Temperature Max 40 ºC 50 ºC 

Ambient Temperature 24 Hour Average 30 ºC 40 ºC 

Temperature Rise Hotspot 80 ºC 65 ºC 

Table 2. Three-Phase Ratings

Three-Phase 50 or 60 Hz

kVA Available1:

45, 75, 112.5, 150, 225, 300, 500, 750, 1000, 1500, 2000, 2500, 3000, 3750, 5000, 7500, 10000
1Transformers are available in the standard ratings and configurations shown or can be customized to meet specific needs.

Table 3.  Impedance Voltage

Rating (kVA)

Low-voltage rating 

≤ 600 V 2400 Δ through 4800 Δ 6900 Δ through 13800GY/7970 or 13800 Δ

45-75 2.70-5.75 2.70-5.75 2.70-5.75
112.5-300 3.10-5.75 3.10-5.75 3.10-5.75
500 4.35-5.75 4.35-5.75 4.35-5.75
750-2500 5.75 5.75 5.75
3750 5.75 5.75 6.00
5000 6.00 6.50
otee:N The standard tolerance is ± 7.5%

Table 5. Insulation Test Levels

KV Class
Induced Test 180 or 400 Hz 
7200 Cycle kV BIL Distribution Applied Test 60 Hz (kV)

1.2

Twice Rated Voltage

30 10

2.5 45 15

5 60 19

8.7 75 26

15 95 34

25 125 40

34.5 150 50
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PAD DIMENSIONS

3.5"

I-3

CABINET/TANK DIMENSIONS

Figure 2. Transformer and pad dimensions.

* Add 9" for Bay-O-Net fusing.

Table 8. Fluid-Filled—Copper Windings 55/65 °C Rise1

1  Weights, gallons of fluid, and dimensions are for reference only and not for construction. Please contact Eaton for exact dimensions.

*  Add 9" for Bay-O-Net fusing.

65° Rise DEAD-FRONT—LOOP OR RADIAL FEED—BAY-O-NET FUSING OIL FILLED—COPPER WINDINGS

kVA Rating
OUTLINE DIMENSIONS (in.) Gallons of 

Fluid
Approx. Total 
Weight (lbs.)A* B C D E F G H I

45 50 64 39 34 30 64 69 43 20 110 2,100 
75 50 64 39 34 30 64 69 43 20 115 2,350
112.5 50 64 49 34 30 64 69 53 20 115 2,500
150 50 64 49 34 30 64 69 53 20 120 2,700
225 50 64 51 34 30 64 73 55 20 140 3,250
300 50 64 51 34 30 64 75 55 20 160 3,800
500 50 81 53 34 30 64 85 57 20 200 4,800
750 64 89 57 42 30 72 93 61 20 255 6,500
1000 64 89 59 42 30 72 93 63 20 300 7,800
1500 73 89 86 42 30 72 93 90 24 410 10,300
2000 73 72 87 42 30 72 76 91 24 420 11,600
2500 73 72 99 42 30 72 76 103 24 500 14,000
3000 73 84 99 46 37 84 88 103 24 720 18,700
3750 84 85 108 47 38 85 88 112 24 800 20,500
5000 84 96 108 48 48 96 100 112 24 850 25,000
7500 94 102 122 54 48 102 100 126 24 1,620 46,900

Table 7. Fluid-filled—aluminum windings 55/65 °C Rise1

65° Rise DEAD-FRONT—LOOP OR RADIAL FEED—BAY-O-NET FUSING OIL FILLED—ALUMINUM WINDINGS

kVA Rating
OUTLINE DIMENSIONS (in.) Gallons of 

Fluid
Approx. Total 
Weight (lbs.)A* B C D E F G H I

45 50 68 39 42 26 68 72 43 20 110 2,100
75 50 68 39 42 26 68 72 43 20 115 2,250
112.5 50 68 49 42 26 68 72 53 20 120 2,350
150 50 68 49 42 26 68 72 53 20 125 2,700
225 50 72 51 42 30 72 76 55 20 140 3,150
300 50 72 51 42 30 72 76 55 20 160 3,650
500 50 89 53 42 30 72 93 57 20 190 4,650
750 64 89 57 42 30 72 93 61 20 270 6,500
1000 64 89 59 42 30 72 93 63 20 350 8,200
1500 73 89 86 42 30 72 93 90 24 410 10,300
2000 73 72 87 42 30 72 76 91 24 490 12,500
2500 73 72 99 42 30 72 76 103 24 530 14,500
3000 73 84 99 46 37 84 88 103 24 620 16,700
3750 84 85 108 47 38 85 88 112 24 660 19,300
5000 84 96 108 48 48 96 100 112 24 930 25,000
7500 94 102 122 54 48 102 100 126 24 1,580 41,900

1 Weights, gallons of fluid, and dimensions are for reference only and not for construction. Please contact Eaton for exact dimensions.

* Add 9" for Bay-O-Net fusing.
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Standard features
Connections and neutral configurations

• Delta - Wye: Low voltage neutral shall be a fully insulated X0 
bushing with removable ground strap.

• Grounded Wye-Wye: High voltage neutral shall be internally tied 
to the low voltage neutral and brought out as the H0X0 bushing in 
the secondary compartment with a removable ground strap.

• Delta-Delta: Transformer shall be provided without a neutral 
bushing.

• Wye-Wye: High voltage neutral shall be brought out as the 
H0 bushing in the primary compartment and the low voltage 
neutral shall be brought as the X0- bushing in the secondary 
compartment.

• Wye-Delta: High voltage neutral shall be brought out as the H0 
bushing in the primary compartment. No ground strap shall be 
provided (line to line rated fusing is required).

High and low voltage bushings

• 200 A bushing wells (15, 25, and 35 kV)
• 200 A, 35 kV Large Interface
• 600 A (15, 25, and 35 kV) Integral bushings (dead-front)
• Electrical-grade wet-process porcelain bushings (live-front)

Tank/cabinet features

• Bolted cover for tank access (45-2500 kVA)
• Welded cover with hand hole (>2500 kVA)
• Three-point latching door for security
• Removable sill for easy installation
• Lifting lugs (4)
• Stainless steel cabinet hinges and mounting studs
• Steel divider between HV and LV compartment
• 20” Deep cabinet (45-1000 kVA)
• 24” Deep cabinet (1500-7500 kVA)
• 30” Deep cabinet (34.5/19.92 kV) 
• Pentahead captive bolt
• Stainless steel 1-hole ground pads (45-500 kVA)
• Stainless steel 2-hole ground pads (750-10,000 kVA)
• Parking Stands (dead-front)

Valves/plugs

• One-inch upper filling plug 
• One-inch drain plug (45-500 kVA)
• One-inch combination drain valve with sampling device in low 

voltage compartment (750-10,000 kVA)
• Automatic pressure relief valve

Nameplate

• Laser-scribed anodized aluminum nameplate

Figure 3. Drain valve with sampler. Figure 4. Automatic Pressure relief valve. Figure 5. Liquid level gauge.

Figure 6. External Gauges. Figure 7. External visible break with 
gauges.
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Optional features
High and low voltage bushings

• 200 A (15, 25 kV) bushing inserts
• 200 A (15, 25 kV) feed thru inserts
• 200 A (15, 25 kV) (HTN) bushing wells with removable studs
• High-voltage 600 A (15, 25, 35 kV) deadbreak one-piece bushings 
• Low voltage 6-, 8-holes spade
• Low voltage 12-, 16-, 20-holes spade (750-2500 kVA)
• Low voltage bushing supports

Tank/cabinet features

• Stainless steel tank base and cabinet
• Stainless steel tank base, cabinet sides and sill
• 100% stainless steel unit
• Service entrance (2 inch) in sill or cabinet side
• Touch-up paint (domestic)
• Copper ground bus bar
• Kirk-Key provisions
• Nitrogen blanket
• Bus duct cutout

Special designs

• Factory Mutual (FM)
• UL® Classified
• Triplex
• High altitude
• K-Factors
• Step-up
• Critical application
• Modulation transformers 
• Seismic applications (including OSHPD)

Switches

• One, two, or three On/Off loadbreak switches
• 4-position loadbreak V-blade switch or T-blade switch
• Delta-wye switch
• 3-position V-Blade selector switch
• 100 A, 150 A, 300 A tap changers
• Dual voltage switch
• Visible break with VFI interrupter interlock
• External visible break (15, 25, and 35 kV, up to 3 MVA)
• External visible break with gauges (15, 25, and 35 kV, up to 3 

MVA)

Gauges and devices

• Liquid level gauge (optional contacts)
• Pressure vacuum gauge (optional contacts and bleeder)
• Dial-type thermometer (optional alarm contacts)
• Cover mounted pressure relief device (optional alarm contacts)
• Ground connectors
• Hexhead captive bolt
• Molded case circuit breaker mounting provisions
• External gauges in padlockable box

Overcurrent protection

• Bay-O-Net fusing (Current sensing, dual sensing, dual element, 
high amperage overload)

• Bay-O-Net expulsion fuse in series with a partial range under-oil 
ELSP current limiting fuse (below 23 kV)

• Cartridge fusing in series with a partial range under-oil ELSP cur-
rent limiting fuse (above 23 kV)

• MagneX™ interrupter with ELSP current-limiting fuse
• Vacuum Fault Interrupter (VFI)
• Visible break window
• Fuse/switch interlock

Valves/plugs

• Drain/sampling valve in high-voltage compartment
• Globe type upper fill valve

Overvoltage protection

• Distribution-, intermediate-, or station-class surge arresters
• Elbow arresters (for dead-front connections)

Metering/fan/control

• Full metering package
• Current Transformers (CTs)
• Metering Socket
• NEMA® 4 control box (optional stainless steel)
• NEMA® 7 control box (explosion proof) 
• Fan Packages

Testing

• Customer test witness
• Customer final inspection
• Zero Sequence Impedance Test 
• Heat Run Test
• ANSI® Impulse Test 
• Audible Sound Level Test
• RIV (Corona) Test
• Dissolved Gas Analysis (DGA) Test
•  8- or 24-Hour Leak Test

Coatings (paint)

• ANSI® Bell Green
• ANSI® #61 Light Gray 
• ANSI® #70 Sky Gray
• Special paint available per request

Nameplate 

•  Stainless steel nameplate 

Decals and labels

• High voltage warning signs
• Mr. Ouch
• Bi-lingual warning
• DOE compliant
• Customer stock code
• Customer stenciling
• Shock and arc flash warning decal 
• Non-PCB decal
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Construction 
Core 

The three-legged, step-lap mitered core construction is manufac-
tured using a high-quality cutting machine. For maximum efficiency, 
cores are precisely stacked, virtually eliminating gaps in the corner 
joints. 

Five-legged wound core or shell-type triplex designs are used for 
wye-wye connected transformers, and other special transformer 
designs. 

Cores are manufactured with precision cut, burr-free,                   
grain-oriented silicon steel or amorphous metal, depending on 
customer preference or optimal material based upon performance 
requirements. Many grades of core steel are available for optimizing 
core loss efficiency. 

Coils 

Pad-mounted transformers feature a rectangular coil configuration 
with wire-wound, high-voltage primaries and sheet-wound 
secondaries. The design minimizes axial stress developed by short 
circuits and provides for magnetic balancing of tap connections. 

Coils are wound using the highest quality winding machines provid-
ing exacting tension control and conductor placement for superior 
short-circuit strength and maximum efficiency. 

Extra mechanical strength is provided by diamond pattern, epoxy-
coated paper insulation, used throughout the coil, with additional 
epoxy at heavy stress points. The diamond pattern distribution of the 
epoxy and carefully arranged ducts, provide a network of passages 
through which cooling fluid can freely circulate. 

Coil assemblies are heat-cured under calculated hydraulic pressure 
to ensure performance against short-circuit forces. 

Core and coil assemblies 

Pad-mounted transformer core and coil assemblies are braced with 
heavy steel ends to prevent the rectangular coil from distorting 
under short-circuit conditions. Plates are clamped in place using 
presses, and welded or bolted to form a solid core and coil 
assembly. Core and coil assemblies exceed ANSI® and IEEE® 
requirements for short-circuit performance. Due to the rigidity of the 
design, impedance shift after short-circuit is comparable to that of 
circular wound assemblies. 

Tanks 

Transformer tanks are designed for high strength and ease of 
handling, installation, and maintenance. Tanks are welded using 
precision-cut, hot rolled, pickled and oiled steel. They are sealed to 
protect the insulating fluid and other internal components. 

Transformer tanks are pressure-tested to withstand 7 psig without 
permanent distortion and 15 psig without rupture. 

Tank finish 

An advanced multi-stage finishing process exceeds IEEE Std 
C57.12.28™-2014 standards. The eight-stage pre-treatment process 
assures coating adhesion and retards corrosion. It converts tank 
surfaces to a nonmetallic, water insoluble iron phosphate coating. 

The paint method consists of two distinct layers of paint. The first 
is an epoxy primer (E-coat) layer which provides a barrier against 
moisture, salt and corrosives. The two-component urethane final 
coat seals and adds ultraviolet protection. 

Vacuum processing 

Transformers are dried and filled with filtered insulating fluid under 
vacuum, while secondary windings are energized. Coils are heated 
to drive out moisture, ensuring maximum penetration of fluid into 
the coil insulation system. 

Insulating fluid 

Eaton’s Cooper Power series transformers are available with 

electrical-grade mineral insulating oil or Envirotemp™ FR3™ fluid. 
The highly refined fluids are tested and degassed to assure a 
chemically inert product with minimal acid ions. Special additives 
minimize oxygen absorption and inhibit oxidation. To ensure high 
dielectric strength, the fluid is re-tested for dryness and dielectric 
strength, refiltered, heated, dried, and stored under vacuum before 
being added to the completed transformer.

Eaton’s Cooper Power series transformers filled with 
Envirotemp™ FR3™ fluid enjoy unique fire safety, environmental, 
electrical, and chemical advantages, including insulation life extend-
ing properties. 

A bio-based, sustainable, natural ester dielectric coolant, 
Envirotemp™ FR3™ fluid quickly and thoroughly biodegrades in 
the environment and is non-toxic per acute aquatic and oral toxicity 
tests. 

Building for Environmental and Economic Sustainability (BEES) 
total life cycle assessment software, utilized by the US Dept. of 
Commerce, reports its overall environmental performance impact 
score at 1/4th that reported for mineral oil. Envirotemp™ FR3™ fluid 
has also earned the EPA Environmental Technology Verification of 
transformer materials. 

With a fire point of 360 °C, Envirotemp™ FR3™ fluid is FM 
Approved® and Underwriters Laboratories (UL®) Classified “Less-
Flammable” per NEC® Article 450-23, fitting the definition of a Listed 

Product per NEC®. 

Pad-mounted VFI transformer 

Eaton’s Cooper Power series VFI transformer combines a 
conventional distribution transformer with the proven Vacuum 
Fault Interrupter (VFI). This combination provides both voltage 
transformation and transformer over current protection in one space 
saving and money saving package. The pad-mounted VFI transformer 
protects the transformer and provides proper coordination with 
upstream protective devices. When a transformer fault or overload 
condition occurs, the VFI breaker trips and isolates the transformer. 

The three-phase VFI breaker has independent single-phase initiation, 
but is three-phase mechanically gang-tripped. A trip signal on any 
phase will open all three phases. This feature eliminates single-phas-
ing of three phase loads. It also enables the VFI breaker to be used 
as a three-phase load break switch. 

Due to the resettable characteristics of the VFI breaker, restoring 
three-phase service is faster and easier. 

The sealed visible break window and switch is an option that can 
be installed to provide visible break contact. This feature provides 
enhanced safety and allows an operator to see if the loadbreak 
switch contacts are in an open or closed position before performing 

Figure 8. VFI transformer with visible break.
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maintenance. 

Envirotran™ FM Approved special protection transformer 

Eaton’s Cooper Power series Envirotran™ transformer is FM 
Approved and suitable for indoor locations. Factory Mutual Research 
Corporation’s (FMRC) approval of the Envirotran transformer line 
makes it easy to comply with and verify compliance with Section 
450.23, 2008 NEC, Less-Flammable Liquid-Filled Transformer 
Requirements for both indoor and outdoor locations. 

Envirotran FM Approved transformers offer the user the benefit 
of a transformer that can be easily specified to comply with NEC, 
and makes FM Safety Data Sheet compliance simpler, while also 
providing maximum safety and flexibility for both indoor and outdoor 
installations. 

Because the “FM Approved” logo is readily visible on the 
transformer and its nameplate, NEC compliance is now easily 
verifiable by the inspector. 

Envirotran FM Approved transformers are manufactured under 
strict compliance with FMRC Standard 3990 and are filled with 

FM Approved Envirotemp™ FR3™ fluid, a fire-resistant dielectric 
coolant. 

Special application transformers
Data Center transformer

With focus rapidly shifting from simply maximizing uptime and 
supporting demand to improving energy utilization, the data center 
industry is continually looking for methods to increase its energy 
efficiency and reliability. Utilizing cutting edge technology, Eaton’s 
Cooper Power series Hardened Data Center (HDC) transformers 
are the solution. Designed with special attention given to surge 
protection, HDC liquid-filled transformers provide superior 
performance under the harshest electrical environments. Contrary 
to traditional dry-type units, HDC transformers provide unsurpassed 
reliability, overloadability, operational life, efficiency, thermal loading 
and installed footprint. These units have reliably served more than 
100 MW of critical data center capacity for a total of more than 
6,000,000 hours without any reported downtime caused by a 
thermal or short-circuit coil failure. 

The top priority in data center operations is uninterrupted service. 
Envirotran HDC transformers from Eaton, having substantially higher 
levels of insulation, are less susceptible to voltage surges. Eaton has 
experienced zero failures due to switching transients. The ANSI® and 
IEEE® standard impulse withstand ratings are higher for liquid-filled 
transformers, making them less susceptible to insulation failure. 
The Envirotran HDC transformer provides ultimate protection by 
increasing the BIL rating one level higher than standard liquid-filled 
transformer ratings. The cooling system of liquid-filled transformers 
provides better protection from severe overloads—overloads that 
can lead to significant loss of life or failure.

Data center design typically includes multiple layers of redundancy, 
ensuring maximum uptime for the critical IT load. When best in 
class transformer manufacturing lead times are typically weeks, not 
days, an unexpected transformer failure will adversely affect the 
facility’s reliability and profitability. Therefore, the ability to determine 
the electrical and mechanical health of a transformer can reduce 
the probability of costly, unplanned downtime. Routine diagnostic 
tests, including key fluid properties and dissolved gas analysis 
(DGA), can help determine the health of a liquid-filled transformer. 
Although sampling is not required for safe operation, it will provide 
the user with valuable information, leading to scheduled repair or 

replacement, and minimizing the duration and expense of an outage. 
With a dry-type transformer, there is no reliable way to measure the 
health or likelihood of an impending failure.

Solar transformer

As a result of the increasing number of states that are adopting 
aggressive Renewable & Alternative Energy Portfolio Standards, 
the solar energy market is growing—nearly doubling year over 
year. Eaton, a key innovator and supplier in this expanding market, 
is proud to offer its Cooper Power series Envirotran transformers 
specifically designed for Solar Photovoltaic medium-voltage 
applications. Eaton is working with top solar photovoltaic developers, 
integrators and inverter manufacturers to evolve the industry and 
change the way we distribute power.

In accordance with this progressive stance, every Envirotran 
Solar transformer is filled with non-toxic, biodegradable 
Envirotemp™ FR3™ dielectric fluid, made from renewable seed 
oils. On top of its biodegradability, Envirotemp™ FR3™ fluid 
substantially extends the life of the transformer insulation, saving 
valuable resources. What better way to distribute green power than 
to use a green transformer. In fact, delaying conversion to Envirotran 
transformers places the burden of today’s environmental issues onto 
tomorrow’s generations. Eaton can help you create a customized 
transformer, based on site specific characteristics including: 
temperature profile, site altitude, solar profile and required system 
life. Some of the benefits gained from this custom rating include:
• Reduction in core losses
• Improved payback on investment
• Reduction in footprint
• Improved fire safety
• Reduced environmental impact

For the solar photovoltaic industry, Eaton is offering standard step 
up transformers and dual secondary designs, including 4-winding, 
3-winding (Low-High-Low) and 3-winding (Low-Low-High) designs.

Wind transformer 

Eaton is offering custom designs for renewable energy power 
generation. Eaton manufactures its Cooper Power series Generator 
Step-Up (GSU) transformers for installation at the base of every wind 
turbine. Additionally, grounding transformers are available for wind 
power generation. 

DOE efficiency

The United States Department of Energy (DOE) has mandated 
efficiency values for most liquid type, medium voltage transformers. 
As a result, all applicable Eaton’s Cooper Power series transformers 
2500 kVA and below conform to efficiency levels as specified in the 
DOE ruling “10 CFR Part 431 Energy Conservation Program”.   

