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1.0 INTRODUCTION 
ESS Group, Inc. (ESS) was contracted by RI-95 LLC for professional consulting services related to the 
permitting of a proposed ground mounted Photovoltaic Solar Energy System (PSES) project called Stone 
Ridge at Hopkinton, located at Assessor’s Plat 11, Lot 47A on Palmer Circle in Hopkinton, Rhode Island. 
The purpose of this assessment was to evaluate the predicted sound levels at the property line as a result 
of the operation of the PSES. The following sections detail the methodology used and the final results of 
the project noise impact assessment. Relevant backup documentation supporting these analyses has been 
included in Appendix A.  

2.0 CONCEPTS OF ENVIRONMENTAL SOUND 
Sounds are generated by a variety of sources (e.g., a musical instrument, a voice speaking, or an airplane 
that passes overhead).  Energy is required to produce sound and this sound energy is transmitted through 
the air in the form of sound waves – tiny, quick oscillations of pressure just above and just below 
atmospheric pressure. These oscillations, or sound pressures, impinge on the ear, creating the sound we 
hear. The range of sound pressures that can be detected by a person with normal hearing is very wide, 
ranging from about 20 micro-pascals (μPa) for very faint sounds at the threshold of hearing to nearly 10 
million μPa for extremely loud sounds, such as a jet during take-off at a distance of 300 feet. Because the 
range of human hearing is so wide, sound levels are reported using “sound pressure levels”, which are 
expressed in terms of decibels. The sound pressure level in decibels is the logarithm of the ratio of the 
sound pressure of the source to the reference sound pressure of 20 μPa, multiplied by 20.  

Table 1 provides some examples of common sources of sound and their sound pressure levels. All sound 
levels in this assessment are provided in A-weighted decibels, abbreviated “dB(A)” or “dBA.”  The A-
weighted sound level reflects how the human ear responds to sound, by deemphasizing sounds that occur 
in frequencies at which the human ear is least sensitive to sound (at frequencies below about 100 hertz 
and above 10,000 hertz) and emphasizing sounds that occur in frequencies at which the human ear is most 
sensitive to sound (in the mid-frequency range from about 200 to 8,000 hertz). In the context of 
environmental sound, noise is defined as “unwanted sound.” 

Table 1: Examples of Common Indoor and Outdoor A-Weighted Sound Pressure Levels 
Sound Level dB(A) Common Indoor Sounds  Common Outdoor Sounds 

110 Rock Band Jet Takeoff at 1000 feet 
100 Inside NYC Subway Train Chain Saw at 3 feet 
90 Food Blender at 3 feet Impact Hammer (Hoe Ram) at 50 feet 
80 Garbage Disposal at 3 feet Diesel Truck at 50 feet 
70 Vacuum Cleaner at 10 feet Lawn Mower at 100 feet 
60 Normal Speech at 3 feet Auto (40 mph) at 100 feet 
50 Dishwasher in Next Room Busy Suburban Area at night 
40 Empty Conference Room Quiet Suburban Area at night 
25 Empty Concert Hall Rural Area at night 
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Sound pressure levels are typically presented in community noise assessments utilizing the noise metrics 
described below and expressed in terms of A-weighted decibels. 

 “L10” is the sound level that is exceeded for 10 percent of the time. This metric is a measure of the 
intrusiveness of relatively short-duration noise events that occurred during the measurement period. 

 “L90” is the sound level that is exceeded for 90 percent of the time and is a measure of the background 
or residual sound levels in the absence of recurring noise events.  

 “Leq” is the is the constant sound level which would contain the same acoustic energy as the varying 
sound levels during the time period, and is representative of the average noise exposure level for that 
time period. 

 “LMAX” is the instantaneous maximum sound level for the time period. 

It is often necessary to combine the sound pressure levels from one or more sources. Because decibels 
are logarithmic quantities, it is not possible to simply add the values of the sound pressure levels together. 
For example, if two sound sources each produce 70 dB and they are operated together, their combined 
impact is 73 dB – not 140 dB as might be expected. Four equal 70 dB sources operating simultaneously 
result in a total sound pressure level of 76 dB. In fact, for every doubling of the number of equal sources, 
the sound pressure level goes up another three decibels. A tenfold increase in the number of sources 
makes the sound pressure level increase by 10 dB, while a hundredfold increase makes the level increase 
by 20 dB. The logarithmic combination of n different sound levels is calculated by the following equation: 

Ltotal=10*log10 10
L1
10 + 10

L2
10 +…+10

Ln
10  

Perceived changes in sound level can be slightly more subjective; the average person will not notice a 
change of 1-2 dB, a 3 dB increase is just barely perceptible, while a 5 dB change is clearly noticeable. 

3.0 APPLICABLE NOISE STANDARDS AND REGULATIONS 
The State of Rhode Island does not have noise regulations that are applicable to the proposed solar array. 
Applicable noise standards are contained within the ordinances of the Town of Hopkinton. 

Article III- Noise, Section 10-51 prohibits “the creating of any unreasonable loud, disturbing and 
unnecessary noise within the limits of the town,” and Section 10-52 additionally prohibits “noise of such 
character, intensity or duration as to be detrimental to the life or health of any individual, or in disturbance 
of the public peace and welfare.” 

