
 
 
 
 
 
 

31 EAST MAIN STREET    WESTBOROUGH, MA 01581    508.366.6552 
7 CENTRAL STREET    PROVIDENCE, RI 02907    401.274.1360 

WDA-DG.com 

December 19, 2018 
 
Ms. Mary McClintock, Chair 
Conway Planniong Board 
Town of Conway, P.O. Box 240 
Conway, MA 01341 
 
Via: First Class & email: concomm@townofconway.com 
 
Reference Application for Site Plan Review 
  2394 Main Poland Road 
  Conway, Massachusetts________ 
  WDA JN-1212 
 
Dear Ms. McClintock and Members of the Board: 
 
On behalf of Nexamp, LLC. (Applicant), we are submitting herewith an Application for Site Plan Review for the 
installation of a ground mounted solar array and associated utility connection at 2394 Main Poland Road, with the 
property located along the west side of the road.  This lot is identified on the Town of Conway’s Assessors/GIS Map 68, 
Parcel 415-15.1.  This filing has been prepared in accordance with the Town of Conway Zoning Bylaws, Section 64: Site 
Plan Review and Section 91: Large Scale Solar Facilities Bylaw.  This filing contains the following for your reference: 
 
1. Site Plan Review Application (Original & 8 copies) 
2. 8.5" x 11" USGS Locus Map 
3. List of Abutters within 100’ 
4. Filing Fee of $15,188.78 for the Town’s share of Notice of Intent 
5. Narrative and associated documents for Solar Array prepared by Nexamp (118 pages) 
6. Stormwater Management Report, prepared by WDA Design Group., dated May 2018 (2 copies) 
7. Site Plans (13 sheets and a cover), prepared by WDA Design Group., dated December 19, 2018 (2 full size 

copies). 
8. CD Rom containing filing materials 
 
 
Existing Conditions  
 
The subject property is located along the westerly side of Main Poland Road, approximately 2,000‘ north of the South 
Ashfield Road intersection.  The property is located in the Rural Residential/Agricultural (RR/A) zoning district.  The site 
has 568.71’ of frontage on the west side of Main Poland Road and approximately 3,250’ of the westerly property 
boundary is part of the Ashfield/Conway Town boundary.  The entire property is 104 ± acres, although only about half 
is associated with this filing, and of those 51± acres approximately 2.8 acres are wetland (both jurisdictional bordering 
wetlands and non-jurisdictional isolated wetlands).  Aside from the existing single-family home and gravel drive, the 
property is wooded.  Adjacent property uses are single-family residential to the west and south (some in Ashfield), 
residential/agricultural to the east/northeast and undeveloped land to the north.  Topography is variable, ranging from 
a high elevation of 1,484 at the top of Abbott Hill in the northern portion of the property to a low elevation of 1,200± 
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near Main Poland Road in the southeast portion of the site (elevations refer to NAVD 1988) where the driveway enters 
from Main Poland Road.  Several cart paths and interior stone walls traverse the property.  Additionally, part of the 
central and eastern portion the site is subject to a limited tree harvesting.  The upland areas are comprised mainly of 
white pine, hemlock, oak, beech, black and white birch, red maple, black cherry, mountain laurel, hazelnut and ground 
pine. 
 
WDA Design Group (WDA) flagged the resource areas in April and August 2018, being Bordering Vegetated Wetlands 
(BVW) and Isolated Wetlands (IW) and the flags were subsequently located during an on-the-ground survey by WDA 
and are shown on the attached plans.  The wetland boundaries as well as intermittent channels were reviewed in the 
field with the Conservation Commission peer reviewer Ward Smith during the ANRAD review period.  The Commission 
issued an ORAD on September 25, 2018 (DEP #138-0118, recorded FCRD bk. 07266, pg. 52) confirming the on-site 
resource areas within only that area of the site (51+/- acres) as noted on the plans.  Additionally, Bradford Brook, located 
to the west of South Ashfield Road, is shown as a perennial stream on the USGS maps, and projects a 200’ Riverfront 
Area onto a portion of the site along South Ashfield Road.   
 
No portion of the site contains a Special Flood Hazard Area (aka, Zone A; “100-year flood plain”) as depicted on the 
FEMA flood map 250114 0010 B (dated June 4, 1980).  No portion of the site contains an area of priority wildlife or 
habitat, or certified or potential vernal pools according to the current NHESP Atlas (14th Edition, dated August 1, 2017).   
 
The soils mapped on-site by the NRCS are Pillsbury fine sandy loam (map unit 75B-hydric soil) and Millsite-Westminster 
Complex, rocky (Map unit 116C-F), Millsite-Westminster Complex, very rocky (map unit 120B) and Colrain-Millsite 
Complex, rocky (map unit 118B).   
 
Proposed Work 
 
The project involves the installation of a large scale (6 MW DC ±) ground mounted solar photovoltaic installation in the 
central portion of the site, generally in the flatter “plateau” areas of the site.  The fenced area will comprise 
approximately 25 acres (22± for panels) and the overall cleared area will be approximately 35 acres. The solar panels 
are mounted to vertical posts that will be driven into the ground to support steel frames to which the modules are 
affixed.  Portions of the site are to be regraded, that is flattened or smoothed to a slope suitable for the installation of 
the posts and frames.  The maximum slope across the array (east/west) is to be 20% (5:1), which as demonstrated on 
the grading plan is essentially the maximum natural slope of the majority of the site.  The area surrounding the array 
will be loamed and seeded with a New England Restoration Mix where earthwork and/or stumping/grubbing occurs.  
The panels will be located approximately 3’ off the ground at the front (south edge) and 9’ off the ground at the back 
(north edge) of the panels, with 16’ between each east/west row and 5’ (minimum) between each north/south column.  
The array will be encircled by an 7’ tall chain link security fence with gates for maintenance and emergency access.  
Given the overall size of the property and natural wooded and slope buffers, the array will be naturally screened.  
 
The solar array will be connected to power inverters, small cabinets to be installed as shown on the site plans, via 
undergound conduit and wiring.  The power inverters will eventually be connected to Eversource’s (NSTAR) 3-phase 
overhead power system at Main Poland Road. The other residences along Main Poland Road are serviced by the 
exisitng power supply and will be unnaffected by the solar tie into the 3-phase.  The new power will connect via 
underground conduit and wiring routed to new transformers and new utility poles on site at the point of access. The 
Applicant has received an interconnection permit from Eversource (NSTAR).  The solar array requires no other 
infrastructure, (i.e. water, sewer) to function. 
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In summary, proposed work includes clearing, grubbing and regrading portions of the site, installation of the 
underground conduit, the solar panels, a crushed stone access way (adequate for installation, maintenance and 
emergency vehicles) and the installation of new transformers, power poles and overhead wires near Main Poland Road. 
 
 
We thank you in advance for your attention to the enclosed information and look forward to meeting with the Board 
at your next available public hearing to discuss this Application. 
 
Sincerely, 
 
WDA DESIGN GROUP 
 
 
 
Michael J. Scott, PE       Taylor Smith, EIT  
Principal        Civil Designer  
 
 
 
cc: Mr. Ethan C. Gyles, PE, Nexamp 
 
 
G:\common\1212A\Admin\Site Plan Review\JN1212SPltr.docx 
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Site Plan Review Application – Conway MA 
 

Introduction 
 

Site Plan Review establishes criteria for the layout, scale, appearance, safety, and environmental impacts of 
proposed development projects, in an attempt to "fit" larger projects into the community.  Site plan review 
usually focuses on parking, traffic, drainage, roadway construction, signage, utilities, screening, lighting, and 
other aspects of the proposal to arrive at the best possible design for the location.  Site plan review can only 
be used to shape a project; a project under site plan review can only be denied in rare circumstances, such as 
when an application is incomplete or inconsistent with the Conway Zoning Bylaws. 
FEES AND OTHER EXPENSES: 

 
SPR Application fee: $100.00 plus $10.00 per 1000 square feet of land disturbance 

 
 
Abutters Notice mailing fee: Total cost will vary depending on the number of abutters, and will include the 

cost/piece for Certified Mail/Return Receipt plus $2.00 processing costs per 
piece 

 
Newspaper publishing fee: Total cost will vary; to be paid directly to the Town of Conway prior to 

publication of legal notices. 
 
Consultant Review fee: May be required for some projects; fee to be determined by Planning Board 

and deposited in advance by applicant. 
 

 
CONTACTS: 

 
Building Commissioner FCCIP: 413-774-3167 x113 

FCCIP, Transit Center 
2 Olive St., Greenfield, MA 01301 
Email: jhawkins@frcog.org 

       
Board of Selectmen’s Office 
Planning Board Admin. Staff: 413-369-4235 x3 

32 Main St., Conway, MA 01341 
Email: Planningboard@townofconway.com 

 
Town Clerk: 413-369-4235 x4 

32 Main St., Conway, MA 01341 
Email: Clerk@townofconway.com 

 
Registry of Deeds: 413-772-0239 

Franklin County Courthouse, 425 Main St., Greenfield, MA 01301 
 
Town Website: www.townofconway.com 

 
 
HOURS AND SCHEDULES: 

 
Building Commissioner’s Office: 9:00 a.m. to 4:00 p.m. Monday through Friday 

 

 
  Town Clerk’s Office:                                9:00 a.m. to 1:00 p.m. Tuesday & Thursday 
 

 
Board of Selectmen’s Office: 9:00 a.m. to 4:00 p.m. Monday through Thursday 
 
Planning Board Schedule: Typically meets the first and third Thursday of each month at 6:00 p.m. in 

Town Office Meeting Room. This schedule or location may change due to 
holidays, earlier meeting start times, extra meetings in addition to the monthly 
meetings, etc. Please check with the Selectmen’s Office to determine the next 
scheduled Planning Board meeting. 

 
 

http://www.townofconway.com/
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Site Plan Review Application Town of Conway Planning Board 

 

 
 

1.   Name of Applicant:    Phone #:      

Mailing Address:    
E-mail Address:    

 
2.  Property Owner(s) (If different from above.  All entities listed on deed must be included.  Please 

attach additional sheets if necessary.) 
 

Name:    
 

Phone #:    

Mailing Address:      
E-mail Address:    

 
3.   Name of Registered Land Surveyor/Engineer:     

 

Mailing Address:    
 

Phone #:     
 

E-mail Address:    
 

4.   Parcel ID:  Street Address:     
 

Map:*    
 

Lot/Parcel #:*    
 

Zoning District:*    
 

*This information can be found on your tax bill or can be obtained from the Board of Assessors. 
 

5.   Deed Reference: Book:     Page:     
 

6.   Plan Reference: Book:     Page:     
 

7.  Parcel Area:  (all figures should be in square feet) 
 

Total Land Area:    
 

Area of Disturbed Land:     
 

Gross Floor Area of proposed construction:   Net Floor Area:    
 

8.  Proposed Use: (mark all that apply) 
 

  New Construction   Commercial 
 

  Alteration/Expansion   Industrial 

  Parking lot 
 

  Outdoor retail 
 

  Solar Electric Installation 
 

  Municipal 
 

  Institutional 

 

  Multi-family 
 

  Mixed Use 

 

  Flexible Development 
 

  Planned Unit Development 
 
 

Describe the proposed use in detail, including square footages, where applicable: 

tbs
Typewritten Text
Conway Solar, LLC       c/o Ethan Gyles

tbs
Typewritten Text
617-431-1440

tbs
Typewritten Text
101 Summer Street, Boston, MA 2110

tbs
Typewritten Text
egyles@nexamp.com

tbs
Typewritten Text
Robert & Sarah Newman

tbs
Typewritten Text
2394 Main Poland Road

tbs
Typewritten Text
onion.and.sarah@gmail.com

tbs
Typewritten Text
WDA Design Group

tbs
Typewritten Text
31 East Main Street, Westborough, MA 01581

tbs
Typewritten Text
508-366-6552

tbs
Typewritten Text
mscott@wda-dg.com

tbs
Typewritten Text
2394 Main Poland Road

tbs
Typewritten Text
68                                                     415-15.1                                                       RR/A (Rural residential/Agriculture)

tbs
Typewritten Text
03639                                         247

tbs
Typewritten Text
103                                              96

tbs
Typewritten Text
4,499,414 ±                                                                                                  1,508,878 ±

tbs
Typewritten Text
N/A                                                                     N/A

tbs
Typewritten Text
X

tbs
Typewritten Text
X

tbs
Typewritten Text
The site is a proposed large scale (6MW DC ±) ground mounted solar photovoltaic installation, with associated tree clearing, electric utility components, and fencing. The overall area to be cleared is approximately 35 acres ± and the array to be enclosed in the fencing is approximately 25 acres ±. 
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9.  Property listed under Chapter 61, 61A,  or 61B for  tax purposes?   Yes   No 
 

10. Modification of Existing Plan? 
 

  Yes 
 

  No   

 

11. Special Permit Application Pending? 
 

  Yes 
 

  No   

 

12. Stormwater Permit Required? 
 

  Yes 
 

  No   
 

13. List any other Federal, State, and/or Municipal Permits required:     
 
 
 
 
 

14. I hereby certify that the information contained in this application is true and complete: 
 

Applicant’s Signature:    Date:    
 

Owner(s) Signature(s): 
(If different from applicant; 

   Date:    

attach additional sheets if necessary)    Date:    
 
 
 
 

PLEASE ATTACH TWO ORIGINAL 24” x 36” SITE PLANS 
 

AND THE COMPLETED SITE PLAN REVIEW APPLICATION CHECKLIST 
 

 
 
 

15. Building Commissioner Certification:     Date:    
 

Comments:     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

16. Town Clerk Certification:    Date:    

tbs
Typewritten Text
X

tbs
Typewritten Text
X

tbs
Typewritten Text
X

tbs
Typewritten Text
X

tbs
Typewritten Text
NPDES, Stormwater Permit
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Town of Conway Planning Board 
 

Site Plan Review Application Checklist 

File #    

 
 

Reason for Site Plan Review:     
 
 

Special Permit application associated with this SPR application?  Yes  No (If yes, please attach copy) 
 
   Site Plan Submission Requirements (see Zoning Bylaws Section 64) 

 

   An original and eight (8) copies of the signed Site Plan Review application 
 

   An original plan prepared by a registered professional engineer, registered architect, registered 
landscape architect, or registered land surveyor submitted on 24-inch by 36-inch sheets with a minimum 
scale of 1” = 40’ and 

 

   A compact disk containing a Standard Digital File (SDF) as defined by Version 2.0 of the MassGIS 
Standard for Digital Plan Submittals to Municipalities and 

 

   a copy of the original CADD file in PDF format plus 
 

   accompanying documents in PDF format 
 

   Copies distributed to: 
 

   Board of Health 
   Highway Department 
   Police Chief 
   Fire Chief 

 

35 day deadline for comments:     

 

   Building Commissioner 
   Conservation Commission 
   Board of Selectmen 
_____ Energy, Historical, ZBA

 
 
   Contents of Plan (see Zoning Bylaws Section 64) 

 

   Identification of Applicant, Property Owner (if different), and Site Plan Preparer (incl. e-mail addresses) 
 

   Property Description 
 

   Applicant and Property Owner(s) signatures 
 

   Town signatures:     Town Clerk and    Building Commissioner 
 

   Certified list of abutters from Board of Assessors (+ 2 sets of mailing labels) 
 

   All boundary line information pertaining to the land sufficient to permit location of same on ground with 
existing and proposed topography at 2 foot contour intervals and the location of wetlands, streams, water 
bodies, drainage swales, areas subject to flooding and unique natural features 

 

   Existing and proposed buildings and structures, including fences, loading areas, accessory buildings, 
signs, waste disposal areas, and storage areas, with proposed building elevations or renderings; utilities 
and snow disposal methods 

 

   Water provision, including fire protection measures 
 

   Sanitary sewerage 
 

   Storm drainage, including means of ultimate disposal and calculations to support maintenance of the 
requirements in the Zoning Bylaws  

 

   Parking, walkways, driveways, and other access and egress provisions 
 

   Existing trees 10” caliper or better and existing tree/shrub masses; proposed planting, landscaping, and 
screening 

 

   Existing and proposed exterior lighting 
 

   Signage 
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For Office Use Only 

File #    

 

 
    Base Fee paid:  $   Date:    Town Clerk stamp:    

Fee = $100.00 plus $10.00 per 1000 square feet of land disturbance 
Calculation:  Land disturbance =   sq. ft./1000 =    x $10.00 = $   

 

    Abutters list fee paid:  $_   
 

Date:    
 

Assessor’s initials:    
 

Fee = Cost as determined by the Conway Assessor’s Office + cost of 2 sets of mailing labels 
 

    Mailing fee paid:  $_   
 

Date:    
 

Town Clerk stamp:    
 

Fee = cost/piece for Certified Mail/Return Receipt plus $2.00 processing costs per piece 
 
 
   Consultant Peer Review requested by Planning Board:   _Yes    _No (If yes, complete below) 

 

    Date plans forwarded to reviewer(s):     
 

List:     
 

    Date project-specific account established:     
 

Town Accountant’s initials:    
(per MGL Ch. 44, §53g) Acct. #:    

 

    Consultant fee paid: $   
 

Date:    
 

Town Clerk stamp:    
 

    Funds deposited into account: Date:    
 

Treasurer’s initials:    
 

    Additional funds deposited:  $   
 

    Unused funds returned: $   
(with interest) 

 
Date:    
 
Date:    

 
Treasurer’s initials:    

Treasurer’s initials:    

 

 
   FRCOG Review requested by Planning Board:    Yes   _No 

 

    Date plans forwarded to FRCOG:     
 

 
    Date Site Plan rejected by Planning Board and sent back as incomplete:     

 

    Effective Date of application (signed by Town Clerk):     
 

   Decision Deadline: 

(if applicable) 

 

60 days from effective date:     
 

OR 90 days:     (if PB also reviewing SP) 
 

    Continuation request form filed with Town Clerk (if applicable) Revised Decision Deadline:    
 

 
   Public Hearing Date:     (Notice and postings pursuant to M.G.L. Ch. 40A, Sec. 11) 

Date notice sent to newspaper: 

Date confirmation of payment received:    
 

Date of first legal notice in newspaper:   (not less than 14 days prior to hearing) 

Date of second legal notice in newspaper:     (at least 7 days prior to hearing) 

Date of certified mailing of notice to abutters:  (to be done by Administrative Staff) 
 

Date posted in Town Hall, Town Office 
 

  (period not less than 14 days prior to hearing) 
 

Date notice mailed to abutting Towns:    
 

 
   Date Site Plan Approved: 

 

    Date Site Plan Review decision mailed to applicant:    
 

    Date Site Plan Review decision filed with Town Clerk:    
 
 
    NO APPEAL has been filed with the Conway Town Clerk after 20 days Town Clerk stamp:    
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SECTION 64:  Site Plan Review (Added 11 May 2015) 
 

a) Purpose. The purpose of Site Plan Review is to ensure that new development is designed in a 
manner which reasonably protects the environmental and scenic qualities of the neighborhood 
and the Town.  

 
b) Site Plan Review Process.  The Site Plan Review process will be conducted by the Planning 

Board.   
 

c) Applicability.  Site Plan Review shall be required for Large-scale Ground-Mounted Solar 
Facilities (Article 9), Light Industrial expansion, and other Non-Residential Uses. 

 
d) Procedures.  An applicant for Site Plan Review shall file a completed application with the 

Town Clerk.  The Town Clerk shall acknowledge receipt of the plans by signing and dating 
the application form.  The application submitted to the Town Clerk shall include nine (9) 
copies each of an application form and any narrative documents as outlined in the submittal 
requirements.  Upon receipt of the application, the Town Clerk shall transmit copies of the 
application to the Planning Board, Zoning Board of Appeals, Conservation Commission, 
Board of Health, the Highway Superintendent, Historical Commission, Energy Committee, 
the Fire Chief and the Police Chief.  These Town Boards and municipal officials shall have 
45 days from the date the completed application is received by the Town Clerk to report to 
the Planning Board their findings and recommendations, and they can attend the public 
hearing(s).  No building permits for projects requiring Site Plan Review shall be issued until 
the Planning Board has approved the Site Plan or unless the required time period for taking 
action on a Site Plan has lapsed without action from the Planning Board.  The applicant is 
also responsible for obtaining all applicable permits or approvals that may be required for the 
development from other Town Boards or municipal officials.   
 

e) Public Hearing.  The Planning Board shall hold a public hearing within 65 days after the 
filing of a completed application and shall take final action on an application for Site Plan 
Review within 90 days of the close of the public hearing.  Notice and posting of the public 
hearing shall comply with the provisions of M.G.L. Chapter 40A, Section 11, regarding 
notice for public hearings.   

 
f) Required Contents of a Site Plan.   All Site Plans shall be prepared by a registered architect, 

registered land surveyor, registered landscape architect, or registered professional engineer.  
A locus map at a scale of 1” = 100 feet shall be provided showing parcels and roads within 
300 feet of the property line.   The Site Plans shall be on standard sheets of 24 inches by 36 
inches and prepared at a scale of 1”=40 feet or finer.  The Site Plan and accompanying 
narrative shall contain the following:  

  
1. Name of project, boundaries, locus map(s) showing site's location in Town, date, north 

arrow and scale of plan;  
2. Name(s), address(es), and phone number(s) of the owner(s) of the land, the developer (if 

applicable), and/or their designee;  
3. Name, title, address, and phone number of person(s) who prepared the plan; 
4. Names and addresses of all owners of record of abutting lots and those within 300 feet of 

the property line;  
5. All existing lot lines, easements and rights of way;  
6. Location and use of buildings and structures within 300 feet of the site;  
7. Location and use of all existing and proposed buildings and structures, including 

approximate height and floor area;  
8. Location and size in acres of wetlands on the site reviewed and approved by the Conway 

Conservation Commission;  
9. The location and a description of all proposed sewage disposal systems, sewer 

connections, water supplies, storm drainage systems, utilities and other waste-disposal 
methods; 

10. Location and date of all registered "perc" tests on the site;  
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11. Location of all proposed new lot lines;  
12. Existing and proposed topography at a two-foot contour interval for the proposed grading 

and landscape plan;  
13. Location of existing public ways and proposed  private ways on the site;  
14. Location and size of proposed parking and loading areas, driveways, walkways, access 

and egress points; 
15. The location and a description of proposed open space or recreation areas; 
16. The location of existing farmland and agricultural soils classified as prime farmland or 

soils of state and local importance; 
17. Size and location of existing and proposed sign(s);  
18. Surface drainage strategy that prevents increased drainage off-site or pollution;  
19. Existing vegetation that will be left undisturbed and proposed landscape features, 

including the location and a description of screening, fencing and plantings using non-
invasive species;  

20. Design features which will integrate the proposed development into the existing 
landscape, maintain neighborhood character, and screen objectionable features from 
neighbors and roadways; 

21. Estimated average daily and peak-hour vehicle trips to be generated by the site and traffic 
flow patterns for both vehicles and pedestrians, showing adequate access to and from the 
site and adequate circulation within the site; and 

22. Other reasonable information the Planning Board may request in order to make a 
decision.  

 
g) Decision.  The Planning Board’s action shall consist of either: 

 
1. Approval of the Site Plan based upon the determination that the proposed project is in 

compliance and consistent with the criteria set forth in this Bylaw;  
2. Approval of the Site Plan subject to conditions, modifications, and restrictions as the 

Planning Board may deem necessary; or 
3. Denial of the Site Plan based upon specific findings such as a determination that there 

was insufficient information submitted with the proposal to adequately review it or that 
the project is inconsistent with the requirements of these Zoning Bylaws. 
 
The decision of the Planning Board shall be filed with the Town Clerk within 90 days of 
the close of the Public Hearing.  The written record of the Planning Board’s decision 
including any approved Site Plan shall be filed with the Town Clerk within 14 days of the 
final vote or sooner to meet the 90 day maximum time frame.  A copy of any approved 
Site Plan and the decision of the Planning Board shall be sent by the Town Clerk to the 
Building Inspector and the applicant.  The Site Plan shall be recorded at the Registry of 
Deeds by the applicant with confirmation of such recording sent to the Town Clerk.   

 
h) Administration, Waivers and Appeals.  The Planning Board may adopt and from time to 

time amend regulations for the submission and approval of Site Plans.  The Planning Board 
may waive any of the requirements for Site Plan Review submittals and approval if the 
simplicity or scale of the project warrants such action. The Planning Board may also request 
any additional information it should need to render a decision. For large or complex projects, 
the Planning Board shall have the right to retain a registered professional engineer, planner, 
designer or other professional to advise the Board regarding any or all aspects of the Site 
Plan. The applicant shall be responsible for the costs of such advice.  Appeals of the decision 
by the Planning Board on the Site Plan may be submitted to the Zoning Board of Appeals.   

 
i) Compliance with Other Bylaws.  The Site Plan shall comply with any zoning bylaws for 

parking, loading, dimensions, environmental controls and all other provisions of the Zoning 
Bylaw.  Before approval of a Site Plan, the Planning Board may request that the applicant 
make modifications in the proposed design of the project to ensure that the above criteria are 
met. 
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j) Review Criteria. The Planning Board's evaluation of the proposed Site Plan shall include, as 
appropriate, the following:   

1. Adequacy and arrangement of vehicular traffic access and circulation, including 
intersections, road widths, pavement surfaces, dividers and traffic controls;  

2. Adequacy and arrangement of pedestrian traffic access and circulation, pedestrian 
walkways, control of intersections with vehicular traffic and overall pedestrian safety 
and convenience;  

3. Location, arrangement, appearance and sufficiency of off-street parking and loading;  
4. Location, arrangement, size, design and general site compatibility of structures, 

buildings, lighting and signs in relation to the terrain and to the use, scale, and 
proportions of existing and proposed buildings in the vicinity; 

5. Location of structures and buildings to provide a solar and wind orientation or other 
construction methods that encourage energy conservation; 

6. Adequacy of stormwater and drainage facilities;  
7. Adequacy of landscaping and other screening to minimize the visual impact of the 

development from public ways or abutting properties; and 
8. Protection of farmland and forestry resources. 

 
 











 

To: Conway, MA Planning Board  

Date: December 2018 

 

Decommissioning Surety Memorandum 

Introduction 

Nexamp has prepared this Decommissioning Plan (Plan) for the Conway Solar, LLC Photovoltaic 
Facility (Facility) off Main Poland Road, Conway, Massachusetts.  This Plan was prepared to 
fulfill the requirements of the local bylaws and zoning ordinances and assumes that the Facility 
will be constructed in accordance with permits and conditions issued by the Planning Board and 
Conservation Commission. 

Facility Description 

The proposed solar system Facility will consist of a new approximately 6 Megawatt MW (DC) 
capacity solar power-generating operation secured within a chain-link fence surrounding the 
solar panels and equipment and accessed via a locked CLF gate. The Facility will include the 
following site features: 

• An approximately 25-acre array of photovoltaic (PV) modules (panels) and mounting 
system; 

• Screw driven piles supporting the photovoltaic modules; 
• Up to two (2) transformers (filled with biodegradable vegetable oil); 
• Underground conduit; 
• A seven (7)-foot chain-link security fence; 
• Underground conduit and wires; 
• Up to six (6) aboveground wooden utility poles; 
• Overhead wires; and, 
• A gravel access road. 