Underwriters Laboratories® (UL®) Listed and Labeled/ 
Classified 

The Envirotran transformer from Eaton can be specified as UL® 
Listed & Labeled, and/or UL® Classified. Underwriters Laboratories 
(UL®) listing is a verification of the design and construction of 
the transformer to the ANSI® and IEEE® standards. UL® listing 
generally is the most efficient, cost-effective solution for complying 
with relevant state and local electrical codes. UL® Combination 
Classification/Listing is another way in which to comply with 
Section 450.23, 2008 NEC® requirements. This combines the UL® 
listed transformer with a UL® Classified Less-Flammable Liquid 
and complies with the use restrictions found within the liquid 
Classification. 
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K-Factor transformer

With a drastic increase in the use of ferromagnetic devices, arcing 
devices, and electric power converters, higher frequency loads have 
increased significantly. This harmonic loading has the potential to 
generate higher heat levels within a transformer’s windings and 
leads by as much as 300%. Harmonic loading has the potential to 
induce premature failure in standard-design distribution transformers.  

In addition to standard UL® “K-Factor” ratings, transformers can 
be designed to customer-provided specifications detailing precise 
loading scenarios. Onsite measurements of magnitude and 
frequency, alongside harmonic analysis of the connected load can be 
performed by Eaton engineers or a third party consultant. These field 
measurements are used to determine exact customer needs and 
outline the transformer specifications.

Eaton will design harmonic-resistant transformers that will 
be subjected to the unique harmonic loads. These units are 
designed to maintain normal temperature rise under harmonic, 
full-load conditions. Standard UL® “K-Factor” designs can result 
in unnecessary costs when the “next-highest” K-Factor must 
be selected for a calculated design factor. To save the customer 
these unnecessary costs, Eaton can design the transformer to the 
specific harmonic spectrum used in the application.  Eaton’s Cooper 
Power series K-factor transformers are filled with mineral oil or 
Envirotemp™ FR3™ fluid and enjoy the added benefits of dielectric 
cooling such as higher efficiencies than dry-type transformers.

Modulation transformer

Bundled with an Outboard Modulation Unit (OMU) and a Control 
and Receiving Unit (CRU), a Modulation Transformer Unit (MTU) is 
designed to remotely achieve two way communication. 

The use of an MTU reduces travel time and expense versus tra-
ditional meter reading performed by high voltage electricians. 
Additionally, with MTU it is possible to manage and evaluate energy 
consumption data, providing reduced metering costs and fewer ten-
ant complaints. 

An MTU utilizes existing utility infrastructure, therefore eliminating 
the need to engineer and construct a dedicated communication 
network.

Inverter/rectifier bridge 

Eaton complements its range of applications for transformers 
by offering dual winding designs. These designs are intended for 
connection to 12-pulse rectifier bridges. 

Product attributes
To set us apart from other transformer manufactures, Eaton includes 
the following guarantees with every three-phase pad-mounted 
transformer.

Engineered to order (ETO)

Providing the customer with a well developed, cost-effective solution 
is the number one priority at Eaton. Using customer specifications, 
Eaton will work with the customer from the beginning to the end 
to develop a solution to fit their needs. Whether it is application 
specific, site specific, or a uniquely specified unit, Eaton will provide 
transformers with the best in class value and performance, saving 
the customer time and money.

Made in the U.S.A.

Eaton’s three-phase pad-mounted transformers are produced 
right here in the United States of America. Our manufacturing 
facilities are positioned strategically for rapid shipment of products. 
Furthermore, should the need arise, Eaton has a broad network of 
authorized service repair shops throughout the United States.

Superior paint performance

Protecting transformers from nature’s elements worldwide, Eaton’s 
E-coat system provides unrivaled transformer paint life, and 
exceeds IEEE Std C57.12.28™-2014 and IEEE Std C57.12.29™-2005 
standards. In addition to the outside of the unit, each transformer 
receives a gray E-coat covering in the interior of the tank and 
cabinet, providing superior rust resistance and greater visibility 
during service. 

If the wide range of standard paint selections does not suit the cus-
tomer’s needs, Eaton will customize the paint color to meet their 
requirements. 

Rectangular coil design

Eaton utilizes a rectangular coil design. This winding technique 
results in a smaller overall unit footprint as well as reducing the 
transformer weight. The smaller unit size does not hinder the 
transformer performance in the least. Units have proven short circuit 
withstand capabilities up to 10 MVA.

Testing 
Eaton performs routing testing on each transformer manufactured 
including the following tests: 
• Insulation Power Factor: This test verifies that vacuum processing 

has thoroughly dried the insulation system to required limits. 
• Ratio, Polarity, and Phase Relation: Assures correct winding ratios 

and tap voltages; checks insulation of HV and LV circuits. Checks 
entire insulation system to verify all live-to-ground clearances. 

• Resistance: This test verifies the integrity of internal high-voltage 
and low-voltage connections; provides data for loss upgrade 
calculations. 

• Routine Impulse Tests: The most severe test, simulating a 
lightning surge. Applies one reduced wave and one full wave to 
verify the BIL rating.

• Applied Potential: Applied to both high-voltage and low-voltage 
windings, this test stresses the  entire insulation system to verify 
all live-to-ground clearances. 

• Induced Potential: 3.46 times normal plus 1000 volts for reduced 
neutral designs. 

• Loss Test: These design verification tests are conducted to assure 
that guaranteed loss values are met and that test values are 

Figure 9. Modular transformer.
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within design tolerances. Tests include no-load loss and excitation 
current along with impedance voltage and load loss. 

•  Leak Test: Pressurizing the tank to 7 psig assures a complete 
seal, with no weld or gasket leaks, to eliminate the possibility of 
moisture infiltration or fluid oxidation. 

Design performance tests

The design performance tests include the following: 
• Temperature Rise: Our automated heat run facility ensures that 

any design changes meet ANSI® and IEEE® temperature rise 
criteria. 

• Audible Sound Level: Ensures compliance with NEMA® 
requirements. 

• Lightning Impulse: To assure superior dielectric performance, 
this test consists of one reduced wave, two chopped waves and 
one full wave in sequence, precisely simulating the harshest 
conditions. 

Thomas A Edison Research and Test Facility 
We are constantly striving to introduce new innovations to the 
transformer industry, bringing you the highest quality transformer for 
the lowest cost. Eaton’s Cooper Power series Transformer Products 
are ISO 9001 compliant, emphasizing process improvement in all 
phases of design, manufacture, and testing. We have invested 
millions of dollars in the Thomas A. Edison Technical Center, our 
premier research facility in Franksville, Wisconsin affirming our 
dedication to introducing new innovations and technologies to the 
transformer industry. This research facility is fully available for use by 
our customers to utilize our advanced electrical and chemical testing 
labs. 
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• spcc compliant solution
• engineered for your specific needs
• minimizes risk to your investment & reputation

C.I.Agent® Geomembrane Liner Solution
PRODUCT DESCRIPTION:
The C.I.Agent® Geomembrane Liner with Oil Filtration Panels System is 
site-specific engineered secondary containment for hydrocarbon filtration 
in sandy or undetermined subsoils. The system allows storm water to 
flow through the C.I.Agent Oil Filtration Panels to remove and capture 
hydrocarbons. The Oil Filtration Panels are constructed from non-woven 
geo-textile material filled with patented C.I.Agent® Agent-Q*, a unique 
filtration media capable of preventing penetration of oil and petroleum 
products while allowing a high water flow rate. In the event of a large spill, 
the C.I.Agent polymers in the panels completely solidify to shut down the 
flow and contain the hydrocarbons, keeping them from escaping the site. 

The C.I.Agent Geomembrane Liner with Oil Filtration Panels ship in 
sections, each marked to correspond to a site map, for easy assembly in 
the field. It comes with pre-formed corners for height consistency and the 
C.I.Agent Oil Filtration Panels are pre-bonded to the Geomembrane Liner.  
Shipment includes all the products necessary for the installation. Depending 
on the size of the site and the completion of site preparation, most installs 
can be completed in one or two days. 

PRODUCT APPLICATIONS:
• The C.I.Agent® Geomembrane Liner installs quickly and is perfect for 

secondary containment of substations, tank storage, wind farms and solar 
fields

• For a smaller footprint, HDPE corrugated pipes can be used with the 
Geomembrane Liner System, either with or without the Oil Filtration 
Panels, reducing the excavation time, labor and material costs

• The C.I.Agent Geomembrane Liner can be used to line chipped or cracked 
concrete containment reducing the cost of repair or replacement

• The C.I.Agent Geomembrane Liner can be used with fabricated or 
composite wall  systems to prevent leaks

• The vinyl liner can be either 22 oz. or 40 oz. 

OIL FILTRATION PANEL PERFORMANCE SPECIFICATIONS:
• Water flow rate: Minimum 4 GPM per ft2  of material with one foot head 

pressure
• Hydrocarbon flow rate: 0 GPM (100%+ containment)
• Solidifies approximately a half gallon of oil per ft2 depending on type of oil, 

viscosity, and temperature
• Service life of installed product: Life of equipment it protects
• UV resistance of 70% (typically covered with clean stone)
• Oxidation resistance of 80%

SPCC 40CFR112.7 and 8

USDA Bulletin 1724E-302, 
Chapter 3-3.2.2 and 3.2.3

IEEE STD. 980

11760 Commonwealth Drive • Louisville, KY 40299 • 866.242.4368 • fax 502.267.0181 • www.ciagent.com

Geomembrane Liner System with Oil Filtration 
Panels. A geotextile is placed over the vinyl to 
protect it.

Geomembrane Liner System with Oil Filtration 
Panels uses HDPE corrugated pipe to accom-
modate a smaller footprint.

Retrofitting an old cracked concrete  
containment with C.I.Agent Geomembrane
saved the customer time and money.

*U.S.Patent No. 8,986,82

http://ciagent.com/secondary-containment/oil-containment-geomembrane-liner/
http://ciagent.com/secondary-containment/oil-containment-geomembrane-liner/
http://ciagent.com/secondary-containment/oil-filtration-systems/
http://ciagent.com/wastewater-dewatering-and-filtration/agent-q/
http://ciagent.com/ciagent-barrier-boom-spcc-compliant-secondary-containment-for-oil-spill-containment/
http://ciagent.com/
http://ciagent.com/Website-files/Solutions-Matrix-Page/PDFs/New-Build/12_SCST_NEW-CONTAINMENT_Liner-w-Oil-Filtration_hires.pdf
http://ciagent.com/contact-us/
http://ciagent.com/Website-files/Solutions-Matrix-Page/PDFs/New-Build/4_SCST_NEW-CONTAINMENT_Liner-ADS-OilFilt_hires.pdf
http://ciagent.com/Website-files/Solutions-Matrix-Page/PDFs/Existing-Build/4_SCST_EXISTING-CONTAINMENT_Liner-VIPOR_hires.pdf


BENEFITS:
• Evacuates waste water without valves, pumps, sumps or oil-water separators
• A bury and forget application
• Cost-effective solution for Secondary Spill Containment
• Custom made for site-specific application
• C.I.Agent® Geomembrane Liner and Oil Filtration Panels Containment Systems 

can be installed in one or two days (depending on size of install)
• Equipment can remain energized during installation
• The C.I.Agent Geomembrane Liner and Oil Friltration Panel Window 

Containment Systems are made in the U.S.A., pre-fabricated at the factory, and 
assembled on site

• C.I.Agent Geomembrane Liner and Oil Filtration Containment Systems are 
backed by a $7 Million Product and Enviromental Insurance Policy when 
installed according to the manufacturer’s specifications and documented with 
photographs 

• The C.I.Agent Geomembrane Liner and Oil Filtration Panel Containment System 
comes complete with all the supplies needed for installation

NOTE: 
C.I.Agent Solutions recommends laying a bed of washed pea stone (at least six 
inches) to provide a leach bed. It is recommended that a geotextile fabric be laid 
over the vinyl before covering with clean, washed and screened stone, size 0.75” 
to 1.5”, to prevent punctures in the vinyl during drive-overs.

C.I.Agent® Geomembrane Liner Solution

Enhancement
Solutions

C.I.Agent® HFF
Oil Stop Valve

C.I.Agent® VIPOR Pump

A C.I.Agent® HFF Oil Stop 
Valve can be used with our 
Geomembrane Liner System, 
concrete or fabricated 
secondary containment. A 
drain inside the containment 
area directs water to an 
adjacent vault containing 
the  HFF to process organic 
hydrocarbons out of the 
water.

C.I.Agent® Hydrocarbon 
Detection Strips

An easy-to-use 
tool for testing 
the presence 

of hydrocarbons
in discharge 

water. 11760 Commonwealth Drive • Louisville, KY 40299 • 866.242.4368 • fax 502.267.0181 • www.ciagent.com

The C.I.Agent® VIPOR Pump 
uses proven C.I.Agent® 
containment technology to 
provide a safe and ensured 
compliant discharge from 
an application where an 
automatic sump pump is 
desired. 

     TRANSFORMER PAD

Clean, washed and screened stone - 
approximately 40% void space (use at least 12 

inches to provide fire quenching)

SIDE VIEW: Typical Example

6” Pea gravel

Geomembrane Liner with 
C.I.Agent® Oil Filtration 
Panels at base of side 
walls

Geotextile NW12 
(illustrated in red but 
is actually gray)

TOP VIEW: Typical Example

http://ciagent.com/secondary-containment/oil-containment-geomembrane-liner/
http://ciagent.com/secondary-containment/hff-oil-stop-valve/
http://ciagent.com/wastewater-dewatering-and-filtration/oil-dewatering/
http://ciagent.com/wastewater-dewatering-and-filtration/hydrocarbon-detection-strips-oil-testing/
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 1 Identification of the substance/mixture and of the company/undertaking  

1.1 Product identifier 
Trade Name: ENVIROTEMP™ FR3™Fluid 
SAP Material Numbers: 100088941; 100089128; 100089127; 100089129 
CAS Number:8001-22-7 

1.3 Details of the supplier of the Safety Data Sheet 
Manufacturer/Supplier: 
Cargill Incorporated 
Within Europe 
Cargill B.V.  
Evert van de Beekstraat 378 
1118 CZ Schiphol  
Netherlands 
Tel +31 20 500 60 00 
Outside Europe 
Cargill, Incorporated 
Cargill Industrial Specialties  
9320 Excelsior Blvd.  
Hopkins, Minnesota 55343  
Tel: 1-800-842-3631 
E-mail: CIS_CustomerService@Cargill.com 

 

Further information obtainable from: Product Safety Department 

1.4 Emergency telephone number: 
Europe 
Emergency telephone number: 01-813-248-0585 (collect calls accepted) 
North America 
Emergency telephone number: 1-800-255-3924 (ChemTel) 

 

 

 2 Hazards identification  
2.1 Classification of the substance or mixture 
Classification according to Regulation (EC) No 1272/2008 
The substance is not classified according to the CLP regulation. 

Classification according to Directive 67/548/EEC or Directive 1999/45/EC: Not applicable. 
Information concerning particular hazards for human and environment: Not applicable. 
2.2 Label elements 
Labelling according to Regulation (EC) No 1272/2008: Not applicable. 
Hazard pictograms: Not applicable. 
Signal word: Not applicable. 
Hazard-determining components of labelling: None 
Hazard statements: Not applicable. 
Hazard description: Not applicable. 
2.3 Other hazards 
Results of PBT and vPvB assessment: 
PBT: Not applicable. 
vPvB: Not applicable. 
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 3 Composition/information on ingredients  

3.1 Chemical characterization: Mixture. 
CAS No.: 8001-22-7  
Description: Soybean Oil with nonhazardous additives. 
Hazardous components: None. 

 

 

 4 First aid measures  

4.1 Description of first aid measures 
General information:  
No special measures required. 
After inhalation:  
Supply fresh air; consult doctor in case of complaints. 
After skin contact: 
Generally the product does not irritate the skin.  
Clean with water and soap. 
If skin irritation continues, consult a doctor. 
After eye contact: 
Remove contact lenses if worn. 
Rinse opened eye for several minutes under running water. If symptoms persist, consult a doctor. 
After swallowing: 
Rinse out mouth and then drink plenty of water. 
Do not induce vomiting; call for medical help immediately. 
4.2 Most important symptoms and effects, both acute and delayed:  
Gastric or intestinal distress when ingested. 
Hazards: None. 
4.3 Indication of any immediate medical attention and special treatment needed 
No additional information. 

 

 

 5 Firefighting measures  

5.1 Extinguishing media 
Suitable extinguishing agents: 
Foam 
Fire-extinguishing powder 
Carbon dioxide 
Gaseous extinguishing agents 
For safety reasons unsuitable extinguishing agents: Water 

5.2 Special hazards arising from the substance or mixture 
In case of fire, the following can be released: Carbon monoxide (CO) 
5.3 Advice for firefighters 
Protective equipment: 
Wear self-contained respiratory protective device.  
Wear fully protective suit. 
Additional information: No additional information 
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 6 Accidental release measures  

6.1 Personal precautions, protective equipment and emergency procedures 
Particular danger of slipping on leaked/spilled product. 
Wear protective equipment.  
6.2 Environmental precautions: Do not allow to enter sewers/ surface or ground water. 
6.3 Methods and material for containment and cleaning up: 
Send for suitable recovery and/or disposal authorities.   
Contain and control the leaks or spills with non-combustible absorbent materials such as sand, earth, 
vermiculite, or diatomaceous earth in drums for waste disposal.   
Clay materials (Fuller’s earth, oil dry products) saturated with Envirotemp FR3 fluid can, under certain 
conditions, undergo a slow oxidation that releases heat. If the heat so released cannot escape, it is possible 
that the temperature may increase. 
6.4 Reference to other sections 
See Section 7 for information on safe handling. 
See Section 8 for information on personal protection equipment.  
See Section 13 for disposal information. 

 

 

 7 Handling and storage  

7.1 Precautions for safe handling: None 
Information about fire - and explosion protection: No special measures required. 
7.2 Conditions for safe storage, including any incompatibilities 
Storage: 
Requirements to be met by storerooms and receptacles:  
Avoid storage near extreme heat, ignition sources or open flame.  
Protect from humidity and water. 
Information about storage in one common storage facility: Store away from oxidizing agents. 
Further information about storage conditions: Store in cool, dry conditions in well-sealed receptacles. 
7.3 Specific end use(s): No additional information 

 

 

 8 Exposure controls/personal protection  

Additional information about design of technical facilities: No additional information 
8.1 Control parameters 
Ingredients with limit values that require monitoring at the workplace: Not required. 
DNELs: No additional information 
PNECs: No additional information 
Additional information: The lists valid during the making were used as basis. 
8.2 Exposure controls 
Personal protective equipment: 
General protective and hygienic measures: No additional information. 
Respiratory protection: 
Not required under normal conditions of use. 
Protection of hands: 
Wash hands after use.  For extended skin contact, gloves are recommended. 

Protective gloves 
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Eye protection: 

 Safety glasses. 
Body protection:  
Protective work clothing may be required for spills. 
Not required under normal conditions of use. 
Limitation and supervision of exposure into the environment: No special requirements. 
Risk management measures: No special requirements. 

 

   

 9 Physical and chemical properties  
 

 9.1 Information on basic physical and chemical properties 
General Information 
Appearance: 

 

Form:  
Colour: 

Odour: 
Odour threshold: 

Liquid 
Light green 
Slight 
Not determined. 

pH-value: Not applicable. 
Change in condition 

Melting point/Melting range: 
Boiling point/Boiling range: 

Not determined. 
>360 °C  

Flash point: >240 °C (Closed Cup) 

Flammability (solid, gaseous): Not applicable. 

Ignition temperature: Not applicable. 

Decomposition temperature: Not determined. 

Autoignition: 401 - 404°C (ASTM E659) 

Danger of explosion: Product does not present an explosive hazard. 
Explosion limits: 

Lower: 
Upper: 

Oxidizing properties 

Not determined. 
Not determined. 
Non-oxidizing. 

Vapour pressure at 20°C: <1.3 Pa (<0.01 mm Hg) 

Density at 20°C: 
Vapour density: 
Evaporation rate: 

0.92 g/cm³ 
Not determined. 
Nil. 

Solubility in / Miscibility with 

Water: Insoluble. 
Partition coefficient (n-octanol/water): Not determined. 
Viscosity: 

Dynamic: 
Kinematic at 40 °C: 

Not determined. 
33 - 35 mm²/s 

9.2 Other information: No additional information. 
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 10 Stability and reactivity  
10.1 Reactivity 
10.2 Chemical stability:  
Thermal decomposition / conditions to be avoided: 
To avoid thermal decomposition, avoid temperatures > 250C 
10.3 Possibility of hazardous reactions 
Reacts with strong oxidizing agents.  
Reacts with strong alkali. 
10.4 Conditions to avoid: Store away from oxidizing agents. 
10.5 Incompatible materials: No additional information 
10.6 Hazardous decomposition products: None. 

 

 

 11 Toxicological information  
11.1 Information on toxicological effects 
Acute toxicity: Not acutely toxic (OECD 420) 
Primary irritant effect: 
On the skin: No irritant effect. 
On the eye: No irritating effect. 
Sensitization: No sensitizing effects known. 
Additional toxicological information: 
When used and handled according to specifications, the product does not have any harmful effects to our 
experience and the information provided to us. 
The substance is not subject to classification according to the latest version of the EU lists. 
Repeated dose toxicity: None. 