The project is regulated by the revised Chapter 246 of the Hopkinton, Rhode Island Code of Ordinances, 
“Non-Residential Photovoltaic Solar Energy Systems,” adopted on January 22, 2019. Section A, Item 14 of 
Chapter 246, “Non-Residential Photovoltaic Solar Energy Systems,” requires that a noise study be 
conducted to assess potential impacts on nearby receptors and demonstrate that the PSES “does not yield 
a noise level that exceeds forty (40) decibels at the property line.”  
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4.0 ASSESSMENT OF EXISTING ENVIRONMENT 
The 252± acre property is located off of Palmer Circle in Hopkinton, RI. It is identified as Assessor’s Plat 
11, Lot 47A and is zoned Commercial Special (CS). Currently, the Site consists of vacant wooded land with 
a hiking trail (Narragansett Trail) and several stone walls. The surrounding area is mostly wooded and 
undeveloped or low-density residential use. The topography of the Site includes a slight ridge through the 
center of the site associated with Coon Hill to the south, with a maximum elevation of approximately 330 
feet above sea level at the south side of the property. There is a lower area in the northeast portion of the 
site associated with Canonchet Brook, with a minimum elevation of 70 feet above sea level. The solar array 
will be located in an approximately 91.7± acre area in the central and western portions of the site, with an 
average elevation of 257 feet above sea level and an average slope of approximately 9 percent.  The 
proposed solar array layout and topography is shown in Figure 1 on the next page.  
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5.0 PREDICTIVE MODELING 
This section describes the methods, assumptions, and results of the Cadna-A® noise modeling used to 
predict future sound levels resulting from the operation of the proposed solar array at the property line. 

5.1 Noise Prediction Model 
The Cadna-A® computer noise model was used to predict future sound pressure levels from the operation 
of the proposed solar array at the property line and at the nearest noise-sensitive areas. An industry 
standard, Cadna-A® was developed by DataKustik GmbH to provide an estimate of sound levels at 
distances from specific noise sources. This model takes into account: 

 Sound power levels from stationary and mobile sources; 

 The effects of terrain features including relative elevations of noise sources; 

 The locations of noise-sensitive land use; 

 Intervening objects including buildings and sound barrier walls; and 

 Ground effects due to areas of pavement and unpaved ground. 

Cadna-A® accounts for shielding and reflections due to intervening buildings or other structures in the 
propagation path, as well as diffracted paths around and over structures, which tend to reduce computed 
noise levels. The shielding effects due to intervening terrain are included in the model. The shielding effects 
due to the proposed photovoltaic solar panels and ground vegetation were excluded from the model to 
provide a level of conservatism to the analysis. 

For ground effects, the reflectivity of the surface is described by a “ground factor” variable (G), which ranges 
from 0 for ‘hard’ ground (paved surfaces, concrete, etc.) and 1 for “porous” ground (grassland and other 
vegetated areas). The model used a “porous” ground absorption factor (G) of 1.0 to represent typical ground 
conditions, since the ground beneath and around the solar arrays will remain vegetated. 

The International Standards Organization current standard for outdoor sound propagation (ISO 9613 Part 
2 – “Attenuation of sound during propagation outdoors”) was used within Cadna-A®. This standard provides 
a method for calculating environmental noise in communities from a variety of sources with known emission 
levels. The method contained within the standard calculates the attenuation over the entire sound path 
under weather conditions that are favorable for sound propagation, such as for downwind propagation or 
“under a well-developed moderate ground-based temperature inversion.” Application of conditions that are 
favorable for sound propagation yields conservative estimates of operational noise levels in the surrounding 
area. 

5.2 Modeling Inputs 
Based on the proposed site design of the proposed solar array, the noise-producing sources on the site 
during operation will be the power inverters and transformers. Nine equipment pads, each with a string 
inverter and electrical distribution transformer were modeled along the central access roads of the array. 
The location of these sources is shown on Figure 1. 

The source model inputs were based on the electrical equipment specifications provided by RI-95, LLC. 
The inverter sound level was based on the Power Electronics HEMK series utility scale central string 
inverter, which has a manufacturer sound specification of <79 dBA at 1 meter. The transformer sound level 
was based on a 3000kVA Cooper Power Systems wet-type transformer with a NEMA TR-1 rating of 63 
dBA at 1 meter. Since the sound-producing equipment were assumed to be continuously operating, the L90 
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(background level) and LEQ (equivalent constant level) of the proposed equipment are the same for the 
purposes of this assessment. 

Table 2: Noise Source Inputs to the Cadna-A Model 

Name Source 
Height* 

Octave Band Sound Power Levels (dB) Total 
(dBA) 31.5 63 125 250 500 1000 2000 4000 8000 

Inverter (9) 1 m 32.6 45.8 55.9 63.4 68.8 72.0 73.2 73.0 70.9 79.0 
Transformer (9) 1 m 16.6 29.8 39.9 47.4 52.8 56.0 57.2 57.0 54.9 63.0 

* Heights based on component dimensions and mounting orientation, assumed pad-mounted inverters and transformers. Source levels are extrapolated 
from manufacturer-provided sound pressure level specifications at 1 meter. 

 
The conceptual site layout and existing topography were used to create a terrain model that represents the 
topography during operation of the proposed facility. Figure 1 shows the proposed topography within the 
site. The inputs to the model are 0.5-meter contours, based on existing 2011 LIDAR data from Rhode Island 
Geographic Information System (RIGIS) and the conceptual site plan provided electronically by Cherenzia 
& Associates on April 14, 2021. The model assumed continuous and simultaneous operation of all sound-
producing equipment. This was a conservative assumption, since not all equipment will be operating 
continuously at full load. A search radius of 2,000 meters from each receptor was used in the model to 
ensure that all noise sources contributing to the predicted facility noise level were modeled at every noise-
sensitive receptor. 

5.3 Comparison to Estimated Baseline Noise Levels 
Cadna-A® allows the user to place receptors at selected locations and predicts sound levels at those 
specific receptor locations.  For this analysis, specific receptors were placed at property line locations only. 