 

Decommissioning Plan  

The Facility will be decommissioned by completing the following major steps: Dismantlement 
and Demolition, Disposal or Recycle, and Site Stabilization as further described below. 

Dismantlement, Demolition, and Disposal or Recycle  



A significant amount of the components of the photovoltaic system at the Facility will include 
recyclable or re-saleable components, including copper, aluminum, galvanized steel, and 
modules.  Due to their re-sale monetary value, these components will be dismantled and 
disassembled rather than being demolished and disposed of.   

Following coordination with Eversource regarding timing and required procedures for 
disconnecting the Facility from the private utility, all electrical connections to the system will be 
disconnected and all connections will be tested locally to confirm that no electric current is 
running through them before proceeding.  All electrical connections to the panels will be cut at 
the panel and then removed from their framework by cutting or dismantling the connections to 
the supports.  Each panel will be individually lifted from its support (likely using a small crane 
and synthetic rigging straps), wrapped in sheet plastic and taped before being removed. They 
will then be stacked and cushioned on pallets, plastic wrapped, and transferred to a flat-bed 
truck for transfer to the purchaser or recycler. The exterior glass of the solar panels is 
commercial-grade and tempered, designed to significantly reduce a complete fracture. 
However, in the event of a total fracture, the interior materials are silicon-based and are not 
considered to be hazardous materials.  Disposal of these materials at a landfill will be 
permissible.  

The PV mounting system framework will be dismantled and recycled.  The metal screw piles will 
be removed from their approximated depth of eight feet and recycled for salvage value. 

Finally, all associated structures will be demolished and removed from the site for recycling or 
disposal as required in the bylaws for Conway.  This will include the site fence and gates, which 
will likely be reclaimed or recycled.  Grade slabs will be broken and removed to a depth of one 
foot below grade, and clean concrete will be crushed and disposed of off-site or recycled 
(reused either on- or off-site).  

Sanitary facilities will be provided on-site for the workers conducting the decommissioning of 
the Facility.   

Aboveground utility poles owned by Conway Solar, LLC will be completely removed and 
disposed of off-site in accordance with utility best practices.  Overhead wires will be removed 
from the area of the solar modules and terminated at the utility-owned (Eversource) utility 
poles located on Main Poland Road.  The access road will remain in place and Eversource will be 
responsible for dismantling those overhead wires and poles under its ownership. Coordination 
with Eversource personnel will be conducted to facilitate Eversource’s removal of their 
aboveground poles and overhead wires located on the site. 

A final site walkthrough will be conducted to remove debris and/or trash generated within the 
site during the decommissioning process and will include removal and proper disposal of any 



debris that may have been wind-blown to areas outside the immediate footprint of the facility 
being removed.   

Site Stabilization 

The areas of the Facility that are disturbed (during decommissioning) will be stabilized with the 
ground treatment approved by the Planning Board during the Special Permit Review process, 
including application of a drought-tolerant grass seed mix to surfaces disturbed during the 
decommissioning process. The gravel access road from Main Poland Road, including the portion 
within the perimeter fence surrounding the photovoltaic modules, will remain intact and shall 
be not removed. 

Permitting Requirements 

Given the size and location of the Facility, several approvals are required prior to initiation of 
ground-disturbing activity.  Table 1 provides a summary of the expected approvals if the 
decommissioning were to take place in January 2019.  Noting, however, that because the 
decommissioning is expected to occur at a later date, the permitting requirements listed in the 
table below will be reviewed and updated based on current local, state, and federal regulations 
at the time. 

Schedule and Cost 

The decommissioning process is estimated to take approximately six to eight (6-8) weeks (but 
no longer than six (6) months) and is intended to occur outside of the winter season.  

Nexamp had solicited a specific construction estimate for decommissioning of this project 
(attached) along with assembling five separate bids regarding the salvage value of the raw 
materials intended for recycling.  

 

 

 

 

 

 

 



Table 1.  Current Permitting Requirements for Decommissioning 

Permit Agency Threshold/Trigger 
National Pollutant 
Discharge Elimination 
System (NPDES) General 
Permit for Discharges from 
Construction Activity 

U.S. Environmental 
Protection Agency 

Ground disturbance of greater than 
1 acre with discharge to wetlands or 
water bodies. Requires preparation 
of a Stormwater Pollution 
Prevention Plan, including erosion 
and sedimentation controls. 

Special Permit Approval Town of Conway 
Planning Board 

Anticipated decommissioning 
requirements listed in the Special 
Permit Approval conditions of 
approval. 

Building Permit Town of Conway 
Building Departments 

A building permit is required to 
construct the facility.  A building 
permit must also be obtained for 
any construction, alteration, repair, 
demolition, or change to the use or 
occupancy of a building.   

 

Permitting Requirement Assumptions:  

1. The access road will remain in place throughout the Facility.  
2. All ground disturbance, including temporary laydown areas if required within areas 

subject to the Massachusetts Wetlands Protection Act will obtain the appropriate 
approval from the Conway Conservation Commission (Assuming a negative 
determination from a RDA) 

 

Surety Proposal/ Decommissioning Cost Estimate 

 
Consistent with the approach it has taken in surrounding communities, and pursuant to the 
Town of Conway Zoning Ordinance, Nexamp, Inc., the parent company of Conway Solar, LLC, 
proposes to provide a decommissioning surety bond, to be posted prior to the beginning of 
operations (COD) and the final Conway Certificate of Compliance, in the amount of $76,000.00, 
for decommissioning in the unlikely event that Nexamp is unable to meet its contractual 
obligations for solar project removal and restoration. 
 
In developing the decommissioning surety bond, Nexamp utilized a recent decommissioning 
cost estimates from J & J Construction, one of the region’s largest site development 
contractors, specifically for this site. Nexamp also utilized recent 2018 salvage value estimates 



from five recycling facilities in New England based on the assumption of recycling the solar 
modules, racking and associated project components as raw materials. In addition to the 
decommissioning cost, Nexamp included a 5% contingency and allowance for associated legal 
costs.  
 
Below is a summary of the analysis: 
 

Project Size (Megawatts DC) 
 
Decommissioning Cost, No Salvage Value 

6 MW (DC) 
 

 
Decommissioning 6.2MW Example ($206,800) $33,355 /MW 
5% Contingency $1,668 /MW 
3% Legal Services Estimate $1,001 /MW 
 
Total Decommissioning Cost, No Salvage Value 

 
$36,024 /MW 

 
Salvage Value 
Market Based Salvage Estimate/ MW 
(Average of 5 Bids-2018) 
Total Avg. Salvage Value: 

 
 
$23,476/MW 
 
$23,476 /MW 

 
Decomm. Cost Estimate, Net Salvage Value 
Decommissioning Estimate  
Minus Salvage Value 
 
Decommissioning Cost, Net Salvage ($)/MW: 
 
 
Proposed Total Decommissioning Cost  
for the 6 MW Solar Project : 
 

 
 
$36,024 / MW 
($23,476)/ MW 
 
$12,548 /MW (DC) 
 
 
 
$76,000.00 
 

 
 
 
The following attachments are included: 
 

• J & J Construction Corporation Decommissioning Cost Estimate for the Example 6.2 
MW (DC) Nexamp project  

• Salvage Value Summary, (letters provided upon rerquest) 
 
 
 
 

 



 

 

Sincerely, 

 

 

_______________________________________________ 

Chris Clark; Conway Solar, LLC, c/o Nexamp, Inc.;  

SVP Business Development 

 

 

 



f[Qil J&J CONTRACTORS, INC.

November 12, 2018 

Alan L. Clapp, P.E. 
Spring Street Renewables, LLC 

c/o Nexamp, Inc 
101 Summer Street 
Boston, MA 02110 

Re: Spring Street, Franklin: Solar Decommissioning Cost Estimate

Dear Mr. Clapp, 

J &J Contractors is pleased to provide you with the following decommissioning cost estimate 

for the 6.2 MW DC project in Franklin. 

• Remove all solar infrastructures and return the site to a meadow condition

• Removal and disposal of non-recycled materials

• Removal and delivery to a recycling facility of the remaining materials ( expecting most
of the materials can be recycled)

• Dismantle panels, racking system, screw foundations, transformer/inverters, remove all
wiring, R&D Nexamp utility poles (3)

• Slight regrading (smoothing of ruts) and reseeding of the area

i

i

Removal of concrete pads.
Labor and equipment cost for infrastructure$29,000.00/mw. For a total cost of $179,800.

i

i

Labor and material cost for slight regrading and seeding$ 21,000.00.

Labor and material cost for concrete removal $6,000.00

Total cost for above work$ 206,800.00

If you have any question, please feel free to call me.

Sincerely, 

J &J Contractors, Inc. 
KamP@JJContractor.com 

Phone 978.452.9898 

Fax 978.452.3796 

www.llContractor.com 

101 Billerica Avenue, Bldg. 5, Suite 205 
North Billerica, MA 01862 



Components of Typical 2.6MW DC Solar Site: TOTAL WEIGHT Primary Consituent MetalAnestis Metal Corp ($/lb)Anestis Metal Corp ValuationSalitsky Alloys inc ($/lb) Salitsky's ValuationMetal Green Recycling Industries ($/lb)Metal Green's ValuationMid City Scrap ($/lb) Mid City's Valuation Kane Scrap Kane Scrap ($/lb)

Steel Components SCRAP RATE / lb SCRAP RATE / lb SCRAP RATE / lb SCRAP RATE / lb SCRAP RATE / lb
CFS Cee Section - 363.38" 227,184 Prepared Steel $0.09 $21,298.45 $0.08 $18,002.26 $0.10 $22,718.35 $0.10 $21,805.56 $0.09 $21,298.45
External Lateral Brace Tube - 2.360"x0.095"X22.000" 6,270 Prepared Steel $0.09 $587.82 $0.08 $496.85 $0.10 $627.01 $0.10 $601.82 $0.09 $587.82
Internal Lateral Brace Tube -80 11,438 Prepared Steel $0.09 $1,072.34 $0.08 $906.38 $0.10 $1,143.82 $0.10 $1,097.87 $0.09 $1,072.34
Internal Lateral Brace Tube -81 11,539 Prepared Steel $0.09 $1,081.79 $0.08 $914.37 $0.10 $1,153.91 $0.10 $1,107.55 $0.09 $1,081.79
Internal Lateral Brace Tube - 82 21,762 Prepared Steel $0.09 $2,040.16 $0.08 $1,724.42 $0.10 $2,176.17 $0.10 $2,088.73 $0.09 $2,040.16
Complete HDG South Leg Assembly - 36.000" 9,801 Prepared Steel $0.09 $918.83 $0.08 $776.63 $0.10 $980.09 $0.10 $940.71 $0.09 $918.83
Complete HDG North Leg Assembly - 99.000" 24,219 Prepared Steel $0.09 $2,270.53 $0.08 $1,919.14 $0.10 $2,421.90 $0.10 $2,324.59 $0.09 $2,270.53
Inverter Posts - 96.000" 965 Prepared Steel $0.09 $90.48 $0.08 $76.48 $0.10 $96.51 $0.10 $92.63 $0.09 $90.48
Rafter Beam - 134.760" 27,150 Prepared Steel $0.09 $2,545.29 $0.08 $2,151.38 $0.10 $2,714.98 $0.10 $2,605.89 $0.09 $2,545.29
Galvanized Z-Purlin- 4ZS2 x 16 GA x 201.500" 46,276 Prepared Steel $0.09 $4,338.34 $0.08 $3,666.93 $0.10 $4,627.56 $0.10 $4,441.63 $0.09 $4,338.34
Rafter Beam - 134.760" 26,053 Prepared Steel $0.09 $2,442.45 $0.08 $2,064.45 $0.10 $2,605.28 $0.10 $2,500.60 $0.09 $2,442.45
Foundation KSF G 76x2100-3xm16 51,200 Prepared Steel $0.09 $4,800.00 $0.08 $4,057.14 $0.10 $5,120.00 $0.10 $4,914.29 $0.09 $4,800.00
Cross Brace Assembly - 219" 1,643 Prepared Steel $0.09 $154.05 $0.08 $130.21 $0.10 $164.32 $0.10 $157.72 $0.09 $154.05
Cross Brace Assembly - 203" 72 Prepared Steel $0.09 $6.75 $0.08 $5.71 $0.10 $7.20 $0.10 $6.91 $0.09 $6.75
M8 - 1.25 Hex Bolt x 20mm  w/ M8 External Tooth Lock Washer 7,702 Prepared Steel $0.09 $722.10 $0.08 $610.34 $0.10 $770.24 $0.10 $739.29 $0.09 $722.10
1/4  Flatwasher 18.8 ss 57 Prepared Steel $0.09 $5.33 $0.08 $4.51 $0.10 $5.69 $0.10 $5.46 $0.09 $5.33
1/4 Mid Split Lockwasher 18.8 51 Prepared Steel $0.09 $4.78 $0.08 $4.04 $0.10 $5.10 $0.10 $4.90 $0.09 $4.78
M8 - 1.25 Hex Nut 4,263 Prepared Steel $0.09 $399.68 $0.08 $337.83 $0.10 $426.33 $0.10 $409.20 $0.09 $399.68
1/4 Ext. Tooth Lock Washer 23 Prepared Steel $0.09 $2.17 $0.08 $1.83 $0.10 $2.32 $0.10 $2.22 $0.09 $2.17
M6 External - Tooth LockWasher 62 Prepared Steel $0.09 $5.79 $0.08 $4.90 $0.10 $6.18 $0.10 $5.93 $0.09 $5.79
M16-2.0 x 40 Socket Set Screw Cone Pt HDG 445 Prepared Steel $0.09 $41.74 $0.08 $35.28 $0.10 $44.53 $0.10 $42.74 $0.09 $41.74
M16-2.0 Hex Jam Nut Gr. 2 HDG 198 Prepared Steel $0.09 $18.57 $0.08 $15.70 $0.10 $19.81 $0.10 $19.02 $0.09 $18.57
3/8-16 x 3" Hex Bolt 148 Prepared Steel $0.09 $13.84 $0.08 $11.70 $0.10 $14.76 $0.10 $14.17 $0.09 $13.84
3/8-16 x 1-1/2 Brace Clamp Carriage Bolt 278 Prepared Steel $0.09 $26.08 $0.08 $22.04 $0.10 $27.82 $0.10 $26.70 $0.09 $26.08
3/8-16 Serrated Flange Nut 101 Prepared Steel $0.09 $9.47 $0.08 $8.01 $0.10 $10.11 $0.10 $9.70 $0.09 $9.47
1/2 - 13 x 1-1/2 Serrated Flange Hex Bolt 916 Prepared Steel $0.09 $85.86 $0.08 $72.57 $0.10 $91.58 $0.10 $87.90 $0.09 $85.86
1/2 - 13 x 3-1/2 Serrated Flange Hex Bolt 387 Prepared Steel $0.09 $36.27 $0.08 $30.65 $0.10 $38.69 $0.10 $37.13 $0.09 $36.27
1/2 - 13 Serrated Flange Nut 208 Prepared Steel $0.09 $19.54 $0.08 $16.52 $0.10 $20.84 $0.10 $20.01 $0.09 $19.54
Interlocking Brace Clamp - HDG 5,092 Prepared Steel $0.09 $477.40 $0.08 $403.52 $0.10 $509.23 $0.10 $488.77 $0.09 $477.40
L 5x5x1/2 Finished L-Bracket 10,137 Prepared Steel $0.09 $950.36 $0.08 $803.28 $0.10 $1,013.72 $0.10 $972.99 $0.09 $950.36

495,640 $46,466.28 $39,275.07 $48,550.31 $46,599.63 $45,515.92

Wire, Insulated SCRAP RATE / lb SCRAP RATE / lb TOTAL SCRAP RATE / lb SCRAP RATE / lb SCRAP RATE / lb
#10 PV RATED WIRE Cu per circuit (1000VDC) 6,035 Copper $1.30 $7,845.50 $1.00 $6,035.00 $0.84 $5,069.40 $2.35 $14,182.25 $2.40 $14,484.00
250MCM AL RHW-2 (1000VDC) 12877 Aluminium $0.30 $3,863.10 $0.45 $5,794.65 $0.37 $4,764.49 $0.35 $4,506.95 $0.60 $7,726.20
#1 AL EGC RHW-2 (1000VDC) 924 Aluminium $0.30 $277.20 $0.45 $415.80 $0.37 $341.88 $0.35 $323.40 $0.60 $554.40
400 KCMIL AL. 488 Aluminium $0.30 $146.40 $0.45 $219.60 $0.37 $180.56 $0.35 $170.80 $0.60 $292.80
350 KCMIL AL. 435 Aluminium $0.30 $130.50 $0.45 $195.75 $0.37 $160.95 $0.35 $152.25 $0.60 $261.00
1/0 AWG AL. 15kV 332 Aluminium $0.30 $99.60 $0.45 $149.40 $0.37 $122.84 $0.35 $116.20 $0.60 $199.20
Total Value of Aluminum and Copper $12,362.30 $12,810.20 $10,640.12 $19,451.85 $23,517.60
Total Value per 2.6MW DC $58,828.58 $52,085.27 $59,190.43 $66,051.48 $69,033.52
Total Salvage Value per MW DC $22,626.38 $20,032.80 $22,765.55 $25,404.41 $26,551.35

Salvage Values for Components of a 2.6 MW DC Solar Project











 

Conway Solar 
O&M Services Plan 

 
December 2018 

 
Conway Solar, LLC, a wholly-owned subsidiary of Nexamp, Inc., as the developer and 
construction manager of an approximately 6 MW (DC) solar PV array on property owned 
by the Newman family on Main Poland Road in Conway, MA, is pleased to provide this 
Operation and Maintenance (O&M) services plan. 
 
Nexamp Asset Management Services, Inc. (NAMS) is a full service photovoltaic 
Operations and Maintenance company, servicing more than 100 MW as of 2018.  Conway 
Solar, LLC intends to contract with NAMS in order to provide O&M services for the project 
for the first ten years of the system operation.  At that time, Conway Solar, LLC will revisit 
that contract and intends to renew the term. 
 
Attached to this Services Plan is a typical scope of work for an O&M provider for a large-
scale solar PV array.  NAMS has used this scope of work as the basis for its services for 
infrastructure that it currently maintains.  In the following template, “Contractor” represents 
NAMS and “Owner” represents the project owner, Conway Solar, LLC. 
 
The primary services under the scope of an O&M agreement include: 
 

• Biannual array maintenance inspections, remote monitoring, unscheduled 
maintenance (fault detection), and scheduled equipment replacement.  

• On-site services typically require a single pick-up truck and 2-4 licensed 
technicians.  

• Technicians perform work with hand tools and battery-operated power tools and 
rarely require generators or any motorized or heavy equipment.  

• The array is designed to facilitate major equipment replacement using truck 
mounted boom lift every 5-10 years.  

• Conway Solar, LLC will develop the site with using a pile driven or screw mounting 
system for the array. 
 

Maintenance Activities include: 
 

• Mowing operations are typically conducted 2 to 4 times per season, depending on 
the weather conditions and resultant growth.  Normally, 2 to 4 personnel using ride-
on and self-propelled mowers and weed whackers will perform the mowing 
operations. 

• The entire Site is inspected for any erosion problems upon each site visit and 
maintenance activity, a minimum of two times per year.  Any erosion to roads, 
embankments, drainage structures/basins, ground cover, etc. is repaired using 
similar methods to the initial install, with like equipment and materials.  Potentially, 



 

additional erosion control blankets, jute netting, etc. will be added to protect the 
maintenance improvement. 

• Depending on the array location and surrounding vegetation, an arborist with boom 
truck will thin shading tree growth.  

• In the event that weed control is required, NAMS uses only non-persistent 
solutions previously approved for use by DEP and many municipalities for use in 
regulated and protected areas.  The frequency of this activity is typically annually 
or biannually, if at all.  Work is typically performed by licensed applicators using 
trailer born and backpack spraying apparatus.  

• Conway Solar, LLC does not anticipate conducting module washing at this site.  In 
the event that modules are washed, cleaning solution consists of 95% water and 
5% non-toxic, non-persistent soap solution.  Work is typically performed by 2-4 
technicians using backpacks and scrubbing wands.  

• Some snow removal may be required to allow site access during winter months, 
however no snow removal operations will be performed within the array areas. 

• Inspection of the storm water management facilities will occur at each site 
inspection, no less than biannually, and maintenance provided to restore the 
facilities to their original condition.   

 
 
  



 

Scope of Work – O&M Services Contract 
 

Nexamp Asset Management Services (the “Contractor”) will provide O&M services for the 
proposed approximately 6 MW (DC) solar photovoltaic system located on property owned 
by the Newman family off Main Poland Road in Conway, MA (the “Facility”).  The services 
to be provided will include the operation, repair, monitoring and maintenance services 
listed below. 
 
FACILITY OPERATIONS 
 
The Facility will be operated in conformity to the operating specifications and 
requirements set forth in the O&M Manual, in compliance with prudent industry practices, 
in accordance with the terms and conditions of the interconnection agreement between 
the Owner and the local distribution utility, and in accordance with applicable law.  As 
required to achieve these operational requirements, the O&M Contractor shall be present 
at the Facility site. 
 
PERFORMANCE MONITORING AND OPERATIONS REPORTING 
 
During the Service Term, Contractor shall: 
 

• At all times perform basic monitoring of the Facility to make sure Facility is fully 
functional and record and report all meter data consistent with all Solar Program 
requirements. 

• Provide Owner with web access to basic monitoring data. 

• Provide Owner with quarterly reporting of performance against predicted power 
and historical performance beginning three calendar months after the Commercial 
Operations Date (as defined as “Substantial Completion” in the EPC Agreement) 
is achieved, including, summaries of energy measured and reported by the 
Facility’s revenue grade meters, a summary of planned maintenance, and a 
summary of all forced outages and emergency response measures and the steps 
that were taken to resolve such forced outages and emergency situations. 

• Provide copies of all such information no later than thirty (30) calendar days of 
making or receiving information pertaining to maintenance and/or repair pertaining 
to the system and/or any portion thereof or the Interconnection. 

• Maintain warranty records with all inverter, module, and mounting suppliers. 

• Maintain service agreements with DAS suppliers. 
 
SCHEDULED INSPECTION AND MAINTENANCE 
 

• Contractor will perform required maintenance of the Facility in accordance with the 
written manufacturer requirements for operation and maintenance of the 



 

equipment that is part of the Facility (such written instructions are included in the 
O&M Manual). 

• Contractor will provide continuous 24/7 active monitoring of Facility performance 
and provide a single point of contact for Facility maintenance and repair related 
issues. 

• Contractor will implement the preventive maintenance schedule, if any, for each 
item of equipment that is part of the Facility, as set forth in the relevant portions of 
the O&M Manual. 

• Contractor will maintain maintenance logs, records and reports documenting the 
provision of O&M Services hereunder in sufficient detail to allow Owner to verify 
that the Facility is performing in accordance with the Project Warranty and the 
performance requirements for the Facility.  Contractor shall maintain current 
revisions of the drawings, specifications, lists, clarifications and other materials 
relating to the Facility. 

• Contractor will complete and submit to Owner in a timely manner maintenance log 
sheets to document Contractor's provision of Services as required hereby in 
sufficient detail to allow Owner to verify that the Facility is performing in accordance 
with the Project Warranty and the performance requirements for the Facility. 

• Contractor will regularly maintain the Facility, in accordance with the O&M Manual, 
and provide semi-annual on-site inspections by completing the following: 
 

o Visual inspection of all feeder terminations for corrosion. 
o Visual check of all power terminations/connections associated with the 

system e.g. DC combiner boxes, DC and AC disconnects, surge arrestors, 
inverters and PV modules and re-torque as necessary. 

o Test of ground continuity and correct any unsafe or abnormal issues. 
o Check of all fuses in inverters, combiner boxes, and disconnects (AC&DC). 
o Testing and recording of voltage and amperage of the arrays at the string 

level. 
o Inspection of the combiner boxes, disconnects (AC&DC), and inverters with 

an infrared camera, with the purpose of detecting hotspots, bad 
connections, etc.  

o Checking of the mechanical and structural integrity of the system. 
o Cleaning or replacement of inverter air filters where applicable if necessary. 
o Checking of inverter housing for dust/water ingress. 
o Checking and replacement of any unserviceable system labeling as 

necessary. 
o Visual inspection of weather stations and calibration verification against 

monitored data. 



 

o Checking of modules for excessive dirt and debris.  Cleaning is excluded. 
o Providing written documentation to include summary report of findings 

including actions taken and recommendations for additional maintenance 
or repairs, etc. 
 

FAULT DETECTION AND DISPATCH 
 

• Contractor shall respond to all alarms, alerts and service requests pertaining to the 
system within 24 hours of such alarm, alert and/or service request, as personnel 
safety and weather conditions permit. 

• Contractor shall monitor and respond to forced outages and performance trends. 
Contractor and Owner shall notify the other as soon as practically possible, but in 
no event later than twenty-four (24) hours following their discovery, of “Forced 
Outage”, which is defined as: (a) any material malfunction in the operation of the 
Facility and/or (b) any interruption in the delivery of energy to the Facility’s revenue 
grade meters.  Contractor shall apply safe industry best practices to fully resolve 
any Forced Outage as quickly as possible.  To the extent the correction of the 
Forced Outage requires either O&M Services or Warranty Services, Contractor 
shall initiate the O&M Services or Warranty Services needed to return the Facility 
to service within 24 hours of such notice, and where applicable, as manufacturer 
service capabilities permit.  Contractor shall provide Owner with an estimate of the 
time necessary to return the Facility to fully operational service.  Contractor agrees 
to notify the Owner as soon as practicable when the Facility returns to service, but 
in no event later than twenty-four (24) hours following the Facility’s return to 
service. 

• Contractor and Owner agree to notify the other upon the discovery of an 
Emergency condition pertaining to the Facility.  If Contractor is notified of an 
Emergency condition by Owner or otherwise learns of an Emergency condition, 
Contractor agrees to promptly dispatch appropriate personnel to address such 
Emergency as quickly as possible in accordance with industry best practices, and 
as personnel safety permits.  Contractor maintains the right to disconnect the 
Facility and/or to otherwise isolate the Facility from the electric distribution system 
servicing Owner’s and Owner’s property as a result of any Emergency condition 
pertaining to the Facility as determined at the Contractor’s discretion; provided, 
however, that the Contractor shall be responsible for any adverse consequences 
caused by such exercise of discretion if the exercise is negligent or represents a 
breach hereof. 



 

CONWAY SOLAR EMERGENCY RESPONSE AND COMMUNICATIONS PLAN 
 

DECEMBER 2018 
 
Overview 
 
This Emergency Response and Communications Plan (“ERCP”) outlines the general procedures 
followed for all emergency situations and incidents that could arise as a result of the operation, 
maintenance and decommissioning of the solar photovoltaic facility due to weather events, 
equipment failure, human error or other accident.  Shortly after commercial operation, an 
affiliate of Conway Solar, LLC will meet with the local emergency service personnel (fire, police, 
and EMS) to review and discuss the operation and decommissioning processes, including 
unique equipment, the overall process, as well as schedule and phasing. Ongoing 
communication between town officials and police, fire, and emergency services officials, will 
help assure adequate levels of safety and protection.  A site specific health and safety plan 
(HASP) will also be developed and maintained on site.  Based on relevant experience, Conway 
Solar, LLC believes that the following types of hazards are most likely to have the potential to 
occur during maintenance and decommissioning activities. 
 