 

 

 12 Ecological information  
12.1 Toxicity 
Aquatic toxicity: No Observable Adverse Effect  > 10 000 mg/L (ASTM D608, OECD 203) 
Oral toxicity: No Observable Adverse Effect  > 2 000 mg/kg (OECD 420) 
12.2 Persistence and degradability: Readily biodegradable 
12.3 Bio accumulative potential: No potential for bioaccumulation. 
12.4 Mobility in soil: Product has low mobility in soil. 
Additional ecological information: 
General notes: Product is classified as NWG. 
12.5 Results of PBT and vPvB assessment 
PBT: Not applicable. 
vPvB: Not applicable. 
12.6 Other adverse effects: No additional information 

 

 

 13 Disposal considerations  

13.1 Waste treatment methods 
Recommendation: 
Product and packaging must be disposed of in accordance with relevant national and local regulations.   
May be incinerated.   
Unopened product may be returned for reclamation. 
Uncleaned packaging: 
Recommendation: Disposal must be made according to the applicable regulations. 
Recommended cleansing agents: Water. Use cleansing agents if necessary. 
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Trade Name: ENVIROTEMP™ FR3™Fluid 
 

 

 

 

 14 Transport information  
 

 14.1 UN-Number 
DOT, ADR, ADN, IMDG, IATA: Not Regulated 

 

 
14.2 UN proper shipping name 

DOT, ADR, ADN, IMDG, IATA: Not Regulated 

 

 14.3 Transport hazard class(es) 
DOT, ADR, ADN, IMDG, IATA: 
Class: Not applicable 

 

 14.4 Packing group 
DOT, ADR, IMDG, IATA: Not applicable 

 

 14.5 Environmental hazards  
Marine pollutant: No 

 

 
14.6 Special precautions for user: Not applicable 

 

 
14.7 Transport in bulk according to Annex II of 

MARPOL73/78 and the IBC Code: Not applicable. 

 

 UN "Model Regulation": -  
 

 

 

 15 Regulatory information  

15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture. 
SARA 

 Section 355 (extremely hazardous substances): 
Substance is not listed. 

 
  

 Section 313 (Specific toxic chemical listings): 
Substance is not listed. 

 
  

 TSCA (Toxic Substances Control Act): 
Substance is listed. 

 
  

Proposition 65 (California): 
 Chemicals known to cause cancer: 

Substance is not listed. 
 

  

 Chemicals known to cause reproductive toxicity for females: 
Substance is not listed. 

 
  

 Chemicals known to cause reproductive toxicity for males: 
Substance is not listed. 

 
  

 Chemicals known to cause developmental toxicity: 
Substance is not listed. 
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Safety data sheet 

according to 1907/2006/EC, Article 31 
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Trade Name: ENVIROTEMP™ FR3™Fluid 
 

 

Carcinogenic Categories 
 EPA (Environmental Protection Agency): 

Substance is not listed. 
 

  

 IARC (International Agency for Research on Cancer): 
Substance is not listed. 

 
  

 TLV (Threshold Limit Value established by ACGIH): 
Substance is not listed. 

 
  

 MAK (German Maximum Workplace Concentration): 
Substance is not listed. 

 
  

 NIOSH-Ca (National Institute for Occupational Safety and Health): 
Substance is not listed. 

 
  

 OSHA-Ca (Occupational Safety & Health Administration): 
Substance is not listed. 

 
  

15.2 Chemical safety assessment: A Chemical Safety Assessment has not been carried out. 

 

 

 16 Other information  

Abbreviations and Acronyms: 
ADR: Accord européen sur le transport des marchandises dangereuses par Route (European Agreement concerning the 
International Carriage of Dangerous Goods by Road)  
IMDG: International Maritime Code for Dangerous Goods 
DOT: US Department of Transportation 
IATA: International Air Transport Association 
GHS: Globally Harmonized System of Classification and Labelling of Chemicals 
ACGIH: American Conference of Governmental Industrial Hygienists  
EINECS: European Inventory of Existing Commercial Chemical Substances  
ELINCS: European List of Notified Chemical Substances 
CAS: Chemical Abstracts Service (division of the American Chemical Society)  
DNEL: Derived No-Effect Level (REACH) 
PNEC: Predicted No-Effect Concentration (REACH) 

This information contained in this safety data sheet is, to the best of Cargill’s knowledge, correct as of the date issued. 
However, Cargill makes no warranties, express or implied, including any implied warranty of merchantability or any implied 
warranty of fitness for a particular purpose. Since the use of this product and related information is not within the control of 
Cargill, it is the user’s obligation to determine whether the product is suitable for the user’s method of use or application. 
Cargill disclaims all liability in connection with the use of the information contained herein or otherwise.  

 

Created by Global Safety Management, Inc. -Tel: 1-813-435-5161 - www.globalsafetynet.com
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Environmental, Health & Safety Services 
172 Armistice Blvd., Pawtucket, RI 02860  |  10 Post Office Square, Boston, MA 02109  |   
888.723.9920  |  sage-enviro.com 

October 22, 2020 
 
 
Ms. Lindsay P. McGovern 
Revity Energy 
117 Metro Center Boulevard, Suite 1007 
Warwick, RI 02886 
Sent via email to: Lindsay@RevityEnergy.com  
 
RE: Pre-Installation Noise Assessment  
 A Proposed Solar Farm Development 

Main Street (AP: 7, Lots: 62C, 64 and 65) 
Hopkinton, Rhode Island  
SAGE Project No. M984 

 
Dear Ms. McGovern: 
 
This correspondence presents the findings of an updated noise assessment for the proposed installation 
of a 8.25-megawatt (AC) solar development by Revity Energy, LLC in the Town of Hopkinton, Rhode Island 
referred to as Main Street (Route 95, Exit 1) & 46 Gray Lane solar development (referred to herein as Main 
Street Solar) located at Assessor's Plat 7 Lots 62C, 64 and 65.  The pre-installation noise assessment 
estimates the sound emitted from 42 inverters and 4 transformers that are part of the proposed Main 
Street Solar development.  The proposed project groups the inverters and transformers into “islands”, 
such that there are 4 islands located at the site.  Three islands consist of 1 transformer and 8 inverters, 
and one island consist of 1 transformer and 18 inverters.   Attachment 1 provides a map displaying the 
location of the equipment pads and the closest distance (in feet) to the property line.  Attachment 2 
provides the location of the inverters.   
 
The Town of Hopkinton’s Non-Residential Photovoltaic Solar Energy System Ordinance (dated January 22, 
2019) states that noise levels from the Photovoltaic Solar Energy Systems (PSES) cannot exceed 40 dB at 
the property line.  Attachment 2 provides a map displaying the total sound emitted from each inverter 
and transformer (i.e. 45 sound emitting objects) for the Main Street solar development study area.  To 
prevent sounds from exceeding 40 dB at any location along the property line a sound barrier around the 
equipment pads may be necessary.   
 
The sound barrier incorporated in this assessment was a barrier with a Noise Reduction Coefficient (NRC) 
of 0.27 or greater.  The NRC measures the ability of material to adsorb sound.  A material with an NRC of 
0 will reflect all sound that hits it. A material with an NRC of 1.0 will theoretically absorb all sound that 
hits it.  Note that NRC is a measurement of noise reduction within the human speech range; it is possible 
that a material with a high NRC rating may actually be poor at absorbing music, mechanical equipment 
noise, or other very low or very high frequency sounds.  It is important to verify with the manufacturer of 
the sound absorbing material that it is suitable for sound frequency emitted from the inverters. 

mailto:Lindsay@RevityEnergy.com
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An example of a sound barrier that may be used for this project is a wooden fence (NRC=0.281).  The 
specific location and design of the sound barrier will be determined following the Post Construction 
Environmental Noise Assessment that is conducted within 90 days of the solar farm becoming operational.   
 
This assessment notes that sound emitted from the proposed project, with sound barrier (NRC=0.27) 
around the equipment pads, does not exceed 40 dB at any location along the property line.  The largest 
sound at the property line is 36.5 dB, which is comparable to a ambient wilderness/quiet suburban 
nighttime.  The pink dashed line displayed in Attachment 2 figure represents the 40 dB contour, meaning 
that any area past the dashed line would experience sounds emitted from the solar equipment that is 
below 40 dB.  The blue squares displayed on the map in Attachment 1 represent the equipment pad 
where a sound barrier may be necessary. 
 
Table 1 provides common noise sources and the associated decibel (dB) sound level, for example sounds 
below 40 dB would be comparable to ambient wilderness or a quiet suburban nighttime. 
 

Table 1 
Common Sounds with Associated Decibel (dB) Levels 

 

Min 
(dB) 

Max 
(dB) Description 

20 25 rustling leaves 

25 30 quiet rural nighttime 

30 35 whisper 

35 40 ambient wilderness/quiet suburban nighttime 

40 45 computer/quiet urban nighttime 

45 50 birds/light traffic 

50 55 fan/campfire 

55 60 refrigerator/dishwasher 

60 65 typical conversation/ air conditioner 

65 70 vacuum cleaner 

70 75 busy traffic/noisy urban area 

75 80 leaf blower/garbage disposal 

80 85 kitchen blender 

85 120 motorcycle/MRI machine 
Source:  Berger, Elliott H., Rick Neitzel, and Cynthia A. Kladden. Noise Navigator Sound Level 
Database. 3M Personal Safety Division, E•A•RCAL Laboratory, Univ. of Michigan, Dept. of 
Environmental Health Science, 26 June 2015. Version 1.8. 
Fox, Sarinne. "Noise Level Chart." Noise Help. N.p., 2017. Web. 2018. 
Technical Noise Supplement (TeNS), California Department of Transportation, November 2009 

   
The sound calculations performed assume a “conservative” evaluation relative to noise propagation, such 
that the spread of sound was spread equally in all directions in a free field (i.e. no obstruction) with a 

 
1 Construction Materials – Types, Uses and Applications; Second Edition; Caleb Hornbostel; 1991; page 10 – Table A9 
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sound reduction based on NRC=0.27.  It is likely that the combination of environmental (e.g. trees and 
shrubs) and site-specific features will serve to dampen additive noise levels.  
 
Should you have any questions or concerns, please do not hesitate to contact me. 
 
Sincerely, 
SAGE Environmental, Inc. 
 
 
          
Nicole Mulanaphy, P.E.   
Senior Project Manager 
 
 
Attachments: 
 
Attachment 1:  Location of Equipment Pads and Distance to Property Line 
Attachment 2:  Total Sound Emitted from Each Inverter and Transformer 
Attachment 3:  Solar Equipment Utilized for Project



 
Attachment 1:  Location of Equipment Pads and Distance to Property Line 

Environmental, Health & Safety Services 
172 Armistice Blvd., Pawtucket, RI 02860  |  10 Post Office Square, Boston, MA 02109  |   
888.723.9920  |  sage-enviro.com 



 
Attachment 2:  Total Sound Emitted from Each Inverter and Transformer 

Environmental, Health & Safety Services 
172 Armistice Blvd., Pawtucket, RI 02860  |  10 Post Office Square, Boston, MA 02109  |   
888.723.9920  |  sage-enviro.com 



 
Attachment 3:  Solar Equipment Utilized for Project  

Environmental, Health & Safety Services 
172 Armistice Blvd., Pawtucket, RI 02860  |  10 Post Office Square, Boston, MA 02109  |   
888.723.9920  |  sage-enviro.com 
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SG250HX-US
Multi-MPPT String Inverter for 1500 Vdc System 

12 MPPTs with max. efficiency 99%
Compatible with bifacial module
Built-in Anti-PID and PID recovery 
function

HIGH YIELD
Touch free commissioning and remote firmware 
upgrade
Online IV curve scan and diagnosis*
Fuse free design with smart string current 
monitoring

CIRCUIT DIAGRAM EFFICIENCY CURVE 

SMART O&M

Compatible with Al and Cu AC cables
DC 2 in 1 connection enabled
Power line communication (PLC)
Reactive power at night function

LOW COST
Integrated Arc fault circuit protection
NEMA 4X protection and C5 anti-corrosion grade
Type II SPD for both DC and AC

PROVEN SAFETY
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Dimensions (W*H*D)
Weight
Isolation method
Ingress protection rating
Night power consumption
Operating ambient temperature range
Allowable relative humidity range (non-condensing)
Cooling method
Max. operating altitude
Display
Communication
DC connection type
AC connection type
Compliance

Grid Support

1051*660*363 mm (41.4''*26''*14.3'')
95kg (209.4 lbs)
Transformerless

NEMA 4X
< 2 W

'-30 to 60 ℃ ('-22 to 140 ℉)
0 – 100 %

Smart forced air cooling
4000 m (> 3000 m der ating) 13123 ft (> 9843 ft derating)

LED, Bluetooth+APP
RS485 / PLC

Amphenol UTX (Max. 6 mm² 10AWG )
OT terminal (Max. 300 mm² 600 Kcmil)

UL1741, UL1741SA, IEEE1547, IEEE1547.1, CSA C22.2 107.1-01-2001,
FCC Part15 Sub-part B Class A Limits, California Rule 21,UL 1699B

Reactive power at night function, LVRT, HVRT,active & reactive power
control and power ramp rate control, Volt/Watt, Frequency/Watt

250 kVA @ 30 ℃ / 225 kVA @40 ℃/200 KVA @50℃
180.5 A

3 / PE, 800 V
680 – 880V

50 Hz / 45 – 55 Hz, 60 Hz / 55 – 65 Hz
< 3 % (at nominal power)

< 0.5 % In
> 0.99 / 0.8 leading – 0.8 lagging

3 / 3

Max. efficiency
CEC efficiency

99.0 % 
98.5 %

DC reverse connection protection
AC short circuit protection
Leakage current protection
Grid monitoring
Ground fault monitoring
DC switch
AC switch
Arc fault circuit interrupter (AFCI)
PV String current monitoring
Reactive powe at night function
PID protection
Overvoltage protection

Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes

An-ti PID or PID recovery
DC Type II and AC Type II

AC output power
Max. AC output current
Nominal AC voltage
AC voltage range
Nominal grid frequency / Grid frequency range
THD
DC current injection
Power factor at nominal power / Adjustable power factor 
Feed-in phases / connection phases

Type designation

Max. PV input voltage
Min. PV input voltage / Startup input voltage
Nominal PV input voltage
MPP voltage range
MPP voltage range for nominal power
No. of independent MPP inputs
Max. PV input current
Max. current for input connector
Max. DC short-circuit current

SG250HX-US
Input (DC)

Output (AC)

Efficiency

Protection

General Data

1500 V
600 V / 600 V

1080 V
600 V – 1500 V
860 V – 1300 V

12
26 A * 12

30 A
50 A * 12

SG250HX-US

*: Only compatible with Sungrow logger and iSolarCloud
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Compliant with CEA, IEC 61727/62116
Low/High voltage ride through (L/HVRT)
Active & reactive power control, power ramp 
rate control

Grid Support

Patented five-level topology, 98.8% CEC
efficiency, 98.5% Euro efficiency
Full power operation without derating up to 50 ℃

High Yield

World's highest output string inverter at 125kW 
(1500Vdc/600Vac)
2 to 5 MW power block design for lower total 
installed costs
DC/AC ratio up to 1.5

Higher ROI

Virtual central inverter design concept enables 
easy O&M
Compact design and light weight (68kg) for 
easy installation

Easy O&M

String Inverter for 1500 Vdc Systems

D
C

DC Switch

L1

L2

L3

PE

DC Bus

DC SPD

AC Switch

AC 

EMI

Filter

AC 

Filter

Inverter Circuit

(DC/AC)

AC 

Relays

DC 

EMI

Filter

AC SPD

Circuit Diagram

© 2017 Sungrow Power Supply Co., Ltd. All rights reserved.
Subject to change without Notice. Version #1.0



General Data

Dimensions (W*H*D)
Weight
Isolation method
Degree of protection
Night power consumption
Operating ambient temperature range
Allowable relative humidity range (non-condensing)
Cooling method
Max. operating altitude
Display / Communication
DC connection type
AC connection type
Compliance

Grid Support

670*810*294 mm
68 kg (150 Ibs)
Transformerless
IP65
< 2 W
-25 to 60 ℃ (> 50 ℃ derating)
0 - 100 %
Smart forced air cooling
4000 m (> 3000 m derating)
LED / RS485, Bluetooth +APP
Screw Clamp terminal (Max. 120 mm² )
Screw Clamp terminal (Max. 120 mm² )
CEA, IEC 62109, IEC 61727, IEC 62116, IEC 60068, 
IEC 61683, CE
LVRT, HVRT, active & reactive power control and
power ramp rate control

Nominal AC power (at 50 ˚C)
Max. AC output at PF=1 (at 50 ˚C)
Max. AC apparent power (at 50 ˚C)
Max. AC output current
Nominal AC voltage
AC voltage range
Nominal grid frequency / Grid frequency range
THD
DC current injection
Power factor at nominal powe / Adjustable power factor 
Feed-in phases / Connection phases

125000 W
125000 W
125000 VA
120 A
3 / PE, 600 V
480 - 690 V
50 Hz / 45 - 55 Hz, 60 Hz / 55 - 65 Hz
< 3 % (at nominal power) 
< 0.5 % In 
> 0.99 / 0.8 leading - 0.8 lagging
3 / 3

Efficiency

CEC efficiency / Euro efficiency 98.8 % / 98.5 % 

Protection

DC reverse connection protection
AC short-circuit protection
Leakage current protection
Grid monitoring
DC switch / AC switch
DC fuse
PV string current monitoring
Anti-PID function
Overvoltage protection

Yes
Yes
Yes
Yes 
Yes / Yes
No
No
Optional
DC Type II / AC Type  II 

Input (DC)

1500 V
860 V / 860 V
1050 V
860 - 1450 V
860 - 1250 V
1
1
240 A

Max. PV input voltage
Min. PV input voltage / Startup input voltage 
Nominal input voltage
MPP voltage range
MPP voltage range for nominal power
No. of independent MPP inputs
Max. number of PV strings per MPPT   
Max. DC short circuit current

Output (AC) 

SG125HV

Efficiency Curve 
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Three-phase pad-mounted 
compartmental type transformer

General
At Eaton, we are constantly striving to introduce 
new innovations to the transformer industry, 
bringing you the highest quality, most reliable 
transformers. Eaton’s Cooper Power series 
Transformer Products are ISO 9001 compliant, 
emphasizing process improvement in all phases 
of design, manufacture, and testing. In order 
to drive this innovation, we have invested 
both time and money in the Thomas A. Edison 
Technical Center, our premier research facility 
in Franksville, Wisconsin. Such revolutionary 
products as distribution-class UltraSIL™ 
Polymer-Housed Evolution™ surge arresters and 
Envirotemp™ FR3™ fluid have been developed at 
our Franksville lab. 

With transformer sizes ranging from 45 kVA 
to 12 MVA and high voltages ranging from 
2400 V to 46 kV, Eaton has you covered. From 
fabrication of the tanks and cabinets to winding 
of the cores and coils, to production of arresters, 
switches, tap changers, expulsion fuses, current 
limit fuses, bushings (live and dead) and molded 
rubber goods, Eaton does it all. Eaton’s Cooper 
Power series transformers are available with 
electrical grade mineral oil or Envirotemp™ FR3™ 
fluid, a less-flammable and bio-degradable fluid. 
Electrical codes recognize the advantages of 
using Envirotemp™ FR3™ fluid both indoors and 
outdoors for fire sensitive applications. The bio-
based fluid meets Occupational Safety and Health 
Administration (OSHA) and Section 450.23 NEC 
Requirements. 

Three-Phase 
Transformers
CA202003EN

Effective April 2016 
Supersedes 210-12 July 2015

COOPER POWER
SERIES



Figure 1. Three-phase pad-mounted compartmental type transformer.

LOW-
VOLTAGE 
BUSHING 
SUPPORT

SILL
Suitable for skidding, 
rolling, and jacking

5-position tap changer

Ground pad and strap for x0Parking stand

Liquid level gauge Nameplate  
laser-scribed anodized aluminum

Removable cabinet 
walls

Drip shield

Type Three Phase, 50 or 60 Hz, 65 ºC Rise 
(55 ºC, 55/65 ºC), 65/75 °C, 75 °C

Fluid Type Mineral oil or Envirotemp™ FR3™ fluid

Coil Configuration 2-winding or 4-winding or 3-winding (Low-High-Low), 3-winding (Low-Low-High)

Size 45 – 10,000 kVA

Primary Voltage 2,400 – 46,000 V

Secondary Voltage 208Y/120 V to 14,400 V

Specialty Designs

Inverter/Rectifier Bridge

K-Factor (up to K-19)

Vacuum Fault Interrupter (VFI)

UL® Listed & Labeled and Classified

Factory Mutual (FM) Approved®

Solar/Wind Designs

Differential Protection

Seismic Applications (including OSHPD)

Hardened Data Center

Table 1. Product Scope

Bay-O-Net fusing

LOW-VOLTAGE 
BUSHING 
Low-voltage 
molded epoxy 
bushings with 
NEMA® spades

LOADBREAK SWITCH

2
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Effective April 2016

Three-phase pad-mounted compartmental type transformer

www.eaton.com/cooperpowerseries

HIGH-VOLTAGE BUSHING



Table 4. Audible Sound Levels

Self-Cooled, Two Winding kVA Rating

NEMA® TR-1  Average 

Decibels (dB)

45-500 56

501-700 57

701-1000 58

1001-1500 60

1501-2000 61

2001-2500 62

2501-3000 63

3001-4000 64

4001-5000 65

5001-6000 66

6001-7500 67

7501-10000 68

Table 6. Temperature Rise Ratings 0-3300 Feet (0-1000 meters)

Standard Optional 

Unit Rating (Temperature Rise Winding) 65 ºC 55 °C, 55/65 ºC, 75 °C

Ambient Temperature Max 40 ºC 50 ºC 

Ambient Temperature 24 Hour Average 30 ºC 40 ºC 

Temperature Rise Hotspot 80 ºC 65 ºC 

Table 2. Three-Phase Ratings

Three-Phase 50 or 60 Hz

kVA Available1:

45, 75, 112.5, 150, 225, 300, 500, 750, 1000, 1500, 2000, 2500, 3000, 3750, 5000, 7500, 10000
1Transformers are available in the standard ratings and configurations shown or can be customized to meet specific needs.