Table 3 presents the predicted sound levels resulting solely from the operation of the proposed solar array 
along with the range of typical background noise levels (conservative values for a typical L90 measurement). 
The model also calculated sound levels for the surrounding area, using a 1-meter receptor grid, with a 
receptor height of 1.55 meters (representative of average ear height). This data is displayed in the isopleths 
on Figure 2, which show lines of equal sound level at the site and the surrounding area. 
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Table 3: Cadna-A Modeling Result Sound Levels 

Site ID Solar Array Noise 
Level (dBA) 

Maximum 
Permitted Noise 

(dBA) 
PL-1 3.1 40 

PL-2 5.9 40 

PL-3 13.8 40 

PL-4 29.9 40 

PL-5 32.9 40 

PL-6 9.7 40 

PL-7 7.0 40 

PL-8 10.8 40 

PL-9 8.3 40 

PL-10 5.4 40 

PL-11 14.1 40 

PL-12 9.6 40 
 
 
6.0 CONCLUSION 
The results of this Noise Impact Assessment conducted for the proposed ground-mounted PSES project at 
Assessor’s Plat 11, Lot 47A near Palmer Circle in Hopkinton, Rhode Island demonstrate that the maximum 
predicted sound levels from the proposed photovoltaic solar array will likely not be perceptible above 
existing ambient sound levels at the property line or at any point beyond the property line, and will be well 
below the local noise ordinance threshold for PSES installations (40 dBA). 
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GENERAL
At Cooper Power Systems, we are 
constantly striving to introduce new 
innovations to the transformer industry, 
bringing you the highest quality, most 
reliable transformers. Cooper Power 
Systems 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. Headquarters for the 
Systems Engineering Group of Cooper 
Power Systems, 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, Cooper 
Power Systems 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, 
Cooper Power Systems does it all. 
Cooper Power Systems 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. 

Distribution Transformers

Three-Phase Pad-Mounted  
Compartmental Type Transformer

Electrical Apparatus 

210-12

0812 • Supersedes 0412

Figure 1.
Three-phase pad-mounted transformer.

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

Fluid Type Mineral oil or Envirotemp™ FR3™ fluid

Size 45 – 12,000 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)

PRoduct ScoPE
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Figure 2.
Three-phase pad-mounted compartmental type transformer.

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

LOW-
VOLTAGE 
BUSHING 
SUPPORT

SILL
Suitable for skidding, 
rolling, and jacking

LOADBREAK SWITCH

5-position tap changer

Ground pad and strap for x0Parking stand

Liquid level gauge Nameplate  
laser-scribed anodized aluminum

Removeable cabinet 
walls

Drip shieldBay-O-Net fusing

HIGH-VOLTAGE BUSHING
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TABLE 2
Audible Sound Levels

TABLE 3
Insulation Test 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

7501-12000 68

KV Class
Induced Test 180 or 400 

Hz 7200 Cycle

kV BIL

Applied Test 60 Hz (kV)Distribution

1.2

TWICE RATED  
VOLTAGE

30 10

2.5 45 15

5 60 19

8.7 75 26

15 95 34

25 (grd Y Only) 125 40

25 150 50

34.5 (grd Y Only) 125 40

34.5 150 70

46 200 95

TABLE 4
Temperature Rise Ratings 0-3300 Feet (0-1000 meters)

Standard Optional 

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

Ambient Temperature Max 40 ºC 50 ºC 

Ambient Temperature 24 Hour Average 30 ºC 40 ºC 

Temperature Rise Hotspot 80 ºC 65 ºC 

TABLE 1
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, 120000
1Transformers are available in the standard ratings and configurations shown or can be customized to meet specific needs.

sadams
Oval

sadams
Oval

sadams
Oval

brandon
Highlight

brandon
Highlight

brandon
Highlight

brandon
Highlight

brandon
Highlight
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D E

B

F

A*

I

C

F-3
H

G

PAD DIMENSIONS

3.5"

I-3

CABINET/TANK DIMENSIONS

Figure 3.
Transformer and pad dimensions.

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

TABLE 6
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 Cooper Power Systems 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 5
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 Cooper Power Systems 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, 

35 kV)

 • 200 A, 35 kV Large Interface

 •  600 A (15, 25, 35 kV) Integral 
bushings (dead-front)

 •  Electrical-grade wet-process 
porcelain bushings (live-front)

tank/cabinet features
 •  Bolted cover for tank access (45-

1750 kVA)

 •  Welded cover with hand hole 
(2000-12,000 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

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 (750-12,000 kVA)

 • Automatic pressure relief valve

Nameplate
 • Laser-scribed anodized aluminum 

Nameplate 

Figure 4.
Drain valve with sampler.

Figure 5.
Automatic Pressure relief valve.

Figure 6.
Liquid level gauge.
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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

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 

 •  Ground connectors

 •  Hexhead captive bolt

 • Breaker mounting provisions

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 
current 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 manufactured 
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. 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 providing 
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/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™ 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 
Transformers from Cooper Power 
Systems 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.

Cooper Power Systems transformers 
filled with Envirotemp™ FR3™ fluid 
enjoy unique fire safety, environmental, 
electrical, and chemical advantages, 
including insulation life extending 
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 Classified “Less-
Flammable” per NEC Article 450-23, 
fitting the definition of a Listed Product 
per NEC. 

Pad-Mounted Vfi 
transformer 

The VFI transformer combines a 
conventional distribution transformer 
from Cooper Power Systems 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-phasing of three 
phase loads. It also enables the VFI 
breaker to be used as a three-phase 
load break switch. 