• Personnel injury or medical emergency 
o Electrocution 
o Slips, trips and falls 
o Medical Emergency 

• Auto and heavy equipment accidents 
• Natural or electrical fire 
• Construction spills 

o Gasoline 
o Diesel fuel 
o Hydraulic oil 
o Lubricating oil and grease 

 
Conway Solar, LLC is committed to protecting the community, personal property, 

wildlife and the environment in adherence to all applicable local, state and federal laws and 
regulations. 
 
Emergency Contact Information 
 
Conway Solar, LLC personnel, including a specified Emergency Response Coordinator, will be 
available to the site and may be utilized to assist during emergency situations and/or provide 
first aid as needed. For all emergency services including hospital, fire etc. call 9-1-1. During 
operation of the facility, a phone number where a Conway Solar, LLC representative can be 
reached 24 hours a day will be established and shown on a sign as “IN CASE OF EMERGENCY, 
PLEASE CONTACT NEXAMP AT (617) 431-1440 x8” and will be provided to local emergency 
personnel along with the location of the nearest hospital. 



 

 
Internal Reporting 
 
The following procedures will be prescribed for internal reporting of emergencies. 

 
1. Once notified by local emergency service personnel, the Emergency Response 

Coordinator will notify any on-site personnel, including any visitors, of the nature of the 
emergency either in person or via phone. 

2. The Emergency Response Coordinator will specify the location for the first responders, if 
they are not already present onsite. A designated employee or contractor will meet the 
emergency response personnel at the access road of the emergency. 

3. The Emergency Response Coordinator will notify local emergency personnel, if not 
already present, of the emergency using the contact information to be provided. 

4. The Emergency Response Coordinator will identify any need for access control measures 
at the facility during the emergency and designate a competent person to implement. 

5. Personnel will be trained that when any person identifies an emergency situation, or the 
potential for an emergency situation, and reports it to the Emergency Response 
Coordinator or his/her designee, the Emergency Response Coordinator will then 
activate the Plan. 

 
External Reporting 
 
The following procedures will be prescribed for external reporting of emergencies. 
 

• If immediate emergency response assistance is required, the Emergency Response 
Coordinator or his designee will call 9-1-1. 

• A member of management or the Emergency Response Coordinator or his/her designee 
are the only persons authorized to speak on Conway Solar, LLC’s behalf to outside 
agencies (police, fire department, medical services etc.) during an emergency situation. 

• In the event of a spill in excess of reportable limits, the spill must be reported to the 
Department of Environmental Protection or relevant federal authority. 

 
Emergency Response Procedures 
 
Personnel Injury or Medical Emergency 
 

• Provide First Aid to all injured employees or contractors regardless of severity. 
• A First Aid kit will be maintained onsite. First Aid kits are to be inspected regularly and 

restocked as needed following usage. 
• Call 9-1-1 if the injury is serious and needs immediate medical treatment. 
• For local emergency response assistance, a designated employee or contractor will meet 

the emergency responders at the access road of the tower site and direct them to the 
location of the emergency/injured employee. 



 

• The designated employee or contractor should have a hand held orange safety flag to 
use to get the attention of the responding emergency services. 

• Regular inspection of fire extinguishers, if required by the local fire department, at all 
facility locations where they are installed. 

 
Auto and Heavy Equipment Accidents 
 

• Personnel scheduled to work on site will be briefed prior to arrival on facility road 
conditions, speed limits and hazards 

• Ground guides will be used in situations requiring cranes, excavators, lifts and other 
heavy equipment to operate in the vicinity of plant equipment, personnel and other 
vehicles. 

• Personnel will be briefed not to approach working heavy equipment without first 
receiving acknowledgement and approval from the vehicle operator. 

• Additional care will be exercised by all auto and equipment operators during periods of 
darkness, rain, snow and icy conditions. 

• All collisions or near misses, regardless of severity, will be reported to the Emergency 
Response Coordinator or his/her representative. 

• Accidents requiring medical or firefighting personnel will follow the instructions listed in 
those sections. 

 
Fire 
 
If a natural, vehicle or equipment related fire exists at the facility, personnel or contractors will 
follow the following procedures. 
 

1. Provided it is safe to do so, employees can extinguish small fires using the onsite fire 
extinguisher. 

2. For all other fires, alert others on site to immediately vacate the area and assemble at a 
specified location for accountability. 

3. Shutdown the facility at the point of utility interconnection, provided it is safe to do so. 
4. Restrict the area. 
5. Request assistance from firefighting personnel, if needed, in controlling the fire. 
6. If local emergency response personnel are required, have an employee go to the access 

road of incident site, to meet emergency personnel and direct them to the fire. 
7. Employees will use a hand held orange safety flag, safety vest or other brightly covered 

material to get the attention of the responding emergency service personnel. 
 
 
 
 
Construction Spills 
 



 

Cautionary labeling will be provided for any construction materials, such as fuels, and the 
associated Material Safety Data Sheets (MSDS) or Globally Harmonized System (GHS) 
documentation will be provided accordingly. 

 
1. The MSDS/GHS for all chemicals used at the facility will be provided to the local fire 

department and emergency service providers upon request. 
2. Drip pans and associated control measures will be used for all refueling and hydraulic 

maintenance activities.  
3. Small spills will be cleaned up immediately using absorbent materials such as hay, sand, 

socks or pads. 
4. If the spill is of such magnitude that it cannot be contained, the Emergency Response 

Coordinator will contact the appropriate authority for assistance. 
5. Personnel and contractors will be instructed to report all spills, regardless of severity, to 

the Emergency Response Coordinator. 
6. Once a spill is identified, the Emergency Response Coordinator or his/her designee will 

maintain access control measures to safeguard personnel and environmental safety 
until the spill mitigation is complete. 
 

Site Restoration/Remediation 
 
If any accident or incident at the facility necessitates site restoration or remediation, the 
restoration/remediation will be conducted according to applicable federal, state and local 
requirements. 
 
Incident Reporting 
 
After every accident or incident, the Emergency Response Coordinator or designee will conduct 
a post incident evaluation to determine the following. 

 
1. Suitability of the organization's structure, operations, equipment, communication plans, 

adequacy of training, alarm systems, security and access control, spill containment and 
recovery procedures, monitoring and safety programs. 

2. If any of the above are found to be inadequate, the Emergency Response Coordinator 
will make necessary changes. 

 
 
 
 
 
 
 
 
Safety Training 
 



 

On-site training for local emergency personnel may be given, at their request, by the 
Emergency Response Coordinator or their designees regarding the content, requirements, and 
appropriate actions to comply with the provisions of the Plan. The training will occur: 

 
1. At the facility; 
2. When changes are made to the plan; 
3. At the request of local emergency personnel; 
4. When Emergency Response Coordinator determines. 

 
Recording of Responder Complaints 
 

1. Any and all complaints from responders will be kept in both a log book and an electronic 
log. 

2. The name, address, telephone number, date and time of all responders issuing a 
complaint will be included with the responder’s complaint. 

3. Assurance will be provided to all responders that complaint has been mitigated and will 
not reoccur. 

4. In addition to the above, complaints requiring significant plan or operational 
adjustments will be answered in writing within seven (7) days of the complaint. 
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Introduction 
On behalf of NSTAR Electric Company (NSTAR) DBA Eversource Energy (Eversource), RLC 

Engineering, LLC (RLC) conducted a Distribution Impact Study (the “Study”) on a proposed solar 

facility (the “Project”) interconnecting to Eversource utility system.  The Study ensured the Project 

is in accordance with NSTAR Electric Tariff M. D. P. U. No. 55, “Standards for Interconnection 

of Distributed Generation” (the “Tariff”).  As listed in Table 0-1, the Project will interconnect to 

the 38A1 Eversource feeder, which is served from Eversource’s Ashfield 38A Substation. 

 

Application # Address Developer 
Maximum 

Output (kW) 

6A3350-2018 – Option 1 (PV Only) 
2394 Main Poland Road, 

Conway, MA 01341 
Nexamp Solar, LLC 4,890 

6A3350-2018 – Option 2 (PV and 

DC Coupled Energy Storage 

System (ESS) 

2394 Main Poland Road, 

Conway, MA 01341 
Nexamp Solar, LLC 4,890 

Table 0-1: Project Interconnecting on the 38A1 Feeder 

 

The primary focus of this Study is to: 

 

1. Assess compliance of the proposed Project designs with requirements of distributed 

generation interconnecting to the Eversource system according to the Tariff and applicable 

standards. 

2. Assess the steady state and short-circuit impacts of the proposed Project on the distribution 

systems served from the Ashfield 38A1 feeder. 

3. Identify distribution system and substation upgrades that may be necessary to complete the 

interconnection of the Project. 

 

This Study includes a design review, voltage flicker analysis, thermal analysis, short circuit 

analysis, effective grounding analysis, load flow analysis, risk of islanding and cost estimate 

required for the interconnection of the Project. 

 

Conceptual Design of Solar Photovoltaic (PV) and Energy Storage System (ESS) Interconnection 

Facility 

 

It should be noted that Nexamp Solar, LLC (the “Developer” or “Customer”) submitted 

documentation indicating an interconnection to a 13.8 kV feeder, however the 38A1 feeder is 

actually a 23 kV system operating at 22.86 kV voltage.  The Study assumed this was a typo and 

that the Customer intends to interconnect at the 22.86 kV voltage.  The Study was performed with 

the 38A1 feeder operating at 22.86 kV voltage.  The Customer will need to revise their 

documentation and one-lines. 

 

The Customer has proposed to construct either a 4,890 kWac nominal / 4,890 kWac maximum / 

6,498.63 kWdc PV generation facility (Option 1) or a 4,890 kWac nominal / 4,890 kWac 

maximum / 6,498.63 kWdc PV generation and 2000 kW of DC coupled energy storage facility 

(Option 2) located at 2394 Main Poland Road, Conway, MA 01360.  The proposed Project will 

interconnect to the Eversource 23 kV distribution system via the 38A1 feeder, which originates at 



 

 

the Eversource Ashfield 38A Substation.  The Project will interconnect using one of the following 

Options: 

 

Option 1 

The Customer proposes to interconnect 4,890 kW of PV generation using one (1) Power 

Electronics PE FS2600 CU15 600V inverter and one (1) Power Electronics PE FS1475 CU15 

600V inverter to the utility distribution system through one (1) Customer owned, grounded 

wye primary – delta secondary, 23,000/600 V step-up transformer rated at 3,110 kVA with a 

13 Ohm neutral reactor on the primary winding and one (1) Customer owned, grounded wye 

primary – delta secondary, 23,000/600 V step-up transformer rated at 1,780 kVA with a 10 

Ohm neutral reactor on the primary winding.  

 

Option 2 

The Customer proposes to interconnect 4,890 kW of PV generation using the same 

configuration as Option 1 along with a DC coupled 1000 kW energy storage system (ESS) 

connecting to each of the inverters, for a total of 2,000 kW of ESS.  

 

The proposed inverters have been certified as UL 1741 and indicate compliance with IEEE 1547, 

however there has been no documentation provided that indicates UL 1741-SA compliance for 

LVRT capability has been met.  The Project will not be allowed to operate until compliance is met. 

 

Compliance with M.D.P.U No. 55 

 

Provided all recommendations of this report are met, the proposed Project interconnection 

complies with the requirements detailed in Section 4 of M. D. P. U. No. 55. 

Study Findings 
The Project was modeled from zero to full power output to simulate a full spectrum of generation 

and loading scenarios.  Short circuit, effective grounding, voltage flicker, load flow, risk of 

islanding, and thermal analyses were the primary impact assessments performed in this Study.  It 

must be noted that this Study evaluated the Power Electronics PE FS2600 CU15, Power 

Electronics PE FS1475 CU15 inverters (Option 1 & 2) and energy storage (Option 2 only) as 

shown on the Project one-lines.  A new application and study will be required if more inverters are 

added to the Project or other changes are made. 

 

Short Circuit Analysis 

 

Short circuit analysis was conducted with all Ashfield 38A1 feeder generation online, as this 

results in the greatest fault current contribution.  The greatest fault current for both Options 

measured near the Point of Common Coupling (PCC) increased by 7.78% as presented in Table 

0-2 with the grounding bank specified in Table 0-3.  This meets the requirement of the M. D. P. 

U. No. 55, which states that the proposed facility will not contribute more than 10% to the 

distribution feeder’s maximum fault current at the PCC.  This requirement ensures the Project’s 

fault current contribution will not have a significant impact on the distribution feeder’s protective 

devices.  Eversource will make the final determination as to whether the 7.78% increase to 3LG 

and 5.33% to 1LG fault current adversely impacts the existing equipment and protection schemes. 

 



 

 

Eversource Project # Fault Type 

Pre-Project Post-Project 

Change Fault 

Current 
X/R 

Fault 

Current 
X/R 

6A3350-2018 – Option 1 

(PV Only) 

3LG 1,433 3.93 1,544 4.26 7.78% 

1LG 1,013 3.45 1,067 3.48 5.33% 

6A3350-2018 – Option 2 

(PV and ESS) 

3LG 1,433 3.93 1,544 4.26 7.78% 

1LG 1,013 3.45 1,067 3.48 5.33% 

Table 0-2: Fault Duty at 6A3350-2018 PCC  

 

Effective Grounding Analysis 

 

For both Project Options the Customer proposed step up transformers configured as grounded wye 

primary – delta secondary with a neutral reactor connected on the primary side.  Analysis 

determined that this configuration satisfies Eversource effective grounding criteria (2 < X0/X1 < 

3), however, unacceptable increase in single line to ground fault resulted at the Project PCC 

(34.78%).  The Study has determined that the step-up transformers are required to be grounded 

wye – grounded wye configuration with a grounding bank located on the low side of each step-up 

transformer to satisfy Eversource’s effective grounding criteria and maintain the single line to 

ground fault current to an acceptable level.  Table 0-3 summarizes the required grounding 

transformer specifications for both Options. 

 

Eversource Project # Grounding Bank Size  
Grounding Bank Impedance 

(%Z) 

6A3350-2018 – Option 1 45 kVA 5.0 

6A3350-2018 – Option 2 45 kVA 5.0 

Note: Reference IEEE 142 and NFPA 70 for grounding bank requirements.  Final design is the responsibility of the 

interconnecting customer. 

Table 0-3: Grounding Bank Required for Effective Grounding 

 

Voltage Regulation and Fault Duty 

 

The power generation produced by the Project reduces local losses when generating and raises 

voltage at and in the general vicinity of the Project.  The Project is not expected to have a 

significant effect on the operation of the LTC on the distribution transformer of the Ashfield 38A1 

distribution transformer LTC. 

 

With the Project inverters operating at unity Power Factor (PF) voltages were above Eversource 

criteria (104.5 pu) on the distribution feeder and voltage flicker was greater than the 2% criteria 

required for PV units.  Based on the electrical specifications, the inverters are designed to 

operate at unity power factor to achieve full active power output.  The Project’s inverters are 

capable of operating at a 0.80 leading and 0.80 lagging power factor.  Voltage and flicker criteria 



 

 

were satisfied by operating the Project inverters at 0.99 fixed leading power factor for both 

Options. 

 

Reactive Power Requirements 

 

The Project was required to operate at a 0.99 fixed leading PF (i.e., consuming reactive power) for 

both Options in order to meet Eversource voltage and flicker criteria under the operating conditions 

studied. 

 

To maintain near unity power factor at the Ashfield 38A Substation, additional reactive 

compensation may be required due to the Project operating with a leading power factor.  

Eversource will review and make the final determination on the necessary reactive compensating 

device design and operation.  The following reactive compensation was modeled near the 

Ashfield 38A Substation for this Study: 

 

o Option 1: 

▪ 1,200 kVAR reactive device (modeled as a fixed shunt capacitor near Pole 

3/120 located on the Baptist Corner Road). 

o Option 2: 

▪ 1,200 kVAR reactive device (modeled as a fixed shunt capacitor near Pole 

3/120 located on the Baptist Corner Road). 

 

Switching and Transfer Trip Requirements 

 

The certified inverter requirement (UL 1741 SA) stated in the updated ROI process flow is required 

since the Project application submittal was after March 1, 2018.  The Project will not be allowed 

to operate until compliance is met. 

 

Once UL 1741 SA compliance is demonstrated, a risk of islanding (ROI) is required since the 

Project exceeds 200 kW.  Four (4) circuit interrupting devices bound the Project PCC; however, 

only the Substation breaker was evaluated, as this is the worst-case scenario.  If the ROI evaluation 

fails for the 38A1-2 breaker, then one of the following may be required: 

• Dynamic ROI study to prove that the Project does not pose an islanding risk, or 

• SCADA recloser, or 

• Reclose blocking, or 

• DTT scheme from the Project PCC recloser to the Substation breaker. 

 

The Project failed the Eversource ROI and since the Project is greater than 2,000 kW, a Sandia 

Screen evaluation is required.  The Sandia Screen consists of four (4) steps: 

Step 1. Is the aggregate distributed generation (DG) alternating current (AC) rating greater 

than 67% of the minimum load within the bounded section?  If this step is true, 

continue to Step 2. 

Step 2. Is the reactive consumption from the load and the DG within 1% of the aggregate 

capacitor rating within the bounded section?  If this step is true, additional study or 

direct transfer trip (DTT) is necessary. 



 

 

Step 3. Does the bounded section contain inverters and rotating DG AND is the rotating DG 

greater than 25% of the total DG within the bounded section?  If this step is true, 

additional study or DTT is necessary. 

Step 4. Are there more than 10 inverters within the bounded section AND are less than two 

thirds of the inverters from the same manufacturer?  If this step is true, additional 

study or DTT is necessary. 

 

If the answer to Steps 2, 3, or 4 is “yes”, then either a dynamic ROI study is required to prove that 

the Project does not pose an islanding risk, or additional control and protection is required as a 

form of loss of mains detection (LOMD) to trip the Project under an islanding event. 

 

The Project failed Steps 1 and 2 of the Sandia Screen and Step 4 could not be completed due to 

insufficient manufacturer data.  Consequently, the Project will require: 

• A dynamic ROI study to prove the Project does not pose an islanding risk, or 

• SCADA reclose blocking, or 

• A DTT scheme from the Project PCC to the Substation circuit breaker 38A1-2 

interconnecting feeder breaker at the Ashfield 38A Substation and the reclosers located 

between the Ashfield 38A Substation and the Project. 

 

The Project will only operate on the normal configuration of the 38A1 Feeder.  Operating in an 

alternate switched configuration will not be permitted.  Eversource will write a Special Operating 

Guideline, which will address operation of the distribution system and the proposed Project. 

 

Cost Estimates 
The Project requires a DTT, a primary service, and primary revenue metering.  Engineering design 

and some relay settings will be required.   

 

Please Note:  There is a prior project that is responsible for installing DTT at the substation.  

Should this project cancel/withdraw, Nexamp Solar (6A3350-3018) is responsible for the cost 

to install this equipment.  The cost estimate for this equipment and labor is NOT included in 

the cost estimate listed below. 

 

6A3350-2018 – Option 1: 

Direct Transfer Trip (DTT) overhead line  

New Primary Service  

Install 1,200 kVAR of reactive compensation near the Substation 

Replace two fuse locations with DSCADA recloser 

Replace hydraulic triple single reclosers with DSCADA recloser 

 

Primary Revenue Metering  

DSCADA recloser on the primary service  

Project Oversight  

Preliminary +/- 25% Cost Estimate excluding CIAC (17%) $554,794 

 

 

 

 

 



 

 

6A3350-2018 – Option 2: 

Direct Transfer Trip (DTT) overhead line  

New Primary Service  

Install 1,200 kVAR of reactive compensation near the Substation 

Replace two fuse locations with DSCADA recloser 

Replace hydraulic triple single reclosers with DSCADA recloser 

 

Primary Revenue Metering  

DSCADA recloser on the primary service  

Project Oversight  

Preliminary +/- 25% Cost Estimate excluding CIAC (17%) $554,794 

 

*NOTE: The CIAC rate in place at the time the Interconnection Service Agreement is sent out for 

signature will be applied to the distribution system modifications.  Currently the CIAC is 17% and 

is subject to change monthly. 

 

The Interconnecting Customer is separately responsible for procuring and installing non-Company 

owned items including Interconnecting Customer owned fuses, switches, utility grade 

multifunction protective relaying, PTs and CTs for protection, and production metering equipment 

required for a Class II or III and net metering facility. 

 

The estimate is for work to be conducted by the Company for distribution system modifications 

including the new primary service, revenue metering and recloser with DSCADA, DTT and 

recloser control.  The Interconnecting Customer is responsible for contacting other pole 

attachments (such as telephone company, cable television, etc.) to determine what costs they will 

incur for their work. 

 

The Customer is responsible for obtaining communication (dedicated analog telephone or 

Ethernet) to the revenue meter and for the ongoing monthly cost for such communication.  These 

costs are not included in the cost estimate above. 

 

This is an Eversource Energy pole set area. 

 

A Detailed Study will be required to engineer the transfer trip scheme and write the construction 

work orders.  The cost of the Study is not included in the above estimate. 

 

The Customer is responsible for CIAC which at this time is 17% and is subject to charge 

monthly.  The Internal Revenue Code of 1986 (Tax Reform Act of 1986) mandates that 

"Contribution In Aid of Construction" (CIAC) Tax Liability Gross Up for reimbursable 

Customer work is considered taxable income to the receiving utility.  This means that Eversource 

is required to pay federal income tax on all Customer contributions (reimbursable Customer 

work).  The Commonwealth of Massachusetts also has a corporate income tax which is based on 

the federal taxable income.  Therefore, Eversource pays both a federal and a state income tax on 

contributions received from customers.  Eversource is required under present laws to pay federal 

and state taxes on CIAC payments.  All customers are subject to tax liability, including non-

profit "tax-exempt" organizations.  Churches, schools, town halls, even the National Guard are 

subject to tax liability.



 

 

CONCLUSIONS and RECOMMENDATIONS 

The primary objective of this Study is to assess the impacts on the Ashfield 38A Substation, the 

38A1 distribution feeder, and to identify distribution system modifications that may be necessary 

to complete the interconnection of the PV Project.  As a result of the assessment the following 

conclusions are made for the two options: 

 

1. The Project is compliant with the requirements detailed in M. D. P. U. No. 55 provided 

items from the initial review as well as additional requirements below are met by the 

Interconnecting Customer. 

2. The proposed inverter indicates UL1741 SA compliance is pending.  Compliance is 

required for applications submitted after March 1, 2018, therefore the Project will not be 

allowed to operate until UL1741 SA compliance is demonstrated. 

 

3. The Project is required to operate at 0.99 leading power factor (Both Options) to satisfy 

Eversource flicker and voltage criteria. 

4. Install one 1,200 kVAR fixed capacitor bank near pole 3/120 Baptist Corner Road 

5. The Project step-up transformers are required to be grounded wye – grounded wye 

configuration. A 45 kVA zig-zag grounding transformer with an impedance of 5%Z is 

required on the secondary side of the GSU transformers to satisfy Eversource’s effective 

grounding criteria.  The grounding transformer requires a positive interlock to be installed 

with the inverters so that if it is removed, the inverters cannot operate.  The interlock must 

be fail safe, such that any circuit or device failure will result in a safe mode of operation.  

A revised Project one-line will need to be submitted to show these changes. 

6. The Project one-lines provided for both Options have the primary interconnecting voltage 

as 13.8 kV.  The interconnection voltage is 22.86 kV.  The Project one-lines need to be 

updated to reflect 22.86 kV. 

7. The Project requires DTT from the Project PCC to the Substation circuit breaker 38A1-2 

interconnecting feeder breaker at the Ashfield 38A Substation. The project prior to this is 

responsible for installing DTT at the substation.  Should that project cancel/withdraw 

Nexamp Solar is responsible to pay for the installation of DTT at the substation. 

 

8. Replace hydraulic triple single reclosers pole 35/1 with DSCADA recloser 

 

9. Replace two fuse locations with DSCADA reclosers poles 32B/73 and 32/89 Main Poland 

Road. 

 

10. The Customer shall ensure BIL ratings of Project equipment are sufficient to coordinate 

with the utility system and the applicant should apply sufficient surge protection at 

locations such as risers and transformers.  The 23 kV system is considered a 25 kV voltage 

class requiring a BIL of at least 125 kV unless other environmental conditions warrant 

increased values. 

 

11. The protective relay design is required to include a test switch for the PT and CT inputs. 



 

 

 

12. The Project’s relay settings shall be compliant with Eversource criteria for voltage and 

frequency trip settings.  The settings shall be set to the new Eversource LVRT criteria since 

the application was submitted after March 1, 2018.  The Project one-line shall be updated 

to reflect Eversource LVRT criteria set points. 

13. The Project facility protection is required to be located as close to the utility PCC as 

possible. 

14. Once the Project one-line reflects final changes, it is required to be re-stamped by an 

electrical MA PE and resubmitted. 

15. Eversource’s Transmission Planning Department will review the risk of reverse power 

under minimum load conditions and determine if a transmission study is required. 

16. A MA PE stamped Project three-line drawing consistent with the one-line drawing is 

required for the protection review if the installed equipment is not part of a manufactured 

assembly. 

17. The Project will only operate on the normal configuration of the Ashfield 38A1 circuit. 

18. The high level ± 25% estimate for construction is $645,709 including CIAC estimated at 

17%. 

19. A Detailed Study is required to engineer the distribution system modifications, develop the 

construction schedule, and if an early ISA is not requested, refine the interconnection cost 

to +/- 10% for inclusion in the Interconnection Service Agreement.  The cost of the 

Detailed Study is not included in the high level estimate for construction. 

20. Estimates for system modifications does no not include any costs for equipment which may 

be required by ISO-NE or for the future SMART Program if the Customer elects to 

participate in that program. 

21. The Project must notify Eversource if they will be in any ISO-NE markets such as 

frequency or capacity. 

22. ISO-NE notification is required. 

23. A Witness Test will be required. 

  



 

 

LEGAL NOTICE 
 

This document was prepared by RLC Engineering, LLC solely for the benefit of NSTAR 

Electric Company (NSTAR) DBA Eversource Energy (Eversource).  RLC Engineering nor any 

person acting in its behalf (a) makes any warranty, expressed or implied, with respect to the use 

of any information or methods disclosed in this document; or (b) assumes any liability with 

respect to the use of any information or methods in this document. 

 

Any recipient of this document or information extracted based on the findings, assumptions, 

conclusions or recommendations, by their acceptance or use thereof, releases RLC Engineering 

from any liability for direct, indirect, consequential, or special loss or damage whether arising in 

contract, warranty, express or implied, tort or otherwise, and irrespective of fault, negligence, 

and strict liability. 
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HYUNDAI SOLAR MODULE

KI
SERIES

Mono-Crystalline Type
HiS-S330KI HiS-S335KI HiS-S340KI HiS-S345KI
HiS-S350KI HiS-S355KI HiS-S360KI

For Utility-Scale 
Applications

More Power 
Generation
In Low Light

UL 1,500V
Saves BOS Costs

Hyundai’s Warranty Provisions

• 12-Year Product Warranty 
·On materials and workmanship

Certification

About Hyundai Solar

Established in 1972, Hyundai Heavy Industries (HHI) is one of the most trusted names in the heavy 
industries sector with 48,000 employees and more than 40 Billion USD in annual sales (2015). As 
a global leader and innovator, Hyundai Heavy Industries is committed to building a future growth 
engine by developing and investing heavily in the field of renewable energy. 