Table 3.  Impedance Voltage

Rating (kVA)

Low-voltage rating 

≤ 600 V 2400 Δ through 4800 Δ 6900 Δ through 13800GY/7970 or 13800 Δ

45-75 2.70-5.75 2.70-5.75 2.70-5.75
112.5-300 3.10-5.75 3.10-5.75 3.10-5.75
500 4.35-5.75 4.35-5.75 4.35-5.75
750-2500 5.75 5.75 5.75
3750 5.75 5.75 6.00
5000 6.00 6.50
otee:N The standard tolerance is ± 7.5%

Table 5. Insulation Test Levels

KV Class
Induced Test 180 or 400 Hz 
7200 Cycle kV BIL Distribution Applied Test 60 Hz (kV)

1.2

Twice Rated Voltage

30 10

2.5 45 15

5 60 19

8.7 75 26

15 95 34

25 125 40

34.5 150 50

3
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PAD DIMENSIONS
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I-3

CABINET/TANK DIMENSIONS

Figure 2. Transformer and pad dimensions.

* Add 9" for Bay-O-Net fusing.

Table 8. Fluid-Filled—Copper Windings 55/65 °C Rise1

1  Weights, gallons of fluid, and dimensions are for reference only and not for construction. Please contact Eaton for exact dimensions.

*  Add 9" for Bay-O-Net fusing.

65° Rise DEAD-FRONT—LOOP OR RADIAL FEED—BAY-O-NET FUSING OIL FILLED—COPPER WINDINGS

kVA Rating
OUTLINE DIMENSIONS (in.) Gallons of 

Fluid
Approx. Total 
Weight (lbs.)A* B C D E F G H I

45 50 64 39 34 30 64 69 43 20 110 2,100 
75 50 64 39 34 30 64 69 43 20 115 2,350
112.5 50 64 49 34 30 64 69 53 20 115 2,500
150 50 64 49 34 30 64 69 53 20 120 2,700
225 50 64 51 34 30 64 73 55 20 140 3,250
300 50 64 51 34 30 64 75 55 20 160 3,800
500 50 81 53 34 30 64 85 57 20 200 4,800
750 64 89 57 42 30 72 93 61 20 255 6,500
1000 64 89 59 42 30 72 93 63 20 300 7,800
1500 73 89 86 42 30 72 93 90 24 410 10,300
2000 73 72 87 42 30 72 76 91 24 420 11,600
2500 73 72 99 42 30 72 76 103 24 500 14,000
3000 73 84 99 46 37 84 88 103 24 720 18,700
3750 84 85 108 47 38 85 88 112 24 800 20,500
5000 84 96 108 48 48 96 100 112 24 850 25,000
7500 94 102 122 54 48 102 100 126 24 1,620 46,900

Table 7. Fluid-filled—aluminum windings 55/65 °C Rise1

65° Rise DEAD-FRONT—LOOP OR RADIAL FEED—BAY-O-NET FUSING OIL FILLED—ALUMINUM WINDINGS

kVA Rating
OUTLINE DIMENSIONS (in.) Gallons of 

Fluid
Approx. Total 
Weight (lbs.)A* B C D E F G H I

45 50 68 39 42 26 68 72 43 20 110 2,100
75 50 68 39 42 26 68 72 43 20 115 2,250
112.5 50 68 49 42 26 68 72 53 20 120 2,350
150 50 68 49 42 26 68 72 53 20 125 2,700
225 50 72 51 42 30 72 76 55 20 140 3,150
300 50 72 51 42 30 72 76 55 20 160 3,650
500 50 89 53 42 30 72 93 57 20 190 4,650
750 64 89 57 42 30 72 93 61 20 270 6,500
1000 64 89 59 42 30 72 93 63 20 350 8,200
1500 73 89 86 42 30 72 93 90 24 410 10,300
2000 73 72 87 42 30 72 76 91 24 490 12,500
2500 73 72 99 42 30 72 76 103 24 530 14,500
3000 73 84 99 46 37 84 88 103 24 620 16,700
3750 84 85 108 47 38 85 88 112 24 660 19,300
5000 84 96 108 48 48 96 100 112 24 930 25,000
7500 94 102 122 54 48 102 100 126 24 1,580 41,900

1 Weights, gallons of fluid, and dimensions are for reference only and not for construction. Please contact Eaton for exact dimensions.

* Add 9" for Bay-O-Net fusing.
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Standard features
Connections and neutral configurations

• Delta - Wye: Low voltage neutral shall be a fully insulated X0 
bushing with removable ground strap.

• Grounded Wye-Wye: High voltage neutral shall be internally tied 
to the low voltage neutral and brought out as the H0X0 bushing in 
the secondary compartment with a removable ground strap.

• Delta-Delta: Transformer shall be provided without a neutral 
bushing.

• Wye-Wye: High voltage neutral shall be brought out as the 
H0 bushing in the primary compartment and the low voltage 
neutral shall be brought as the X0- bushing in the secondary 
compartment.

• Wye-Delta: High voltage neutral shall be brought out as the H0 
bushing in the primary compartment. No ground strap shall be 
provided (line to line rated fusing is required).

High and low voltage bushings

• 200 A bushing wells (15, 25, and 35 kV)
• 200 A, 35 kV Large Interface
• 600 A (15, 25, and 35 kV) Integral bushings (dead-front)
• Electrical-grade wet-process porcelain bushings (live-front)

Tank/cabinet features

• Bolted cover for tank access (45-2500 kVA)
• Welded cover with hand hole (>2500 kVA)
• Three-point latching door for security
• Removable sill for easy installation
• Lifting lugs (4)
• Stainless steel cabinet hinges and mounting studs
• Steel divider between HV and LV compartment
• 20” Deep cabinet (45-1000 kVA)
• 24” Deep cabinet (1500-7500 kVA)
• 30” Deep cabinet (34.5/19.92 kV) 
• Pentahead captive bolt
• Stainless steel 1-hole ground pads (45-500 kVA)
• Stainless steel 2-hole ground pads (750-10,000 kVA)
• Parking Stands (dead-front)

Valves/plugs

• One-inch upper filling plug 
• One-inch drain plug (45-500 kVA)
• One-inch combination drain valve with sampling device in low 

voltage compartment (750-10,000 kVA)
• Automatic pressure relief valve

Nameplate

• Laser-scribed anodized aluminum nameplate

Figure 3. Drain valve with sampler. Figure 4. Automatic Pressure relief valve. Figure 5. Liquid level gauge.

Figure 6. External Gauges. Figure 7. External visible break with 
gauges.
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Optional features
High and low voltage bushings

• 200 A (15, 25 kV) bushing inserts
• 200 A (15, 25 kV) feed thru inserts
• 200 A (15, 25 kV) (HTN) bushing wells with removable studs
• High-voltage 600 A (15, 25, 35 kV) deadbreak one-piece bushings 
• Low voltage 6-, 8-holes spade
• Low voltage 12-, 16-, 20-holes spade (750-2500 kVA)
• Low voltage bushing supports

Tank/cabinet features

• Stainless steel tank base and cabinet
• Stainless steel tank base, cabinet sides and sill
• 100% stainless steel unit
• Service entrance (2 inch) in sill or cabinet side
• Touch-up paint (domestic)
• Copper ground bus bar
• Kirk-Key provisions
• Nitrogen blanket
• Bus duct cutout

Special designs

• Factory Mutual (FM)
• UL® Classified
• Triplex
• High altitude
• K-Factors
• Step-up
• Critical application
• Modulation transformers 
• Seismic applications (including OSHPD)

Switches

• One, two, or three On/Off loadbreak switches
• 4-position loadbreak V-blade switch or T-blade switch
• Delta-wye switch
• 3-position V-Blade selector switch
• 100 A, 150 A, 300 A tap changers
• Dual voltage switch
• Visible break with VFI interrupter interlock
• External visible break (15, 25, and 35 kV, up to 3 MVA)
• External visible break with gauges (15, 25, and 35 kV, up to 3 

MVA)

Gauges and devices

• Liquid level gauge (optional contacts)
• Pressure vacuum gauge (optional contacts and bleeder)
• Dial-type thermometer (optional alarm contacts)
• Cover mounted pressure relief device (optional alarm contacts)
• Ground connectors
• Hexhead captive bolt
• Molded case circuit breaker mounting provisions
• External gauges in padlockable box

Overcurrent protection

• Bay-O-Net fusing (Current sensing, dual sensing, dual element, 
high amperage overload)

• Bay-O-Net expulsion fuse in series with a partial range under-oil 
ELSP current limiting fuse (below 23 kV)

• Cartridge fusing in series with a partial range under-oil ELSP cur-
rent limiting fuse (above 23 kV)

• MagneX™ interrupter with ELSP current-limiting fuse
• Vacuum Fault Interrupter (VFI)
• Visible break window
• Fuse/switch interlock

Valves/plugs

• Drain/sampling valve in high-voltage compartment
• Globe type upper fill valve

Overvoltage protection

• Distribution-, intermediate-, or station-class surge arresters
• Elbow arresters (for dead-front connections)

Metering/fan/control

• Full metering package
• Current Transformers (CTs)
• Metering Socket
• NEMA® 4 control box (optional stainless steel)
• NEMA® 7 control box (explosion proof) 
• Fan Packages

Testing

• Customer test witness
• Customer final inspection
• Zero Sequence Impedance Test 
• Heat Run Test
• ANSI® Impulse Test 
• Audible Sound Level Test
• RIV (Corona) Test
• Dissolved Gas Analysis (DGA) Test
•  8- or 24-Hour Leak Test

Coatings (paint)

• ANSI® Bell Green
• ANSI® #61 Light Gray 
• ANSI® #70 Sky Gray
• Special paint available per request

Nameplate 

•  Stainless steel nameplate 

Decals and labels

• High voltage warning signs
• Mr. Ouch
• Bi-lingual warning
• DOE compliant
• Customer stock code
• Customer stenciling
• Shock and arc flash warning decal 
• Non-PCB decal
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Construction 
Core 

The three-legged, step-lap mitered core construction is manufac-
tured using a high-quality cutting machine. For maximum efficiency, 
cores are precisely stacked, virtually eliminating gaps in the corner 
joints. 

Five-legged wound core or shell-type triplex designs are used for 
wye-wye connected transformers, and other special transformer 
designs. 

Cores are manufactured with precision cut, burr-free,                   
grain-oriented silicon steel or amorphous metal, depending on 
customer preference or optimal material based upon performance 
requirements. Many grades of core steel are available for optimizing 
core loss efficiency. 

Coils 

Pad-mounted transformers feature a rectangular coil configuration 
with wire-wound, high-voltage primaries and sheet-wound 
secondaries. The design minimizes axial stress developed by short 
circuits and provides for magnetic balancing of tap connections. 

Coils are wound using the highest quality winding machines provid-
ing exacting tension control and conductor placement for superior 
short-circuit strength and maximum efficiency. 

Extra mechanical strength is provided by diamond pattern, epoxy-
coated paper insulation, used throughout the coil, with additional 
epoxy at heavy stress points. The diamond pattern distribution of the 
epoxy and carefully arranged ducts, provide a network of passages 
through which cooling fluid can freely circulate. 

Coil assemblies are heat-cured under calculated hydraulic pressure 
to ensure performance against short-circuit forces. 

Core and coil assemblies 

Pad-mounted transformer core and coil assemblies are braced with 
heavy steel ends to prevent the rectangular coil from distorting 
under short-circuit conditions. Plates are clamped in place using 
presses, and welded or bolted to form a solid core and coil 
assembly. Core and coil assemblies exceed ANSI® and IEEE® 
requirements for short-circuit performance. Due to the rigidity of the 
design, impedance shift after short-circuit is comparable to that of 
circular wound assemblies. 

Tanks 

Transformer tanks are designed for high strength and ease of 
handling, installation, and maintenance. Tanks are welded using 
precision-cut, hot rolled, pickled and oiled steel. They are sealed to 
protect the insulating fluid and other internal components. 

Transformer tanks are pressure-tested to withstand 7 psig without 
permanent distortion and 15 psig without rupture. 

Tank finish 

An advanced multi-stage finishing process exceeds IEEE Std 
C57.12.28™-2014 standards. The eight-stage pre-treatment process 
assures coating adhesion and retards corrosion. It converts tank 
surfaces to a nonmetallic, water insoluble iron phosphate coating. 

The paint method consists of two distinct layers of paint. The first 
is an epoxy primer (E-coat) layer which provides a barrier against 
moisture, salt and corrosives. The two-component urethane final 
coat seals and adds ultraviolet protection. 

Vacuum processing 

Transformers are dried and filled with filtered insulating fluid under 
vacuum, while secondary windings are energized. Coils are heated 
to drive out moisture, ensuring maximum penetration of fluid into 
the coil insulation system. 

Insulating fluid 

Eaton’s Cooper Power series transformers are available with 

electrical-grade mineral insulating oil or Envirotemp™ FR3™ fluid. 
The highly refined fluids are tested and degassed to assure a 
chemically inert product with minimal acid ions. Special additives 
minimize oxygen absorption and inhibit oxidation. To ensure high 
dielectric strength, the fluid is re-tested for dryness and dielectric 
strength, refiltered, heated, dried, and stored under vacuum before 
being added to the completed transformer.

Eaton’s Cooper Power series transformers filled with 
Envirotemp™ FR3™ fluid enjoy unique fire safety, environmental, 
electrical, and chemical advantages, including insulation life extend-
ing properties. 

A bio-based, sustainable, natural ester dielectric coolant, 
Envirotemp™ FR3™ fluid quickly and thoroughly biodegrades in 
the environment and is non-toxic per acute aquatic and oral toxicity 
tests. 

Building for Environmental and Economic Sustainability (BEES) 
total life cycle assessment software, utilized by the US Dept. of 
Commerce, reports its overall environmental performance impact 
score at 1/4th that reported for mineral oil. Envirotemp™ FR3™ fluid 
has also earned the EPA Environmental Technology Verification of 
transformer materials. 

With a fire point of 360 °C, Envirotemp™ FR3™ fluid is FM 
Approved® and Underwriters Laboratories (UL®) Classified “Less-
Flammable” per NEC® Article 450-23, fitting the definition of a Listed 

Product per NEC®. 

Pad-mounted VFI transformer 

Eaton’s Cooper Power series VFI transformer combines a 
conventional distribution transformer with the proven Vacuum 
Fault Interrupter (VFI). This combination provides both voltage 
transformation and transformer over current protection in one space 
saving and money saving package. The pad-mounted VFI transformer 
protects the transformer and provides proper coordination with 
upstream protective devices. When a transformer fault or overload 
condition occurs, the VFI breaker trips and isolates the transformer. 

The three-phase VFI breaker has independent single-phase initiation, 
but is three-phase mechanically gang-tripped. A trip signal on any 
phase will open all three phases. This feature eliminates single-phas-
ing of three phase loads. It also enables the VFI breaker to be used 
as a three-phase load break switch. 

Due to the resettable characteristics of the VFI breaker, restoring 
three-phase service is faster and easier. 

The sealed visible break window and switch is an option that can 
be installed to provide visible break contact. This feature provides 
enhanced safety and allows an operator to see if the loadbreak 
switch contacts are in an open or closed position before performing 

Figure 8. VFI transformer with visible break.

7

Catalog Data CA202003EN
Effective April 2016

Three-phase pad-mounted compartmental type transformer

www.eaton.com/cooperpowerseries



maintenance. 

Envirotran™ FM Approved special protection transformer 

Eaton’s Cooper Power series Envirotran™ transformer is FM 
Approved and suitable for indoor locations. Factory Mutual Research 
Corporation’s (FMRC) approval of the Envirotran transformer line 
makes it easy to comply with and verify compliance with Section 
450.23, 2008 NEC, Less-Flammable Liquid-Filled Transformer 
Requirements for both indoor and outdoor locations. 

Envirotran FM Approved transformers offer the user the benefit 
of a transformer that can be easily specified to comply with NEC, 
and makes FM Safety Data Sheet compliance simpler, while also 
providing maximum safety and flexibility for both indoor and outdoor 
installations. 

Because the “FM Approved” logo is readily visible on the 
transformer and its nameplate, NEC compliance is now easily 
verifiable by the inspector. 

Envirotran FM Approved transformers are manufactured under 
strict compliance with FMRC Standard 3990 and are filled with 

FM Approved Envirotemp™ FR3™ fluid, a fire-resistant dielectric 
coolant. 

Special application transformers
Data Center transformer

With focus rapidly shifting from simply maximizing uptime and 
supporting demand to improving energy utilization, the data center 
industry is continually looking for methods to increase its energy 
efficiency and reliability. Utilizing cutting edge technology, Eaton’s 
Cooper Power series Hardened Data Center (HDC) transformers 
are the solution. Designed with special attention given to surge 
protection, HDC liquid-filled transformers provide superior 
performance under the harshest electrical environments. Contrary 
to traditional dry-type units, HDC transformers provide unsurpassed 
reliability, overloadability, operational life, efficiency, thermal loading 
and installed footprint. These units have reliably served more than 
100 MW of critical data center capacity for a total of more than 
6,000,000 hours without any reported downtime caused by a 
thermal or short-circuit coil failure. 

The top priority in data center operations is uninterrupted service. 
Envirotran HDC transformers from Eaton, having substantially higher 
levels of insulation, are less susceptible to voltage surges. Eaton has 
experienced zero failures due to switching transients. The ANSI® and 
IEEE® standard impulse withstand ratings are higher for liquid-filled 
transformers, making them less susceptible to insulation failure. 
The Envirotran HDC transformer provides ultimate protection by 
increasing the BIL rating one level higher than standard liquid-filled 
transformer ratings. The cooling system of liquid-filled transformers 
provides better protection from severe overloads—overloads that 
can lead to significant loss of life or failure.

Data center design typically includes multiple layers of redundancy, 
ensuring maximum uptime for the critical IT load. When best in 
class transformer manufacturing lead times are typically weeks, not 
days, an unexpected transformer failure will adversely affect the 
facility’s reliability and profitability. Therefore, the ability to determine 
the electrical and mechanical health of a transformer can reduce 
the probability of costly, unplanned downtime. Routine diagnostic 
tests, including key fluid properties and dissolved gas analysis 
(DGA), can help determine the health of a liquid-filled transformer. 
Although sampling is not required for safe operation, it will provide 
the user with valuable information, leading to scheduled repair or 

replacement, and minimizing the duration and expense of an outage. 
With a dry-type transformer, there is no reliable way to measure the 
health or likelihood of an impending failure.

Solar transformer

As a result of the increasing number of states that are adopting 
aggressive Renewable & Alternative Energy Portfolio Standards, 
the solar energy market is growing—nearly doubling year over 
year. Eaton, a key innovator and supplier in this expanding market, 
is proud to offer its Cooper Power series Envirotran transformers 
specifically designed for Solar Photovoltaic medium-voltage 
applications. Eaton is working with top solar photovoltaic developers, 
integrators and inverter manufacturers to evolve the industry and 
change the way we distribute power.

In accordance with this progressive stance, every Envirotran 
Solar transformer is filled with non-toxic, biodegradable 
Envirotemp™ FR3™ dielectric fluid, made from renewable seed 
oils. On top of its biodegradability, Envirotemp™ FR3™ fluid 
substantially extends the life of the transformer insulation, saving 
valuable resources. What better way to distribute green power than 
to use a green transformer. In fact, delaying conversion to Envirotran 
transformers places the burden of today’s environmental issues onto 
tomorrow’s generations. Eaton can help you create a customized 
transformer, based on site specific characteristics including: 
temperature profile, site altitude, solar profile and required system 
life. Some of the benefits gained from this custom rating include:
• Reduction in core losses
• Improved payback on investment
• Reduction in footprint
• Improved fire safety
• Reduced environmental impact

For the solar photovoltaic industry, Eaton is offering standard step 
up transformers and dual secondary designs, including 4-winding, 
3-winding (Low-High-Low) and 3-winding (Low-Low-High) designs.

Wind transformer 

Eaton is offering custom designs for renewable energy power 
generation. Eaton manufactures its Cooper Power series Generator 
Step-Up (GSU) transformers for installation at the base of every wind 
turbine. Additionally, grounding transformers are available for wind 
power generation. 