Figure 7.
VFI transformer with visible break.
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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 
maintenance. 

Envirotran™ fM Approved 
Special Protection 
transformer 
The Envirotran™ transformer from 
Cooper Power Systems 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, Cooper 
Power Systems 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 Cooper 
Power Systems units have reliably 
served more than 750 MW of critical 
data center capacity for a total of more 
than 4,000,000 hours without an hour 
of downtime.

The top priority in data center 
operations is uninterrupted service. 
Envirotran HDC transformers from 
Cooper Power Systems, having 
substantially higher levels of insulation, 
are less susceptible to voltage surges. 
Cooper Power Systems has 
experienced zero failures due to 
switching transients. The ANSI/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. Cooper Power 
Systems, a key innovator and supplier 
in this expanding market, is proud to 
offer Envirotran transformers 
specifically designed for Solar 
Photovoltaic medium-voltage 
applications. Cooper Power Systems 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 Cooper Power Systems 
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. Cooper 
Power Systems 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, 
Cooper Power Systems is offering 
standard step up transformers and 
dual secondary designs.
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Wind transformer 
Cooper Power Systems is offering 
custom designs for renewable energy 
power generation. Cooper Power 
Systems manufactures 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 Cooper Power Systems 
transformers are designed to meet or 
exceed the standard efficiency values 
per DOE 2010; Final Ruling, 10 CFR 
Part 431.  

underwriters Laboratories® 
(uL®) Listed and Labeled/ 
classified 
The Envirotran transformer from 
Cooper Power Systems 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/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. 

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 Cooper Power Systems 
engineers or a third party consultant. 
These field measurements are used to 
determine exact customer needs and 
outline the transformer specifications.

Cooper Power Systems 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, 
Cooper Power Systems can design the 
transformer to the specific harmonic 
spectrum used in the application.  
K-factor transformers from Cooper 
Power Systems 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 traditional 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 
tenant complaints. 

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

inverter/Rectifier Bridge 
Cooper Power Systems complements 
its range of applications for 
transformers by offering dual winding 
designs. These designs are intended 
for connection to 12-pulse rectifier 
bridges. 

Figure 8.
Modular transformer.
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PRoduct AttRiButES
To set us apart from other transformer 
manufactures, Cooper Power Systems 
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 Cooper 
Power Systems. Using customer 
specifications, Cooper Power Systems 
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, Cooper Power 
Systems will provide transformers with 
the best in class value and 
performance, saving the customer time 
and money.

Made in the u.S.A.
Cooper Power Systems 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, 
Cooper Power Systems has a broad 
network of authorized service repair 
shops throughout the United States.

Superior Paint Performance
Protecting transformers from nature's 
elements worldwide, Cooper Power 
Systems E-coat system provides 
unrivaled transformer paint life, and 
exceeds ANSI standards C57.12.28 
and C57.12.29. 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 customer's 
needs, Cooper Power Systems will 
customize the paint color to meet their 
requirements. 

Rectangular coil design
Cooper Power Systems 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 12 MVA.

tEStiNG 
Cooper Power Systems 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. 

 •  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 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/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. 
Cooper Power Systems 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. Headquarters 
for the Systems Engineering group of 
Cooper Power Systems, this research 
facility is fully available for use by our 
customers to utilize our advanced 
electrical and chemical testing labs. 
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HEMK

COMBINING 
THE BENEFITS 
OF CENTRAL AND 
STRING INVERTERS

The HEMK is the second generation 1500V inverter, based 
on the more than proven HEC V1500. This modular solar 
inverter offers the advantages of both central and string 
inverters. Reaching a very high power density, and an output 
power of 3.8 MW at 40ºC, it is available in 6 different AC 
voltages, providing the flexibility to choose the best solution 
for each PV plant. The power stage architecture, composed 
of six field replaceable units (FRU), is designed to provide the 
highest availability and optimize yield production.

The Bus Plus ready feature allows the connection of up to 
six Freemaq DC/DC converters. It is the most cost competiti-
ve solution for solar-plus-storage retrofits.

The innovative iCOOL3 cooling system allows the HEMK to 
be installed in the harshest environments, thanks to a degree 
of protection of up to IP55. This advanced air-cooling system, 
reduces the OPEX cost compared to other cooling solutions, 
that need the use of complex liquid-cooling systems. 

The HEMK has been designed to be the lowest LCOE solution 
in the market in solar applications.

UTILITY SCALE CENTRAL STRING INVERTER

ICOOL 3

ACTIVE HEATING

3 LEVEL TOPOLOGY

OUTDOOR DURABILITY

FIELD REPLACEABLE UNITSFRU 

NEMA 3R / IP55

BUS PLUS READY  SOLAR + STORAGE
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ROBUST DESIGN

Polymeric Painting Galvanized Steel | Stainless Steel (Optional)Closed-Cell Insulation
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HEMK inverter modules have a design life of greater than 
30 years of operation in harsh environments and extreme 
weather conditions. HEMK units are tested and ready to 
withstand conditions from the frozen Siberian tundra to the 
Californian Death Valley, featuring:

Totally sealed electronics cabinet protects electronics 
against dust and moisture.

Conformal coating on electronic boards shields PCBs 
from harsh atmospheres.

Temperature and humidity controlled active heating 
prevents internal water condensation.

C4 degree of protection according to ISO 12944. 
Up to C5-M optional.

Closed-Cell insulation panel isolates the cabinet from solar 
heat gains.

Roof cover designed to dissipate solar radiation, 
reduce heat build-up and avoid water leakages.

The solid HEMK structure avoids the need of additional 
external structures.