Started as a core business division of HHI, Hyundai Solar (Hyundai Heavy Industries Green Energy) 
now stands as an independent company and an affiliate of HHI as from December 2016. We have 
strong pride in providing high-quality solar PV products to more than 3,000 customers worldwide. 

Both LID(Light Induced Degradation) and 
PID(Potential Induced Degradation) are 
strictly eliminated to ensure higher actual 
yield during lifetime.

Tempered glass and reinforced frame 
design withstand rigorous weather 
conditions such as heavy snow and strong 
wind.

Global brand with powerful financial 
strength provide reliable 30-year 
warranty.

Various tests under harsh environmental 
conditions such as ammonia and salt-mist 
passed.

Hyundai’s R&D center is an accredited test 
laboratory of both UL and VDE.

PERL technology provides ultra-high 
efficiency with better performance in low 
irradiation. Maximizes installation capacity 
in limited space.

Reliable Warranty

PERL Technology

Corrosion Resistant

Anti-LID / PID

UL / VDE Test Labs 

Mechanical Strength 

Cells Hyundai Cell

HYUNDAI

CELL

12

30 • 30-Year Performance Warranty
· Initial year: 97.6%
· Linear warranty after second year: 
with 0.6%p annual degradation,  
80.2% is guaranteed up to 30 years 



Printed Date : 07/2018

Mono-Crystalline Type(HiS-S____KI)

330 335 340 345 350 355 360

Nominal Output (Pmpp) W 330 335 340 345 350 355 360

Open Circuit Voltage (Voc) V 46.3 46.5 46.7 46.9 47.1 47.3 47.4

Short Circuit Current (Isc) A 9.3 9.4 9.5 9.6 9.6 9.7 9.8

Voltage at Pmax (Vmpp) V 38.0 38.2 38.4 38.6 38.7 38.9 39.1

Current at Pmax (Impp) A 8.7 8.8 8.9 9.0 9.0 9.1 9.2

% 16.9 17.1 17.4 17.6 17.9 18.1 18.4

Cell Type - 6”, mono-crystalline silicon

Maximum System Voltage V 1,500

%/K -0.42

%/K -0.30

%/K 0.047
*All data at STC (Standard Test Conditions). Above data may be changed without prior notice.

Electrical Characteristics

Dimensions 998 mm (39.29”)(W) × 1,960 mm (77.17”)(L) × 40 mm (1.57”)(H)

Weight Approx. 22.9 kg (50.5 lbs)

Solar Cells 72 cells in series (6 × 12 matrix) (Hyundai cell, Made in Korea)

Output Cables 4 mm2 (12AWG) cables with polarized weatherproof connectors,
IEC certified (UL listed and UL 4703 certified), Length 1.2 m (47.2”)

Junction Box IP67, weatherproof, IEC certified (UL listed)

Bypass Diodes 3 bypass diodes to prevent power decrease by partial shade

Construction Front : Anti-reflection coated glass, 3.2 mm (0.126”)  
Encapsulant : EVA  |  Back Sheet : Weatherproof film

Frame Clear anodized aluminum alloy type 6063

Mechanical Characteristics Installation Safety Guide

•  Only qualified personnel should install or 
perform maintenance.
•  Be aware of dangerous high DC voltage.
•  Do not damage or scratch the rear surface of 
the module.
•   Do not handle or install modules when they 
are wet.

Sales & Marketing
55, Bundang-ro, Bundang-gu, Seongnam-si, Gyeonggi-do, 13591, Korea   
Tel: America : +1-212-220-5764, Japan : +81-3-6717-4435, Europe : +49-89-71042-2023 l Fax : +82-31-8006-6966

Module Diagram (unit : mm) I-V Curves

Mono-Crystalline  
Si Type-Front Side View

Current [A]

Incid. Irrad = 1,000W/m2

       Operating Cell Temp = 5°C
       Operating Cell Temp = 25°C
       Operating Cell Temp = 45°C
       Operating Cell Temp = 65°C

Incid. Irrad = 1,000W/m2

Incid. Irrad = 800W/m2

Incid. Irrad = 600W/m2

Incid. Irrad = 400W/m2

Incid. Irrad = 200W/m2

Current [A]

Nominal Operating  
Cell Temperature 46°C ± 2

Operating Temperature -40 – 85°C

Maximum System Voltage DC 1,500 V (UL)

Maximum Reverse Current 15A (Up to 350W)
20A (Above 355W)

19
60

998

4 - Ø7
SLOT THRU

11

4010

35
6.5

7

10
11

40

35

67
.2

76 80
3

8

40±0.3

43
0±

20

252

GROUND
HOLE

GROUND
MARK

        ( )
1,200mm 4mm2

CABLE AND 
CONNECTOR

        (+)
1,200mm 4mm2

CABLE AND 
CONNECTOR

4 x Ø4.2
GROUND HOLES

MOUNTING 
HOLE

MOUNTING 
HOLE

65
2

MOUNTING 
HOLE

18
5±

20

145±20

4 x Ø7-L11
MOUNTING HOLES

43
0

11
00

43
0

GROUND
HOLE

GROUND
HOLE

LA
BE

L

J-BOX



LD Energy Storage Racks

EXAMPLE APPLICATIONS

Distributed Energy Storage (DES)
LD Energy Storage Racks support third party systems and 
can be furnished in NEC’s Grid Battery Storage System 
(GBS®) for long duration, high energy storage to enable 
customer energy bill management and market participation 
for:

 � Energy Time-Shift

 � Supply Capacity

 � Load Following

 � Area Regulation

 � Reserve Capacity

 � Voltage Support

 � Transmission Support

 � Transmission Congestion Relief

 � Transmission and Distribution Upgrade Deferral

 � Renewables Energy Time-Shift

 � Renewables Generation Capacity Firming

 � Renewables Grid Integration 

LD Battery Rack Characteristics 700V LD 950V LD

Battery Type Lithium Ion

Nominal Voltage 700 VDC 950 VDC

Operating Voltage Range 545–750 VDC 750–1050 VDC

Max. Charge/Discharge Power 73 kW  
(1 full cycle/day)

100 kW  
(1 full cycle/day)

Continuous Charge/Discharge Power 38 kW 52 kW

Available Energy (Nominal) 75 kWh 100 kWh

Nominal Capacity 120 Ah 

Maximum Discharge Current 150 A

Usable State of Charge (SOC) 0–100%

Round Trip Efficiency 97% (1C), 98% (C/2)

Cycle Life (1C charge /1C discharge, 
to 80% BOL @ 23°C)

>3,900 cycles (100% DOD)

Cycle Life (1C charge /1C discharge, 
to 70% BOL @ 23°C)

>4,500 cycles (100% DOD)

Operating Temperature -40 to 60°C*

Thermal Interface Integrated cooling (twin top air intakes)

Shipping/Storage Temperature Range -40 to 60°C

Communications CAN bus 

DC Contactor Interlock Yes

Dimensions (W x D x H) 660 x760 x 2400 mm (26 x 30.2 x 94.6 in)

Weight 932 kg (2050 lbs)  1204 kg (2650 lbs)

* Recommended temp range for optimal battery performance is 15°C–30°C

EN 61000-6-2, Electromagnetic compatibility (EMC) -  
 Part 6-2: Generic standards - Immunity for industrial environments
IEC 61000-6-4, Electromagnetic compatibility (EMC) -  
 Part 6-4: Generic standards - Emission standard for industrial environments
IEC 61000-6-5, Electromagnetic compatibility (EMC) -  
 Part 6-5: Generic standards - Emission standard for industrial environments
FCC Part 15 class “A”
ICES 003 issue 4, Interference-Causing Equipment Standard, Digital Apparatus
 

IEC 62133, Secondary cells and batteries containing alkaline or other non-acid  
 electrolytes – Safety
IEC 62040-1, Uninterruptible power systems (UPS)
UL 1642, Lithium Batteries
UL 1973, Batteries for use in Light Electric Rail (LER) and stationary applications
UL 1778, Uninterruptible Power Systems
NFPA 70, National Electrical Code 2011
CAN/CSA-C22.2 No. 0 107.2-01 (R2011)

The Long Duration (LD) Energy Storage Rack from NEC Energy Solutions is a fully integrated, high energy battery 
storage system that provides reliable storage capacity for a wide range of long duration energy applications.  

The LD Energy Storage Rack is an element of NEC Energy Solutions GBS® integrated 
grid-scale energy storage systems and can easily be applied as a standalone DC source 
for a wide range of grid and behind-the-meter (BTM) applications.  The LD Energy Storage 
Rack is a standardized product that delivers high energy performance and inherent multi-
layer safety for the most demanding energy storage scenarios.  

LD Energy Storage Racks include:  

 � LD Battery Modules utilizing  industry-proven cell technology (16 for the 700V design; 22 
for the 950V design)

 � An integral Battery Management System (BMS) that continuously monitors voltage, 
temperature, current and system conditions and performs cell balancing

 � Integrated ducting for forced air cooling (as needed)

 � Nested safety features providing layered protection at the cell, module, BMS, and rack 
level

 � CAN bus communications between BMS and higher-level system controls

STANDARDS AND COMPLIANCE

Page 1                                                                         © 2017 NEC Energy Solutions Inc. All rights reserved.                                                            031617_LD_01
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Behind-the-Meter and Off-Grid Energy Storage
Commercial, industrial and institutional organizations can apply 
energy storage systems equipped with LD Energy Storage Racks 
to reduce energy costs, reduce diesel fuel consumption, defer 
electrical infrastructure upgrades, enable installation or expansion 
of renewable energy, improve power quality and increase energy 
security for their facilities. The LD Energy Storage Racks are ideally 
suited to provide the following functions:

 � Time of Use Energy management (TOU, arbitrage)

 � Demand charge reduction (energy and demand charges)

 � Supply firming of existing onsite renewable energy

 � Generator optimization / bridge to generator during  
service interruptions

 � Demand response management

HIGH PERFORMANCE
The LD Energy Storage Rack delivers an unparalleled combination 
of cycle life, calendar life and energy performance. Multi-year 
testing of the cells and modules, under both realistic and extreme 
conditions, confirms life expectancy of > 4,500 cycles.   

NESTED SAFETY DESIGN
The LD Energy Storage Rack is engineered for the utmost safety, 
enabled by layered safety features, fusing at the cell level, module 
level and rack level, extensive fault monitoring at the module level 
and automatic opening of the dual contactors upon power loss or 
safety cover removal.   

BATTERY MODULE FEATURES
LD Energy Storage Racks contain field-replaceable battery modules 
with on-board intelligence that communicates with the BMS to:

 � Monitor voltage on every cell bank and provide independent 
module voltage measurements

 � Measure representative cell temperatures

 � Maintain cells in optimum state-of-charge and help prevent 
overvoltage conditions

 � Monitor overvoltage conditions and signal shutdown if detected

BMS FEATURES
NEC Energy’s BMS continuously monitors voltage, temperature, 
and current to initiate protective actions if any unsafe condition is 
detected. The BMS has automated independent control of two 
separate contactors that disconnect and de-energize an individual 
rack from the external DC bus if needed. These contactors 
mechanically default open (OFF) if the control link from the 
contactor to the BMS is lost, or, if auxiliary power to the BMS is 
interrupted. The BMS also contains a high voltage rack level fuse 

to supplement contactor overcurrent protection.  The BMS offers 
communications through a configurable CAN bus interface for 
integration with a larger system, as well as a separate local CAN 
bus interface for local diagnostics.  

RACK-LEVEL FEATURES

 � Supports standalone, single rack applications, or, scalable to  
multi-rack megawatt (MW) systems

 � Integrated ducting for forced air cooling

 � Patented Pre-charge and Equalizer circuits allow individual 
racks to be safely energized despite being at higher/lower 
voltage levels from adjacent racks in the system

 � Safety Interlock Access Covers

 � Built-in rigging/lifting points

 � May be installed to Seismic Demand Spectrum (SDS) 1 or 2

 � DC Bus Contactor (24V)

NEC Energy Solutions, Inc. 
Phone: +1.508.497.7319 
Web:   www.neces.com

Performance may vary depending on use conditions and application. NEC Energy Solutions, Inc. makes  no warranty explicit or implied with this data 
sheet. Contents subject to change without notice.



POWER ELECTRONICS / SOLAR INVERTER

HEC-USV1500
UTILITY SCALE SOLAR INVERTER

NEXT GENERATION

1500
VDC

EXTENDED MPPT ACTIVE HEATING 3 LEVEL TOPOLOGY



The new Power Electronics HEC-US V1500 outdoor inverters 
are powerful and reliable 1500Vdc utility scale PV units for the 
US market. The HEC-US V1500 inverter family has 25 different 
UL-1741 certified models ranging from 1MW to 3MW with no 
derating at 50°C and a 98.5% CEC rated efficiency. 

Power Electronics designs and manufactures 1700Vdc power 
converters for market leading customers in the mining, oil & gas 
and water industries and for the most demanding environments. 
With up to 7 425KW power modules connected in parallel, the 
HEC-US V1500 is a multilevel 1500Vdc system built on the 
Power Electronics expertise in >1,000Vdc systems and the 
proven Freesun HEC modular topology. The HEC-US V1500 has 
a standard stainless steel enclosure and best-in-class cooling 
at 50°C without derating to ensure reliable performance in the 
most demanding conditions. 

Power Electronics offers customized NEC2014 compliant 
FSDK15 external DC Recombiner cabinets. The FSDK15 includes 
user specified overcurrent protection up to 400 Amps with 16 
or 32 inputs to support higher ratio DC:AC PV designs. FSDK15 
cabinets include current monitoring.

Power Electronics continues to evolve with the solar industry 
and the HEC-US V1500 is designed specifically to meet the 
new demand for 1500Vdc PV systems.

THE MOST POWERFUL AND 
RELIABLE 1500VDC UL-1741 

CERTIFIED UTILITY-SCALE PV 
INVERTER IN THE MARKET

HEC-US V1500

90-9190-91
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HEC-US V1500

POWER

A modular inverter is more efficient than a standard central inverter.  During low radiation conditions, 
a modular architecture uses the correct number of power modules to provide power, while a central 
inverter must consume power internally to support the entire system. With lower losses, a modular 
inverter can provide power earlier in the morning and stop later at the end of the day.  As a result, 
throughout the entire service life of the PV plant, the HEC-US V1500 inverter generates higher yields 
than a standard central inverter with a higher reliability than string inverters.

The HEC-US V1500 topology combines the advantages of a central inverter with the availability of 
string inverters. HEC-US V1500 is a modular central inverter based on an Automatic Redundant Power 
Module (350kVA to 500kVA per stage). 

If there is a fault in one power module, it is taken off-line and its output power is distributed evenly 
among the remaining functioning modules. All power modules work in parallel controlled by a dual 
redundant main control. As the main governor of the system it is responsible for the MPPt tracking, 
synchronization sequence and overall protection. The automatic redundant capability based on our 
industrial systems is able to shift the main control in the event of a fault, restoring the backup control 
and restarting the station to guarantee high availability. (patent pending)

AUTOMATIC REDUNDANT POWER MODULE SYSTEM (ARPMS)



The Power Electronics HEC-US V1500 series includes the innovative and sophisticated iCOOL V 
performance that allows HEC-US V1500 to work up to 140°F (60°C) at nominal power. The cooling 
system iCOOL V smartly cools the inverter, regulating the cooling system capacity depending on 
data from the temperature sensors.

HEC-US V1500 modules are divided into two main areas: clean area (electronics) and hot area (heat 
sink). The electronics are totally sealed in a NEMA4 area and use a temperature control low flow 
cooling system that reduces filters clogging and maintenance intervals. The hot area integrates a 
speed controlled fan for each module, simplifying the cooling system and reducing the maintenance 
tasks. 

Furthermore, due to the modular topology, the iCOOL V reduces the Stand-by consumption at low 
capacity to the maximum, boosting the cooling capacity for photovoltaic installations situated up 
to 4000 meters above sea level. (patent pending)

REVOLUTIONARY COOLING SYSTEM
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 FRT (Frequency Ride Through):  Freesun 
solar inverters have flexible frequency protection 
settings, and can be easily adjusted to comply with 
future requirements.

 Anti-islanding:  This protection combines 
passive and active methods that eliminates 
nuisance tripping and reduces grid distortion 
according to IEC 62116 and IEEE1547.

 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.
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POWER ELECTRONICS / SOLAR INVERTER

HEC-US V1500 firmware includes the latest utility interactive features (LVRT, OVRT, FRS, FRT, Anti-
islanding, active and reactive power curtailment…), and is compatible with all the specific requirements 
of the utilities.

DYNAMIC GRID SUPPORT 

 FRS (Frequency Regulation System).
Frequency droop algorithm curtails the active power 
along a preset characteristic curve supporting grid 
stabilization. 
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 LVRT or ZVRT (Low Voltage Ride Through). Inverters 
can withstand any voltage dip or profile required by 
the local utility. The inverter can immediately  feed the 
fault with full reactive power, as long as the protection 
limits are not exceeded.
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At night, the HEC-US V1500 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).

VAR AT NIGHT

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 the maintenance. (patented)

The multilevel IGBT topology makes the difference in the 1500Vdc technology, being the most 
efficient way to manage high DC link voltages.  Based in our long IGBT experience components used 
in the HEC PLUS series, the HEC-US V1500 takes profit of the three level IGBT topology reducing 
the power stage losses, increasing the efficiency and offering a very low total harmonic distortion.

ACTIVE HEATING

MULTILEVEL TOPOLOGY

TWO-LEVEL INVERTER
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THREE-LEVEL INVERTER

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 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).
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HEC-US
TECHNICAL CHARACTERISTICS

V1500

POWER ELECTRONICS / SOLAR INVERTER

[1] Values at 1.00•Vac nom and cos = 1. Consult Power Electronics for derating curves.
[2] Consult P-Q charts available: Q(kVAr)= (S(kVA)2-P(kW)2)
[3] Heating kit option required below -20°C.
[4] Sound pressure level at a distance of 1m from the rear part.

NOTES

690VAC - MPPt Window 976V-1310V
FRAME 3 FRAME 4 FRAME 5 FRAME 6 FRAME 7

NUMBER OF MODULES 3 4 5 6 7

REFERENCE FS1275CU15 FS1700CU15 FS2125CU15 FS2550CU15 FS3000CU15

O
U

TP
U

T

AC Output Power(kVA/kW) @50°C [1] 1275 1700 2125 2550 3000

AC Output Power(kVA/kW) @25°C [1] 1530 2040 2550 3060 3500

AC Output Power(kW) @50°C; PF=0.9 1150 1530 1910 2250 2700

Max. AC Output Current (A) @25°C 1285 1710 2140 2570 3000

Operating Grid Voltage (VAC)  690V ±10%

Operating Grid Frequency (Hz)  60Hz

Current Harmonic Distortion (THDi) < 3% per IEEE519

Power Factor (cosine phi) [2] 0.0 leading … 0.0 lagging / Reactive Power injection at night 

Power Curtailment (kVA) 0...100% / 0.1% Steps

IN
P

U
T

MPPt @full power (VDC) [1] 976V - 1310V
Maximum DC voltage 1500V
Minimum Start Voltage 1100V - User configurable
Max. DC continuous current (A) 1600 2140 2675 3210 3745
Max. DC short circuit current (A) 2320 3100 3880 4650 5450

E
FF

IC
IE

N
C

Y
 &

 
A

U
X

. S
U

P
P

LY

Efficiency (Max) ( ) 98.5% 98.7% 98.7% 98.7% 98.7%

CEC ( ) 98.0% 98.5% 98.5% 98.5% 98.5%

Max. Standby Consumption (Pnight) < approx. 50W/per module

Control Power Supply 120V / 208VAC–6kVA power supply available for external equipment (optional)

C
A

B
IN

E
T

Dimensions [WxDxH] [inches] 119.6”x37.2”x86.5” 147.6”x37.2”x86.5” 175.7”x37.2”x86.5” 203.8”x37.2”x86.5” 231.9”x37.2”x86.5”

Dimensions [WxDxH] [mm] 3038x945x2198 3751x945x2198 4464x945x2198 5177x945x2198 5890x945x2198
Weight (kg) 2635 3290 3945 4600 5255
Weight (lbs) 5809 7253 8697 10141 11585
Air Flow Bottom intake. Exhaust top rear vent.
Type of ventilation Forced air cooling

E
N

V
IR

O
N

-
M

E
N

T

Degree of protection NEMA 3R
Permissible Ambient Temperature -31°F to +140°F,  -35°C[3] to +60°C / Active Power derating >50°C/122°F
Relative Humidity 0% to 100% non condensing
Max. Altitude (above sea level) 2000m / >2000m power derating (Max. 4000m)
Noise level [4] < 79 dBA 

C
O

N
TR

O
L 

IN
TE

R
FA

C
E

Interface Graphic Display (inside cabinet) / Optional Freesun App

Communication protocol Modbus TCP

  Power Plant Controller Optional

Keyed ON/OFF switch Standard

  Digital I/O User configurable

  Analog I/O User configurable

P
R

O
TE

C
TI

O
N

S

Ground Fault Protection
Floating PV array: Isolation Monitoring per MPP
NEC2014 Grounded PV Array: GFDI protection

Optional PV Array transfer kit: GFDI and Isolation monitoring device
Humidity control Active Heating 
General AC Protection & Disconn. Circuit Breaker 
General DC Protection & Disconn. External Disconnecting Unit Cabinet
Module AC Protection & Disconn. AC contactor & fuses
Module DC Protection DC fuses
Overvoltage Protection AC and DC protection (type 2)

C
E

R
TI

-
FI

C
A

-
TI

O
N

S Safety UL 1741; CSA 22.2 No.107.1-01

Utility interconnect IEEE 1547 with Utility Interactive Control functions
 



HEC-US
TECHNICAL CHARACTERISTICS

V1500

[1] Values at 1.00•Vac nom and cos = 1. Consult Power Electronics for derating curves.
[2] Consult P-Q charts available: Q(kVAr)= (S(kVA)2-P(kW)2)
[3] Heating kit option required below -20°C.
[4] Sound pressure level at a distance of 1m from the rear part.

NOTES

645VAC - MPPt Window 913V-1310V
FRAME 3 FRAME 4 FRAME 5 FRAME 6 FRAME 7

NUMBER OF MODULES 3 4 5 6 7

REFERENCE FS1200CU15 FS1600CU15 FS2000CU15 FS2400CU15 FS2800CU15

O
U

TP
U

T

AC Output Power(kVA/kW) @50°C [1] 1200 1600 2000 2400 2800

AC Output Power(kVA/kW) @25°C [1] 1430 1910 2390 2860 3345

AC Output Power(kW) @50°C; PF=0.9 1080 1440 1800 2160 2520

Max. AC Output Current (A) @25°C 1285 1710 2140 2570 3000

Operating Grid Voltage (VAC)  645V ±10%

Operating Grid Frequency (Hz)  60Hz

Current Harmonic Distortion (THDi) < 3% per IEEE519

Power Factor (cosine phi) [2] 0.0 leading … 0.0 lagging / Reactive Power injection at night 

Power Curtailment (kVA) 0...100% / 0.1% Steps

IN
P

U
T

MPPt @full power (VDC) [1] 913V - 1310V
Maximum DC voltage 1500V
Minimum Start Voltage 1075V - User configurable
Max. DC continuous current (A) 1600 2140 2675 3210 3745
Max. DC short circuit current (A) 2320 3100 3880 4650 5450

E
FF

IC
IE

N
C

Y
 &

 
A

U
X

. S
U

P
P

LY

Efficiency (Max) ( ) 98.4% 98.5% 98.6% 98.6% 98.6%

CEC ( ) 98.0% 98.0% 98.5% 98.5% 98.5%

Max. Standby Consumption (Pnight) < approx. 50W/per module

Control Power Supply 120V / 208VAC–6kVA power supply available for external equipment (optional)

C
A

B
IN

E
T

Dimensions [WxDxH] [inches] 119.6”x37.2”x86.5” 147.6”x37.2”x86.5” 175.7”x37.2”x86.5” 203.8”x37.2”x86.5” 231.9”x37.2”x86.5”

Dimensions [WxDxH] [mm] 3038x945x2198 3751x945x2198 4464x945x2198 5177x945x2198 5890x945x2198
Weight (kg) 2635 3290 3945 4600 5255
Weight (lbs) 5809 7253 8697 10141 11585
Air Flow Bottom intake. Exhaust top rear vent.
Type of ventilation Forced air cooling

E
N

V
IR

O
N

-
M

E
N

T

Degree of protection NEMA 3R
Permissible Ambient Temperature -31°F to +140°F,  -35°C[3] to +60°C / Active Power derating >50°C/122°F
Relative Humidity 0% to 100% non condensing
Max. Altitude (above sea level) 2000m / >2000m power derating (Max. 4000m)
Noise level [4] < 79 dBA 

C
O

N
TR

O
L 

IN
TE

R
FA

C
E

Interface Graphic Display (inside cabinet) / Optional Freesun App display

Communication protocol Modbus TCP

  Power Plant Controller Optional

Keyed ON/OFF switch Standard

  Digital I/O User configurable

  Analog I/O User configurable

P
R

O
TE

C
TI

O
N

S

Ground Fault Protection
Floating PV array: Isolation Monitoring per MPP
NEC2014 Grounded PV Array: GFDI protection

Optional PV Array transfer kit: GFDI and Isolation monitoring device
Humidity control Active Heating 
General AC Protection & Disconn. Circuit Breaker 
General DC Protection & Disconn. External Disconnecting Unit Cabinet
Module AC Protection & Disconn. AC contactor & fuses
Module DC Protection DC fuses
Overvoltage Protection AC and DC protection (type 2)

C
E

R
TI

-
FI

C
A

-
TI

O
N

S Safety UL 1741; CSA 22.2 No.107.1-01

Utility interconnect IEEE 1547 with Utility Interactive Control functions
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HEC-US
TECHNICAL CHARACTERISTICS

V1500

[1] Values at 1.00•Vac nom and cos = 1. Consult Power Electronics for derating curves.
[2] Consult P-Q charts available: Q(kVAr)= (S(kVA)2-P(kW)2)
[3] Heating kit option required below -20°C.
[4] Sound pressure level at a distance of 1m from the rear part.