DOE efficiency

The United States Department of Energy (DOE) has mandated 
efficiency values for most liquid type, medium voltage transformers. 
As a result, all applicable Eaton’s Cooper Power series transformers 
2500 kVA and below conform to efficiency levels as specified in the 
DOE ruling “10 CFR Part 431 Energy Conservation Program”.   

Underwriters Laboratories® (UL®) Listed and Labeled/ 
Classified 

The Envirotran transformer from Eaton can be specified as UL® 
Listed & Labeled, and/or UL® Classified. Underwriters Laboratories 
(UL®) listing is a verification of the design and construction of 
the transformer to the ANSI® and IEEE® standards. UL® listing 
generally is the most efficient, cost-effective solution for complying 
with relevant state and local electrical codes. UL® Combination 
Classification/Listing is another way in which to comply with 
Section 450.23, 2008 NEC® requirements. This combines the UL® 
listed transformer with a UL® Classified Less-Flammable Liquid 
and complies with the use restrictions found within the liquid 
Classification. 
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K-Factor transformer

With a drastic increase in the use of ferromagnetic devices, arcing 
devices, and electric power converters, higher frequency loads have 
increased significantly. This harmonic loading has the potential to 
generate higher heat levels within a transformer’s windings and 
leads by as much as 300%. Harmonic loading has the potential to 
induce premature failure in standard-design distribution transformers.  

In addition to standard UL® “K-Factor” ratings, transformers can 
be designed to customer-provided specifications detailing precise 
loading scenarios. Onsite measurements of magnitude and 
frequency, alongside harmonic analysis of the connected load can be 
performed by Eaton engineers or a third party consultant. These field 
measurements are used to determine exact customer needs and 
outline the transformer specifications.

Eaton will design harmonic-resistant transformers that will 
be subjected to the unique harmonic loads. These units are 
designed to maintain normal temperature rise under harmonic, 
full-load conditions. Standard UL® “K-Factor” designs can result 
in unnecessary costs when the “next-highest” K-Factor must 
be selected for a calculated design factor. To save the customer 
these unnecessary costs, Eaton can design the transformer to the 
specific harmonic spectrum used in the application.  Eaton’s Cooper 
Power series K-factor transformers are filled with mineral oil or 
Envirotemp™ FR3™ fluid and enjoy the added benefits of dielectric 
cooling such as higher efficiencies than dry-type transformers.

Modulation transformer

Bundled with an Outboard Modulation Unit (OMU) and a Control 
and Receiving Unit (CRU), a Modulation Transformer Unit (MTU) is 
designed to remotely achieve two way communication. 

The use of an MTU reduces travel time and expense versus tra-
ditional meter reading performed by high voltage electricians. 
Additionally, with MTU it is possible to manage and evaluate energy 
consumption data, providing reduced metering costs and fewer ten-
ant complaints. 

An MTU utilizes existing utility infrastructure, therefore eliminating 
the need to engineer and construct a dedicated communication 
network.

Inverter/rectifier bridge 

Eaton complements its range of applications for transformers 
by offering dual winding designs. These designs are intended for 
connection to 12-pulse rectifier bridges. 

Product attributes
To set us apart from other transformer manufactures, Eaton includes 
the following guarantees with every three-phase pad-mounted 
transformer.

Engineered to order (ETO)

Providing the customer with a well developed, cost-effective solution 
is the number one priority at Eaton. Using customer specifications, 
Eaton will work with the customer from the beginning to the end 
to develop a solution to fit their needs. Whether it is application 
specific, site specific, or a uniquely specified unit, Eaton will provide 
transformers with the best in class value and performance, saving 
the customer time and money.

Made in the U.S.A.

Eaton’s three-phase pad-mounted transformers are produced 
right here in the United States of America. Our manufacturing 
facilities are positioned strategically for rapid shipment of products. 
Furthermore, should the need arise, Eaton has a broad network of 
authorized service repair shops throughout the United States.

Superior paint performance

Protecting transformers from nature’s elements worldwide, Eaton’s 
E-coat system provides unrivaled transformer paint life, and 
exceeds IEEE Std C57.12.28™-2014 and IEEE Std C57.12.29™-2005 
standards. In addition to the outside of the unit, each transformer 
receives a gray E-coat covering in the interior of the tank and 
cabinet, providing superior rust resistance and greater visibility 
during service. 

If the wide range of standard paint selections does not suit the cus-
tomer’s needs, Eaton will customize the paint color to meet their 
requirements. 

Rectangular coil design

Eaton utilizes a rectangular coil design. This winding technique 
results in a smaller overall unit footprint as well as reducing the 
transformer weight. The smaller unit size does not hinder the 
transformer performance in the least. Units have proven short circuit 
withstand capabilities up to 10 MVA.

Testing 
Eaton performs routing testing on each transformer manufactured 
including the following tests: 
• Insulation Power Factor: This test verifies that vacuum processing 

has thoroughly dried the insulation system to required limits. 
• Ratio, Polarity, and Phase Relation: Assures correct winding ratios 

and tap voltages; checks insulation of HV and LV circuits. Checks 
entire insulation system to verify all live-to-ground clearances. 

• Resistance: This test verifies the integrity of internal high-voltage 
and low-voltage connections; provides data for loss upgrade 
calculations. 

• Routine Impulse Tests: The most severe test, simulating a 
lightning surge. Applies one reduced wave and one full wave to 
verify the BIL rating.

• Applied Potential: Applied to both high-voltage and low-voltage 
windings, this test stresses the  entire insulation system to verify 
all live-to-ground clearances. 

• Induced Potential: 3.46 times normal plus 1000 volts for reduced 
neutral designs. 

• Loss Test: These design verification tests are conducted to assure 
that guaranteed loss values are met and that test values are 

Figure 9. Modular transformer.
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within design tolerances. Tests include no-load loss and excitation 
current along with impedance voltage and load loss. 

•  Leak Test: Pressurizing the tank to 7 psig assures a complete 
seal, with no weld or gasket leaks, to eliminate the possibility of 
moisture infiltration or fluid oxidation. 

Design performance tests

The design performance tests include the following: 
• Temperature Rise: Our automated heat run facility ensures that 

any design changes meet ANSI® and IEEE® temperature rise 
criteria. 

• Audible Sound Level: Ensures compliance with NEMA® 
requirements. 

• Lightning Impulse: To assure superior dielectric performance, 
this test consists of one reduced wave, two chopped waves and 
one full wave in sequence, precisely simulating the harshest 
conditions. 

Thomas A Edison Research and Test Facility 
We are constantly striving to introduce new innovations to the 
transformer industry, bringing you the highest quality transformer for 
the lowest cost. Eaton’s Cooper Power series Transformer Products 
are ISO 9001 compliant, emphasizing process improvement in all 
phases of design, manufacture, and testing. We have invested 
millions of dollars in the Thomas A. Edison Technical Center, our 
premier research facility in Franksville, Wisconsin affirming our 
dedication to introducing new innovations and technologies to the 
transformer industry. This research facility is fully available for use by 
our customers to utilize our advanced electrical and chemical testing 
labs. 
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Eaton, Cooper Power, MagneX, UltraSIL, 
Evolution, and Envirotran are valuable 
trademarks of Eaton in the U.S. and other 
countries. You are not permitted to use these 
trademarks without the prior written consent 
of Eaton.
IEEE Std C57.12.28™-2005 and Std 
C57.12.29™-2005 standards are trademarks 
of the Institute of Electrical and Electronics 
Engineers, Inc., (IEEE). This publication is not 
endorsed or approved by the IEEE.
IEEE® is a registered trademark of the Institute 
of Electrical and Electronics Engineers, Inc.
ANSI® is a registered trademark of American 
National Standards Institute.
National Electrical Code® and NEC® are 
registered trademarks of the National Fire 
Protection Association, Inc., Quincy, MA.
Underwriters Laboratories® and UL® are 
registered trademarks of UL LLC.
FM Approved®, FMRC, and Factory Mutual 
Research Corporation are trademarks of FM 
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STATE OF RHODE ISLAND AND PROVIDENCE PLANTATIONS 

HISTORICAL PRESERVATION & HERJTAGE COMMISSION 
O ld State House • 150 Benefit Street• Providence, R.I. 02903-1209 

Deborah Cox 
PAL Inc. 

TEL (401) 222-2678 

TTY I Relay 71 l 

26 Main Street 
Pawtucket RI 02860 

Re: Phase I Archaeological Survey 
Revity Energy Main Street Solar 
Hopkinton, RI 

Dear Ms . Cox, 

FAX (401) 222-2968 

Website www.preservation.ri.gov 

28 July, 2020 

The RIHPHC has reviewed the report of the above-referenced survey. We concur with P AL's conclusion 
that the Main Street Solar Find Spot and Main Street Solar, Nooseneck Hill Road 1, and Nooseneck Hill 
Road 2 sites are not eligible for listing in the National Register of Historic Places; not further 
archaeological investigation is need for these sites. The Nooseneck Hill Road 3 site, observed but not 
tested as part of this survey, may be significant, but as it outside the construction area the project will not 
affect it. 

We agree that the Champlin/Stillman site is not eligible for listing in the National Register, and further 
agree that Cemetery Avoidance and Protection Plans be developed for the ether cemeteries within the 
project area. 

These comments are provided in accordance with Section 106 of the National Historic Preservation Act. 
If you have any questions, please contact Charlotte Taylor or Timothy Ives, archaeologists at this office. 

Very nly y-o~~' 

J p~ --t-o- *' ) 
Executive Director 
State Historic Preservation Officer 

Cc: John Brown, NTHPO (via email) 
Jay Waller, PAL (via email) 

200728 .01 



 

Environmental, Health & Safety Services 
172 Armistice Blvd., Pawtucket, RI 02860  |  10 Post Office Square, Boston, MA 02109  |   
888.723.9920  |  sage-enviro.com 

October 22, 2020 
 
 
Ms. Lindsay P. McGovern 
Revity Energy 
117 Metro Center Boulevard, Suite 1007 
Warwick, RI 02886 
Sent via email to: Lindsay@RevityEnergy.com  
 
RE: Pre-Installation Noise Assessment  
 A Proposed Solar Farm Development 

Main Street (AP: 7, Lots: 62C, 64 and 65) 
Hopkinton, Rhode Island  
SAGE Project No. M984 

 
Dear Ms. McGovern: 
 
This correspondence presents the findings of an updated noise assessment for the proposed installation 
of a 8.25-megawatt (AC) solar development by Revity Energy, LLC in the Town of Hopkinton, Rhode Island 
referred to as Main Street (Route 95, Exit 1) & 46 Gray Lane solar development (referred to herein as Main 
Street Solar) located at Assessor's Plat 7 Lots 62C, 64 and 65.  The pre-installation noise assessment 
estimates the sound emitted from 42 inverters and 4 transformers that are part of the proposed Main 
Street Solar development.  The proposed project groups the inverters and transformers into “islands”, 
such that there are 4 islands located at the site.  Three islands consist of 1 transformer and 8 inverters, 
and one island consist of 1 transformer and 18 inverters.   Attachment 1 provides a map displaying the 
location of the equipment pads and the closest distance (in feet) to the property line.  Attachment 2 
provides the location of the inverters.   
 
The Town of Hopkinton’s Non-Residential Photovoltaic Solar Energy System Ordinance (dated January 22, 
2019) states that noise levels from the Photovoltaic Solar Energy Systems (PSES) cannot exceed 40 dB at 
the property line.  Attachment 2 provides a map displaying the total sound emitted from each inverter 
and transformer (i.e. 45 sound emitting objects) for the Main Street solar development study area.  To 
prevent sounds from exceeding 40 dB at any location along the property line a sound barrier around the 
equipment pads may be necessary.   
 
The sound barrier incorporated in this assessment was a barrier with a Noise Reduction Coefficient (NRC) 
of 0.27 or greater.  The NRC measures the ability of material to adsorb sound.  A material with an NRC of 
0 will reflect all sound that hits it. A material with an NRC of 1.0 will theoretically absorb all sound that 
hits it.  Note that NRC is a measurement of noise reduction within the human speech range; it is possible 
that a material with a high NRC rating may actually be poor at absorbing music, mechanical equipment 
noise, or other very low or very high frequency sounds.  It is important to verify with the manufacturer of 
the sound absorbing material that it is suitable for sound frequency emitted from the inverters. 

mailto:Lindsay@RevityEnergy.com
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An example of a sound barrier that may be used for this project is a wooden fence (NRC=0.281).  The 
specific location and design of the sound barrier will be determined following the Post Construction 
Environmental Noise Assessment that is conducted within 90 days of the solar farm becoming operational.   
 
This assessment notes that sound emitted from the proposed project, with sound barrier (NRC=0.27) 
around the equipment pads, does not exceed 40 dB at any location along the property line.  The largest 
sound at the property line is 36.5 dB, which is comparable to a ambient wilderness/quiet suburban 
nighttime.  The pink dashed line displayed in Attachment 2 figure represents the 40 dB contour, meaning 
that any area past the dashed line would experience sounds emitted from the solar equipment that is 
below 40 dB.  The blue squares displayed on the map in Attachment 1 represent the equipment pad 
where a sound barrier may be necessary. 
 
Table 1 provides common noise sources and the associated decibel (dB) sound level, for example sounds 
below 40 dB would be comparable to ambient wilderness or a quiet suburban nighttime. 
 

Table 1 
Common Sounds with Associated Decibel (dB) Levels 

 

Min 
(dB) 

Max 
(dB) Description 

20 25 rustling leaves 

25 30 quiet rural nighttime 

30 35 whisper 

35 40 ambient wilderness/quiet suburban nighttime 

40 45 computer/quiet urban nighttime 

45 50 birds/light traffic 

50 55 fan/campfire 

55 60 refrigerator/dishwasher 

60 65 typical conversation/ air conditioner 

65 70 vacuum cleaner 

70 75 busy traffic/noisy urban area 

75 80 leaf blower/garbage disposal 

80 85 kitchen blender 

85 120 motorcycle/MRI machine 
Source:  Berger, Elliott H., Rick Neitzel, and Cynthia A. Kladden. Noise Navigator Sound Level 
Database. 3M Personal Safety Division, E•A•RCAL Laboratory, Univ. of Michigan, Dept. of 
Environmental Health Science, 26 June 2015. Version 1.8. 
Fox, Sarinne. "Noise Level Chart." Noise Help. N.p., 2017. Web. 2018. 
Technical Noise Supplement (TeNS), California Department of Transportation, November 2009 

   
The sound calculations performed assume a “conservative” evaluation relative to noise propagation, such 
that the spread of sound was spread equally in all directions in a free field (i.e. no obstruction) with a 

 
1 Construction Materials – Types, Uses and Applications; Second Edition; Caleb Hornbostel; 1991; page 10 – Table A9 
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sound reduction based on NRC=0.27.  It is likely that the combination of environmental (e.g. trees and 
shrubs) and site-specific features will serve to dampen additive noise levels.  
 
Should you have any questions or concerns, please do not hesitate to contact me. 
 
Sincerely, 
SAGE Environmental, Inc. 
 
 
          
Nicole Mulanaphy, P.E.   
Senior Project Manager 
 
 
Attachments: 
 
Attachment 1:  Location of Equipment Pads and Distance to Property Line 
Attachment 2:  Total Sound Emitted from Each Inverter and Transformer 
Attachment 3:  Solar Equipment Utilized for Project



 
Attachment 1:  Location of Equipment Pads and Distance to Property Line 

Environmental, Health & Safety Services 
172 Armistice Blvd., Pawtucket, RI 02860  |  10 Post Office Square, Boston, MA 02109  |   
888.723.9920  |  sage-enviro.com 



 
Attachment 2:  Total Sound Emitted from Each Inverter and Transformer 

Environmental, Health & Safety Services 
172 Armistice Blvd., Pawtucket, RI 02860  |  10 Post Office Square, Boston, MA 02109  |   
888.723.9920  |  sage-enviro.com 



 
Attachment 3:  Solar Equipment Utilized for Project  

Environmental, Health & Safety Services 
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888.723.9920  |  sage-enviro.com 
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SG250HX-US
Multi-MPPT String Inverter for 1500 Vdc System 

12 MPPTs with max. efficiency 99%
Compatible with bifacial module
Built-in Anti-PID and PID recovery 
function

HIGH YIELD
Touch free commissioning and remote firmware 
upgrade
Online IV curve scan and diagnosis*
Fuse free design with smart string current 
monitoring

CIRCUIT DIAGRAM EFFICIENCY CURVE 

SMART O&M

Compatible with Al and Cu AC cables
DC 2 in 1 connection enabled
Power line communication (PLC)
Reactive power at night function

LOW COST
Integrated Arc fault circuit protection
NEMA 4X protection and C5 anti-corrosion grade
Type II SPD for both DC and AC

PROVEN SAFETY

90%
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98%

100%
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Dimensions (W*H*D)
Weight
Isolation method
Ingress protection rating
Night power consumption
Operating ambient temperature range
Allowable relative humidity range (non-condensing)
Cooling method
Max. operating altitude
Display
Communication
DC connection type
AC connection type
Compliance

Grid Support

1051*660*363 mm (41.4''*26''*14.3'')
95kg (209.4 lbs)
Transformerless

NEMA 4X
< 2 W

'-30 to 60 ℃ ('-22 to 140 ℉)
0 – 100 %

Smart forced air cooling
4000 m (> 3000 m der ating) 13123 ft (> 9843 ft derating)

LED, Bluetooth+APP
RS485 / PLC

Amphenol UTX (Max. 6 mm² 10AWG )
OT terminal (Max. 300 mm² 600 Kcmil)

UL1741, UL1741SA, IEEE1547, IEEE1547.1, CSA C22.2 107.1-01-2001,
FCC Part15 Sub-part B Class A Limits, California Rule 21,UL 1699B

Reactive power at night function, LVRT, HVRT,active & reactive power
control and power ramp rate control, Volt/Watt, Frequency/Watt

250 kVA @ 30 ℃ / 225 kVA @40 ℃/200 KVA @50℃
180.5 A

3 / PE, 800 V
680 – 880V

50 Hz / 45 – 55 Hz, 60 Hz / 55 – 65 Hz
< 3 % (at nominal power)

< 0.5 % In
> 0.99 / 0.8 leading – 0.8 lagging

3 / 3

Max. efficiency
CEC efficiency

99.0 % 
98.5 %

DC reverse connection protection
AC short circuit protection
Leakage current protection
Grid monitoring
Ground fault monitoring
DC switch
AC switch
Arc fault circuit interrupter (AFCI)
PV String current monitoring
Reactive powe at night function
PID protection
Overvoltage protection

Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes

An-ti PID or PID recovery
DC Type II and AC Type II

AC output power
Max. AC output current
Nominal AC voltage
AC voltage range
Nominal grid frequency / Grid frequency range
THD
DC current injection
Power factor at nominal power / Adjustable power factor 
Feed-in phases / connection phases

Type designation

Max. PV input voltage
Min. PV input voltage / Startup input voltage
Nominal PV input voltage
MPP voltage range
MPP voltage range for nominal power
No. of independent MPP inputs
Max. PV input current
Max. current for input connector
Max. DC short-circuit current

SG250HX-US
Input (DC)

Output (AC)

Efficiency

Protection

General Data

1500 V
600 V / 600 V

1080 V
600 V – 1500 V
860 V – 1300 V

12
26 A * 12

30 A
50 A * 12

SG250HX-US

*: Only compatible with Sungrow logger and iSolarCloud
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Compliant with CEA, IEC 61727/62116
Low/High voltage ride through (L/HVRT)
Active & reactive power control, power ramp 
rate control

Grid Support

Patented five-level topology, 98.8% CEC
efficiency, 98.5% Euro efficiency
Full power operation without derating up to 50 ℃

High Yield

World's highest output string inverter at 125kW 
(1500Vdc/600Vac)
2 to 5 MW power block design for lower total 
installed costs
DC/AC ratio up to 1.5

Higher ROI

Virtual central inverter design concept enables 
easy O&M
Compact design and light weight (68kg) for 
easy installation

Easy O&M

String Inverter for 1500 Vdc Systems

D
C

DC Switch

L1

L2

L3

PE

DC Bus

DC SPD

AC Switch

AC 

EMI

Filter

AC 

Filter

Inverter Circuit

(DC/AC)

AC 

Relays

DC 

EMI

Filter

AC SPD

Circuit Diagram

© 2017 Sungrow Power Supply Co., Ltd. All rights reserved.
Subject to change without Notice. Version #1.0



General Data

Dimensions (W*H*D)
Weight
Isolation method
Degree of protection
Night power consumption
Operating ambient temperature range
Allowable relative humidity range (non-condensing)
Cooling method
Max. operating altitude
Display / Communication
DC connection type
AC connection type
Compliance

Grid Support

670*810*294 mm
68 kg (150 Ibs)
Transformerless
IP65
< 2 W
-25 to 60 ℃ (> 50 ℃ derating)
0 - 100 %
Smart forced air cooling
4000 m (> 3000 m derating)
LED / RS485, Bluetooth +APP
Screw Clamp terminal (Max. 120 mm² )
Screw Clamp terminal (Max. 120 mm² )
CEA, IEC 62109, IEC 61727, IEC 62116, IEC 60068, 
IEC 61683, CE
LVRT, HVRT, active & reactive power control and
power ramp rate control

Nominal AC power (at 50 ˚C)
Max. AC output at PF=1 (at 50 ˚C)
Max. AC apparent power (at 50 ˚C)
Max. AC output current
Nominal AC voltage
AC voltage range
Nominal grid frequency / Grid frequency range
THD
DC current injection
Power factor at nominal powe / Adjustable power factor 
Feed-in phases / Connection phases

125000 W
125000 W
125000 VA
120 A
3 / PE, 600 V
480 - 690 V
50 Hz / 45 - 55 Hz, 60 Hz / 55 - 65 Hz
< 3 % (at nominal power) 
< 0.5 % In 
> 0.99 / 0.8 leading - 0.8 lagging
3 / 3

Efficiency

CEC efficiency / Euro efficiency 98.8 % / 98.5 % 

Protection

DC reverse connection protection
AC short-circuit protection
Leakage current protection
Grid monitoring
DC switch / AC switch
DC fuse
PV string current monitoring
Anti-PID function
Overvoltage protection

Yes
Yes
Yes
Yes 
Yes / Yes
No
No
Optional
DC Type II / AC Type  II 

Input (DC)

1500 V
860 V / 860 V
1050 V
860 - 1450 V
860 - 1250 V
1
1
240 A

Max. PV input voltage
Min. PV input voltage / Startup input voltage 
Nominal input voltage
MPP voltage range
MPP voltage range for nominal power
No. of independent MPP inputs
Max. number of PV strings per MPPT   
Max. DC short circuit current

Output (AC) 

SG125HV

Efficiency Curve 

Effi
ci

en
cy
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90%

92%

94%

96%

98%

100%
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Vdc=1050 V

Vdc=1250 V
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Three-phase pad-mounted 
compartmental type transformer

General
At Eaton, we are constantly striving to introduce 
new innovations to the transformer industry, 
bringing you the highest quality, most reliable 
transformers. Eaton’s Cooper Power series 
Transformer Products are ISO 9001 compliant, 
emphasizing process improvement in all phases 
of design, manufacture, and testing. In order 
to drive this innovation, we have invested 
both time and money in the Thomas A. Edison 
Technical Center, our premier research facility 
in Franksville, Wisconsin. Such revolutionary 
products as distribution-class UltraSIL™ 
Polymer-Housed Evolution™ surge arresters and 
Envirotemp™ FR3™ fluid have been developed at 
our Franksville lab. 