Random units selected to pass a Factory Water Tightness 
Test ensuring product quality.

NEMA 3R / IP55.

HEMK
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AUXILIARY
PANEL

STRING INVERTER
CABINETS

DC
CABINET

COMPACT DESIGN - EASY TO SERVICE

By providing full front access the HEMK series simplifies 
the maintenance tasks, reducing the MTTR (and achieving 
a lower OPEX). The total access allows a fast swap of the 
FRUs without the need of qualified technical personnel.

With the HEMK, Power Electronics offers its most compact 
solution, achieving 3.8 MW in just 12ft long, reducing installa-
tion costs and labor time, and therefore will minimize the LCOE.

The HEMK combines the advantages of a central inverter 
with the modularity of the string inverters. Its power stages 
are designed to be easily replaceable on the field without the 
need of advanced technical service personnel, providing a 
safe, reliable and fast Plug&Play assembly system.

Following the modular philosophy of the Freesun series, 
the HEMK is composed of 6 FRUs (field replaceable units), 
where all the power stages are physically joined in the DC 
side and therefore, in the event of a fault, the faulty module is 
taken off-line and its power is distributed evenly among the 
remaining functioning FRUs.

STRING CONCEPT POWER STAGES
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INNOVATIVE COOLING SYSTEM

Based on more than 3 years of experience with our MV 
Variable Speed Drive, the iCOOL3 system allows to get IP55 
degree of protection in an outdoor solar inverter. iCOOL3 
delivers a constant stream of clean air to the FRUs, being the 
most effective way of reaching up to IP55 degree of protec-

tion, without having to maintain cumbersome dust filters or 
having to use liquid-cooling systems, avoiding the commonly 
known inconveniences of it (complex maintenance, risk of 
leaks, higher number of components…), therefore resulting in 
an OPEX cost reduction and a LCOE improvement.

HEMK

BUS PLUS READY - SOLAR + STORAGE

The Bus Plus feature allows the connection of up to six 
Freemaq DC/DC converters. It is the most cost competitive 
solution for solar-plus-storage retrofits. It prevents from 
additional connections out of the inverter between the DC/DC 
converters and the PV field. This solution provides considera-
ble savings in CAPEX. 

Power Electronics Freemaq DC/DC is a modular outdoor 
solution available from 500 kW to 3000 kW, fully compatible 
with different battery technologies and manufacturers. 
Freemaq DC/DC converter allows clipping energy recovery 
that will boost customer revenues and avoids the installation 
of additional station with a dedicated MV transformer. 
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EASY TO MONITOR

The Freesun app is the easiest way to monitor the status of 
our inverters. All our inverters come with built-in wifi, allowing 
remote connectivity to any smart device for detailed updates 

VAR AT NIGHT

At night, in case of solar applications, the HEMK inverter can shift to reactive power compensation mode. The inverter can 
respond to an external dynamic signal, a Power Plant Controller command or pre-set reactive power level (kVAr).

ACTIVE HEATING

At night, when the unit is not actively exporting power, the 
inverter can import a small amount of power to keep the 
inverter internal ambient temperature above -20°C, without 
using external resistors. 

This autonomous heating system is the most efficient and 
homogeneous way to prevent condensation, increasing the 
inverters availability and reducing maintenance. PATENTED

AVAILABLE INFORMATION Grid and PV field data, inverter and 
power module data (voltages, currents, 
power, temperatures, I/O status...), 
weather conditions,  alarms and war-
nings events, energy registers. Others.

FEATURES Easy Wireless connection.
Comprehensive interface.
Real time data.
Save and copy settings.

LANGUAGE English, Spanish.

SYSTEM REQUIREMENTS iOS or Android devices.

SETTINGS CONTROL Yes.

and information without the need to open cabinet doors. 
The app user-friendly interface allows quick and easy access 

to critical information (energy registers, production and events).

MULTILEVEL TOPOLOGY

The multilevel IGBT topology is the most efficient approach 
to manage high DC link voltages and makes the difference in 
the 1,500 Vdc design. Power Electronics has many years of 
power design in both inverters and MV drives and the HEMK 
design is the result of our experience with 3 level topologies. 
The 3 level IGBT topology reduces stage losses, increases 
inverter efficiency and minimizes total harmonic distortion.
High efciency to deliver the lowest LCOE.

TWO-LEVEL INVERTER
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HEMK firmware includes the latest utility interactive features (LVRT, OVRT, FRS, FRT, Anti-islanding, active and reactive power 
curtailment…), and can be configured to meet specific utility requirements.
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Frequency Ride Through (FRT). Freesun solar inverters have flexible frequency 

protection settings and can be easily adjusted to comply with future requirements.

Q(V) curve. It is a dynamic voltage control function which provides reactive power in order to maintain the voltage as close as possible to its nominal value.

Frequency Regulation System (FRS). Frequency droop algorithm curtails the 

active power along a preset characteristic curve supporting grid stabilization. 

HEMK

DYNAMIC GRID SUPPORT

Anti-islanding. This protection combines passive and active detection 

methods that eliminate nuisance tripping and allow to comply with the IEC 

62116 and IEEE 1547 standards.

Low Voltage Ride Through (LVRT or ZVRT). Inverters can withstand any 

voltage dip or profile required by the local utility. In this situation, the inverter 

can inject current up to the nominal value.



POWER ELECTRONICS 

[1] Values at 1.00•Vac nom and cos Ф= 1. 
Consult Power Electronics for derating curves.
[2] Consult Power Electronics for other configurations.