NOTES

630VAC - MPPt Window 891V-1310V
FRAME 3 FRAME 4 FRAME 5 FRAME 6 FRAME 7

NUMBER OF MODULES 3 4 5 6 7

REFERENCE FS1270CU15 FS1695CU15 FS2120CU15 FS2540CU15 FS3001CU15

O
U

TP
U

T

AC Output Power(kVA/kW) @50°C [1] 1180 1570 1965 2360 2750

AC Output Power(kVA/kW) @40°C [1] 1270 1695 2120 2540 3000

AC Output Power(kVA/kW) @25°C [1] 1400 1870 2340 2800 3275

Max. AC Output Current (A) @50°C 1080 1440 1800 2160 2520

Max. AC Output Current (A) @40°C 1165 1550 1940 2330 2715

Max. AC Output Current (A) @25°C 1285 1710 2140 2570 3000

Operating Grid Voltage (VAC)  630V ±10%

Operating Grid Frequency (Hz)  60Hz

Current Harmonic Distortion (THDi) < 3% per IEEE519

Power Factor (cosine phi) [2] 0.0 leading … 0.0 lagging / Reactive Power injection at night 

Power Curtailment (kVA) 0...100% / 0.1% Steps

IN
P

U
T

MPPt @full power (VDC) @50°C 891V-1310V / @40°C 891V-1285V  / @25°C 891V-1250V  
Maximum DC voltage 1500V
Minimum Start Voltage 1050V - User configurable
Max. DC continuous current (A) 1600 2140 2675 3210 3745
Max. DC short circuit current (A) 2320 3100 3880 4650 5450

E
FF

IC
IE

N
C

Y
 &

 
A

U
X

. S
U

P
P

LY

Efficiency (Max) ( ) Preliminary 98.5%

CEC ( ) Preliminary 98.5%

Max. Standby Consumption (Pnight) < approx. 50W/per module

Control Power Supply 120V / 208VAC–6kVA power supply available for external equipment (optional)

C
A

B
IN

E
T

Dimensions [WxDxH] [inches] 119.6”x37.2”x86.5” 147.6”x37.2”x86.5” 175.7”x37.2”x86.5” 203.8”x37.2”x86.5” 231.9”x37.2”x86.5”

Dimensions [WxDxH] [mm] 3038x945x2198 3751x945x2198 4464x945x2198 5177x945x2198 5890x945x2198
Weight (kg) 2635 3290 3945 4600 5255
Weight (lbs) 5809 7253 8697 10141 11585
Air Flow Bottom intake. Exhaust top rear vent.
Type of ventilation Forced air cooling

E
N

V
IR

O
N

-
M

E
N

T

Degree of protection NEMA 3R
Permissible Ambient Temperature -31°F to +140°F,  -35°C[3] to +60°C / Power derating >40°C/104°F
Relative Humidity 0% to 100% non condensing
Max. Altitude (above sea level) 2000m / >2000m power derating (Max. 4000m)
Noise level [4] < 79 dBA 

C
O

N
TR

O
L 

IN
TE

R
FA

C
E

Interface Graphic Display (inside cabinet) / Optional Freesun App

Communication protocol Modbus TCP

  Power Plant Controller Compatible with third party SCADA controls

Keyed ON/OFF switch Standard

  Digital I/O User configurable

  Analog I/O User configurable

P
R

O
TE

C
TI

O
N

S

Ground Fault Protection
Floating PV array: Isolation Monitoring per MPP
NEC2014 Grounded PV Array: GFDI protection

Optional PV Array transfer kit: GFDI and Isolation monitoring device
Humidity control Active Heating 
General AC Protection & Disconn. Circuit Breaker 
General DC Protection & Disconn. External Disconnecting Unit Cabinet
Module AC Protection & Disconn. AC contactor & fuses
Module DC Protection  DC fuses
Overvoltage Protection AC and DC protection (type 2)

C
E

R
TI

-
FI

C
A

-
TI

O
N

S Safety UL 1741; CSA 22.2 No.107.1-01 (pending)

Utility interconnect IEEE 1547 with Utility Interactive Control functions
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HEC-US
TECHNICAL CHARACTERISTICS

V1500

[1] Values at 1.00•Vac nom and cos = 1. Consult Power Electronics for derating curves.
[2] Consult P-Q charts available: Q(kVAr)= (S(kVA)2-P(kW)2)
[3] Heating kit option required below -20°C.
[4] Sound pressure level at a distance of 1m from the rear part.

NOTES

600VAC - MPPt Window 849V-1310V
FRAME 3 FRAME 4 FRAME 5 FRAME 6 FRAME 7

NUMBER OF MODULES 3 4 5 6 7

REFERENCE FS1100CU15 FS1475CU15 FS1850CU15 FS2225CU15 FS2600CU15

O
U

TP
U

T

AC Output Power(kVA/kW) @50°C [1] 1100 1475 1850 2225 2600

AC Output Power(kVA/kW) @25°C [1] 1335 1780 2225 2660 3110

AC Output Power(kW) @50°C; PF=0.9 990 1325 1665 2000 2340

Max. AC Output Current (A) @25°C 1285 1710 2140 2570 3000

Operating Grid Voltage (VAC)  600V ±10%

Operating Grid Frequency (Hz)  60Hz

Current Harmonic Distortion (THDi) < 3% per IEEE519

Power Factor (cosine phi) [2] 0.0 leading … 0.0 lagging / Reactive Power injection at night 

Power Curtailment (kVA) 0...100% / 0.1% Steps

IN
P

U
T

MPPt @full power (VDC) [1] 849V - 1310V
Maximum DC voltage 1500V
Minimum Start Voltage 1050V - User configurable
Max. DC continuous current (A) 1600 2140 2675 3210 3745
Max. DC short circuit current (A) 2320 3100 3880 4650 5450

E
FF

IC
IE

N
C

Y
 &

 
A

U
X

. S
U

P
P

LY

Efficiency (Max) ( ) 98.4% 98.5% 98.6% 98.6% 98.6%

CEC ( ) 98.0% 98.0% 98.5% 98.5% 98.5%

Max. Standby Consumption (Pnight) < approx. 50W/per module

Control Power Supply 120V / 208VAC–6kVA power supply available for external equipment (optional)

C
A

B
IN

E
T

Dimensions [WxDxH] [inches] 119.6”x37.2”x86.5” 147.6”x37.2”x86.5” 175.7”x37.2”x86.5” 203.8”x37.2”x86.5” 231.9”x37.2”x86.5”

Dimensions [WxDxH] [mm] 3038x945x2198 3751x945x2198 4464x945x2198 5177x945x2198 5890x945x2198
Weight (kg) 2635 3290 3945 4600 5255
Weight (lbs) 5809 7253 8697 10141 11585
Air Flow Bottom intake. Exhaust top rear vent.
Type of ventilation Forced air cooling

E
N

V
IR

O
N

-
M

E
N

T

Degree of protection NEMA 3R
Permissible Ambient Temperature -31°F to +140°F,  -35°C[3] to +60°C / Active Power derating >50°C/122°F
Relative Humidity 0% to 100% non condensing
Max. Altitude (above sea level) 2000m / >2000m power derating (Max. 4000m)
Noise level [4] < 79 dBA 

C
O

N
TR

O
L 

IN
TE

R
FA

C
E

Interface Graphic Display (inside cabinet) / Optional Freesun App

Communication protocol Modbus TCP

  Power Plant Controller Optional

Keyed ON/OFF switch Standard

  Digital I/O User configurable

  Analog I/O User configurable

P
R

O
TE

C
TI

O
N

S

Ground Fault Protection
Floating PV array: Isolation Monitoring per MPP
NEC2014 Grounded PV Array: GFDI protection

Optional PV Array transfer kit: GFDI and Isolation monitoring device
Humidity control Active Heating 
General AC Protection & Disconn. Circuit Breaker 
General DC Protection & Disconn. External Disconnecting Unit Cabinet
Module AC Protection & Disconn. AC contactor & fuses
Module DC Protection  DC fuses
Overvoltage Protection AC and DC protection (type 2)

C
E

R
TI

-
FI

C
A

-
TI

O
N

S Safety UL 1741; CSA 22.2 No.107.1-01

Utility interconnect IEEE 1547 with Utility Interactive Control functions
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HEC-US
TECHNICAL CHARACTERISTICS

V1500

POWER ELECTRONICS / SOLAR INVERTER

[1] Values at 1.00•Vac nom and cos = 1. Consult Power Electronics for derating curves.
[2] Consult P-Q charts available: Q(kVAr)= (S(kVA)2-P(kW)2)
[3] Heating kit option required below -20°C.
[4] Sound pressure level at a distance of 1m from the rear part.

NOTES

565VAC - MPPt Window 800V-1310V
FRAME 3 FRAME 4 FRAME 5 FRAME 6 FRAME 7

NUMBER OF MODULES 3 4 5 6 7

REFERENCE FS1050CU15 FS1400CU15 FS1750CU15 FS2100CU15 FS2450CU15

O
U

TP
U

T

AC Output Power(kVA/kW) @50°C [1] 1050 1400 1750 2100 2450

AC Output Power(kVA/kW) @25°C [1] 1250 1675 2090 2510 2930

AC Output Power(kW) @50°C; PF=0.9 945 1260 1575 1890 2205

Max. AC Output Current (A) @25°C 1285 1710 2140 2570 3000

Operating Grid Voltage (VAC)  565V ±10%

Operating Grid Frequency (Hz)  60Hz

Current Harmonic Distortion (THDi) < 3% per IEEE519

Power Factor (cosine phi) [2] 0.0 leading … 0.0 lagging / Reactive Power injection at night 

Power Curtailment (kVA) 0...100% / 0.1% Steps

IN
P

U
T

MPPt @full power (VDC) [1] 800V - 1310V
Maximum DC voltage 1500V
Minimum Start Voltage 1050V - User configurable
Max. DC continuous current (A) 1600 2140 2675 3210 3745
Max. DC short circuit current (A) 2320 3100 3880 4650 5450

E
FF

IC
IE

N
C

Y
 &

 
A

U
X

. S
U

P
P

LY

Efficiency (Max) ( ) 98.2% 98.4% 98.5% 98.5% 98.5%

CEC ( ) 98.0% 98.0% 98.0% 98.5% 98.5%

Max. Standby Consumption (Pnight) < approx. 50W/per module

Control Power Supply 120V / 208VAC–6kVA power supply available for external equipment (optional)

C
A

B
IN

E
T

Dimensions [WxDxH] [inches] 119.6”x37.2”x86.5” 147.6”x37.2”x86.5” 175.7”x37.2”x86.5” 203.8”x37.2”x86.5” 231.9”x37.2”x86.5”

Dimensions [WxDxH] [mm] 3038x945x2198 3751x945x2198 4464x945x2198 5177x945x2198 5890x945x2198
Weight (kg) 2635 3290 3945 4600 5255
Weight (lbs) 5809 7253 8697 10141 11585
Air Flow Bottom intake. Exhaust top rear vent.
Type of ventilation Forced air cooling

E
N

V
IR

O
N

-
M

E
N

T

Degree of protection NEMA 3R
Permissible Ambient Temperature -31°F to +140°F,  -35°C[3] to +60°C / Active Power derating >50°C/122°F
Relative Humidity 0% to 100% non condensing
Max. Altitude (above sea level) 2000m / >2000m power derating (Max. 4000m)
Noise level [4] < 79 dBA 

C
O

N
TR

O
L 

IN
TE

R
FA

C
E

Interface Graphic Display (inside cabinet) / Optional Freesun App

Communication protocol Modbus TCP

  Power Plant Controller Optional

Keyed ON/OFF switch Standard

  Digital I/O User configurable

  Analog I/O User configurable

P
R

O
TE

C
TI

O
N

S

Ground Fault Protection
Floating PV array: Isolation Monitoring per MPP
NEC2014 Grounded PV Array: GFDI protection

Optional PV Array transfer kit: GFDI and Isolation monitoring device
Humidity control Active Heating 
General AC Protection & Disconn. Circuit Breaker 
General DC Protection & Disconn. External Disconnecting Unit Cabinet
Module AC Protection & Disconn. AC contactor & fuses
Module DC Protection  DC fuses
Overvoltage Protection AC and DC protection (type 2)

C
E

R
TI

-
FI

C
A

-
TI

O
N

S Safety UL 1741; CSA 22.2 No.107.1-01

Utility interconnect IEEE 1547 with Utility Interactive Control functions
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ONE LINE DIAGRAM LEGEND
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S&C OMNI-RUPTER
GANG OPERATED LOAD BREAK

DISCONNECT MANUALLY
OPERATED

25kV, 150kV BIL, 900A
CONTINUOUS, 65kA, 24/7
UTILITY ACCESS, VISIBLE

BREAK AND UTILITY LOCKABLE

M
POLE MOUNTED

PRIMARY UTILITY
METER

TO 22.86kV WYE
GROUNDED
DISTRIBUTION LINE

R

UTILITY
POLE MOUNTED

RECLOSER

OWNER EVERSOURCE WEST

A A

EQUIPMENT ON THE
UTILITY SIDE ARE FOR

REFERENCE ONLY.
FINAL DRAWIINGS WILL
INCLUDE EQUIPMENT

ACCORDING TO UTILITY
STANDARDS

1A

5KVA-1PH
600V-120/240V

20A

20A

30A(2P)

TO GFCI
WEATHERPROOF

CONVENIENCE
RECEPTACLES (2)

600V/30A
DISCONNECT
SWITCH-FUSED
(20A) NEMA
3R

DAS CABINET
NEMA 3R
(DCAB.02)

DC POWER
(POWER.02)

WIRELESS
WEATHER
STATION
BASE
(WS.02)

ETHERNET
SWITCH
(ES.02)

M
(MET.02)

1A

DATA
LOGGER
(DAS.02)

CELLULAR
MODEM
(CM.02)

TO WIRELESS
SENSORS IN

ARRAY

BATTERY
BANK

(BB.02)

30A
DISCONNECT
SWITCH-FUSED
AT 20A
NEMA 3R

2KVA-1PH
CPT
13200V -120V

M2M
L5300

MODEM
ENCLOSURE

RTAC
ENCLOSURE

03 06
+ -

AUX POWER

SEL-651R RECLOSER CONTROL
(POLE MOUNTED)

WITH FAIL SAFE TRIP CIRCUITRY
(FACTORY INSTALLED)

SAFE TRIP
JUNCTION
BOX

COM
PORT 5

BATTERY
12VDC
40Ah

BUCK
CONVERTER

BATTERY
CHARGER

BOOST
CONVERTER 12VDC

FUSE

120VAC

155VDC

52-1
POLE MOUNTED RECLOSER

TAVRIDA RECLOSER
630A, 27kV,12.5kA

120VAC AUXILIARY POWERED;
600:1 CURRENT SENSORS INTEGRAL TO
TAVRIDA RECLOSER ACCURACY + 1%,

8793.75:1 CAPACITIVE VOLTAGE SENSORS
INTERNAL TO RECLOSER (VY) ACCURACY +/- 2%,

13200:120V EXTERNAL VOLTAGE
TRANSFORMERS (VZ) ACCURACY +/- 2%

100A
FUSED
CUTOUT
FUSED AT 1A

INVERTER PROTECTIVE SETTINGS (1&2)

INVERTER PROTECTIVE FUNCTIONS
VOLTAGE

SETTING PRI (PU)
FREQUENCY
SETTING HZ

TOTAL CLEARING
TIME CYC. (SEC.)

27 - FAST UNDERVOLTAGE 300 (50%) - 66 (1.1)

27 - UNDERVOLTAGE 528 (88%) _ 120 (2)

27 - OVERVOLTAGE 660 (110%) - 120 (2)

59 - FAST OVERVOLTAGE 720 (120%) - 9.6 (0.16)

59 - LOAD REJECTION OVERVOLTAGE 840 (140%) - 0.06 (0.001)

81 - UNDERFREQUENCY - 56.5 9.6 (0.16)

81 - UNDERFREQUENCY - 58.5 18000 (300)

81 - OVERFREQUENCY _ 61.2 18000(300)

81 - OVERFREQUENCY - 62 9.6 (0.16)

1. VOLTAGE SETTING VALUES ARE L-L.
2. INVERTER RIDE THROUGH SHALL BE PROGRAMMED IN ACCORDANCE WITH IEEE 1547-2018

(2ND EDITION)

CABLE SCHEDULE

CIRCUIT ID VOLTAGE
RATING CONDUCTOR QUANTITY, SIZE AND MATERIAL. WIRE TYPE QUANTITY OF

CONDUITS
SIZE OF

CONDUITS
CONDUIT

TYPE NOTES

A 25kV (3) #1/0 AWG AL, (1) #1/0 AWG AL N BARE _ _ _

B 25kV (3) #1/0 AWG AL, (1) #1/0 AWG AL N MV-105 1 4" PVC XLP/133%
JCN

C _ FACTORY INSTALLED SKID _ _ _ _

D 25kV (1) #1/0 AWG AL MV-105 1 1" PVC XLP/133%
JCN

E 1000V (3) #10 AWG , (1) #10 AWG N XHHW-2 1 1" PVC

F 1000V (6) #10 AWG XHHW-2 1 1" PVC

G _ (1) #18 AWG T.P. SHIELD _ 1 1.5" PVC

H 1000V (6) #10 AWG RHW-2 1 1" PVC

I 600V (6) #10 AWG RHW-2 _ _ _

J 25kV (2) #1/0 AWG AL BARE 1 _ _

K 600V (2) #10 AWG RHW-2 1 1" PVC

PROTECTIVE RELAY SETTINGS

INVERTER PROTECTIVE FUNCTIONS TRIP OUTPUT
VOLTAGE SETTING

(SEC) PRI (PU)
FREQUENCY
SETTING (HZ)

TOTAL CLEARING
TIME CYC. (SEC.)

CURRENT SETTING
SEC (PRI)

27P1 - FAST UNDERVOLTAGE X (60) 6599 (50%) - 66(1.1)

27P2 - UNDERVOLTAGE X (66) 7259 (55%) - 120 (2)

27P3 - OVERVOLTAGE X (102) 11218 (85%) - 120 (2)

59P1 - FAST OVERVOLTAGE X (138) 15178 (115%) - 9.6 (0.16)

81UP1 - UNDERFREQUENCY X - 56.5 9.6 (0.16)

81UP2 - UNDERFREQUENCY X - 58.5 18000 (300)

81OP2 - OVERFREQUENCY X 61.2 18000(300)

81OP2 - OVERFREQUENCY X - 62 9.6 (0.16)

51 - OVERCURRENT X CURVE: U4
T.M:0.7

0.26 (155)

51C - PHASE OVERCURRENT X CURVE: U4
T.M:0.6

0.10 (62)

51 CG - GROUND OVERCURRENT X CURVE: U4
T.M:0.4

0.05 (31)

79 - RECLOSER X 5 MINUTES SEE NOTE 18

ALARM X <120

1. VOLTAGE SETTING VALUES ARE L-N
2. TOTAL CLEARING TIME = TIME DELAY + CLEARING TIME OF 3 CYCLES

1. ALL CONDUCTORS SHALL BE COPPER UNLESS OTHERWISE NOTED.

B

TRANSFORMER (XFR.01)
3110kVA, 22.86KV / 600V, 3 PHASE,  5.75%Z, X/R - 6.78
PAD MOUNT TRANSFORMER WITH BAY-O-NET FUSES
AND LIGHTNING ARRESTER (18KV/15.3 MCOV)
EXTERNAL VISIBLE DISCONNECT

100A

600V 22.86KV

1A

5KVA-1PH
600V-120/240V

20A

20A

30A(2P)

TO GFCI
WEATHERPROOF

CONVENIENCE
RECEPTACLES (2)

600V/30A
DISCONNECT
SWITCH-FUSED
(20A) NEMA
3R

DAS CABINET
NEMA 3R
(DCAB.01)

DC POWER
(POWER.01)

WIRELESS
WEATHER
STATION
BASE
(WS.01)

ETHERNET
SWITCH
(ES.01)

M
(MET.01)

1A

DATA
LOGGER
(DAS.01)

CELLULAR
MODEM
(CM.01)

TO WIRELESS
SENSORS IN

ARRAY

BATTERY
BANK

(BB.01)

GROUNDING TRANSFORMER
BANK (GTB.01)
75kVA, 22.86kV
4%Z
X/R: 4

B

C

C
18KV S.A.
15.3KV MCOV
(3)

TRANSFORMER (XFR.01)
1780kVA, 22.86KV / 600V, 3 PHASE,  5.75%Z, X/R - 6.78
PAD MOUNT TRANSFORMER WITH BAY-O-NET FUSES
AND LIGHTNING ARRESTER (18KV/15.3 MCOV)
EXTERNAL VISIBLE DISCONNECT

60A

600V 22.86KV

I

16A

  1A
18KV S.A.
15.3KV MCOV
(3)

18KV S.A.
15.3KV MCOV
(3)

18KV S.A.
15.3KV MCOV
(3)

SOLID BLADE
DISCONNECTS3000A

DC
DISCONNECT

CABINET

G

ARRAY 1
4131.13
KWDC

HiS 355KI
431 STRINGS

4000A

DC
DISCONNECT

CABINET

G

INV.01-01
POWER ELECTRONICS FS2600CU15
UNIDIRECTIONAL INVERTER
3110kW
1500VDC
600VAC
3000A NOM.CURRENT

BATT. 02
1000kW
2000kWh - 2 HR
BATTERY BANK

BATTERY MANAGEMENT SYSTEM

G

2 - POWER ELECTRONICS FD0500
1000kW
BI-DIRECTIONAL
DC/DC CONVERTER

RECOMBINER
CABINET

4000A

INVERTER - TRANSFORMER SKID

ARRAY 2
2367.50
KWDC

HiS 355KI
247 STRINGS

INV.02-01
POWER ELECTRONICS FS1475CU15
UNIDIRECTIONAL INVERTER
1780kW
1500VDC
600VAC
1710A NOM.CURRENT

INVERTER - TRANSFORMER SKID

RECOMBINER
CABINET

4000A

BATT. 01
1000kW
2000kWh - 2 HR
BATTERY BANK

BATTERY MANAGEMENT SYSTEM

G

2- POWER ELECTRONICS FD0500
1000kW
BI-DIRECTIONAL
DC/DC CONVERTER

4000A

4000A

GENERAL NOTES:

1. INFORMATION CONTAINED IN THIS DRAWING IS PROPRIETARY AND CONFIDENTIAL BELONGING TO NEXAMP OF
BOSTON, MA.

2. USE OF THIS INFORMATION SHALL BE LIMITED TO THE SPECIFIC PROJECT IT WAS DEVELOPED FOR AND SHALL
NOT BE REPRODUCED WITHOUT CONSENT FROM NEXAMP, INC.

3. ALL WORK SHALL BE INSTALLED IN A NEAT MANNER AND IN ACCORDANCE WITH THE LATEST VERSION OF THE
NATIONAL ELECTRICAL CODE (NEC) AND ALL OTHER LAWS AND STANDARDS.

4. EQUIPMENT ON THE UTILITY-SIDE ARE ASSUMED. ACTUAL EQUIPMENT AND CONFIGURATION SHALL BE
VERIFIED BY THE UTILITY. UTILITY'S STANDARDS FOR INTERCONNECTION WILL BE FOLLOWED.

5. RECLOSER CONTROLLER SHALL BE SEL-651R WHICH IS EQUIPPED WITH EXTERNAL VOLTAGE  TRANSFORMER
AND INTERNAL CURRENT SENSORS.

6. SEL-651R CONTROLLER SHALL BE EQUIPPED WITH 40 AH BATTERY BACKUP.
7. RS-232 COMMUNICATION CABLES SHALL NOT EXCEED 50 FT IN TOTAL LENGTH, INSULATION LEVEL SHALL BE

600V.
8. RS-485 COMMUNICATION CABLES SHALL NOT EXCEED 4000FT IN TOTAL LENGTH.
9. CAT 5 CABLES SHALL NOT EXCEED 300 FT IN TOTAL LENGTH.
10. 120VAC POWER CIRCUITS WITHIN DAS/CONTROL CABINET SHALL BE INSTALLED IN CONDUIT. COMPONENT

AND WIRING WITHIN DAS CABINET SHALL BE FACTORY INSTALLED.
11. COMBINED DC GEC AND AC EGC, PER MEC ARTICLE 690.47(C)(3). SERVICE AC GEC PER ARTICLE 250.122.
12. RECLOSER AND GANG OPERATED DISCONNECT SWITCH SHALL BE OPENED AND LOCKED OUT PRIOR TO ANY

WORK INVOLVING EXPOSED ELECTRICAL CIRCUIT PARTS.
13. TEST SWITCHES ARE FOR REPRESENTATIONAL PURPOSE ONLY. THEY WILL BE HARDWIRED INTO SEL 651R

CONTROLLER CABINET BY THE MANUFACTURER.
14. HYUNDAI HiS-S355KI MODULES ARE USED.
15. 1, POWER ELECTRONICS FS2600CU15 AND 1, POWER ELECTRONICS FS1475CU15 INVERTERS ARE USED.
16. THE SYSTEM DC CAPACITY IS 6489.05 KW AND THE SYSTEM AC CAPACITY IS 4890 KW
17. A 2000kW, 4000kWh BATTERY BANK IS USED .
18. THE INTERCONNECTING CUSTOMER IS NEXAMP SOLAR  LLC AND THE INTERCONNECTION ADDRESS IS 2394

MAIN POLAND ROAD, CONWAY, MA 01341
19. 79 FUNCTION IS ONLY ENABLED ON VOLTAGE AND FREQUENCY DISTURBANCES.  A 5 MINUTE DELAY WILL BE

SET FOR RECLOSING UPON GOOD QUALITY VOLTAGE. THE FIVE MINUTE TIME INTERVAL WILL RESTART IF THE
UTILITY VOLTAGE OR FREQUENCY FALLS OUTSIDE OF THE WINDOW - 95% TO 105.8% AND 59.3Hz TO 60.5Hz
RESPECTIVELY. RELAY WILL AUTOMATICALLY TRIP AND BLOCK CLOSE IF THERE IS A HARDWARE FAILURE OR
POWER SUPPLY FAILURE.
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POWER QUALITY

PURE ENERGY



P
U

R
E EN

ER
G

Y
Pure Energy is our m

otivation for leading the renew
able 

energy generation, it is the search for product and service 
perfection, it is our vision of a w

orld, clean and sustainable 
for our children and future generations.

CO
N

TEN
TS

PRO
DUCT RA

N
G

E 
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PRO
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TH
E CO

M
PAN

Y

FIN
A

N
C

IA
L STA

B
ILITY A

N
D

 STR
EN

G
TH

IN
D

EP
EN

D
EN

T R
EP

O
RTS A

N
D

 C
ERTIFIC

ATIO
N

S

IN
TERN

ATIO
N

A
L PRESEN

CE

SU
STA

IN
A

B
LE G

R
O

W
TH

24/7 PO
W

ER O
N

 SUPPO
RT

30 YEA
R

S O
F P

R
O

D
U

C
T EXC

ELLEN
C

E

Since 1987 Pow
er Electronics Industrial division has 

been producing high pow
er variable speed drives and soft 

starters for low
 and m

edium
 voltage AC m

otor applications. 
This experience has allow

ed Pow
er Electronics to position 

itself as the leading m
anufacturer of utility scale solar 

inverters thanks to our unique product features, patented 
designs, fastest global delivery tim

es and unbeatable 24/7 
Pow

er on Support. Pow
er Electronics fully designs and 

m
anufactures its Freem

aq converters in Valencia, Spain 
and is proud to have som

e of the m
ost advanced R&D 

laboratories and factories in the industry.
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Energy projects
for this reason our clients also have our Engineering and 
Consulting departm

ent at their disposal, w
hich com

prise a 
w

ide num
ber of highly skilled and experienced engineers that 

are available to m
odify our standard product to suit custom

er 
dem

ands and ensure our clients get the product they need.