With transformer sizes ranging from 45 kVA 
to 12 MVA and high voltages ranging from 
2400 V to 46 kV, Eaton has you covered. From 
fabrication of the tanks and cabinets to winding 
of the cores and coils, to production of arresters, 
switches, tap changers, expulsion fuses, current 
limit fuses, bushings (live and dead) and molded 
rubber goods, Eaton does it all. Eaton’s Cooper 
Power series transformers are available with 
electrical grade mineral oil or Envirotemp™ FR3™ 
fluid, a less-flammable and bio-degradable fluid. 
Electrical codes recognize the advantages of 
using Envirotemp™ FR3™ fluid both indoors and 
outdoors for fire sensitive applications. The bio-
based fluid meets Occupational Safety and Health 
Administration (OSHA) and Section 450.23 NEC 
Requirements. 

Three-Phase 
Transformers
CA202003EN

Effective April 2016 
Supersedes 210-12 July 2015

COOPER POWER
SERIES



Figure 1. Three-phase pad-mounted compartmental type transformer.

LOW-
VOLTAGE 
BUSHING 
SUPPORT

SILL
Suitable for skidding, 
rolling, and jacking

5-position tap changer

Ground pad and strap for x0Parking stand

Liquid level gauge Nameplate  
laser-scribed anodized aluminum

Removable cabinet 
walls

Drip shield

Type Three Phase, 50 or 60 Hz, 65 ºC Rise 
(55 ºC, 55/65 ºC), 65/75 °C, 75 °C

Fluid Type Mineral oil or Envirotemp™ FR3™ fluid

Coil Configuration 2-winding or 4-winding or 3-winding (Low-High-Low), 3-winding (Low-Low-High)

Size 45 – 10,000 kVA

Primary Voltage 2,400 – 46,000 V

Secondary Voltage 208Y/120 V to 14,400 V

Specialty Designs

Inverter/Rectifier Bridge

K-Factor (up to K-19)

Vacuum Fault Interrupter (VFI)

UL® Listed & Labeled and Classified

Factory Mutual (FM) Approved®

Solar/Wind Designs

Differential Protection

Seismic Applications (including OSHPD)

Hardened Data Center

Table 1. Product Scope

Bay-O-Net fusing

LOW-VOLTAGE 
BUSHING 
Low-voltage 
molded epoxy 
bushings with 
NEMA® spades

LOADBREAK SWITCH

2
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Table 4. Audible Sound Levels

Self-Cooled, Two Winding kVA Rating

NEMA® TR-1  Average 

Decibels (dB)

45-500 56

501-700 57

701-1000 58

1001-1500 60

1501-2000 61

2001-2500 62

2501-3000 63

3001-4000 64

4001-5000 65

5001-6000 66

6001-7500 67

7501-10000 68

Table 6. Temperature Rise Ratings 0-3300 Feet (0-1000 meters)

Standard Optional 

Unit Rating (Temperature Rise Winding) 65 ºC 55 °C, 55/65 ºC, 75 °C

Ambient Temperature Max 40 ºC 50 ºC 

Ambient Temperature 24 Hour Average 30 ºC 40 ºC 

Temperature Rise Hotspot 80 ºC 65 ºC 

Table 2. Three-Phase Ratings

Three-Phase 50 or 60 Hz

kVA Available1:

45, 75, 112.5, 150, 225, 300, 500, 750, 1000, 1500, 2000, 2500, 3000, 3750, 5000, 7500, 10000
1Transformers are available in the standard ratings and configurations shown or can be customized to meet specific needs.

Table 3.  Impedance Voltage

Rating (kVA)

Low-voltage rating 

≤ 600 V 2400 Δ through 4800 Δ 6900 Δ through 13800GY/7970 or 13800 Δ

45-75 2.70-5.75 2.70-5.75 2.70-5.75
112.5-300 3.10-5.75 3.10-5.75 3.10-5.75
500 4.35-5.75 4.35-5.75 4.35-5.75
750-2500 5.75 5.75 5.75
3750 5.75 5.75 6.00
5000 6.00 6.50
otee:N The standard tolerance is ± 7.5%

Table 5. Insulation Test Levels

KV Class
Induced Test 180 or 400 Hz 
7200 Cycle kV BIL Distribution Applied Test 60 Hz (kV)

1.2

Twice Rated Voltage

30 10

2.5 45 15

5 60 19

8.7 75 26

15 95 34

25 125 40

34.5 150 50

3
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B

F

A*

I

C

F-3
H

G

PAD DIMENSIONS

3.5"

I-3

CABINET/TANK DIMENSIONS

Figure 2. Transformer and pad dimensions.

* Add 9" for Bay-O-Net fusing.

Table 8. Fluid-Filled—Copper Windings 55/65 °C Rise1

1  Weights, gallons of fluid, and dimensions are for reference only and not for construction. Please contact Eaton for exact dimensions.

*  Add 9" for Bay-O-Net fusing.

65° Rise DEAD-FRONT—LOOP OR RADIAL FEED—BAY-O-NET FUSING OIL FILLED—COPPER WINDINGS

kVA Rating
OUTLINE DIMENSIONS (in.) Gallons of 

Fluid
Approx. Total 
Weight (lbs.)A* B C D E F G H I

45 50 64 39 34 30 64 69 43 20 110 2,100 
75 50 64 39 34 30 64 69 43 20 115 2,350
112.5 50 64 49 34 30 64 69 53 20 115 2,500
150 50 64 49 34 30 64 69 53 20 120 2,700
225 50 64 51 34 30 64 73 55 20 140 3,250
300 50 64 51 34 30 64 75 55 20 160 3,800
500 50 81 53 34 30 64 85 57 20 200 4,800
750 64 89 57 42 30 72 93 61 20 255 6,500
1000 64 89 59 42 30 72 93 63 20 300 7,800
1500 73 89 86 42 30 72 93 90 24 410 10,300
2000 73 72 87 42 30 72 76 91 24 420 11,600
2500 73 72 99 42 30 72 76 103 24 500 14,000
3000 73 84 99 46 37 84 88 103 24 720 18,700
3750 84 85 108 47 38 85 88 112 24 800 20,500
5000 84 96 108 48 48 96 100 112 24 850 25,000
7500 94 102 122 54 48 102 100 126 24 1,620 46,900

Table 7. Fluid-filled—aluminum windings 55/65 °C Rise1

65° Rise DEAD-FRONT—LOOP OR RADIAL FEED—BAY-O-NET FUSING OIL FILLED—ALUMINUM WINDINGS

kVA Rating
OUTLINE DIMENSIONS (in.) Gallons of 

Fluid
Approx. Total 
Weight (lbs.)A* B C D E F G H I

45 50 68 39 42 26 68 72 43 20 110 2,100
75 50 68 39 42 26 68 72 43 20 115 2,250
112.5 50 68 49 42 26 68 72 53 20 120 2,350
150 50 68 49 42 26 68 72 53 20 125 2,700
225 50 72 51 42 30 72 76 55 20 140 3,150
300 50 72 51 42 30 72 76 55 20 160 3,650
500 50 89 53 42 30 72 93 57 20 190 4,650
750 64 89 57 42 30 72 93 61 20 270 6,500
1000 64 89 59 42 30 72 93 63 20 350 8,200
1500 73 89 86 42 30 72 93 90 24 410 10,300
2000 73 72 87 42 30 72 76 91 24 490 12,500
2500 73 72 99 42 30 72 76 103 24 530 14,500
3000 73 84 99 46 37 84 88 103 24 620 16,700
3750 84 85 108 47 38 85 88 112 24 660 19,300
5000 84 96 108 48 48 96 100 112 24 930 25,000
7500 94 102 122 54 48 102 100 126 24 1,580 41,900

1 Weights, gallons of fluid, and dimensions are for reference only and not for construction. Please contact Eaton for exact dimensions.

* Add 9" for Bay-O-Net fusing.
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Standard features
Connections and neutral configurations

• Delta - Wye: Low voltage neutral shall be a fully insulated X0 
bushing with removable ground strap.

• Grounded Wye-Wye: High voltage neutral shall be internally tied 
to the low voltage neutral and brought out as the H0X0 bushing in 
the secondary compartment with a removable ground strap.

• Delta-Delta: Transformer shall be provided without a neutral 
bushing.

• Wye-Wye: High voltage neutral shall be brought out as the 
H0 bushing in the primary compartment and the low voltage 
neutral shall be brought as the X0- bushing in the secondary 
compartment.

• Wye-Delta: High voltage neutral shall be brought out as the H0 
bushing in the primary compartment. No ground strap shall be 
provided (line to line rated fusing is required).

High and low voltage bushings

• 200 A bushing wells (15, 25, and 35 kV)
• 200 A, 35 kV Large Interface
• 600 A (15, 25, and 35 kV) Integral bushings (dead-front)
• Electrical-grade wet-process porcelain bushings (live-front)

Tank/cabinet features

• Bolted cover for tank access (45-2500 kVA)
• Welded cover with hand hole (>2500 kVA)
• Three-point latching door for security
• Removable sill for easy installation
• Lifting lugs (4)
• Stainless steel cabinet hinges and mounting studs
• Steel divider between HV and LV compartment
• 20” Deep cabinet (45-1000 kVA)
• 24” Deep cabinet (1500-7500 kVA)
• 30” Deep cabinet (34.5/19.92 kV) 
• Pentahead captive bolt
• Stainless steel 1-hole ground pads (45-500 kVA)
• Stainless steel 2-hole ground pads (750-10,000 kVA)
• Parking Stands (dead-front)

Valves/plugs

• One-inch upper filling plug 
• One-inch drain plug (45-500 kVA)
• One-inch combination drain valve with sampling device in low 

voltage compartment (750-10,000 kVA)
• Automatic pressure relief valve

Nameplate

• Laser-scribed anodized aluminum nameplate

Figure 3. Drain valve with sampler. Figure 4. Automatic Pressure relief valve. Figure 5. Liquid level gauge.

Figure 6. External Gauges. Figure 7. External visible break with 
gauges.
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Optional features
High and low voltage bushings

• 200 A (15, 25 kV) bushing inserts
• 200 A (15, 25 kV) feed thru inserts
• 200 A (15, 25 kV) (HTN) bushing wells with removable studs
• High-voltage 600 A (15, 25, 35 kV) deadbreak one-piece bushings 
• Low voltage 6-, 8-holes spade
• Low voltage 12-, 16-, 20-holes spade (750-2500 kVA)
• Low voltage bushing supports

Tank/cabinet features

• Stainless steel tank base and cabinet
• Stainless steel tank base, cabinet sides and sill
• 100% stainless steel unit
• Service entrance (2 inch) in sill or cabinet side
• Touch-up paint (domestic)
• Copper ground bus bar
• Kirk-Key provisions
• Nitrogen blanket
• Bus duct cutout

Special designs

• Factory Mutual (FM)
• UL® Classified
• Triplex
• High altitude
• K-Factors
• Step-up
• Critical application
• Modulation transformers 
• Seismic applications (including OSHPD)

Switches

• One, two, or three On/Off loadbreak switches
• 4-position loadbreak V-blade switch or T-blade switch
• Delta-wye switch
• 3-position V-Blade selector switch
• 100 A, 150 A, 300 A tap changers
• Dual voltage switch
• Visible break with VFI interrupter interlock
• External visible break (15, 25, and 35 kV, up to 3 MVA)
• External visible break with gauges (15, 25, and 35 kV, up to 3 

MVA)

Gauges and devices

• Liquid level gauge (optional contacts)
• Pressure vacuum gauge (optional contacts and bleeder)
• Dial-type thermometer (optional alarm contacts)
• Cover mounted pressure relief device (optional alarm contacts)
• Ground connectors
• Hexhead captive bolt
• Molded case circuit breaker mounting provisions
• External gauges in padlockable box

Overcurrent protection

• Bay-O-Net fusing (Current sensing, dual sensing, dual element, 
high amperage overload)

• Bay-O-Net expulsion fuse in series with a partial range under-oil 
ELSP current limiting fuse (below 23 kV)

• Cartridge fusing in series with a partial range under-oil ELSP cur-
rent limiting fuse (above 23 kV)

• MagneX™ interrupter with ELSP current-limiting fuse
• Vacuum Fault Interrupter (VFI)
• Visible break window
• Fuse/switch interlock

Valves/plugs

• Drain/sampling valve in high-voltage compartment
• Globe type upper fill valve

Overvoltage protection

• Distribution-, intermediate-, or station-class surge arresters
• Elbow arresters (for dead-front connections)

Metering/fan/control

• Full metering package
• Current Transformers (CTs)
• Metering Socket
• NEMA® 4 control box (optional stainless steel)
• NEMA® 7 control box (explosion proof) 
• Fan Packages

Testing

• Customer test witness
• Customer final inspection
• Zero Sequence Impedance Test 
• Heat Run Test
• ANSI® Impulse Test 
• Audible Sound Level Test
• RIV (Corona) Test
• Dissolved Gas Analysis (DGA) Test
•  8- or 24-Hour Leak Test

Coatings (paint)

• ANSI® Bell Green
• ANSI® #61 Light Gray 
• ANSI® #70 Sky Gray
• Special paint available per request

Nameplate 

•  Stainless steel nameplate 

Decals and labels

• High voltage warning signs
• Mr. Ouch
• Bi-lingual warning
• DOE compliant
• Customer stock code
• Customer stenciling
• Shock and arc flash warning decal 
• Non-PCB decal
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Construction 
Core 

The three-legged, step-lap mitered core construction is manufac-
tured using a high-quality cutting machine. For maximum efficiency, 
cores are precisely stacked, virtually eliminating gaps in the corner 
joints. 

Five-legged wound core or shell-type triplex designs are used for 
wye-wye connected transformers, and other special transformer 
designs. 

Cores are manufactured with precision cut, burr-free,                   
grain-oriented silicon steel or amorphous metal, depending on 
customer preference or optimal material based upon performance 
requirements. Many grades of core steel are available for optimizing 
core loss efficiency. 

Coils 

Pad-mounted transformers feature a rectangular coil configuration 
with wire-wound, high-voltage primaries and sheet-wound 
secondaries. The design minimizes axial stress developed by short 
circuits and provides for magnetic balancing of tap connections. 

Coils are wound using the highest quality winding machines provid-
ing exacting tension control and conductor placement for superior 
short-circuit strength and maximum efficiency. 

Extra mechanical strength is provided by diamond pattern, epoxy-
coated paper insulation, used throughout the coil, with additional 
epoxy at heavy stress points. The diamond pattern distribution of the 
epoxy and carefully arranged ducts, provide a network of passages 
through which cooling fluid can freely circulate. 

Coil assemblies are heat-cured under calculated hydraulic pressure 
to ensure performance against short-circuit forces. 

Core and coil assemblies 

Pad-mounted transformer core and coil assemblies are braced with 
heavy steel ends to prevent the rectangular coil from distorting 
under short-circuit conditions. Plates are clamped in place using 
presses, and welded or bolted to form a solid core and coil 
assembly. Core and coil assemblies exceed ANSI® and IEEE® 
requirements for short-circuit performance. Due to the rigidity of the 
design, impedance shift after short-circuit is comparable to that of 
circular wound assemblies. 

Tanks 

Transformer tanks are designed for high strength and ease of 
handling, installation, and maintenance. Tanks are welded using 
precision-cut, hot rolled, pickled and oiled steel. They are sealed to 
protect the insulating fluid and other internal components. 

Transformer tanks are pressure-tested to withstand 7 psig without 
permanent distortion and 15 psig without rupture. 

Tank finish 

An advanced multi-stage finishing process exceeds IEEE Std 
C57.12.28™-2014 standards. The eight-stage pre-treatment process 
assures coating adhesion and retards corrosion. It converts tank 
surfaces to a nonmetallic, water insoluble iron phosphate coating. 

The paint method consists of two distinct layers of paint. The first 
is an epoxy primer (E-coat) layer which provides a barrier against 
moisture, salt and corrosives. The two-component urethane final 
coat seals and adds ultraviolet protection. 

Vacuum processing 

Transformers are dried and filled with filtered insulating fluid under 
vacuum, while secondary windings are energized. Coils are heated 
to drive out moisture, ensuring maximum penetration of fluid into 
the coil insulation system. 

Insulating fluid 

Eaton’s Cooper Power series transformers are available with 

electrical-grade mineral insulating oil or Envirotemp™ FR3™ fluid. 
The highly refined fluids are tested and degassed to assure a 
chemically inert product with minimal acid ions. Special additives 
minimize oxygen absorption and inhibit oxidation. To ensure high 
dielectric strength, the fluid is re-tested for dryness and dielectric 
strength, refiltered, heated, dried, and stored under vacuum before 
being added to the completed transformer.

Eaton’s Cooper Power series transformers filled with 
Envirotemp™ FR3™ fluid enjoy unique fire safety, environmental, 
electrical, and chemical advantages, including insulation life extend-
ing properties. 

A bio-based, sustainable, natural ester dielectric coolant, 
Envirotemp™ FR3™ fluid quickly and thoroughly biodegrades in 
the environment and is non-toxic per acute aquatic and oral toxicity 
tests. 

Building for Environmental and Economic Sustainability (BEES) 
total life cycle assessment software, utilized by the US Dept. of 
Commerce, reports its overall environmental performance impact 
score at 1/4th that reported for mineral oil. Envirotemp™ FR3™ fluid 
has also earned the EPA Environmental Technology Verification of 
transformer materials. 

With a fire point of 360 °C, Envirotemp™ FR3™ fluid is FM 
Approved® and Underwriters Laboratories (UL®) Classified “Less-
Flammable” per NEC® Article 450-23, fitting the definition of a Listed 

Product per NEC®. 

Pad-mounted VFI transformer 

Eaton’s Cooper Power series VFI transformer combines a 
conventional distribution transformer with the proven Vacuum 
Fault Interrupter (VFI). This combination provides both voltage 
transformation and transformer over current protection in one space 
saving and money saving package. The pad-mounted VFI transformer 
protects the transformer and provides proper coordination with 
upstream protective devices. When a transformer fault or overload 
condition occurs, the VFI breaker trips and isolates the transformer. 

The three-phase VFI breaker has independent single-phase initiation, 
but is three-phase mechanically gang-tripped. A trip signal on any 
phase will open all three phases. This feature eliminates single-phas-
ing of three phase loads. It also enables the VFI breaker to be used 
as a three-phase load break switch. 

Due to the resettable characteristics of the VFI breaker, restoring 
three-phase service is faster and easier. 

The sealed visible break window and switch is an option that can 
be installed to provide visible break contact. This feature provides 
enhanced safety and allows an operator to see if the loadbreak 
switch contacts are in an open or closed position before performing 

Figure 8. VFI transformer with visible break.
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maintenance. 