[3] Consult P-Q charts available: Q(kVAr)=√(S(kVA)2-P(kW)2).
[4] Consult Power Electronics for Freemaq DC/DC connection configurations.
[5] Readings taken 1 meter from the back of the unit.

FRAME 1 FRAME 2

REFERENCE FS2445K FS3670K
OUTPUT AC Output Power(kVA/kW) @50°C [1] 2445 3670

AC Output Power(kVA/kW) @40°C [1] 2530 3800
Max. AC Output Current (A) @40°C 2117 3175
Operating Grid Voltage(VAC) [2] 690V ±10%
Operating Grid Frequency(Hz) 50Hz/60Hz
Current Harmonic Distortion (THDi) < 3% per IEEE519
Power Factor (cosine phi) [3] 0.5 leading … 0.5 lagging adjustable / Reactive Power injection at night 

INPUT MPPt @full power (VDC) 976V-1310V
Maximum DC voltage 1500V
Number of PV inputs [2] Up to 36
Number of Freemaq DC/DC inputs [4] Up to 6
Max. DC continuous current (A) [4] 2645 3970
Max. DC short circuit current (A) [4] 4000 6000

EFFICIENCY & AUXILIARY SUPPLY Efficiency (Max) (η) 98.87% 98.93%
Euroeta (η) 98.48% 98.65%
Max. Power Consumption (KVA) 8 10

CABINET Dimensions [WxDxH] (ft) 12 x 7 x 7
Dimensions [WxDxH] (m) 3.7 x 2.2 x 2.2
Weight (lb) 12125 12677
Weight (kg) 5500 5750
Type of ventilation Forced air cooling

ENVIRONMENT Degree of protection  NEMA 3R - IP55
Permissible Ambient Temperature -35°C to +60°C / >50°C Active Power derating
Relative Humidity 4% to 100% non condensing
Max. Altitude (above sea level) 2000m; >2000m power derating (Max. 4000m)
Noise level [5] < 79 dBA 

CONTROL INTERFACE Communication protocol Modbus TCP
Plant Controller Communication Optional
Keyed ON/OFF switch Standard

PROTECTIONS Ground Fault Protection GFDI and Isolation monitoring device 
General AC Protection Circuit Breaker
General DC Protection Fuses
Overvoltage Protection AC, DC Inverter and auxiliary supply type 2

CERTIFICATIONS Safety UL1741, CSA 22.2 No.107.1-16, UL62109-1, IEC62109-1, IEC62109-2
Compliance NEC 2017 / IEC
Utility interconnect EEE 1547.1-2005 / UL1741SA-Feb. 2018 / IEC62116:2014

TECHNICAL CHARACTERISTICS HEMK 690V



53HEMK

[1] Values at 1.00•Vac nom and cos Ф= 1. 
Consult Power Electronics for derating curves.
[2] Consult Power Electronics for other configurations.

[3] Consult P-Q charts available: Q(kVAr)=√(S(kVA)2-P(kW)2).
[4] Consult Power Electronics for Freemaq DC/DC connection configurations.
[5] Readings taken 1 meter from the back of the unit.

FRAME 1 FRAME 2

REFERENCE FS2340K FS3510K
OUTPUT AC Output Power(kVA/kW) @50°C [1] 2340 3510

AC Output Power(kVA/kW) @40°C [1] 2420 3630
Max. AC Output Current (A) @40°C 2117 3175
Operating Grid Voltage(VAC) [2] 660V ±10%
Operating Grid Frequency(Hz) 50Hz/60Hz
Current Harmonic Distortion (THDi) < 3% per IEEE519
Power Factor (cosine phi) [3] 0.5 leading … 0.5 lagging adjustable / Reactive Power injection at night 

INPUT MPPt @full power (VDC) 934V-1310V
Maximum DC voltage 1500V
Number of PV inputs [2] Up to 36
Number of Freemaq DC/DC inputs [4] Up to 6
Max. DC continuous current (A) [4] 2645 3970
Max. DC short circuit current (A) [4] 4000 6000

EFFICIENCY & AUXILIARY SUPPLY Efficiency (Max) (η) 98.84% 98.90%
Euroeta (η) 98.48% 98.65%
Max. Power Consumption (KVA) 8 10

CABINET Dimensions [WxDxH] (ft) 12 x 7 x 7
Dimensions [WxDxH] (m) 3.7 x 2.2 x 2.2
Weight (lb) 12125 12677
Weight (kg) 5500 5750
Type of ventilation Forced air cooling

ENVIRONMENT Degree of protection  NEMA 3R - IP55
Permissible Ambient Temperature -35°C to +60°C / >50°C Active Power derating
Relative Humidity 4% to 100% non condensing
Max. Altitude (above sea level) 2000m; >2000m power derating (Max. 4000m)
Noise level [5] < 79 dBA 

CONTROL INTERFACE Communication protocol Modbus TCP
Plant Controller Communication Optional
Keyed ON/OFF switch Standard

PROTECTIONS Ground Fault Protection GFDI and Isolation monitoring device 
General AC Protection Circuit Breaker
General DC Protection Fuses
Overvoltage Protection AC, DC Inverter and auxiliary supply type 2

CERTIFICATIONS Safety UL1741, CSA 22.2 No.107.1-16, UL62109-1, IEC62109-1, IEC62109-2
Compliance NEC 2017 / IEC
Utility interconnect EEE 1547.1-2005 / UL1741SA-Feb. 2018 / IEC62116:2014