EN
G

IN
EER

IN
G

 &
 C

O
N

SU
LT

IN
G

C
U

STO
M

IZED
 SO

LU
TIO

N
S

PRO
JECT M

AN
AG

EM
EN

T

EN
G

IN
EERIN

G

CO
M

M
ISSIO

N
IN

G
24/7 SERVICE

TECH
N

ICAL ADVICE

H
O

W
 W

E W
O

RK

Flexibility and specialization play a key role in the m
anufactu-

re of standard products, but even m
ore so in personalized pro-

ducts. W
e design and m

anufacture integrally the m
echanics 

adapt to custom
er requirem

ents and still provide very short 
delivery tim

es.

V
ERT

IC
A

L IN
T

EG
R

AT
IO

N

IM
M

EDIATE DELIVERY
VALUE CH

AIN
 SUPERVISIO

N
FACTO

RY TESTED
RELIABLE EN

G
IN

EERIN
G

H
IG

H
 Q

UALITY CO
M

PO
N

EN
TS

IN
N

O
VATIO

N
 & DESIG

N
 FLEXIBILITY

‘‘W
e design, m

anufacture and test 
the electronic boards of all our products’’
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Pow
er on Support is the concept of a custom

er oriented 
strategy im

plem
ented by Pow

er Electronics since its origins 
m

ore than 30 years ago w
ith 24/7 after sales service availa-

ble for all our custom
ers and end users w

ithout the need of 
signing an O

&M
 contract.

CUSTO
M

ER SUPPO
RT

SPA
RE PA

RTS W
A

RRA
N

TY

TRA
IN

IN
G

 SEM
IN

A
RS

O
N

SITE A
SSISTA

N
CE

W
A

RRA
N

TY

CO
M

M
ISSIO

N
IN

G

AVA
ILA

BILITY

Custom
er O

riented Strategy.

PO
W

ER O
N

 SUPPO
RT

P
O

W
ER

 O
N

 SU
P

P
O

RT



9
PO

W
ER ELECTRO

N
ICS 

W
O

R
LD

W
ID

E P
R

ESEN
C

E

AN
N

UAL CAPACITY PRO
DUCTIO

N

IN
VERTERS IN

STALLED

H
EA

DQ
UA

RTERS

+12G
W

+12G
W

SALES CO
UN

TRIES

DELEG
ATIO

N
S

+100

+20

W
O

RLDW
IDE

UNITED 
STATES

M
EXICO

PANAM
ACOLOM

BIA

PERU

CHILE

SPAIN

FRANCE

UNITED
KINGDOM

PORTUGAL

ITALY
TURKEY

GERM
ANY

POLAND

M
OROCCO

SOUTH AFRICA

BRAZIL

DUBAI

AUSTRALIA

SINGAPORE

CHINA
S. KOREA

JAPAN

INDIA

NEW
ZEALAND

From
 the beginning, custom

er service and internationalization 
have been key elem

ents for the developm
ent of the com

pany.

have presence and provide technical service throughout the w
orld.
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R
O

B
U

ST D
ESIG

N

Freem
aq series has been designed to last for m

ore than 
30 years of operation in harsh environm

ents and extrem
e 

w
eather conditions. Freem

aq units are tested and ready to 
w

ithstand conditions from
 the frozen siberian tundra to the 

californian Death Valley, featuring:

Polym
eric Painting

G
alvanized Steel | Stainless Steel (O

ptional)

Closed-Cell Insulation

PRO
DUCT DESIG

N

Totally sealed electronics cabinet protects electronics 
against dust and m

oisture.

Conform
al coating on electronic boards shields PCBs 

from
 harsh atm

ospheres.

Tem
perature and hum

idity controlled active heating 
prevents internal w

ater condensation.

G
alvanized Steel construction w

ith 2m
m

 thickness for 
m

axim
um

 enclosure longevity. (Stainless Steel O
ptional)

Closed-Cell insulation panel isolates the cabinet from
 solar 

heat gains.

Roof cover designed to dissipate solar radiation, reduce 
heat build-up and avoid w

ater leakages. The solid structure 
avoids the need of additional external structures.

Random
 units selected to pass a Factory W

ater Tightness 
Test ensuring product quality.

C4 degree of protection according to ISO
 12944. 

Up to C5-M
 optional.
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P
R

O
D

U
C

T R
A

N
G

E

EN
ERG

Y STO
RAG

E

PO
W

ER Q
UA

LITY

PRO
DUCT RAN

G
E

FREEM
AQ

 STATCO
M

 
Static Com

pensator
2300 VAr - 3800 VAr
P. 67

FREEM
AQ

 PCSK
1600 kW

 - 3800 kW
480 Vac - 690 Vac
P. 21

FREEM
AQ

 PCS
1850 kW

 - 3800 kW
370 Vac - 690 Vac
P. 41

FREEM
AQ

 M
ULTI PCS

1600 kW
 - 3800 kW

480 Vac - 690 Vac
P. 55

FREEM
AQ

 DC/DC 
500 kW

 - 3000 kW
P. 15

ACCESSO
RIES

PO
W

ER PLAN
T CO

N
TRO

LLER 
P. 73
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ISTIN
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W
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N
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FR
EEM

A
Q

 D
C

/D
C

THE M
OST COST 

COM
PETITIVE SOLUTION 

FOR SOLAR + STORAGE 
INSTALLATIONS

BI-DIRECTIO
N

AL DC/DC CO
N

VERTER

The new
 Pow

er Electronics Freem
aq DC/DC is a bi-direc-

large-scale solar plants w
ith a solar-plus-storage approach, 

offering a cuttingedge technology product that is able to 
reduce the CAPEX of PV installations coupled w

ith energy 
storage system

s, avoiding the installation of an additional 
station w

ith a dedicated M
V transform

er.
Follow

ing the Pow
er Electronics philosophy, the Freem

aq 
DC/DC is a m

odular outdoor solution available from
 500kW

 to 
3000kW

, fully com
patible w

ith different battery technologies 
and m

anufacturers, w
ith a voltage range up to 1500Vdc and 

designed to be easily integrated w
ith a Freesun inverter in 

new
 or already installed PV pow

er plants, being the m
ost 

cost-com
petitive solution for battery storage system

s paired 
w

ith PV installations. 
By coupling the Pow

er Electronics Freem
aq DC/DC conver-

ter w
ith a Freesun solar inverter, it is possible to perform

 
functions such as: energy shifting, ram

p control rate, frequen-
cy response, and m

ost im
portantly, clipping energy recovery, 

that w
ill boost custom

er revenues.
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T
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T
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C
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C
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T
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E
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P
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 p
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Inverter p
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4
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T
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E
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D
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M
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 p
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 b
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the custo
m

er

PO
W

ER ELECTRO
N

ICS 

EN
ER

G
Y STO

R
A

G
E A

P
P

LIC
AT

IO
N

S

LO
A

D LEVELIN
G

REN
EW

A
BLE IN

TEG
RATIO

N

U
TILITY CU

RTA
ILM

EN
T RECO

VERY

Freem
aq DC/DC series are able to store energy during 

periods of low
 dem

and from
 the grid, in order to later supply 

this energy w
hen there is a higher dem

and. This has the bene-

periods. It also allow
s grid operators to supply electricity w

ith 
a higher renew

able origin. Since PV generation m
ay not be at 

and integration of renew
able generation into the grid.

The Freem
aq DC/DC series attenuates the interm

ittent 
nature of renew

able energy sources, to provide a sm
oother 

pow
er output. The Freem

aq DC/DC controls the ram
p rate 

at w
hich pow

er is injected into the grid, and thus reduces 

transient conditions experienced by the PV array. The system
 

m
onitors the PV inverter output to inject or consum

e pow
er 

accordingly to ensure the output rem
ains w

ithin the ram
p 

requirem
ents.

Utility scale inverter production can be curtailed by the 
grid operator, due to the high energy sources penetration in 
the grid during certain periods. W

ith this AC-coupled energy 

stored in the Battery Energy Storage System
 (BESS) and then 

delivered w
hen needed.

17

CLIPPIN
G

 RECO
VERY

FREQ
U

EN
CY REG

U
LATIO

N
 SYSTEM

PEA
K PO

W
ER SH

AVIN
G

The Pow
er Electronics Freem

aq DC/DC gets the m
axim

um
 

revenues from
 the PV generator, by charging the battery 

storage system
 w

hen the PV inverter is clipping the output 
pow

er, due to the high DC/AC pow
er ratios. This stored 

energy can be exported to the utility grid w
hen the price per 

KW
h is high.

Freem
aq DC/DC provides ability to regulate grid frequency 

in both directions. W
hen there is a grid overfrequency 

(generation>dem
and) inverter pow

er output is curtailed and 
this energy is stored. W

hen there is a grid under-frequency 
(generation<dem

and) inverter pow
er output is increased by 

discharging the batteries and injecting m
ore pow

er to the 
grid.

By delivering stored energy to the grid during periods of high 
dem

and, it reduces the burden on the distribution netw
ork 

Energy is stored during periods of low
 dem

and increasing 
the load on the grid. During peak periods this stored energy is 
then injected into the grid reducing the dem

and at this tim
e. 

the grid can avoid sw
itching on m

ore expensive and polluting 
generators.

FREEM
AQ

 DC/DC
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C
O

N
FIG

U
R

AT
IO

N

M
O

D
U

LA
R

 D
ESIG

N

design your project, choosing the am
ount of storage pow

er 
From

 500 kW
 to 3M

W
.

Pow
er connections

Plant com
m

unications

G
rid controller com

m
unication

T
EC

H
N

IC
A

L C
H

A
R

A
C

T
ER

IST
IC

S

REFEREN
CE

FD0500
DC IN

PUT & O
UTPUT

DC Rated Pow
er (kW

) @
50ºC

500
DC PV Voltage Range (Vdc)

800 to 1310
DC ESS Voltage Range (Vdc)

700 to 1310
M

axim
un DC PV Input Voltage (Vdc)

1500
DC Voltage Ripple

<3%
Battery Technology

Com
patible w

ith all battery technologies
EFFICIEN

CY
98.5%

 (target)
M

ax. Standby Consum
ption

< approx. 50W
CA

BIN
ET

Dim
ensions(m

m
)

1000x1200x1800
Cooling

Forced air
Enclosure Rating

N
EM

A 3R / IP54
CO

N
N

ECTIO
N

S
N

um
ber of connections

3 positive / 3 negative
Term

inals
Lugs Rated 90ºC

M
ax. positive and negative input w

ire size
750 kcm

il / 380m
m

2

EN
VIRO

N
M

EN
T

O
perating Tem

perature range
-35ºC to 50ºC

Relative H
um

idity
4%

 to 95%
 non condensing

M
ax. Altitude

4000m
; >2000m

 pow
er derating

Audible N
oise level

<79 dBA
CO

N
TRO

L 
IN

TERFACE
Interfaces

G
raphic display (Freesun cabinet)

Em
ergency pushbutton and indicator lights

USB, RJ45 and RS 485
Freesun App

Com
m

unications Protocol
M

odbus TCP, M
odbus RTU

PROTECTIO
N

S
G

round Fault Detection
Insulation m

onitoring device
DC disconnection & protection (PV)

Built-in
DC disconnection

O
ptional

Battery overvoltage protection
O

ptional
CERTIFICATIO

N
S

UL-1741 (pending)

[1] For other range consult Pow
er Electronics.

[2] H
eating resistors kit option below

 -20ºC.

19
FREEM

AQ
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FR
EEM

A
Q

 P
C

SK

PROVEN HARDW
ARE AND 

ROBUST OUTDOOR DESIGN 
FEATURED W

ITH THE 
LATEST CONTROL

UTILITY SCALE BATTERY IN
VERTER

The Freem
aq PCSK is a m

odular solution from
 1600kW

 

com
patible w

ith all battery technology and m
anufacturers. 

Pow
er Electronics is a proven partner in the solar and energy 

storage m
arket. The Pow

er Electronics Freem
aq PCSK offers 

proven hardw
are to m

eet storage and grid support challen-
ges.The energy production industry is em

bracing renew
able 

energy sources. H
ow

ever, high penetration creates pow
er 

transm
ission instability challenges, thus G

rid O
perators requi-

re stringent dynam
ic and static grid support features for solar 

inverters and Pow
er Conversion System

s (PCS). 
The Freem

aq PCSK can perform
 grid support functions 

such as: Peak Shaving, Ram
p Rate Control, Frequency 

Regulation, Load Leveling and Voltage Regulation, controlled 
by a Pow

er Plant Controller or SCADA. The Freem
aq PCSK 

stations are turn-key solutions ready for connection to the 
battery container and M

V pow
er distribution w

iring. Units are 
designed for concrete pads or piers, open skids or integrated 
into full container solutions.

PO
W

ER CO
N

VERSIO
N

 SYSTEM

ICO
O

L 3

4 Q
UA

DRA
N

T

IP65 AVA
ILA

BLE

3 LEVEL TO
PO

LO
G

Y

FIELD REPLACEA
BLE UN

ITS
FRU 

M
O

DULA
R DESIG

N
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FREEM
AQ

 PCSK

A
U

X
ILIA

RY
PA

N
EL

STR
IN

G
 IN

V
ERTER

S
C

A
B

IN
ET

D
C

R
EC

O
M

B
IN

ER

C
O

M
PA

C
T D

ESIG
N

 - EA
SY TO

 SER
V

IC
E

By providing full front access the Freem
aq PCSK series 

achieving a low
er O

PEX). The total access allow
s a fast sw

ap 

W
ith the Freem

aq PCSK, Pow
er Electronics offers its m

ost 
com

pact solution, achieving 3.8M
W

 in just 12ft long, reducing 
installation costs and labor tim

e.

ST
R

IN
G

 C
O

N
C

EP
T P

O
W

ER
 STA

G
ES

The Freem
aq PCSK com

bines the advantages of a central 
inverter w

ith the m
odularity of the string inverters. Its pow

er 

w
ithout the need of advanced technical service personnel, 

providing a safe, reliable and fast Plug&Play assem
bly 

system
. Follow

ing the m
odular philosophy of the Freem

aq 

units), being able to w
ork w

ith up to 6 independent DC inputs.

IN
N

O
VAT

IV
E C

O
O

LIN
G

 SYST
EM

Based on m
ore than 3 years of experience w

ith our M
V 

system
 allow

ing IP65 degree of protection in an outdoor 
converter. iCO

O
L3 delivers a constant stream

 of clean air to 
the FRUs, being the m

ost effective w
ay of reaching up to IP65 

degree of protection, w
ithout having to m

aintain cum
ber-

avoiding the com
m

only know
n inconveniences of it (com

plex 
m

aintenance, risk of leaks, higher num
ber of com

ponents…), 
therefore resulting in an O

PEX cost reduction.

A
C

T
IV

E H
EAT

IN
G

W
hen the unit is not actively exporting pow

er, the inverter 
can im

port a sm
all am

ount of pow
er to keep the inverter 

internal am
bient tem

perature above -20°C, w
ithout using 

external resistors. 

hom
ogeneous w

ay to prevent condensation, increasing the 
inverters availability and reducing the m

aintenance. PATEN
TED
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EA
SY TO

 M
O

N
ITO

R

The Freesun app is the easiest w
ay to m

onitor the status of 

rem
ote connectivity to any sm

art device for detailed updates 
and inform

ation w
ithout the need to open cabinet doors. 

The app user friendly interface allow
s quick and easy access 

to critical inform
ation (energy registers, production and events).

AVA
ILA

BLE IN
FO

RM
ATIO

N
Inverter and Pow

er m
odule data (Vol-

tages, currents, pow
er, tem

peratures, 
I/O

 status...).
W

eather conditions.
Alarm

s and w
arnings events.

Energy registers.
O

thers.
FEATURES

Easy W
ireless connection.

Com
prehensive interface.

Real tim
e data.

Save and copy settings.
LA

N
G

UAG
E

English, Spanish.

SYSTEM
 REQ

UIREM
EN

TS
iO

S or Android devices.

SETTIN
G

S CO
N

TRO
L

Yes

to m
anage high DC link voltages and m

akes the difference 
in the 1,500 Vdc design. Pow

er Electronics has m
any years 

of pow
er design in both inverters and M

V drives and the 

M
U

LT
ILEV

EL TO
P

O
LO

G
Y

Freem
aq PCSK design is the result of our experience w

ith 
3 level topologies. The 3 level IG

BT topology reduces stage 

harm
onic distortion.

TW
O

-LEVEL IN
VERTER

TIM
E (s)

VOLTAGE (V)

TIM
E (s)

VOLTAGE (V)

TH
REE-LEVEL IN

VERTER

OTH
ER IN

VERTER
PO

W
ER ELECTRO

N
ICS SO

LUTIO
N

1.2

1.41

0
.8

0
.6

0
.4

0
.20

-1
0

1
2

3
4

B
D

E
W

P
O

12.3
C

E
I-0
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P

R
E

P
A

H
E

C
O

  

F
U

LL V
O

LTA
G

E
 R

ID
E

 T
H

R
O

U
G

H
 C

O
M

PA
T

IB
ILIT

Y

T
IM

E
 (s)

p.u. VOLTAGE

DYN
A

M
IC

 G
R

ID SU
P

P
O

RT

-

LVRT or ZVRT (Low
 Voltage Ride Through)

the local utility. The inverter can im
m

ediately feed the fault 
w

ith full reactive pow
er, as long as the protection lim

its are 
not exceeded.
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B
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E
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K
E
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Anti-islanding
This protection com

bines passive and active m
ethods that 

elim
inates nuisance tripping and reduces grid distortion 

according to IEC 62116 and IEEE1547.
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B
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T
ER

Y EN
ER

G
Y STO

R
A

G
E SYST

EM

A BESS com
prises a battery container connected to a Freem

aq PCSK (Pow
er Conversion System

) that follow
s the instruction 

of the m
ain governor of the plant, the PPC (Pow

er Plant Controller) or SCADA.
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EXA
M

PLE 2

Pow
er connections

Pow
er connections

Plant com
m

unications
Plant com

m
unications

G
rid controller com

m
unication

G
rid controller com

m
unication
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M
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 b
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the custo
m

er

EN
ER

G
Y STO

R
A

G
E A

P
P

LIC
AT

IO
N

S

Freem
aq PCSK series are able to store energy during periods 

of low
 dem

and from
 the grid, in order to later supply this 

of selling the energy at a higher m
arket price during peak 

periods. It also allow
s grid operators to supply electricity w

ith 
a higher renew

able origin. Since PV generation m
ay not be at 

and integration of renew
able generation into the grid.

The Freem
aq PCSK series attenuates the interm

ittent nature 
of renew

able energy sources, to provide a sm
oother pow

er 
output. The Freem

aq PCSK controls the ram
p rate at w

hich 
pow

er is injected into the grid, and thus reduces the im
pact of 

experienced by the PV array. The system
 m

onitors the PV 
inverter output to inject or consum

e pow
er accordingly to 

ensure the output rem
ains w

ithin the ram
p requirem

ents.

LO
A

D LEVELIN
G

REN
EW

A
BLE IN

TEG
RATIO

N

PEA
K PO

W
ER SH

AVIN
G

By delivering stored energy to the grid during periods of high 
dem

and, it reduces the burden on the distribution netw
ork and 

injected into the grid during periods of low
 dem

and, w
hich as 

a result increases the load on the grid. H
ow

ever, during peak 
periods this stored energy is then injected into the grid, w

hich 

dem
and curve w

hich m
eans the grid can avoid sw

itching on 
m

ore expensive and polluting generators.
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Freem
aq PCSK series helps the integration of renew

able 
sources, by helping to m

aintain grid stability and pow
er quality. 

It can help support the grid voltage by generating capacitive 
or inductive current.O

ther features include Voltage Control, 
Reactive Pow

er Control and Fault Ride Through Support.

G
RID SU

PPO
RT

FREQ
U

EN
CY REG

U
LATIO

N
 SYSTEM

Freem
aq PCSK provides ability to regulate grid frequency 

in both directions. W
hen there is a grid overfrequency 

(generation>dem
and) inverter pow

er output is curtailed and 
this energy is stored. W

hen there is a grid under-frequency 
(generation<dem

and) inverter pow
er output is increased by 

discharging the batteries and injecting m
ore pow

er to the grid.
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PO

W
ER ELECTRO

N
ICS 

FRA
M

E 1
FRA

M
E 2

N
UM

BER O
F M

O
DULES

4
6

REFEREN
CES

FP2300K
FP3450K

AC
AC O

utput Pow
er (kVA/kW

) @
50°C

[1]
2300

3450
AC O

utput Pow
er (kVA/kW

) @
25°C

[1]
2530

3800
M

ax. AC O
utput Current (A) @

50°C
1925

2887
M

ax. AC O
utput Current (A) @

25°C
2117

3175
O

verload capacity [2]
110%

 (depending on preload conditions)
O

perating G
rid Voltage (VAC) 

690V ±10%
 [3]

O
perating G

rid Frequency (H
z) 

50/60 H
z

Current H
arm

onic Distortion (TH
Di)

 < 3%
 per IEEE519

Pow
er Factor (cosine phi) [2]

0.5 leading…0.5 lagging
Reactive pow

er com
pensation

Four quadrant operation
DC

DC Voltage Range (full pow
er)

976V-1310V
M

axim
um

 DC voltage
1500V

DC Voltage Ripple
< 3%

M
ax. DC continuous current (A)

2646
3969

Battery Technology
All type of batteries (BM

S required)
Battery Connections

Up to 18 positive and 18 negative connections
EFFICIEN

CY & AUX. SUPPLY
98.8%

M
ax. Standby Consum

ption
 < approx. 50W

/per m
odule

CA
BIN

ET
Dim

ensions [W
xDxH

] (ft)
9 x 7 x 7

12 x 7 x 7
Dim

ensions [W
xDxH

] (m
)

 2.7 x 2.2 x 2.2
3.7 x 2.2 x 2.2

W
eight (lbs)

10802,65
15432,36

W
eight (kg)

4900
7000

Type of ventilation 
Forced air cooling

EN
VIRO

M
EN

T
Degree of protection

N
EM

A 3R / IP54 / (IP65 O
ptional)

Perm
issible Am

bient Tem
perature

-35°C
[4] to +60°C, >50°C / Active Pow

er derating (>50°C)
Relative H

um
idity 

4%
 to 100%

 Condensing
M

ax. Altitude (above sea level)
 2000m

 / >2000m
 pow

er derating (M
ax. 4000m

)
N

oise level  [5] 
< 79 dBA

CO
N

TRO
L IN

TERFACE
Interface

G
raphic Display (inside cabinet) / O

ptional Freesun App display
Com

m
unication protocol

M
odbus TCP

Pow
er Plant Controller

 O
ptional. Third party SCADA system

s supported
Keyed O

N
/O

FF sw
itch 

Standard
Digital I/O

O
ptional [3]

Analog I/O
 

O
ptional [3]

PROTECTIO
N

S
G

round Fault Protection
Insulation m

onitoring device
H

um
idity control 

Active H
eating

G
eneral AC Protection & Disconn.

 Circuit Breaker
G

eneral DC Protection & Disconn. 
Fuses +  Contactors

O
vervoltage Protection

AC and DC protection (type 2)
CERTIFICATIO

N
S

Safety
UL1741, CSA 22.2 N

o.107.1-01, UL62109-1, IEC62109-1, IEC62109-2
Utility interconnect 

UL1741SA / IEEE1547.1

Consult Pow
er Electronics for derating curves.

2-P(kW
) 2).

[4] H
eating resistors kit option below

 -20°C.
[5] Readings taken 1 m

eter from
 the back of the unit.

FRA
M

E 1
FRA

M
E 2

N
UM

BER O
F M

O
DULES

4
6

REFEREN
CES

FP2200K
FP3300K

AC
AC O

utput Pow
er (kVA/kW

) @
50°C

[1]
2200

3300
AC O

utput Pow
er (kVA/kW

) @
25°C

[1]
2420

3630
M

ax. AC O
utput Current (A) @

50°C
1925

2887
M

ax. AC O
utput Current (A) @

25°C
2117

3175
O

verload capacity [2]
110%

 (depending on preload conditions)
O

perating G
rid Voltage (VAC) 

660V ±10%
 [3]

O
perating G

rid Frequency (H
z) 

50/60 H
z

Current H
arm

onic Distortion (TH
Di)

 < 3%
 per IEEE519

Pow
er Factor (cosine phi) [2]

0.5 leading…0.5 lagging
Reactive pow

er com
pensation

Four quadrant operation
DC

DC Voltage Range (full pow
er)

934V-1310V
M

axim
um

 DC voltage
1500V

DC Voltage Ripple
< 3%

M
ax. DC continuous current (A)

2646
3969

Battery Technology
All type of batteries (BM

S required)
Battery Connections

Up to 18 positive and 18 negative connections
EFFICIEN

CY & A
UX. SUPPLY

98.8%
M

ax. Standby Consum
ption

 < approx. 50W
/per m

odule
CA

BIN
ET

Dim
ensions [W

xDxH
] (ft)

9 x 7 x 7
12 x 7 x 7

Dim
ensions [W

xDxH
] (m

)
 2.7 x 2.2 x 2.2

3.7 x 2.2 x 2.2
W

eight (lbs)
10802,65

15432,36
W

eight (kg)
4900

7000
Type of ventilation 

Forced air cooling
EN

VIRO
M

EN
T

Degree of protection
N

EM
A 3R / IP54 / (IP65 O

ptional)
Perm

issible Am
bient Tem

perature
-35°C

[4] to +60°C, >50°C / Active Pow
er derating (>50°C)

Relative H
um

idity 
4%

 to 100%
 Condensing

M
ax. Altitude (above sea level)

 2000m
 / >2000m

 pow
er derating (M

ax. 4000m
)

N
oise level  [5] 

< 79 dBA
CO

N
TRO

L IN
TERFACE

Interface
G

raphic Display (inside cabinet) / O
ptional Freesun App display

Com
m

unication protocol
M

odbus TCP
Pow

er Plant Controller
 O

ptional. Third party SCADA system
s supported

Keyed O
N

/O
FF sw

itch 
Standard

Digital I/O
O

ptional [3]

Analog I/O
 

O
ptional [3]

PROTECTIO
N

S
G

round Fault Protection
Insulation m

onitoring device
H

um
idity control 

Active H
eating

G
eneral AC Protection & Disconn.

 Circuit Breaker
G

eneral DC Protection & Disconn. 
Fuses +  Contactors

O
vervoltage Protection

AC and DC protection (type 2)
CERTIFICATIO

N
S

Safety
UL1741, CSA 22.2 N

o.107.1-01, UL62109-1, IEC62109-1, IEC62109-2
Utility interconnect 

UL1741SA / IEEE1547.1

Consult Pow
er Electronics for derating curves.

2-P(kW
) 2).

[4] H
eating resistors kit option below

 -20°C.
[5] Readings taken 1 m

eter from
 the back of the unit.
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Consult Pow
er Electronics for derating curves.

2-P(kW
) 2).

[4] H
eating resistors kit option below

 -20°C.
[5] Readings taken 1 m

eter from
 the back of the unit.