Envirotran™ FM Approved special protection transformer 

Eaton’s Cooper Power series Envirotran™ transformer is FM 
Approved and suitable for indoor locations. Factory Mutual Research 
Corporation’s (FMRC) approval of the Envirotran transformer line 
makes it easy to comply with and verify compliance with Section 
450.23, 2008 NEC, Less-Flammable Liquid-Filled Transformer 
Requirements for both indoor and outdoor locations. 

Envirotran FM Approved transformers offer the user the benefit 
of a transformer that can be easily specified to comply with NEC, 
and makes FM Safety Data Sheet compliance simpler, while also 
providing maximum safety and flexibility for both indoor and outdoor 
installations. 

Because the “FM Approved” logo is readily visible on the 
transformer and its nameplate, NEC compliance is now easily 
verifiable by the inspector. 

Envirotran FM Approved transformers are manufactured under 
strict compliance with FMRC Standard 3990 and are filled with 

FM Approved Envirotemp™ FR3™ fluid, a fire-resistant dielectric 
coolant. 

Special application transformers
Data Center transformer

With focus rapidly shifting from simply maximizing uptime and 
supporting demand to improving energy utilization, the data center 
industry is continually looking for methods to increase its energy 
efficiency and reliability. Utilizing cutting edge technology, Eaton’s 
Cooper Power series Hardened Data Center (HDC) transformers 
are the solution. Designed with special attention given to surge 
protection, HDC liquid-filled transformers provide superior 
performance under the harshest electrical environments. Contrary 
to traditional dry-type units, HDC transformers provide unsurpassed 
reliability, overloadability, operational life, efficiency, thermal loading 
and installed footprint. These units have reliably served more than 
100 MW of critical data center capacity for a total of more than 
6,000,000 hours without any reported downtime caused by a 
thermal or short-circuit coil failure. 

The top priority in data center operations is uninterrupted service. 
Envirotran HDC transformers from Eaton, having substantially higher 
levels of insulation, are less susceptible to voltage surges. Eaton has 
experienced zero failures due to switching transients. The ANSI® and 
IEEE® standard impulse withstand ratings are higher for liquid-filled 
transformers, making them less susceptible to insulation failure. 
The Envirotran HDC transformer provides ultimate protection by 
increasing the BIL rating one level higher than standard liquid-filled 
transformer ratings. The cooling system of liquid-filled transformers 
provides better protection from severe overloads—overloads that 
can lead to significant loss of life or failure.

Data center design typically includes multiple layers of redundancy, 
ensuring maximum uptime for the critical IT load. When best in 
class transformer manufacturing lead times are typically weeks, not 
days, an unexpected transformer failure will adversely affect the 
facility’s reliability and profitability. Therefore, the ability to determine 
the electrical and mechanical health of a transformer can reduce 
the probability of costly, unplanned downtime. Routine diagnostic 
tests, including key fluid properties and dissolved gas analysis 
(DGA), can help determine the health of a liquid-filled transformer. 
Although sampling is not required for safe operation, it will provide 
the user with valuable information, leading to scheduled repair or 

replacement, and minimizing the duration and expense of an outage. 
With a dry-type transformer, there is no reliable way to measure the 
health or likelihood of an impending failure.

Solar transformer

As a result of the increasing number of states that are adopting 
aggressive Renewable & Alternative Energy Portfolio Standards, 
the solar energy market is growing—nearly doubling year over 
year. Eaton, a key innovator and supplier in this expanding market, 
is proud to offer its Cooper Power series Envirotran transformers 
specifically designed for Solar Photovoltaic medium-voltage 
applications. Eaton is working with top solar photovoltaic developers, 
integrators and inverter manufacturers to evolve the industry and 
change the way we distribute power.

In accordance with this progressive stance, every Envirotran 
Solar transformer is filled with non-toxic, biodegradable 
Envirotemp™ FR3™ dielectric fluid, made from renewable seed 
oils. On top of its biodegradability, Envirotemp™ FR3™ fluid 
substantially extends the life of the transformer insulation, saving 
valuable resources. What better way to distribute green power than 
to use a green transformer. In fact, delaying conversion to Envirotran 
transformers places the burden of today’s environmental issues onto 
tomorrow’s generations. Eaton can help you create a customized 
transformer, based on site specific characteristics including: 
temperature profile, site altitude, solar profile and required system 
life. Some of the benefits gained from this custom rating include:
• Reduction in core losses
• Improved payback on investment
• Reduction in footprint
• Improved fire safety
• Reduced environmental impact

For the solar photovoltaic industry, Eaton is offering standard step 
up transformers and dual secondary designs, including 4-winding, 
3-winding (Low-High-Low) and 3-winding (Low-Low-High) designs.

Wind transformer 

Eaton is offering custom designs for renewable energy power 
generation. Eaton manufactures its Cooper Power series Generator 
Step-Up (GSU) transformers for installation at the base of every wind 
turbine. Additionally, grounding transformers are available for wind 
power generation. 

DOE efficiency

The United States Department of Energy (DOE) has mandated 
efficiency values for most liquid type, medium voltage transformers. 
As a result, all applicable Eaton’s Cooper Power series transformers 
2500 kVA and below conform to efficiency levels as specified in the 
DOE ruling “10 CFR Part 431 Energy Conservation Program”.   

Underwriters Laboratories® (UL®) Listed and Labeled/ 
Classified 

The Envirotran transformer from Eaton can be specified as UL® 
Listed & Labeled, and/or UL® Classified. Underwriters Laboratories 
(UL®) listing is a verification of the design and construction of 
the transformer to the ANSI® and IEEE® standards. UL® listing 
generally is the most efficient, cost-effective solution for complying 
with relevant state and local electrical codes. UL® Combination 
Classification/Listing is another way in which to comply with 
Section 450.23, 2008 NEC® requirements. This combines the UL® 
listed transformer with a UL® Classified Less-Flammable Liquid 
and complies with the use restrictions found within the liquid 
Classification. 
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K-Factor transformer

With a drastic increase in the use of ferromagnetic devices, arcing 
devices, and electric power converters, higher frequency loads have 
increased significantly. This harmonic loading has the potential to 
generate higher heat levels within a transformer’s windings and 
leads by as much as 300%. Harmonic loading has the potential to 
induce premature failure in standard-design distribution transformers.  

In addition to standard UL® “K-Factor” ratings, transformers can 
be designed to customer-provided specifications detailing precise 
loading scenarios. Onsite measurements of magnitude and 
frequency, alongside harmonic analysis of the connected load can be 
performed by Eaton engineers or a third party consultant. These field 
measurements are used to determine exact customer needs and 
outline the transformer specifications.

Eaton will design harmonic-resistant transformers that will 
be subjected to the unique harmonic loads. These units are 
designed to maintain normal temperature rise under harmonic, 
full-load conditions. Standard UL® “K-Factor” designs can result 
in unnecessary costs when the “next-highest” K-Factor must 
be selected for a calculated design factor. To save the customer 
these unnecessary costs, Eaton can design the transformer to the 
specific harmonic spectrum used in the application.  Eaton’s Cooper 
Power series K-factor transformers are filled with mineral oil or 
Envirotemp™ FR3™ fluid and enjoy the added benefits of dielectric 
cooling such as higher efficiencies than dry-type transformers.

Modulation transformer

Bundled with an Outboard Modulation Unit (OMU) and a Control 
and Receiving Unit (CRU), a Modulation Transformer Unit (MTU) is 
designed to remotely achieve two way communication. 

The use of an MTU reduces travel time and expense versus tra-
ditional meter reading performed by high voltage electricians. 
Additionally, with MTU it is possible to manage and evaluate energy 
consumption data, providing reduced metering costs and fewer ten-
ant complaints. 

An MTU utilizes existing utility infrastructure, therefore eliminating 
the need to engineer and construct a dedicated communication 
network.

Inverter/rectifier bridge 

Eaton complements its range of applications for transformers 
by offering dual winding designs. These designs are intended for 
connection to 12-pulse rectifier bridges. 

Product attributes
To set us apart from other transformer manufactures, Eaton includes 
the following guarantees with every three-phase pad-mounted 
transformer.

Engineered to order (ETO)

Providing the customer with a well developed, cost-effective solution 
is the number one priority at Eaton. Using customer specifications, 
Eaton will work with the customer from the beginning to the end 
to develop a solution to fit their needs. Whether it is application 
specific, site specific, or a uniquely specified unit, Eaton will provide 
transformers with the best in class value and performance, saving 
the customer time and money.

Made in the U.S.A.

Eaton’s three-phase pad-mounted transformers are produced 
right here in the United States of America. Our manufacturing 
facilities are positioned strategically for rapid shipment of products. 
Furthermore, should the need arise, Eaton has a broad network of 
authorized service repair shops throughout the United States.

Superior paint performance

Protecting transformers from nature’s elements worldwide, Eaton’s 
E-coat system provides unrivaled transformer paint life, and 
exceeds IEEE Std C57.12.28™-2014 and IEEE Std C57.12.29™-2005 
standards. In addition to the outside of the unit, each transformer 
receives a gray E-coat covering in the interior of the tank and 
cabinet, providing superior rust resistance and greater visibility 
during service. 

If the wide range of standard paint selections does not suit the cus-
tomer’s needs, Eaton will customize the paint color to meet their 
requirements. 

Rectangular coil design

Eaton utilizes a rectangular coil design. This winding technique 
results in a smaller overall unit footprint as well as reducing the 
transformer weight. The smaller unit size does not hinder the 
transformer performance in the least. Units have proven short circuit 
withstand capabilities up to 10 MVA.

Testing 
Eaton performs routing testing on each transformer manufactured 
including the following tests: 
• Insulation Power Factor: This test verifies that vacuum processing 

has thoroughly dried the insulation system to required limits. 
• Ratio, Polarity, and Phase Relation: Assures correct winding ratios 

and tap voltages; checks insulation of HV and LV circuits. Checks 
entire insulation system to verify all live-to-ground clearances. 

• Resistance: This test verifies the integrity of internal high-voltage 
and low-voltage connections; provides data for loss upgrade 
calculations. 

• Routine Impulse Tests: The most severe test, simulating a 
lightning surge. Applies one reduced wave and one full wave to 
verify the BIL rating.

• Applied Potential: Applied to both high-voltage and low-voltage 
windings, this test stresses the  entire insulation system to verify 
all live-to-ground clearances. 

• Induced Potential: 3.46 times normal plus 1000 volts for reduced 
neutral designs. 

• Loss Test: These design verification tests are conducted to assure 
that guaranteed loss values are met and that test values are 

Figure 9. Modular transformer.
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within design tolerances. Tests include no-load loss and excitation 
current along with impedance voltage and load loss. 

•  Leak Test: Pressurizing the tank to 7 psig assures a complete 
seal, with no weld or gasket leaks, to eliminate the possibility of 
moisture infiltration or fluid oxidation. 

Design performance tests

The design performance tests include the following: 
• Temperature Rise: Our automated heat run facility ensures that 

any design changes meet ANSI® and IEEE® temperature rise 
criteria. 

• Audible Sound Level: Ensures compliance with NEMA® 
requirements. 

• Lightning Impulse: To assure superior dielectric performance, 
this test consists of one reduced wave, two chopped waves and 
one full wave in sequence, precisely simulating the harshest 
conditions. 

Thomas A Edison Research and Test Facility 
We are constantly striving to introduce new innovations to the 
transformer industry, bringing you the highest quality transformer for 
the lowest cost. Eaton’s Cooper Power series Transformer Products 
are ISO 9001 compliant, emphasizing process improvement in all 
phases of design, manufacture, and testing. We have invested 
millions of dollars in the Thomas A. Edison Technical Center, our 
premier research facility in Franksville, Wisconsin affirming our 
dedication to introducing new innovations and technologies to the 
transformer industry. This research facility is fully available for use by 
our customers to utilize our advanced electrical and chemical testing 
labs. 
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INTRODUCTORY STATEMENT 

Revity Energy, LLC (“Applicant”) has retained my professional land use planning and zoning 

consulting services (“Consultant”), in order to evaluate the proposed ‘by-right’ 8.250 MW AC 

’Photovoltaic Solar Energy System’ (hereinafter ‘PSES’) development.  It must be emphasized 

at the out-set that solar installations are rarely permitted as a matter-of-right as this one is.  In 

fact, of the approximately three-dozen or so solar projects that this Consultant has been 

professionally involved in evidencing land use consistency, the proposal in question would only 

be the third that neither necessitated a zone change and/or zoning approval of some form.  The 

PSES development does necessitate Development Plan Review (“DPR”) approval, however this 

too is unique considering the typical installation initiates the more extensive Major Land 

Development Project  (“MLDP”) regulatory review process. 

This Consultant is not deaf to the angst expressed by Planning Board and Town Council 

members, alike.  Unlike this project, the last few projects (albeit in the opinion of this Consultant 

quite reasonable), necessitated a zone change because of the underlying residential district 

designation, thereby being met with severe negativity.  That is why this Consultant is now 

primarily expending his energy on solely those projects that reflect the clear desires and 

regulatory aspirations of the local community as this one does. 

As corroborated by the various state mandates, it is still the general desire to realize greater 

quantities of renewable energy and less dependence on fossilized fuel sources.  However, 

these mandates are facing serious shortfalls, and will more likely than not fail to ever be 

achieved as more and more land resources are made unavailable.  Furthermore, even on those 

rare occasions when an appropriate site does avail itself, realizing the full development potential 

can still be an arduous process.  Such is the circumstance in the Town of Hopkinton, where 

PSESs are solely directed to the quite limited ‘Commercial’ and ‘Manufacturing’ Districts.  In 

fact, said districts are so limited that it appears that the vast majority of solar projects, inclusive 

of those that would otherwise be most appropriate (e.g. gravel quarry), are all zoned residential.  

Solar development, given its passive nature and ability to be accommodated in almost all 

environments without any resulting negative impact, should be supported for a zoning 

perspective.  Nevertheless, this Consultant also acknowledges that regulatory compliance is of 

the utmost importance, and usually the ultimate arbiter of what is deemed appropriate.  

Therefore, a site that is not only physically appropriate, but also regulatory compliant, can and 

should be well-supported.  To reiterate, the proposed PSES development at 64 Main Street and 

46 Gray Lane is a by-right land use, solely necessitating DPR approval.   
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As will be evidenced in this report, given characteristics of property and surrounding 

neighborhood alike, the subject property is not only regulatory compliant (acknowledging the by-

right nature of the referenced land use), but also consistent with the goals and objectives of the 

Comprehensive Plan.  In light of the requested development proposal, this land use consultant 

has conducted a thorough analysis of the proposed PSES and compared it to the goals and 

objectives of the following regulatory documents:  

o Town of Hopkinton, RI, 2016 Comprehensive Plan - Town Council adopted 5 February 2018 
(“Comprehensive Plan”);  

o Town of Hopkinton Zoning Ordinance, inclusive of the recently amended (2019) Solar 
Ordinance (“Ordinance”);  

o Town of Hopkinton Land Development and Subdivision Regulations (“LD Regulations”);  

o State of Rhode Island Office of Energy Resources - Solar Siting Information - February 2019 
(“Solar Siting”);  

o State of Rhode Island - Renewable Energy Guidelines: Solar Energy Systems, Model 
Ordinance Templates, Zoning, and Taxation - February 2019 (“Renewable Guidelines”);  

o State Guide Plan Element Report No. 120 - Energy 2035 - Rhode Island State Energy Plan 
- Approved 8 October 2015 (“State Energy Plan”);  

o RI Comprehensive Planning Standards Guidance Handbook Series - Guidance Handbook 
No. 9 - Planning for Energy - Revised June, 2018 (“Energy Guidance Handbook”);  

o RI Comprehensive Planning Standards Manual - Revised 14 June 2018 (“Standards 
Manual”);  

o Pertinent Rhode Island General Law (“RIGL”);  

o Conducting a thorough analysis of the general neighborhood that is bounded by 
Interstate-95, Main Street (Route 3), and Gray Lane; and  

o Several site inspections and reviewing Property Record Data for land use assessment 
purposes.   

The purpose for the subject analysis is to evaluate the appropriateness of the  PSES 

development, in light of the regulations associated with the recently amended solar ordinance, 

as well as standards for the granting of the DPR. 

‘SOLAR ENERGY’ NEED 

This Consultant has previously detailed on numerous occasions before both the Hopkinton 

Planning Board and Town Council alike, the importance of a well-balanced comprehensive 

energy program from a planning and zoning perspective; realizing provision of energy from both 

fossilized and non-fossilized (renewable) sources.  It is the state’s objective, pursuant to RIGL 
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39-26, that a minimum 38.5% threshold of all electricity sold in the state, result from renewable 

energy resources [Renewable Guidelines - Page 5].  Furthermore, pursuant to the State Energy 

Plan, there is an expectation that by 2035 the state could have upwards of 1,800 MW of solar 
energy.  An even more aggressive approach was established in March 2017, when the 

Governor issued an Executive Order, mandating provision of 1,000 megawatts of clean energy 

by the end of 2020.  In order to accomplish these important, albeit difficult objectives, a series of 

studies / documents were executed with the assistance of statewide public outreach, inclusive 

of the Town of Hopkinton; all of which took place prior to the recent 2019 solar amendment.  

Interestingly enough, the resulting broad-based guidelines and model zoning ordinance, are well 

reflected to some degree in the Hopkinton solar ordinance.  The following are recommendations 

from the various state documents, followed by the express language in the Town’s 2019 solar 

amendment.    

Advisory Working Group - Renewable Energy Siting Principles - March 2018 
“Encourage renewable energy development on commercial and industrial zoned land, 
on already developed land, and in other locations with environmental alterations such as 
closed landfills, brownfields, parking lots, commercial and residential rooftops, sand and 
gravel pits.”  [Solar Siting - Page 14] 

   

GENERAL PROPERTY AND NEIGHBORHOOD DESCRIPTION  

The property that is the focus of this PSES development is comprised of three (3) separate 

parcels, designated Assessor’s Plat 7, Lot(s) 62C, 64, and 65, and containing a combined 

approximately 29.04-acres of total land area (“Property”).  The respective parcels are 

individually described below: 

1. Assessor’s Plat 7, Parcel 62C - Subject parcel is addressed 0 Main Street (Route 3).  The 
parcel contains approximately 0.18-aces, and is presently unimproved.  The parcel is 
occupied by Hopkinton Historical Cemetery No. 67. 

2. Assessor’s Plat 7, Parcel 64 - Subject parcel is addressed 64 Main Street (Route 3).  The 
parcel contains approximately 22.58-aces, and is likewise presently unimproved.  The parcel 
has in excess of 839 linear feet of contiguous lot frontage along Interstate-95.  The parcel is 
similarly occupied by a cemetery, namely Hopkinton Historical Cemetery No. 48. 

3. Assessor’s Plat 7, Parcel 65 - Subject parcel is addressed 46 Gray Lane.  The parcel 
contains approximately 6.28-aces, and is presently unimproved.  The parcel likewise has 
approximately 690 linear feet of contiguous lot frontage along Interstate-95.   

The vast majority of Parcel 65 is already cleared of any actual vegetation, however the adjoining 

land uses (inclusive of Interstate-95) are predominantly non-residential thereby averting any 

visual (line-of-sight) concerns.  Alternatively, Parcel 64 is presently well-forested.  Although, 

residential presence is similarly sparse, the present thick vegetative canopy will serve as natural 
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screening (buffering), minimizing any resulting view corridors.  There are two (2) historical 

cemeteries on the Property, however they will be well protected; considerable distance 

(setback) furnished between cemeteries and solar array installation proper.  Otherwise , there 

does not appear to be any site encumbrances.  The property is physically bordered by three (3) 

distinct roadways, to include Interstate-95 along the entire northerly property boundary.  The 

referenced roadways are individually described below: 

1. Interstate-95 - In excess of 1,500 linear of frontage along the northerly property boundary.  
The referenced roadway portion in the Town of Holpkinton is classified a ‘Limited Access 
Interstate Highway.’  The referenced roadway classification is defined pursuant to the 
Comprehensive Plan [Page 56], in the following manner:   

o Expressway: “An expressway is designed specifically for high speed travel. Since an 
expressway has controlled access, no at-grade intersections and no parking, it functions as 
a highly efficient carrier. The interstate highway provides the highest level of travel mobility 
and no direct property access. I-95 in Hopkinton is a limited access interstate highway with 
interchanges at Main Street (Route 3 at Exit 1) and Woodville-Alton Road (Exit 2). The 
interstate crosses through central Hopkinton from Connecticut to Richmond, a distance of 
approximately 5.7 miles.” 

2. Main Street - In excess of 1,100 linear feet of lot frontage along the easterly property 
boundary.  In fact, the referenced portion of Main Street is actually part of the Interstate-95 
right-of-way.  It could be technically argued that it is likewise classified an ‘Expressway’ [refer 
above].  Minimally, it is classified a ‘Minor Arterial’.  The referenced roadway classification is 
defined pursuant to the Comprehensive Plan [Page 56], in the following manner:   

o Arterial: “A minor arterial carries large volumes of traffic through the community. It 
is designed for trips of moderate length, slower speed and more land access then principal 
arterial. However, like the principal arterial, a minor arterial provides access between the 
interstate and residential and commercial areas in the community. Such facilities may 
carry local bus routes and include connections to local collector roads. The segment of Main 
Street (Route 3) from Westerly to I-95 is the only road in Hopkinton classified as a minor 
arterial.” 