TECHNICAL CHARACTERISTICS HEMK 660V 



POWER ELECTRONICS 

FRAME 1 FRAME 2

REFERENCE FS2285K FS3430K
OUTPUT AC Output Power(kVA/kW) @50°C [1] 2285 3430

AC Output Power(kVA/kW) @40°C [1] 2365 3550
Max. AC Output Current (A) @40°C 2117 3175
Operating Grid Voltage(VAC) [2] 645V ±10%
Operating Grid Frequency(Hz) 50Hz/60Hz
Current Harmonic Distortion (THDi) < 3% per IEEE519
Power Factor (cosine phi) [3] 0.5 leading … 0.5 lagging adjustable / Reactive Power injection at night 

INPUT MPPt @full power (VDC) 913V-1310V
Maximum DC voltage 1500V
Number of PV inputs [2] Up to 36
Number of Freemaq DC/DC inputs [4] Up to 6
Max. DC continuous current (A) [4] 2645 3970
Max. DC short circuit current (A) [4] 4000 6000

EFFICIENCY & AUXILIARY SUPPLY Efficiency (Max) (η) 98.81% 98.87%
Euroeta (η) 98.43% 98.60%
Max. Power Consumption (KVA) 8 10

CABINET Dimensions [WxDxH] (ft) 12 x 7 x 7
Dimensions [WxDxH] (m) 3.7 x 2.2 x 2.2
Weight (lb) 12125 12677
Weight (kg) 5500 5750
Type of ventilation Forced air cooling

ENVIRONMENT Degree of protection  NEMA 3R - IP55
Permissible Ambient Temperature -35°C to +60°C / >50°C Active Power derating
Relative Humidity 4% to 100% non condensing
Max. Altitude (above sea level) 2000m; >2000m power derating (Max. 4000m)
Noise level [5] < 79 dBA 

CONTROL INTERFACE Communication protocol Modbus TCP
Plant Controller Communication Optional
Keyed ON/OFF switch Standard

PROTECTIONS Ground Fault Protection GFDI and Isolation monitoring device 
General AC Protection Circuit Breaker
General DC Protection Fuses
Overvoltage Protection AC, DC Inverter and auxiliary supply type 2

CERTIFICATIONS Safety UL1741, CSA 22.2 No.107.1-16, UL62109-1, IEC62109-1, IEC62109-2
Compliance NEC 2017 / IEC
Utility interconnect EEE 1547.1-2005 / UL1741SA-Feb. 2018 / IEC62116:2014

TECHNICAL CHARACTERISTICS HEMK 645V

[1] Values at 1.00•Vac nom and cos Ф= 1. 
Consult Power Electronics for derating curves.
[2] Consult Power Electronics for other configurations.

[3] Consult P-Q charts available: Q(kVAr)=√(S(kVA)2-P(kW)2).
[4] Consult Power Electronics for Freemaq DC/DC connection configurations.
[5] Readings taken 1 meter from the back of the unit.
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FRAME 1 FRAME 2

REFERENCE FS2235K FS3350K
OUTPUT AC Output Power(kVA/kW) @50°C [1] 2235 3350

AC Output Power(kVA/kW) @40°C [1] 2310 3465
Max. AC Output Current (A) @40°C 2117 3175
Operating Grid Voltage(VAC) [2] 630V ±10%
Operating Grid Frequency(Hz) 50Hz/60Hz
Current Harmonic Distortion (THDi) < 3% per IEEE519
Power Factor (cosine phi) [3] 0.5 leading … 0.5 lagging adjustable / Reactive Power injection at night 

INPUT MPPt @full power (VDC) 891V-1310V
Maximum DC voltage 1500V
Number of PV inputs [2] Up to 36
Number of Freemaq DC/DC inputs [4] Up to 6
Max. DC continuous current (A) [4] 2645 3970
Max. DC short circuit current (A) [4] 4000 6000

EFFICIENCY & AUXILIARY SUPPLY Efficiency (Max) (η) 98.79% 98.85%
Euroeta (η) 98.42% 98.59%
Max. Power Consumption (KVA) 8 10

CABINET Dimensions [WxDxH] (ft) 12 x 7 x 7
Dimensions [WxDxH] (m) 3.7 x 2.2 x 2.2
Weight (lb) 12125 12677
Weight (kg) 5500 5750
Type of ventilation Forced air cooling

ENVIRONMENT Degree of protection  NEMA 3R - IP55
Permissible Ambient Temperature -35°C to +60°C / >50°C Active Power derating
Relative Humidity 4% to 100% non condensing
Max. Altitude (above sea level) 2000m; >2000m power derating (Max. 4000m)
Noise level [5] < 79 dBA 

CONTROL INTERFACE Communication protocol Modbus TCP
Plant Controller Communication Optional
Keyed ON/OFF switch Standard

PROTECTIONS Ground Fault Protection GFDI and Isolation monitoring device 
General AC Protection Circuit Breaker
General DC Protection Fuses
Overvoltage Protection AC, DC Inverter and auxiliary supply type 2

CERTIFICATIONS Safety UL1741, CSA 22.2 No.107.1-16, UL62109-1, IEC62109-1, IEC62109-2
Compliance NEC 2017 / IEC
Utility interconnect EEE 1547.1-2005 / UL1741SA-Feb. 2018 / IEC62116:2014

TECHNICAL CHARACTERISTICS HEMK 630V 

[1] Values at 1.00•Vac nom and cos Ф= 1. 
Consult Power Electronics for derating curves.
[2] Consult Power Electronics for other configurations.

[3] Consult P-Q charts available: Q(kVAr)=√(S(kVA)2-P(kW)2).
[4] Consult Power Electronics for Freemaq DC/DC connection configurations.
[5] Readings taken 1 meter from the back of the unit.