FRA
M

E 1
FRA

M
E 2

N
UM

BER O
F M

O
DULES

4
6

REFEREN
CES

FP2150K
FP3225K

AC
AC O

utput Pow
er (kVA/kW

) @
50°C

[1]
2150

3225
AC O

utput Pow
er (kVA/kW

) @
25°C

[1]
2365

3550
M

ax. AC O
utput Current (A) @

50°C
1925

2887
M

ax. AC O
utput Current (A) @

25°C
2117

3175
O

verload capacity [2]
110%

 (depending on preload conditions)
O

perating G
rid Voltage (VAC) 

645V ±10%
 [3]

O
perating G

rid Frequency (H
z) 

50/60 H
z

Current H
arm

onic Distortion (TH
Di)

 < 3%
 per IEEE519

Pow
er Factor (cosine phi) [2]

0.5 leading…0.5 lagging
Reactive pow

er com
pensation

Four quadrant operation
DC

DC Voltage Range (full pow
er)

913V-1310V
M

axim
um

 DC voltage
1500V

DC Voltage Ripple
< 3%

M
ax. DC continuous current (A)

2646
3969

Battery Technology
All type of batteries (BM

S required)
Battery Connections

Up to 18 positive and 18 negative connections
EFFICIEN

CY & AUX. SUPPLY
98.8%

M
ax. Standby Consum

ption
 < approx. 50W

/per m
odule

CA
BIN

ET
Dim

ensions [W
xDxH

] (ft)
9 x 7 x 7

12 x 7 x 7
Dim

ensions [W
xDxH

] (m
)

 2.7 x 2.2 x 2.2
3.7 x 2.2 x 2.2

W
eight (lbs)

10802,65
15432,36

W
eight (kg)

4900
7000

Type of ventilation 
Forced air cooling

EN
VIRO

M
EN

T
Degree of protection

N
EM

A 3R / IP54 / (IP65 O
ptional)

Perm
issible Am

bient Tem
perature

-35°C
[4] to +60°C, >50°C / Active Pow

er derating (>50°C)
Relative H

um
idity 

4%
 to 100%

 Condensing
M

ax. Altitude (above sea level)
 2000m

 / >2000m
 pow

er derating (M
ax. 4000m

)
N

oise level  [5] 
 < 79 dBA

CO
N

TRO
L IN

TERFACE
Interface

G
raphic Display (inside cabinet) / O

ptional Freesun App display
Com

m
unication protocol

M
odbus TCP

Pow
er Plant Controller

 O
ptional. Third party SCADA system

s supported
Keyed O

N
/O

FF sw
itch 

Standard
Digital I/O

O
ptional [3]

Analog I/O
 

O
ptional [3]

PROTECTIO
N

S
G

round Fault Protection
Insulation m

onitoring device
H

um
idity control 

Active H
eating

G
eneral AC Protection & Disconn.

 Circuit Breaker
G

eneral DC Protection & Disconn. 
Fuses +  Contactors

O
vervoltage Protection

AC and DC protection (type 2)
CERTIFICATIO

N
S

Safety
UL1741, CSA 22.2 N

o.107.1-01, UL62109-1, IEC62109-1, IEC62109-2
Utility interconnect 

UL1741SA / IEEE1547.1

FRA
M

E 1
FRA

M
E 2

N
UM

BER O
F M

O
DULES

4
6

REFEREN
CES

FP2100K
FP3150K

AC
AC O

utput Pow
er (kVA/kW

) @
50°C

[1]
2100

3150
AC O

utput Pow
er (kVA/kW

) @
25°C

[1]
2310

3465
M

ax. AC O
utput Current (A) @

50°C
1925

2887
M

ax. AC O
utput Current (A) @

25°C
2117

3175
O

verload capacity [2]
11 0%

 (depending on preload conditions)
O

perating G
rid Voltage (VAC) 

630V ±10%
 [3]

O
perating G

rid Frequency (H
z) 

50/60 H
z

Current H
arm

onic Distortion (TH
Di)

 < 3%
 per IEEE519

Pow
er Factor (cosine phi) [2]

0.5 leading…0.5 lagging
Reactive pow

er com
pensation

Four quadrant operation
DC

DC Voltage Range (full pow
er)

891V-1310V
M

axim
um

 DC voltage
1500V

DC Voltage Ripple
< 3%

M
ax. DC continuous current (A)

2646
3969

Battery Technology
All type of batteries (BM

S required)
Battery Connections

Up to 18 positive and 18 negative connections
EFFICIEN

CY & A
UX. SUPPLY

98.8%
M

ax. Standby Consum
ption

 < approx. 50W
/per m

odule
CA

BIN
ET

Dim
ensions [W

xDxH
] (ft)

9 x 7 x 7
12 x 7 x 7

Dim
ensions [W

xDxH
] (m

)
 2.7 x 2.2 x 2.2

3.7 x 2.2 x 2.2
W

eight (lbs)
10802,65

15432,36
W

eight (kg)
4900

7000
Type of ventilation 

Forced air cooling
EN

VIRO
M

EN
T

Degree of protection
N

EM
A 3R / IP54 / (IP65 O

ptional)
Perm

issible Am
bient Tem

perature
-35°C

[4] to +60°C, >50°C / Active Pow
er derating (>50°C)

Relative H
um

idity 
4%

 to 100%
 Condensing

M
ax. Altitude (above sea level)

 2000m
 / >2000m

 pow
er derating (M

ax. 4000m
)

N
oise level  [5] 

< 79 dBA
CO

N
TRO

L IN
TERFACE

Interface
G

raphic Display (inside cabinet) / O
ptional Freesun App display

Com
m

unication protocol
M

odbus TCP
Pow

er Plant Controller
 O

ptional. Third party SCADA system
s supported

Keyed O
N

/O
FF sw

itch 
Standard

Digital I/O
O

ptional [3]

Analog I/O
 

O
ptional [3]

PROTECTIO
N

S
G

round Fault Protection
Insulation m

onitoring device
H

um
idity control 

Active H
eating

G
eneral AC Protection & Disconn.

 Circuit Breaker
G

eneral DC Protection & Disconn. 
Fuses +  Contactors

O
vervoltage Protection

AC and DC protection (type 2)
CERTIFICATIO

N
S

Safety
UL1741, CSA 22.2 N

o.107.1-01, UL62109-1, IEC62109-1, IEC62109-2
Utility interconnect 

UL1741SA / IEEE1547.1

Consult Pow
er Electronics for derating curves.

2-P(kW
) 2).

[4] H
eating resistors kit option below

 -20°C.
[5] Readings taken 1 m

eter from
 the back of the unit.

T
EC

H
N
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A

L C
H

A
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A
C

T
ER

IST
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S 
FR

EEM
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 P

C
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H
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FRA
M

E 1
FRA

M
E 2

N
UM

BER O
F M

O
DULES

4
6

REFEREN
CES

FP2050K
FP3075K

AC
AC O

utput Pow
er (kVA/kW

) @
50°C

[1]
2050

3075
AC O

utput Pow
er (kVA/kW

) @
25°C

[1]
2255

3380
M

ax. AC O
utput Current (A) @

50°C
1925

2887
M

ax. AC O
utput Current (A) @

25°C
2117

3175
O

verload capacity [2]
110%

 (depending on preload conditions)
O

perating G
rid Voltage (VAC) 

615V ±10%
 [3]

O
perating G

rid Frequency (H
z) 

50/60 H
z

Current H
arm

onic Distortion (TH
Di)

 < 3%
 per IEEE519

Pow
er Factor (cosine phi) [2]

 0.5 leading…0.5 lagging
Reactive pow

er com
pensation

Four quadrant operation
DC

DC Voltage Range (full pow
er)

870V-1310V
M

axim
um

 DC voltage
1500V

DC Voltage Ripple
< 3%

M
ax. DC continuous current (A)

2646
3969

Battery Technology
All type of batteries (BM

S required)
Battery Connections

Up to 18 positive and 18 negative connections
EFFICIEN

CY & AUX. SUPPLY
98.8%

M
ax. Standby Consum

ption
 < approx. 50W

/per m
odule

CA
BIN

ET
Dim

ensions [W
xDxH

] (ft)
9 x 7 x 7

12 x 7 x 7
Dim

ensions [W
xDxH

] (m
)

 2.7 x 2.2 x 2.2
3.7 x 2.2 x 2.2

W
eight (lbs)

10802,65
15432,36

W
eight (kg)

4900
7000

Type of ventilation 
Forced air cooling

EN
VIRO

M
EN

T
Degree of protection

N
EM

A 3R / IP54 / (IP65 O
ptional)

Perm
issible Am

bient Tem
perature

-35°C
[4] to +60°C, >50°C / Active Pow

er derating (>50°C)
Relative H

um
idity 

4%
 to 100%

 Condensing
M

ax. Altitude (above sea level)
 2000m

 / >2000m
 pow

er derating (M
ax. 4000m

)
N

oise level  [5] 
< 79 dBA

CO
N

TRO
L IN

TERFACE
Interface

G
raphic Display (inside cabinet) / O

ptional Freesun App display
Com

m
unication protocol

M
odbus TCP

Pow
er Plant Controller

 O
ptional. Third party SCADA system

s supported
Keyed O

N
/O

FF sw
itch 

Standard
Digital I/O

O
ptional [3]

Analog I/O
 

O
ptional [3]

PROTECTIO
N

S
G

round Fault Protection
Insulation m

onitoring device
H

um
idity control 

Active H
eating

G
eneral AC Protection & Disconn.

 Circuit Breaker
G

eneral DC Protection & Disconn. 
Fuses +  Contactors

O
vervoltage Protection

AC and DC protection (type 2)
CERTIFICATIO

N
S

Safety
UL1741, CSA 22.2 N

o.107.1-01, UL62109-1, IEC62109-1, IEC62109-2
Utility interconnect 

UL1741SA / IEEE1547.1

Consult Pow
er Electronics for derating curves.

2-P(kW
) 2).

[4] H
eating resistors kit option below

 -20°C.
[5] Readings taken 1 m

eter from
 the back of the unit.

FRA
M

E 1
FRA

M
E 2

N
UM

BER O
F M

O
DULES

4
6

REFEREN
CES

FP2000K
FP3000K

AC
AC O

utput Pow
er (kVA/kW

) @
50°C

[1]
2000

3000
AC O

utput Pow
er (kVA/kW

) @
25°C

[1]
2200

3300
M

ax. AC O
utput Current (A) @

50°C
1925

2887
M

ax. AC O
utput Current (A) @

25°C
2117

3175
O

verload capacity [2]
110%

 (depending on preload conditions)
O

perating G
rid Voltage (VAC) 

600V ±10%
 [3]

O
perating G

rid Frequency (H
z) 

50/60 H
z

Current H
arm

onic Distortion (TH
Di)

 < 3%
 per IEEE519

Pow
er Factor (cosine phi) [2]

 0.5 leading…0.5 lagging
Reactive pow

er com
pensation

Four quadrant operation
DC

DC Voltage Range (full pow
er)

849V-1310V
M

axim
um

 DC voltage
1500V

DC Voltage Ripple
< 3%

M
ax. DC continuous current (A)

2646
3969

Battery Technology
All type of batteries (BM

S required)
Battery Connections

Up to 18 positive and 18 negative connections
EFFICIEN

CY & A
UX. SUPPLY

98.8%
M

ax. Standby Consum
ption

 < approx. 50W
/per m

odule
CA

BIN
ET

Dim
ensions [W

xDxH
] (ft)

9 x 7 x 7
12 x 7 x 7

Dim
ensions [W

xDxH
] (m

)
 2.7 x 2.2 x 2.2

3.7 x 2.2 x 2.2
W

eight (lbs)
10802,65

15432,36
W

eight (kg)
4900

7000
Type of ventilation 

Forced air cooling
EN

VIRO
M

EN
T

Degree of protection
N

EM
A 3R / IP54 / (IP65 O

ptional)
Perm

issible Am
bient Tem

perature
-35°C

[4] to +60°C, >50°C / Active Pow
er derating (>50°C)

Relative H
um

idity 
4%

 to 100%
 Condensing

M
ax. Altitude (above sea level)

 2000m
 / >2000m

 pow
er derating (M

ax. 4000m
)

N
oise level  [5] 

< 79 dBA
CO

N
TRO

L IN
TERFACE

Interface
G

raphic Display (inside cabinet) / O
ptional Freesun App display

Com
m

unication protocol
M

odbus TCP
Pow

er Plant Controller
 O

ptional. Third party SCADA system
s supported

Keyed O
N

/O
FF sw

itch 
Standard

Digital I/O
O

ptional [3]

Analog I/O
 

O
ptional [3]

PROTECTIO
N

S
G

round Fault Protection
Insulation m

onitoring device
H

um
idity control 

Active H
eating

G
eneral AC Protection & Disconn.

 Circuit Breaker
G

eneral DC Protection & Disconn. 
Fuses +  Contactors

O
vervoltage Protection

AC and DC protection (type 2)
CERTIFICATIO

N
S

Safety
UL1741, CSA 22.2 N

o.107.1-01, UL62109-1, IEC62109-1, IEC62109-2
Utility interconnect 

UL1741SA / IEEE1547.1

Consult Pow
er Electronics for derating curves.

2-P(kW
) 2).

[4] H
eating resistors kit option below

 -20°C.
[5] Readings taken 1 m

eter from
 the back of the unit.

T
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H
N

IC
A
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H

A
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A
C

T
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C
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H
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H
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A
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C

SK 615V
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FRA
M

E 1
FRA

M
E 2

N
UM

BER O
F M

O
DULES

4
6

REFEREN
CES

FP1765K
FP2650K

AC
AC O

utput Pow
er (kVA/kW

) @
50°C

[1]
1765

2650
AC O

utput Pow
er (kVA/kW

) @
25°C

[1]
1940

2915
M

ax. AC O
utput Current (A) @

50°C
1925

2887
M

ax. AC O
utput Current (A) @

25°C
2117

3175
O

verload capacity [2]
110%

 (depending on preload conditions)
O

perating G
rid Voltage (VAC) 

530V ±10%
 [3]

O
perating G

rid Frequency (H
z) 

50/60 H
z

Current H
arm

onic Distortion (TH
Di)

 < 3%
 per IEEE519

Pow
er Factor (cosine phi) [2]

 0.5 leading…0.5 lagging
Reactive pow

er com
pensation

Four quadrant operation
DC

DC Voltage Range (full pow
er)

750V-1310V
M

axim
um

 DC voltage
1500V

DC Voltage Ripple
< 3%

M
ax. DC continuous current (A)

2646
3969

Battery Technology
All type of batteries (BM

S required)
Battery Connections

Up to 18 positive and 18 negative connections
EFFICIEN

CY & AUX. SUPPLY
98.8%

M
ax. Standby Consum

ption
 < approx. 50W

/per m
odule

CA
BIN

ET
Dim

ensions [W
xDxH

] (ft)
9 x 7 x 7

12 x 7 x 7
Dim

ensions [W
xDxH

] (m
)

 2.7 x 2.2 x 2.2
3.7 x 2.2 x 2.2

W
eight (lbs)

10802,65
15432,36

W
eight (kg)

4900
7000

Type of ventilation 
Forced air cooling

EN
VIRO

M
EN

T
Degree of protection

N
EM

A 3R / IP54 / (IP65 O
ptional)

Perm
issible Am

bient Tem
perature

-35°C
[4] to +60°C, >50°C / Active Pow

er derating (>50°C)
Relative H

um
idity 

4%
 to 100%

 Condensing
M

ax. Altitude (above sea level)
 2000m

 / >2000m
 pow

er derating (M
ax. 4000m

)
N

oise level  [5] 
< 79 dBA

CO
N

TRO
L IN

TERFACE
Interface

G
raphic Display (inside cabinet) / O

ptional Freesun App display
Com

m
unication protocol

M
odbus TCP

Pow
er Plant Controller

 O
ptional. Third party SCADA system

s supported
Keyed O

N
/O

FF sw
itch 

Standard
Digital I/O

O
ptional [3]

Analog I/O
 

O
ptional [3]

PROTECTIO
N

S
G

round Fault Protection
Insulation m

onitoring device
H

um
idity control 

Active H
eating

G
eneral AC Protection & Disconn.

 Circuit Breaker
G

eneral DC Protection & Disconn. 
Fuses +  Contactors

O
vervoltage Protection

AC and DC protection (type 2)
CERTIFICATIO

N
S

Safety
UL1741, CSA 22.2 N

o.107.1-01, UL62109-1, IEC62109-1, IEC62109-2
Utility interconnect 

UL1741SA / IEEE1547.1

Consult Pow
er Electronics for derating curves.

2-P(kW
) 2).

[4] H
eating resistors kit option below

 -20°C.
[5] Readings taken 1 m

eter from
 the back of the unit.

FRA
M

E 1
FRA

M
E 2

N
UM

BER O
F M

O
DULES

4
6

REFEREN
CES

FP1665K
FP2500K

AC
AC O

utput Pow
er (kVA/kW

) @
50°C

[1]
1665

2500
AC O

utput Pow
er (kVA/kW

) @
25°C

[1]
1830

2750
M

ax. AC O
utput Current (A) @

50°C
1925

2887
M

ax. AC O
utput Current (A) @

25°C
2117

3175
O

verload capacity [2]
110%

 (depending on preload conditions)
O

perating G
rid Voltage (VAC) 

500V ±10%
 [3]

O
perating G

rid Frequency (H
z) 

50/60 H
z

Current H
arm

onic Distortion (TH
Di)

 < 3%
 per IEEE519

Pow
er Factor (cosine phi) [2]

 0.5 leading…0.5 lagging
Reactive pow

er com
pensation

Four quadrant operation
DC

DC Voltage Range (full pow
er)

708V-1310V
M

axim
um

 DC voltage
1500V

DC Voltage Ripple
< 3%

M
ax. DC continuous current (A)

2646
3969

Battery Technology
All type of batteries (BM

S required)
Battery Connections

Up to 18 positive and 18 negative connections
EFFICIEN

CY & A
UX. SUPPLY

98.8%
M

ax. Standby Consum
ption

 < approx. 50W
/per m

odule
CA

BIN
ET

Dim
ensions [W

xDxH
] (ft)

9 x 7 x 7
12 x 7 x 7

Dim
ensions [W

xDxH
] (m

)
 2.7 x 2.2 x 2.2

3.7 x 2.2 x 2.2
W

eight (lbs)
10802,65

15432,36
W

eight (kg)
4900

7000
Type of ventilation 

Forced air cooling
EN

VIRO
M

EN
T

Degree of protection
N

EM
A 3R / IP54 / (IP65 O

ptional)
Perm

issible Am
bient Tem

perature
-35°C

[4] to +60°C, >50°C / Active Pow
er derating (>50°C)

Relative H
um

idity 
4%

 to 100%
 Condensing

M
ax. Altitude (above sea level)

 2000m
 / >2000m

 pow
er derating (M

ax. 4000m
)

N
oise level  [5] 

< 79 dBA
CO

N
TRO

L IN
TERFACE

Interface
G

raphic Display (inside cabinet) / O
ptional Freesun App display

Com
m

unication protocol
M

odbus TCP
Pow

er Plant Controller
 O

ptional. Third party SCADA system
s supported

Keyed O
N

/O
FF sw

itch 
Standard

Digital I/O
O

ptional [3]

Analog I/O
 

O
ptional [3]

PROTECTIO
N

S
G

round Fault Protection
Insulation m

onitoring device
H

um
idity control 

Active H
eating

G
eneral AC Protection & Disconn.

 Circuit Breaker
G

eneral DC Protection & Disconn. 
Fuses +  Contactors

O
vervoltage Protection

AC and DC protection (type 2)
CERTIFICATIO

N
S

Safety
UL1741, CSA 22.2 N

o.107.1-01, UL62109-1, IEC62109-1, IEC62109-2
Utility interconnect 

UL1741SA / IEEE1547.1

Consult Pow
er Electronics for derating curves.

2-P(kW
) 2).

[4] H
eating resistors kit option below

 -20°C.
[5] Readings taken 1 m

eter from
 the back of the unit.

T
EC

H
N

IC
A

L C
H

A
R

A
C

T
ER

IST
IC

S 
FR

EEM
A

Q
 P

C
SK 500V

 
T

EC
H

N
IC

A
L C

H
A

R
A

C
T
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IC
S 

FR
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A
Q

 P
C

SK 530V
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 PCSK
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FRA
M

E 1
FRA

M
E 2

N
UM

BER O
F M

O
DULES

4
6

REFEREN
CES

FP1600K
FP2400K

AC
AC O

utput Pow
er (kVA/kW

) @
50°C

[1]
1600

2400
AC O

utput Pow
er (kVA/kW

) @
25°C

[1]
1760

2640
M

ax. AC O
utput Current (A) @

50°C
1925

2887
M

ax. AC O
utput Current (A) @

25°C
2117

3175
O

verload capacity [2]
110%

 (depending on preload conditions)
O

perating G
rid Voltage (VAC) 

480V ±10%
 [3]

O
perating G

rid Frequency (H
z) 

50/60 H
z

Current H
arm

onic Distortion (TH
Di)

 < 3%
 per IEEE519

Pow
er Factor (cosine phi) [2]

 0.5 leading…0.5 lagging
Reactive pow

er com
pensation

Four quadrant operation
DC

DC Voltage Range (full pow
er)

679V-1310V
M

axim
um

 DC voltage
1500V

DC Voltage Ripple
< 3%

M
ax. DC continuous current (A)

2646
3969

Battery Technology
All type of batteries (BM

S required)
Battery Connections

Up to 18 positive and 18 negative connections
EFFICIEN

CY & AUX. SUPPLY
98.8%

M
ax. Standby Consum

ption
 < approx. 50W

/per m
odule

CA
BIN

ET
Dim

ensions [W
xDxH

] (ft)
9 x 7 x 7

12 x 7 x 7
Dim

ensions [W
xDxH

] (m
)

 2.7 x 2.2 x 2.2
3.7 x 2.2 x 2.2

W
eight (lbs)

10802,65
15432,36

W
eight (kg)

4900
7000

Type of ventilation 
Forced air cooling

EN
VIRO

M
EN

T
Degree of protection

N
EM

A 3R / IP54 / (IP65 O
ptional)

Perm
issible Am

bient Tem
perature

-35°C
[4] to +60°C, >50°C / Active Pow

er derating (>50°C)
Relative H

um
idity 

4%
 to 100%

 Condensing
M

ax. Altitude (above sea level)
 2000m

 / >2000m
 pow

er derating (M
ax. 4000m

)
N

oise level  [5] 
< 79 dBA

CO
N

TRO
L IN

TERFACE
Interface

G
raphic Display (inside cabinet) / O

ptional Freesun App display
Com

m
unication protocol

M
odbus TCP

Pow
er Plant Controller

 O
ptional. Third party SCADA system

s supported
Keyed O

N
/O

FF sw
itch 

Standard
Digital I/O

O
ptional [3]

Analog I/O
 

O
ptional [3]

PROTECTIO
N

S
G

round Fault Protection
Insulation m

onitoring device
H

um
idity control 

Active H
eating

G
eneral AC Protection & Disconn.

 Circuit Breaker
G

eneral DC Protection & Disconn. 
Fuses +  Contactors

O
vervoltage Protection

AC and DC protection (type 2)
CERTIFICATIO

N
S

Safety
UL1741, CSA 22.2 N

o.107.1-01, UL62109-1, IEC62109-1, IEC62109-2
Utility interconnect 

UL1741SA / IEEE1547.1

Consult Pow
er Electronics for derating curves.

2-P(kW
) 2).

[4] H
eating resistors kit option below

 -20°C.
[5] Readings taken 1 m

eter from
 the back of the unit.

T
EC

H
N

IC
A

L C
H

A
R

A
C

T
ER

IST
IC

S 
FR

EEM
A

Q
 P

C
SK 480V

FREEM
AQ

 PCSK



FR
EEM

A
Q

 P
C

S
UTILITY SCALE BATTERY IN

VERTER

PO
W

ER CO
N

VERSIO
N

 SYSTEM

ICO
O

L V

4 Q
UA

DRA
N

T

3 LEVEL TO
PO

LO
G

Y

M
O

DULA
R DESIG

N

A
UTO

M
ATIC REDUN

DA
N

T
PO

W
ER M

O
DULE SYSTEM

PROVEN HARDW
ARE AND 

ROBUST OUTDOOR DESIGN 
FEATURED W

ITH THE 
LATEST CONTROL

The Freem
aq PCS is a m

odular solution from
 690kW

 to 

com
patible w

ith all battery technology and m
anufacturers. 

Pow
er Electronics is a proven partner in the solar and energy 

storage m
arket. The Pow

er Electronics Freem
aq PCS offers 

proven hardw
are to m

eet storage and grid support challenges.
The energy production industry is em

bracing renew
able 

energy sources. H
ow

ever, high penetration creates pow
er 

transm
ission instability challenges, thus G

rid O
perators requi-

re stringent dynam
ic and static grid support features for solar 

inverters and Pow
er Conversion System

s (PCS). 
The Freem

aq PCS can perform
 grid support functions such 

as: Peak Shaving, Ram
p Rate Control, Frequency Regulation, 

Load Leveling and Voltage Regulation, controlled by a Pow
er 

Plant Controller or SCADA.
The Freem

aq PCS stations are turn-key solutions ready for 
connection to the battery container and M

V pow
er distribu-

tion w
iring. Units are designed for concrete pads, open skids 

or integrated into full container solutions.
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VA
R

 SU
P

P
O

RT

The Freem
aq PCS inverter can provide reactive pow

er at 
any tim

e in order to stabilize the grid conditions. The inverter 
can respond to an external dynam

ic signal, a Pow
er Plant 

Controller com
m

and or a pre-set reactive pow
er level (kVAr).

EA
SY TO

 M
O

N
ITO

R

The Freesun app is the easiest w
ay to m

onitor the status of 

rem
ote connectivity to any sm

art device for detailed updates 
and inform

ation w
ithout the need to open cabinet doors. The 

app user friendly interface allow
s quick and easy access to 

critical inform
ation (energy registers, production and events).

Available for Apple and Android

A
C

T
IV

E H
EAT

IN
G

In cold conditions, and w
hen the unit is not w

orking, the 
inverter can im

port a sm
all am

ount of pow
er from

 the grid to 
keep the inverter internal am

bient tem
perature above -20°C, 

w
ithout using external resistors. 

hom
ogeneous w

ay to prevent condensation, increasing the 
inverters availability and reducing m

aintenance. PATEN
TED

M
U

LT
ILEV

EL TO
P

O
LO

G
Y

The m
ultilevel IG

BT topology m
akes the difference w

hen the 

m
anage high DC link voltages. Based in our long IG

BT expe-
rience com

ponents used in our Solar and Industrial division, 

TW
O

-LEVEL IN
VERTER

TIM
E (s)

VOLTAGE (V)

TIM
E (s)

VOLTAGE (V)

TH
REE-LEVEL IN

VERTER

and offering a very low
 total harm

onic distortion.
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A
U
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M
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U
N

D
A

N
T P

O
W

ER
 M

O
D

U
LE SYST

EM

Freem
aq PCS is a m

odular central battery inverter based 
on an Autom

atic Redundant Pow
er M

odule (up to 400kVA 
per stage). If there is a fault in one pow

er m
odule, it is taken 

off-line and its output pow
er is distributed evenly am

ong the 
rem

aining functioning m
odules. All pow

er m
odules w

ork in 
parallel controlled by a dual redundant m

ain control.