3. Gray Lane - There is approximately 293 linear feet along the westerly property boundary.  
The referenced roadway classification is defined pursuant to the Comprehensive Plan [Page 
56], in the following manner:   

o Local: “There are approximately 100 miles of local roads in Hopkinton, most of which are 
paved. They provide direct access to abutting properties and serve to provide low levels of 
mobility to and from collectors and arterials.” 

In addition to zoning and site selection appropriateness, is the all important minimal residential 

presence.  There is literally a singular residence located within proximate distance of the 

proposed solar array installation (said distance being approximately 280-feet), otherwise all 

surrounding land uses are light industrial in usage.  Furthermore, the entire surrounding area is 

either zoned ‘commercial’ or ‘manufacturing,’ inclusive of the nonconforming single-family 

residence.  Finally, and most importantly, is the soon to be installed utility solar facility 
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installation, said facility being located on Assessor’s Plat 4, Lot 13, situated directly across from 

Frontier Road, and contiguous to the Property.   

The almost non-presence of surrounding residences, and predominantly commercial nature of 

the immediate area, directly contribute to the appropriateness of introducing a passive solar 

facility.  The referenced property and neighborhood characteristics are well illustrated below, as 

excerpted from the Town’s Tax Assessment records, Google Earth, and applicant’s submission 

package [Credit: DiPrete Engineering], respectively. 
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It is 
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abundantly clear, pursuant to the submitted illustrations, that a solar installation is most 

appropriate at the proposed location.  The area is predominantly commercial / manufacturing in 

character, and the sole residence is otherwise deemed a non-conforming use.  Furthermore, 

given existing topography, maintenance of present mature vegetation, and proposed 

landscaping improvements, it is the professional opinion of this land use consultant that the 

proposed PSES development will be properly screened. 

The property is presently zoned Commercial District, as are all the properties bordered by 

Interstate-95, Gray Lane and Main Street.  Otherwise, the Manufacturing District surrounds the 

referenced area to the north, northeast, south and west.  Locating solar facility installations in 

the ‘Commercial’ and ‘Manufacturing’ districts is well supported by the Comprehensive Plan. 

“Photovoltaic solar energy systems in commercial and manufacturing districts also 
provide renewable energy opportunities.”  [Page 44]   

The sole exception is presence of the  RFR-80 District to the southeast, across Frontier Road.  

Therefore, the Property and all immediately surrounding parcels, permit as a matter-of-right 

solar facility developments.  The referenced district(s) are defined and illustrated below, as 

excerpted from the Ordinance and Comprehensive Plan, respectively. 

Section 4. - Division into districts: “The Residential Special, Neighborhood Business 
Special, Commercial Special and Manufacturing Special zoning districts are composed of 
parcels of property which heretofore were the subject of a zoning map boundary change or 
amendment to the text of the prior zoning ordinance and in connection with which the town 
council imposed use limitations, conditions, and/or restrictions. The terms of such limitations, 
conditions, and/or restrictions shall continue to be applicable to each said property and shall 
be deemed readopted and incorporated herein. Except as the limitations, conditions, and/
or restrictions as individually applicable to the property within each said zoning district 
are controlling the use and dimensional regulations of this ordinance from the Rural 
Farming Residential - 80 district shall apply to the Residential Special district, the 
Neighborhood Business district shall apply to the Neighborhood Business Special district, the 
Commercial district to the Commercial Special district, and the Manufacturing district to 
the Manufacturing Special district.” 

The Town of Hopkinton is overwhelmingly zoned residential, and more specifically the RFR-80 

District designation.  The below ‘Map 14 - Existing Zoning Map’, as excerpted from the 

Comprehensive Plan [Page 109], clearly illustrates this point.  In fact, visually speaking, the 

RFR-80 District appears to be imposed on no less than 80% to 90% of all town-wide land 

resources.  The remaining 10% to 20% encompasses all remaining zoning designations, 

inclusive of the rather limited ‘Manufacturing’ and ‘Commercial’ Districts, the sole districts 

permitting PSES developments as a matter-of-right.  Furthermore, it appears that a good portion 

of the referenced limited ‘Manufacturing’ and ‘Commercially’ zoned land resources are all 

grouped around the Property in question.  It is therefore abundantly clear that there will be few 
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such opportunities as this; where a proposed PSES is properly situated among properties that 

are likewise appropriately zoned.  

GENERAL ‘PSES’ DEVELOPMENT PROPOSAL  

The applicant seeks permission to construct an approximately 8.250 MW AC PSES 

development in a permissible manner, however in order to accomplish this the applicant 

necessitates DPR approval from the Planning Board.  Introduction of the PSES at this location 

is in direct accordance with the Comprehensive Plan [Page 29], as evidenced by the following” 



8.250 MW AC Photovoltaic Solar Energy System Development                                                      Page  of    9 14
Development Plan Review Analysis 
64 Main Street and 46 Gray Lane  -  Assessor’s Plat 7;  Lot(s) 62C, 64, and 65 

Goals, Policies and Recommendations - Natural Resources Goals 
Policy NR-5: “Promote energy self-sufficiency using renewable energy and energy 
conservation.” 

To reiterate, the total combined acreage is approximately 29.04-acres.  The fenced-in solar 

facility area will occupy approximately 21.35-acres, or 73.51% of the overall property.  In fact, 

actual panel arrays and associated equipment will be substantially less, well below the 75% 

maximum coverage permitted by Ordinance; referenced area occupying approximately 16.97-

acres, or 58.43%.  The primary objective is to realize a development that is dimensionally 

compliant, solely necessitating DPR approval from the Planning Board; neither necessitating a 

zone change and/or zoning relief. 

As demonstrated in the landscape plan submitted for the proposed project, requisite setbacks 

will be sufficiently vegetated, assuring visual corridors are minimized, as well as physically 

secured via appropriately installed fencing, as are required by Ordinance.  Height of both the 

referenced fencing and solar panel arrays will be in accordance with the regulations, with a 

number of the arrays having a smaller stature (on average) than allowed by Ordinance.  And 

finally, is introducing vegetated buffering, as needed, to afford appropriate visual screening.  To 

reiterate, the applicant’s desire is to introduce a solar facility that fully comports with all requisite 

dimensional criteria.  The proposed PSES development, illustrated below, as provided by the 

applicant’s engineer, DiPrete Engineering. 
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As previously indicated, residential presence is almost nil, the Property being predominantly 

surrounded by industrial / commercial businesses, as would be anticipated given the area’s 

zoning designation(s).   

Therefore, given the referenced composition of non-residential land uses and minimized height 

of the proposed solar panel arrays, this land use consultant does not believe that there will be 

any resulting negative impact.   

Another important consideration is the passive nature of the proposed PSES development, as 

compared to other more intensive and intrusive ‘permissible’ commercial land uses [refer 

below].  Said land uses being a permanent disturbance in the neighborhood, unlike the 

temporary nature of the proposed PSES development.  It also averts the need for public 

resources, such as is required by a commercial entity.  Although, it is true that the proposed 

PSES development is merely a temporary stop-gap, it nevertheless deters commercial 

development for some period of time.  The fllowing illustrates some possible ‘by-right’  and 

‘conditionally permissible’ commercial land uses at the property, which in the professional 

opinion of this land used consultant would be far more intensive and intrusive. 

Section 5  – District Use Regulations 

0.  Residential Uses        

05.  Hotels and Motels      Permitted by Right 
06.  Assisted Housing & Nursing Homes    Special Use Permit 

15.  Metals and Minerals Wholesale Uses        

151.  Coal & Other Minerals      Special Use Permit 

16.  Construction & General Contractor Uses  

161.  Heavy Construction, Inc., Excavation Equipment  Special Use Permit 

165.  Masonry & Stonework     Special Use Permit 

167.  Roofing & Sheet Metal Work    Special Use Permit 

168.  Concrete Work      Special Use Permit 

169.  Water Well Drilling      Special Use Permit 

27.  Printing & Publishing Uses     Special Use Permit 

31.  Leather & Leather Product Uses      

312.  Industrial Leather Belts & Packing    Special Use Permit 
313.  Boot & Shoe Cut Stock     Special Use Permit 
314.  Footwear, except Rubber     Special Use Permit 
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315.  Gloves & Mittens      Special Use Permit 
316.  Luggage       Special Use Permit 
317.  Handbags & Other Personal 
Leather Goods       Special Use Permit 

32.  Stone, Clay & Glass Product Uses      

322.  Glass & Glassware, Pressed or Blown   Special Use Permit  
323.  Glass Products Made of Purchased Glass   Special Use Permit  
328.  Cut Stone & Stone Products    Special Use Permit 

34.  Fabricated Metal Products, except Ordinance, Machinery & Transportation  
Equipment Uses      

341.  Fabricated Metal Products, except Ordinance,  
Machinery & Transportation Equipment    Special Use Permit 
391.  Jewelry & Silverware     Special Use Permit 
395.  Costume Jewelry, Costume Novelties, Buttons 
& Misc . Notions, except Precious Metals   Special Use Permit 

396.  Miscellaneous Manufacturing Uses      

3962.  Lamp Shades      Special Use Permit 
3963.  Umbrellas, Parasols & Canes    Special Use Permit 

41.  Local & Suburban Transit and Passenger Transportation and Related  
Service Facility Uses    Numerous Permissible Categories    

42.  Trucking Transportation & Short Term Truck Storage 
  

421.  Local and Long Distance Trucking, without storage Special Use Permit 
46.  Warehousing Public & Private Uses  Numerous SUP Categories   

50.  Wholesale Uses     Numerous Permissible Categories 

52.  Retail Trade - Building Materials, Hardware &  
Farm Equipment Uses    Numerous Permissible Categories 

53.  Retail Trade - General Merchandise Uses Numerous Permissible Categories 

54.  Retail Trade - Food Uses   Numerous Permissible Categories 

55.  Automotive Dealers &  
Gas Service Station Uses    Numerous Permissible Categories 

63.  Automotive Repair & Service Uses  Numerous Permissible Categories 

64.  Miscellaneous Repair Service Uses  Numerous Permissible Categories 

77.  Hospitals, Sanatoria, Convalescent &  
Rest Home Uses     Numerous Permissible Categories 
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[NOTE: The above list is a mere sampling.  There are many more ‘by-right’ and ‘conditionally 

permissible’ land uses not listed.]  Furthermore, there are vast immediately abutting land 

resources zoned ‘Manufacturing’ that could accommodate even more intensive and intrusive 

land uses.   

Therefore, the proposed PSES development can be shown to be directly in accord with the 

Comprehensive Plan for a variety of reasons, to include: Introduction of a temporary passive 
versus potentially quite intrusive permanent land use; Averting straining municipal 
resources (i.e., water and sewer); and, Attaining reasonable economic development. 

COMPREHENSIVE PLAN CONSISTENCY ANALYSIS  

A thorough analysis of the Comprehensive Plan was personally completed, and it is the 

professional opinion of this Consultant that the proposed PSES development is entirely 

consistent with all goals and objectives of the Hopkinton Comprehensive Plan.  The following 

goals, objectives, policies, and general language, as excerpted from the Comprehensive Plan, 

corroborate this conclusion. 

Consistency with State Guide Plans “This plan has been prepared to be consistent with the 
State Guide Plan, including:”  [Page 2] 

o Energy 2035 (Report 120) 

Energy  [Pages 40 - 41] 

“Rhode Island’s Energy Plan, Energy 2035 (Report 120), aims to create sustainable and 
affordable energy infrastructure that can meet the State’s energy demands and stimulate 
economic growth. One of the primary strategies to achieve these goals is to increase fuel 
diversity by developing local renewable energy production facilities rather than relying on out-
of-state energy sources.”   

“Reduction of energy consumption through community involvement and strategic municipal 
planning can also make a significant impact in the State’s energy demand.”   

Strategic Energy Planning  [Page 41] 

“Global energy consumption has increased substantially over the last century due to economic 
growth and a changing standard of living. Increased land use creates a need for growing 
transmission infrastructure to meet the energy needs of expanding development. Although 
Hopkinton has remained rural, its energy demand has increased significantly in the past 
several decades, making energy an essential component of The Town’s strategic planning 
process.”  
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“…Hopkinton’s Energy Plan will coincide with the state’s goals as well as The Town’s Land 
Use plan goals discussed in the Land Use Section of this Comprehensive Plan. Statewide 
Planning’s Land Use 2025, developed in 2006, promotes a “rural-urban plan” to be used by 
Rhode Island cities and towns as a guide for future development…”  

Renewable Energy  [Page 43] 

“The majority of the energy consumed nationally is generated from nonrenewable foreign 
resources. Global competition for fuel sources creates unstable and unpredictable prices, with 
the potential for local supply shortages. This indicates a need for locally generated 
renewable energy in order to ensure economic security. Renewable energy technology 
has evolved to allow rising global energy demands to be met in a more sustainable 
way, but it is crucial for this to be implemented on a community level.”   

“The Town of Hopkinton can benefit from renewable energy generating technologies as 
a way to decrease long term energy costs, increase The Town’s energy independence, 
and reduce greenhouse gas emissions. Renewable energy projects also have the 
potential to create local jobs, particularly in the fields of construction and professional 
and technical services.”   

Challenges  [Page 44] 

o “Public awareness and support of climate change, energy efficiency, and renewable 
energy alternatives.” 

Public Services and Facilities - Goals, Policies and Recommendations  [Page 55] 

Policy PSF 17 - “Encourage renewable energy projects in the private sector.”   

Economic Development - Goals, Policies and Recommendations  [Pages 66 - 68] 

Goal ED 1: “To provide for the expansion of the town's tax base by encouraging 
development of new and existing light and/or heavy industrial & office/commercial business.” 

Land Use - Goals, Policies and Recommendations  [Page 118] 

Goal LU 7: “Use the Future Land Use Plan to update and improve the Zoning Ordinance.”   

Policy LU 20: “The Zoning Ordinance should be consistent with the Future Land Use 
Map.” 

    CONCLUSION 
It is the professional opinion of this Consultant that the proposed by-right PSES development at 

the subject property, and among the general Main Street neighborhood, is consistent with 

zoning, and the Comprehensive Plan as well as the State of Rhode Island Energy Plan, and is 

therefore appropriate.  My professional opinion is based upon the research and data presented 
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in this report, as well as the manner in which the proposed system will be well incorporated into 

the overall fabric of the surrounding neighborhood; the fact that the applicant is proposing a 

non-intrusive land use that will be practically invisible, while providing clean, efficient, and less 

costly energy, while realizing another much-needed revenue stream.
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Mr. Chairman and Members of the Planning Board: 

 

At the request of Tenessa H. Azar, Esq. I have inspected the real estate located on 

Gray Lane otherwise designated as Lots 64, 65 and 62C on Plat 7 of the Tax Assessor’s 

Plat of the Town of Hopkinton, State of Rhode Island.  In addition to my inspection, I have 

reviewed the surrounding properties and the Zoning Ordinance of the Town of Hopkinton. 

The purpose of my inspection and review was to determine the effect, if any, that the 

granting of the petitioner’s request for development plan review approval to allow the 

applicant to develop and operate a 8.25 MW (AC) ground-mounted utility scale solar 

energy system would have on the value of surrounding properties and the area in general. 

The subject property is located on the terminus of Gray Lane, within the Hopkinton 

Industrial Park. The area surrounding the subject property comprises the industrial park 

with a utility grade solar array on the immediately adjacent lot. The park is bounded on the 

northerly side by Interstate 95. 

The subject property consists of approximately 29.04± acres of land with frontage 

on Gray Lane and Interstate 95. The front portion of the property is somewhat cleared with 

the northerly portion being in its natural state. The property is zoned Commercial.  

The applicant requires development plan review approval to develop and operate   

8.25 MW ground-mounted utility scale solar energy system on the site. This will be an 



 

 

unmanned facility with access limited to a gravel access road from Gray Lane and 

Nooseneck Hill Road (RI Route 3). 

In addition to my own inspection of the surrounding neighborhood and review of 

the plans, research was completed to determine prior studies regarding the impact of solar 

farms on nearby properties. Until very recently, there had been no research that has been 

published regarding solar farms in Rhode Island or nearby states. The most comprehensive 

studies found were completed  in August 2018 on a proposed solar farm in McLean County, 

Illinois by CohnReznick LLP (https://www.mcleancountyil.gov/DocumentCenter/View/13192),  in May 

2018 on a proposed solar farm in Kendall County, Illinois by CohnaReznick, LLP 

(http://www.co.kendall.il.us/wp-content/uploads/Attachment-29-Property-Value-Study.pdf)  and in February 

2016 on a proposed solar farm in Mebane, North Carolina by Kirkland Appraisal, LLC 

(https://www.chathamnc.org/home/showdocument?id=393550 

The studies involved a significant number of paired sales analysis in order to 

determine what, if any, impact there was.  Paired sales analysis is an appraisal technique 

used to find the value of one particular attribute. The appraiser locates two sales where the 

only difference is the attribute being appraised; the difference in value is considered to be 

the value of the attribute. In this case, the attribute was the impact of the proximity of the 

property to a solar farm. The studies concluded that:  

Mclean 

Based upon our examination, research, and analyses of the existing solar 
farm uses, the surrounding areas, and an extensive market database, we have 
concluded that no consistent negative impact has occurred to adjacent 

property that could be attributed to proximity to the adjacent solar farm, 

with regard to unit sale prices or other influential market indicators. This 

https://www.mcleancountyil.gov/DocumentCenter/View/13192
http://www.co.kendall.il.us/wp-content/uploads/Attachment-29-Property-Value-Study.pdf
https://www.chathamnc.org/home/showdocument?id=393550
http://www.investorwords.com/237/appraisal.html
http://www.investorwords.com/5209/value.html
http://www.investorwords.com/238/appraiser.html
http://www.investorwords.com/4365/sales.html


 

 

conclusion has been confirmed by numerous County Assessors who have also 
investigated this use’s potential impact. 

Kendall 

Considering all of this information, we can conclude that since the 
Adjoining Property Sales (Test Area Sales) for the existing solar farms 
analyzed were not adversely affected by their proximity to solar farms, that 
Properties surrounding other solar farms operating in compliance with all 
regulatory standards will similarly note be adversely affected, in either the 
short or long term periods.  

Mebane 

The matched pair analysis shows no impact in home values due to the 
adjacency to the solar farm as wells as no impact to adjacent vacant 
residential or agricultural land. The criteria for making downward 

adjustments on property values such as appearance, noise, odor, and traffic 

all indicate that a solar farm is a compatible use for rural/residential 

transition areas. Similar solar farms have been approved adjoining 
agricultural uses, schools and residential developments. Industrial uses rarely 
absorb negative impacts from adjoining uses. The adjoining residential uses 
to other solar farms have included single family homes up to $260,000 on lots 
as small as 0.74 acres. The solar farm at the Pickards Mountain Eco Institute 
adjoins a home that sold in January 2014 for $735,000 and in proximity to lots 
being sold for $200,000 to $250,000 for homes over a million dollars. 
 

Based on the data and analysis in this report, it is my professional opinion that 
the solar farm proposed at the subject property will maintain or enhance the 
value of adjoining or abutting property and that the proposed use is in 
harmony with the area in which it is located.  

At the end of September 2020, Vasundhara Gaur and Corey Lang of the University of 

Rhode Island produced a report (Property Value Impacts of Commercial Scale Solar 

Energy in Massachusetts and Rhode Island). This report looked at statistical information 

to ascertain what if any impact solar arrays have on nearby properties. While the study 

indicates that there is potential impact on non-rural properties, it clearly states that  

Solar development on landfills and industrial areas or in rural areas have smaller 
and statistically insignificant effects on prices.  



 

 

After completing my inspection of the property and surrounding area and reviewing the 

Town’s Zoning Code, the Town’s Comprehensive Plan and review of the studies, I have 

come to the following conclusions: 

 It is my opinion that the proposed use is compatible surrounding land uses, 

specifically the adjacent facility.  There will be no negative impact to 

adjacent property or its value attributed to the proposed solar installations. 

The proposed use is a non-intrusive use.  It is my opinion that the proposed 

use will not alter the general character of the surrounding area or impair the 

intent of the Ordinance or the Comprehensive Plan.  This is based upon my 

inspection, the immediately adjacent use and the conclusions in the studies 

that solar farms are compatible in this type of area, specifically, the 

conclusion of the URI study. Furthermore it is my opinion that the proposed 

use will be in conformance with the Comprehensive Plan and the Ordinance 

which encourage and recognize solar uses. 

  



 

 

 It is my opinion that the granting of the development plan review approval 

will not be inimical to public health, safety, morals and general welfare of 

the community of Hopkinton. The proposed use will provide clean energy 

to the Grid, while also increasing the tax base of the Town of Hopkinton 

without drawing on Town services. 

Respectfully submitted, 

SWEENEY REAL ESTATE & APPRAISAL 

 
Thomas O. Sweeney, SIOR
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