POWER ELECTRONICS 

FRAME 1 FRAME 2

REFERENCE FS2180K FS3270K
OUTPUT AC Output Power(kVA/kW) @50°C [1] 2180 3270

AC Output Power(kVA/kW) @40°C [1] 2255 3380
Max. AC Output Current (A) @40°C 2117 3175
Operating Grid Voltage(VAC) [2] 615V ±10%
Operating Grid Frequency(Hz) 50Hz/60Hz
Current Harmonic Distortion (THDi) < 3% per IEEE519
Power Factor (cosine phi) [3] 0.5 leading … 0.5 lagging adjustable / Reactive Power injection at night 

INPUT MPPt @full power (VDC) 870V-1310V
Maximum DC voltage 1500V
Number of PV inputs [2] Up to 36
Number of Freemaq DC/DC inputs [4] Up to 6
Max. DC continuous current (A) [4] 2645 3970
Max. DC short circuit current (A) [4] 4000 6000

EFFICIENCY & AUXILIARY SUPPLY Efficiency (Max) (η) 98.79% 98.84
Euroeta (η) 98.41% 98.57%
Max. Power Consumption (KVA) 8 10

CABINET Dimensions [WxDxH] (ft) 12 x 7 x 7
Dimensions [WxDxH] (m) 3.7 x 2.2 x 2.2
Weight (lb) 12125 12677
Weight (kg) 5500 5750
Type of ventilation Forced air cooling

ENVIRONMENT Degree of protection  NEMA 3R - IP55
Permissible Ambient Temperature -35°C to +60°C / >50°C Active Power derating
Relative Humidity 4% to 100% non condensing
Max. Altitude (above sea level) 2000m; >2000m power derating (Max. 4000m)
Noise level [5] < 79 dBA 

CONTROL INTERFACE Communication protocol Modbus TCP
Plant Controller Communication Optional
Keyed ON/OFF switch Standard

PROTECTIONS Ground Fault Protection GFDI and Isolation monitoring device 
General AC Protection Circuit Breaker
General DC Protection Fuses
Overvoltage Protection AC, DC Inverter and auxiliary supply type 2

CERTIFICATIONS Safety UL1741, CSA 22.2 No.107.1-16, UL62109-1, IEC62109-1, IEC62109-2
Compliance NEC 2017 / IEC
Utility interconnect EEE 1547.1-2005 / UL1741SA-Feb. 2018 / IEC62116:2014

TECHNICAL CHARACTERISTICS HEMK 615V

[1] Values at 1.00•Vac nom and cos Ф= 1. 
Consult Power Electronics for derating curves.
[2] Consult Power Electronics for other configurations.

[3] Consult P-Q charts available: Q(kVAr)=√(S(kVA)2-P(kW)2).
[4] Consult Power Electronics for Freemaq DC/DC connection configurations.
[5] Readings taken 1 meter from the back of the unit.



57HEMK

FRAME 1 FRAME 2

REFERENCE FS2125K FS3190K
OUTPUT AC Output Power(kVA/kW) @50°C [1] 2125 3190

AC Output Power(kVA/kW) @40°C [1] 2200 3300
Max. AC Output Current (A) @40°C 2117 3175
Operating Grid Voltage(VAC) [2] 600V ±10%
Operating Grid Frequency(Hz) 50Hz/60Hz
Current Harmonic Distortion (THDi) < 3% per IEEE519
Power Factor (cosine phi) [3] 0.5 leading … 0.5 lagging adjustable / Reactive Power injection at night 

INPUT MPPt @full power (VDC) 849V-1310V
Maximum DC voltage 1500V
Number of PV inputs [2] Up to 36
Number of Freemaq DC/DC inputs [4] Up to 6
Max. DC continuous current (A) [4] 2645 3970
Max. DC short circuit current (A) [4] 4000 6000

EFFICIENCY & AUXILIARY SUPPLY Efficiency (Max) (η) 98.78% 98.84%
Euroeta (η) 98.39% 98.56%
Max. Power Consumption (KVA) 8 10

CABINET Dimensions [WxDxH] (ft) 12 x 7 x 7
Dimensions [WxDxH] (m) 3.7 x 2.2 x 2.2
Weight (lb) 12125 12677
Weight (kg) 5500 5750
Type of ventilation Forced air cooling

ENVIRONMENT Degree of protection  NEMA 3R - IP55
Permissible Ambient Temperature -35°C to +60°C / >50°C Active Power derating
Relative Humidity 4% to 100% non condensing
Max. Altitude (above sea level) 2000m; >2000m power derating (Max. 4000m)
Noise level [5] < 79 dBA 

CONTROL INTERFACE Communication protocol Modbus TCP
Plant Controller Communication Optional
Keyed ON/OFF switch Standard

PROTECTIONS Ground Fault Protection GFDI and Isolation monitoring device 
General AC Protection Circuit Breaker
General DC Protection Fuses
Overvoltage Protection AC, DC Inverter and auxiliary supply type 2

CERTIFICATIONS Safety UL1741, CSA 22.2 No.107.1-16, UL62109-1, IEC62109-1, IEC62109-2
Compliance NEC 2017 / IEC
Utility interconnect EEE 1547.1-2005 / UL1741SA-Feb. 2018 / IEC62116:2014

TECHNICAL CHARACTERISTICS HEMK 600V 

[1] Values at 1.00•Vac nom and cos Ф= 1. 
Consult Power Electronics for derating curves.
[2] Consult Power Electronics for other configurations.

[3] Consult P-Q charts available: Q(kVAr)=√(S(kVA)2-P(kW)2).
[4] Consult Power Electronics for Freemaq DC/DC connection configurations.
[5] Readings taken 1 meter from the back of the unit.
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