0
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T
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E
 (h)

F
reem

aq
 P

C
S p

ro
d

uctio
n (kW

) - 1 M
o

d
ule fault

C
entral inverter p

ro
d

uctio
n (kW

) - Fault
F

reem
aq

 P
C

S extra energ
y p

ro
d

uctio
n (kW

h)

 As the m
ain governor of the system

 it is responsible for the 
battery charge / discharge, synchronization sequence and 
overall protection. The autom

atic redundant capability based 
on our industrial system

s is able to shift the m
ain control in 

the event of a fault, restoring the backup control and restar-
ting the station to guarantee high availability.

FREEM
AQ

 PCS



R
EV

O
LU

T
IO

N
A

R
Y C

O
O

LIN
G

 SYST
EM

The Pow
er Electronics Freem

aq PCS series includes the 
innovative and sophisticated iCO

O
L V perform

ance that 
allow

s Freem
aq PCS to w

ork up to 50°C at nom
inal pow

er. 
The cooling system

 iCO
O

L V sm
artly cools the inverter, 

regulating the cooling system
 capacity depending on the data 

from
 the tem

perature sensors.
Freem

aq PCS m
odules are divided into tw

o m
ain areas: 

clean area (electronics) and hot area (heat sink). The electro--
ce intervals. The hot area integrates a speed controlled fan 
for each m

odule, sim
plifying the cooling system

 and reducing 
the m

aintenance tasks. 
Furtherm

ore, due to the m
odular topology, the iCO

O
L V 

reduces the Stand-by consum
ption at low

 capacity to the 
m

axim
um

, boosting the cooling capacity for the installations 
situated up to 4000 m

eters above sea level. (patent pending)
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LVRT or ZVRT (Low
 Voltage Ride Through)

the local utility. The inverter can im
m

ediately feed the fault 
w

ith full reactive pow
er, as long as the protection lim

its are 
not exceeded.
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Anti-islanding
This protection com

bines passive and active m
ethods that 

elim
inates nuisance tripping and reduces grid distortion 

according to IEC 62116 and IEEE1547.
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A BESS com
prises a battery container connected to a Freem

aq PCS (Pow
er Conversion System

) that follow
s the instruction 

of the m
ain governor of the plant, the PPC (Pow

er Plant Controller) or SCADA.

EXA
M

PLE 1
EXA

M
PLE 2

Pow
er connections

Pow
er connections

Plant com
m

unications
Plant com

m
unications

G
rid controller com

m
unication

G
rid controller com

m
unication

FREEM
AQ

 PCS
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M
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um
 p

ow
er

co
ntracted

 b
y 

the custo
m

er

EN
ER

G
Y STO

R
A

G
E A

P
P

LIC
AT

IO
N

S

Freem
aq PCS series are able to store energy during periods 

of low
 dem

and from
 the grid, in order to later supply this 

of selling the energy at a higher m
arket price during peak 

periods. It also allow
s grid operators to supply electricity w

ith 
a higher renew

able origin. Since PV generation m
ay not be at 

and integration of renew
able generation into the grid.

The Freem
aq PCS series attenuates the interm

ittent nature 
of renew

able energy sources, to provide a sm
oother pow

er 
output. The Freem

aq PCS controls the ram
p rate at w

hich 
pow

er is injected into the grid, and thus reduces the im
pact of 

experienced by the PV array. The system
 m

onitors the PV 
inverter output to inject or consum

e pow
er accordingly to 

ensure the output rem
ains w

ithin the ram
p requirem

ents.

LO
A

D LEVELIN
G

REN
EW

A
BLE IN

TEG
RATIO

N

PEA
K PO

W
ER SH

AVIN
G

By delivering stored energy to the grid during periods of high 
dem

and, it reduces the burden on the distribution netw
ork and 

injected into the grid during periods of low
 dem

and, w
hich as 

a result increases the load on the grid. H
ow

ever, during peak 
periods this stored energy is then injected into the grid, w

hich 

dem
and curve w

hich m
eans the grid can avoid sw

itching on 
m

ore expensive and polluting generators.

Freem
aq PCS series helps the integration of renew

able 
sources, by helping to m

aintain grid stability and pow
er quality. 

It can help support the grid voltage by generating capacitive 
or inductive current.O

ther features include Voltage Control, 
Reactive Pow

er Control and Fault Ride Through Support.

G
RID SU

PPO
RT

FREQ
U

EN
CY REG

U
LATIO

N
 SYSTEM

Freem
aq PCS provides ability to regulate grid frequency 

in both directions. W
hen there is a grid overfrequency 

(generation>dem
and) inverter pow

er output is curtailed and 
this energy is stored. W

hen there is a grid under-frequency 
(generation<dem

and) inverter pow
er output is increased by 

discharging the batteries and injecting m
ore pow

er to the grid.

FREEM
AQ

 PCS
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PO

W
ER ELECTRO

N
ICS 

FREEM
AQ

 PCS

FRA
M

E 3
FRA

M
E 4

FRA
M

E 5
FRA

M
E 6

FRA
M

E 7

N
UM

BER O
F M

O
DULES

3
4

5
6

7
REFEREN

CES
FP1290C

FP1720C
FP2150C

FP2580C
FP3000C

AC
AC O

utput Pow
er (kVA/kW

) @
50°C

[1]
1290

1720
2150

2580
3000

AC O
utput Pow

er (kVA/kW
) @

25°C
[1]

1530
2040

2550
3060

3500
M

ax. AC O
utput Current (A) @

50°C
1080

1440
1800

2160
2510

M
ax. AC O

utput Current (A) @
25°C

1280
1705

2135
2560

2930
O

verload capacity [2]
120%

 (depending on preload conditions) [6]

O
perating G

rid Voltage (VAC) 
690V ±10%

 [3]

O
perating G

rid Frequency (H
z) 

50/60 H
z

Current H
arm

onic Distortion (TH
Di)

 < 3%
 per IEEE519

Pow
er Factor (cosine phi) [2]

 0.0 leading … 0.0 lagging
Reactive pow

er com
pensation

Four quadrant operation
DC

DC Voltage Range (full pow
er)

976V-1310V
M

axim
um

 DC voltage
1500V

DC Voltage Ripple
< 3%

M
ax. DC continuous current (A)

1600
2135

2665
3200

3660
M

ax. DC shortcircuit current (A) [3]
2320

3100
3880

4650
5450

Battery Technology
all type of batteries (BM

S required)
N

um
ber of separate DC inputs

1 DC input per inverter [3]

Battery Connections
FSDK style battery cabinet w

ith 8 positive and 8 negative connections. 
Larger FSDK cabinets optional

EFFICIEN
CY &

A
UX. SUPPLY

98%
M

ax. Standby Consum
ption

 < approx. 50W
/per m

odule
M

ax. Pow
er Consum

ption (VA) (W
)

2400
3200

4000
4800

5600
CA

BIN
ET

Dim
ensions [W

xDxH
] (inches)

119.6"x37.2"x86.5"
147.6"x37.2"x86.5"

175.7"x37.2"x86.5"
203.8"x37.2"x86.5"

231.9"x37.2"x86.5"
Dim

ensions [W
xDxH

] (m
m

)
3038x945x2198

3751x945x2198
4464x945x2198

5177x945x2198
5890x945x2198

W
eight (lbs)

5809
7253

8697
10141

11585
W

eight (kg)
2635

3290
3945

4600
5255

Air Flow
Bottom

 intake. Exhaust top rear vent
Type of ventilation 

Forced air cooling
EN

VIRO
N

M
EN

T
Degree of protection

N
EM

A 3R / IP54
Perm

issible Am
bient Tem

perature
-35°C

[4] to +60°C, >50°C / Active Pow
er derating (>50°C)

Relative H
um

idity 
4%

 to 100%
 Condensing

M
ax. Altitude (above sea level)

 2000m
 / >2000m

 pow
er derating (M

ax. 4000m
)

N
oise level  [5] 

< 79 dBA
CO

N
TRO

L
IN

TERFACE
Interface

G
raphic Display (inside cabinet) / O

ptional Freesun App display
Com

m
unication protocol

M
odbus TCP

Pow
er Plant Controller

 O
ptional.  Third party SCADA system

s supported
Keyed O

N
/O

FF sw
itch 

Standard
Digital I/O

O
ptional [3]

Analog I/O
 

O
ptional [3]

PROTECTIO
N

S
G

round Fault Protection
Insulation m

onitoring device
H

um
idity control 

Active H
eating

G
eneral AC Protection & Disconn.

 Circuit Breaker
G

eneral DC Protection & Disconn. 
External Disconnecting Unit Cabinet

O
vervoltage Protection

AC and DC protection (type 2)
CERTIFICATIO

N
S

Safety
UL 1741, CSA 22.2 N

o.107.1-01, UL62109-1, IEC62109-1, IEC62109-2
Utility interconnect 

UL 1741SA-Sept. 2016 / IEEE 1547.1-2005

FRA
M

E 3
FRA

M
E 4

FRA
M

E 5
FRA

M
E 6

FRA
M

E 7

N
UM

BER O
F M

O
DULES

3
4

5
6

7
REFEREN

CES
FP1200C

FP1600C
FP2000C

FP2400C
FP2800C

AC
AC O

utput Pow
er (kVA/kW

) @
50°C

[1]
1200

1600
2000

2400
2800

AC O
utput Pow

er (kVA/kW
) @

25°C
[1]

1430
2040

2550
3060

3500
M

ax. AC O
utput Current (A) @

50°C
1075

1430
1790

2150
2505

M
ax. AC O

utput Current (A) @
25°C

1280
1710

2140
2560

2995
O

verload capacity [2]
120%

 (depending on preload conditions) [6]

O
perating G

rid Voltage (VAC) 
645V ±10%

 [3]

O
perating G

rid Frequency (H
z) 

50/60 H
z

Current H
arm

onic Distortion (TH
Di)

 < 3%
 per IEEE519

Pow
er Factor (cosine phi) [2]

 0.0 leading … 0.0 lagging
Reactive pow

er com
pensation

Four quadrant operation
DC

DC Voltage Range (full pow
er)

913V-1310V
M

axim
um

 DC voltage
1500V

DC Voltage Ripple
< 3%

M
ax. DC continuous current (A)

1600
2135

2665
3200

3660
M

ax. DC shortcircuit current (A) [3]
2320

3100
3880

4650
5450

Battery Technology
all type of batteries (BM

S required)
N

um
ber of separate DC inputs

1 DC input per inverter [3]

Battery Connections
FSDK style battery cabinet w

ith 8 positive and 8 negative connections. 
Larger FSDK cabinets optional

EFFICIEN
CY &

A
UX. SUPPLY

98%
M

ax. Standby Consum
ption

 < approx. 50W
/per m

odule
M

ax. Pow
er Consum

ption (VA) (W
)

2400
3200

4000
4800

5600
CA

BIN
ET

Dim
ensions [W

xDxH
] (inches)

119.6"x37.2"x86.5"
147.6"x37.2"x86.5"

175.7"x37.2"x86.5"
203.8"x37.2"x86.5"

231.9"x37.2"x86.5"
Dim

ensions [W
xDxH

] (m
m

)
3038x945x2198

3751x945x2198
4464x945x2198

5177x945x2198
5890x945x2198

W
eight (lbs)

5809
7253

8697
10141

11585
W

eight (kg)
2635

3290
3945

4600
5255

Air Flow
Bottom

 intake. Exhaust top rear vent
Type of ventilation 

Forced air cooling
EN

VIRO
N

M
EN

T
Degree of protection

N
EM

A 3R / IP54
Perm

issible Am
bient Tem

perature
-35°C

[4] to +60°C, >50°C / Active Pow
er derating (>50°C)

Relative H
um

idity 
4%

 to 100%
 Condensing

M
ax. Altitude (above sea level)

 2000m
 / >2000m

 pow
er derating (M

ax. 4000m
)

N
oise level  [5] 

< 79 dBA
CO

N
TRO

L
IN

TERFACE
Interface

G
raphic Display (inside cabinet) / O

ptional Freesun App display
Com

m
unication protocol

M
odbus TCP

Pow
er Plant Controller

 O
ptional.  Third party SCADA system

s supported
Keyed O

N
/O

FF sw
itch 

Standard
Digital I/O

O
ptional [3]

Analog I/O
 

O
ptional [3]

PROTECTIO
N

S
G

round Fault Protection
Insulation m

onitoring device
H

um
idity control 

Active H
eating

G
eneral AC Protection & Disconn.

 Circuit Breaker
G

eneral DC Protection & Disconn. 
External Disconnecting Unit Cabinet

O
vervoltage Protection

AC and DC protection (type 2)
CERTIFICATIO

N
S

Safety
UL 1741, CSA 22.2 N

o.107.1-01, UL62109-1, IEC62109-1, IEC62109-2
Utility interconnect 

UL 1741SA-Sept. 2016 / IEEE 1547.1-2005

T
EC

H
N

IC
A

L C
H

A
R

A
C

T
ER

IST
IC

S 
FR

EEM
A

Q
 P

C
S 690V

T
EC

H
N

IC
A

L C
H

A
R

A
C

T
ER

IST
IC

S 
FR

EEM
A

Q
 P

C
S 645V

Consult Pow
er Electronics for derating curves.

2-P(kW
) 2).

Consult Pow
er Electronics for derating curves.

2-P(kW
) 2).

[4] H
eating resistors kit option below

 -20°C.
[5] Readings taken 1 m

eter from
 the back of the unit.

[4] H
eating resistors kit option below

 -20°C.
[5] Readings taken 1 m

eter from
 the back of the unit.
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PO

W
ER ELECTRO

N
ICS 

FREEM
AQ

 PCS

FRA
M

E 3
FRA

M
E 4

FRA
M

E 5
FRA

M
E 6

FRA
M

E 7

N
UM

BER O
F M

O
DULES

3
4

5
6

7
REFEREN

CES
FP1100C

FP1475C
FP1850C

FP2225C
FP2600C

AC
AC O

utput Pow
er (kVA/kW

) @
50°C

[1]
1100

1475
1850

2225
2600

AC O
utput Pow

er (kVA/kW
) @

25°C
[1]

1335
1780

2225
2660

3110
M

ax. AC O
utput Current (A) @

50°C
1060

1420
1780

2140
2500

M
ax. AC O

utput Current (A) @
25°C

1285
1715

2140
2560

2995
O

verload capacity [2]
120%

 (depending on preload conditions) [6]

O
perating G

rid Voltage (VAC) 
600V ±10%

 [3]

O
perating G

rid Frequency (H
z) 

50/60 H
z

Current H
arm

onic Distortion (TH
Di)

 < 3%
 per IEEE519

Pow
er Factor (cosine phi) [2]

 0.0 leading … 0.0 lagging
Reactive pow

er com
pensation

Four quadrant operation
DC

DC Voltage Range (full pow
er)

849V-1310V
M

axim
um

 DC voltage
1500V

DC Voltage Ripple
< 3%

M
ax. DC continuous current (A)

1605
2140

2675
3195

3740
M

ax. DC shortcircuit current (A) [3]
2320

3100
3880

4650
5450

Battery Technology
all type of batteries (BM

S required)
N

um
ber of separate DC inputs

1 DC input per inverter [3]

Battery Connections
FSDK style battery cabinet w

ith 8 positive and 8 negative connections. 
Larger FSDK cabinets optional

EFFICIEN
CY &

A
UX. SUPPLY

98%
M

ax. Standby Consum
ption

 < approx. 50W
/per m

odule
M

ax. Pow
er Consum

ption (VA) (W
)

2400
3200

4000
4800

5600
CA

BIN
ET

Dim
ensions [W

xDxH
] (inches)

119.6"x37.2"x86.5"
147.6"x37.2"x86.5"

175.7"x37.2"x86.5"
203.8"x37.2"x86.5"

231.9"x37.2"x86.5"
Dim

ensions [W
xDxH

] (m
m

)
3038x945x2198

3751x945x2198
4464x945x2198

5177x945x2198
5890x945x2198

W
eight (lbs)

5809
7253

8697
10141

11585
W

eight (kg)
2635

3290
3945

4600
5255

Air Flow
Bottom

 intake. Exhaust top rear vent
Type of ventilation 

Forced air cooling
EN

VIRO
N

M
EN

T
Degree of protection

N
EM

A 3R / IP54
Perm

issible Am
bient Tem

perature
-35°C

[4] to +60°C, >50°C / Active Pow
er derating (>50°C)

Relative H
um

idity 
4%

 to 100%
 Condensing

M
ax. Altitude (above sea level)

 2000m
 / >2000m

 pow
er derating (M

ax. 4000m
)

N
oise level  [5] 

< 79 dBA
CO

N
TRO

L
IN

TERFACE
Interface

G
raphic Display (inside cabinet) / O

ptional Freesun App display
Com

m
unication protocol

M
odbus TCP

Pow
er Plant Controller

 O
ptional.  Third party SCADA system

s supported
Keyed O

N
/O

FF sw
itch 

Standard
Digital I/O

O
ptional [3]

Analog I/O
 

O
ptional [3]

PROTECTIO
N

S
G

round Fault Protection
Insulation m

onitoring device
H

um
idity control 

Active H
eating

G
eneral AC Protection & Disconn.

 Circuit Breaker
G

eneral DC Protection & Disconn. 
External Disconnecting Unit Cabinet

O
vervoltage Protection

AC and DC protection (type 2)
CERTIFICATIO

N
S

Safety
UL 1741, CSA 22.2 N

o.107.1-01, UL62109-1, IEC62109-1, IEC62109-2
Utility interconnect 

UL 1741SA-Sept. 2016 / IEEE 1547.1-2005

FRA
M

E 3
FRA

M
E 4

FRA
M

E 5
FRA

M
E 6

FRA
M

E 7

N
UM

BER O
F M

O
DULES

3
4

5
6

7
REFEREN

CES
FP0990C

FP1320C
FP1650C

FP1980C
FP2310C

AC
AC O

utput Pow
er (kVA/kW

) @
50°C

[1]
990

1320
1650

1980
2310

AC O
utput Pow

er (kVA/kW
) @

25°C
[1]

1180
1575

1970
2360

2755
M

ax. AC O
utput Current (A) @

50°C
1080

1440
1795

2155
2515

M
ax. AC O

utput Current (A) @
25°C

1285
1715

2145
2570

3000
O

verload capacity [2]
120%

 (depending on preload conditions) [6]

O
perating G

rid Voltage (VAC) 
530V ±10%

 [3]

O
perating G

rid Frequency (H
z) 

50/60 H
z

Current H
arm

onic Distortion (TH
Di)

 < 3%
 per IEEE519

Pow
er Factor (cosine phi) [2]

 0.0 leading … 0.0 lagging
Reactive pow

er com
pensation

Four quadrant operation
DC

DC Voltage Range (full pow
er)

750V-1310V
M

axim
um

 DC voltage
1500V

DC Voltage Ripple
< 3%

M
ax. DC continuous current (A)

1605
2145

2680
3210

3750
M

ax. DC shortcircuit current (A) [3]
2320

3100
3880

4650
5450

Battery Technology
all type of batteries (BM

S required)
N

um
ber of separate DC inputs

1 DC input per inverter [3]

Battery Connections
FSDK style battery cabinet w

ith 8 positive and 8 negative connections. 
Larger FSDK cabinets optional

EFFICIEN
CY &

A
UX. SUPPLY

98%
M

ax. Standby Consum
ption

 < approx. 50W
/per m

odule
M

ax. Pow
er Consum

ption (VA) (W
)

2400
3200

4000
4800

5600
CA

BIN
ET

Dim
ensions [W

xDxH
] (inches)

119.6"x37.2"x86.5"
147.6"x37.2"x86.5"

175.7"x37.2"x86.5"
203.8"x37.2"x86.5"

231.9"x37.2"x86.5"
Dim

ensions [W
xDxH

] (m
m

)
3038x945x2198

3751x945x2198
4464x945x2198

5177x945x2198
5890x945x2198

W
eight (lbs)

5809
7253

8697
10141

11585
W

eight (kg)
2635

3290
3945

4600
5255

Air Flow
Bottom

 intake. Exhaust top rear vent
Type of ventilation 

Forced air cooling
EN

VIRO
N

M
EN

T
Degree of protection

N
EM

A 3R / IP54
Perm

issible Am
bient Tem

perature
-35°C

[4] to +60°C, >50°C / Active Pow
er derating (>50°C)

Relative H
um

idity 
4%

 to 100%
 Condensing

M
ax. Altitude (above sea level)

 2000m
 / >2000m

 pow
er derating (M

ax. 4000m
)

N
oise level  [5] 

< 79 dBA
CO

N
TRO

L
IN

TERFACE
Interface

G
raphic Display (inside cabinet) / O

ptional Freesun App display
Com

m
unication protocol

M
odbus TCP

Pow
er Plant Controller

 O
ptional.  Third party SCADA system

s supported
Keyed O

N
/O

FF sw
itch 

Standard
Digital I/O

O
ptional [3]

Analog I/O
 

O
ptional [3]

PROTECTIO
N

S
G

round Fault Protection
Insulation m

onitoring device
H

um
idity control 

Active H
eating

G
eneral AC Protection & Disconn.

 Circuit Breaker
G

eneral DC Protection & Disconn. 
External Disconnecting Unit Cabinet

O
vervoltage Protection

AC and DC protection (type 2)
CERTIFICATIO

N
S

Safety
UL 1741, CSA 22.2 N

o.107.1-01, UL62109-1, IEC62109-1, IEC62109-2
Utility interconnect 

UL 1741SA-Sept. 2016 / IEEE 1547.1-2005

T
EC

H
N

IC
A

L C
H

A
R

A
C

T
ER

IST
IC

S 
FR

EEM
A

Q
 P

C
S 600V

T
EC

H
N

IC
A

L C
H

A
R

A
C

T
ER

IST
IC

S 
FR

EEM
A

Q
 P

C
S 530V

Consult Pow
er Electronics for derating curves.

2-P(kW
) 2).

Consult Pow
er Electronics for derating curves.

2-P(kW
) 2).

[4] H
eating resistors kit option below

 -20°C.
[5] Readings taken 1 m

eter from
 the back of the unit.

[4] H
eating resistors kit option below

 -20°C.
[5] Readings taken 1 m

eter from
 the back of the unit.
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PO

W
ER ELECTRO

N
ICS 

FREEM
AQ

 PCS

FRA
M

E 3
FRA

M
E 4

FRA
M

E 5
FRA

M
E 6

FRA
M

E 7

N
UM

BER O
F M

O
DULES

3
4

5
6

7
REFEREN

CES
FP0935C

FP1245C
FP1560C

FP1870C
FP2180C

AC
AC O

utput Pow
er (kVA/kW

) @
50°C

[1]
935

1245
1560

1870
2180

AC O
utput Pow

er (kVA/kW
) @

25°C
[1]

1115
1485

1855
2230

2600
M

ax. AC O
utput Current (A) @

50°C
1080

1440
1800

2160
2515

M
ax. AC O

utput Current (A) @
25°C

1285
1715

2140
2575

3000
O

verload capacity [2]
120%

 (depending on preload conditions) [6]

O
perating G

rid Voltage (VAC) 
500V ±10%

 [3]

O
perating G

rid Frequency (H
z) 

50/60 H
z

Current H
arm

onic Distortion (TH
Di)

 < 3%
 per IEEE519

Pow
er Factor (cosine phi) [2]

 0.0 leading … 0.0 lagging
Reactive pow

er com
pensation

Four quadrant operation
DC

DC Voltage Range (full pow
er)

708V-1310V
M

axim
um

 DC voltage
1500V

DC Voltage Ripple
< 3%

M
ax. DC continuous current (A)

1600
2135

2665
3200

3660
M

ax. DC shortcircuit current (A) [3]
2320

3100
3880

4650
5450

Battery Technology
all type of batteries (BM

S required)
N

um
ber of separate DC inputs

1 DC input per inverter [3]

Battery Connections
FSDK style battery cabinet w

ith 8 positive and 8 negative connections. 
Larger FSDK cabinets optional

EFFICIEN
CY &

A
UX. SUPPLY

98%
M

ax. Standby Consum
ption

 < approx. 50W
/per m

odule
M

ax. Pow
er Consum

ption (VA) (W
)

2400
3200

4000
4800

5600
CA

BIN
ET

Dim
ensions [W

xDxH
] (inches)

119.6"x37.2"x86.5"
147.6"x37.2"x86.5"

175.7"x37.2"x86.5"
203.8"x37.2"x86.5"

231.9"x37.2"x86.5"
Dim

ensions [W
xDxH

] (m
m

)
3038x945x2198

3751x945x2198
4464x945x2198

5177x945x2198
5890x945x2198

W
eight (lbs)

5809
7253

8697
10141

11585
W

eight (kg)
2635

3290
3945

4600
5255

Air Flow
Bottom

 intake. Exhaust top rear vent
Type of ventilation 

Forced air cooling
EN

VIRO
N

M
EN

T
Degree of protection

N
EM

A 3R / IP54
Perm

issible Am
bient Tem

perature
-35°C

[4] to +60°C, >50°C / Active Pow
er derating (>50°C)

Relative H
um

idity 
4%

 to 100%
 Condensing

M
ax. Altitude (above sea level)

 2000m
 / >2000m

 pow
er derating (M

ax. 4000m
)

N
oise level  [5] 

< 79 dBA
CO

N
TRO

L
IN

TERFACE
Interface

G
raphic Display (inside cabinet) / O

ptional Freesun App display
Com

m
unication protocol

M
odbus TCP

Pow
er Plant Controller

 O
ptional.  Third party SCADA system

s supported
Keyed O

N
/O

FF sw
itch 

Standard
Digital I/O

O
ptional [3]

Analog I/O
 

O
ptional [3]

PROTECTIO
N

S
G

round Fault Protection
Insulation m

onitoring device
H

um
idity control 

Active H
eating

G
eneral AC Protection & Disconn.

 Circuit Breaker
G

eneral DC Protection & Disconn. 
External Disconnecting Unit Cabinet

O
vervoltage Protection

AC and DC protection (type 2)
CERTIFICATIO

N
S

Safety
UL 1741, CSA 22.2 N

o.107.1-01, UL62109-1, IEC62109-1, IEC62109-2
Utility interconnect 

UL 1741SA-Sept. 2016 / IEEE 1547.1-2005

FRA
M

E 3
FRA

M
E 4

FRA
M

E 5
FRA

M
E 6

FRA
M

E 7

N
UM

BER O
F M

O
DULES

3
4

5
6

7
REFEREN

CES
FP0900C

FP1201C
FP1500C

FP1800C
FP2100C

AC
AC O

utput Pow
er (kVA/kW

) @
50°C

[1]
900

1200
1500

1800
2100

AC O
utput Pow

er (kVA/kW
) @

25°C
[1]

1070
1425

1780
2140

2495
M

ax. AC O
utput Current (A) @

50°C
1085

1445
1805

2165
2525

M
ax. AC O

utput Current (A) @
25°C

1285
1715

2140
2575

3000
O

verload capacity [2]
120%

 (depending on preload conditions) [6]

O
perating G

rid Voltage (VAC) 
480V ±10%

 [3]

O
perating G

rid Frequency (H
z) 

50/60 H
z

Current H
arm

onic Distortion (TH
Di)

 < 3%
 per IEEE519

Pow
er Factor (cosine phi) [2]

 0.0 leading … 0.0 lagging
Reactive pow

er com
pensation

Four quadrant operation
DC

DC Voltage Range (full pow
er)

679V-1310V
M

axim
um

 DC voltage
1500V

DC Voltage Ripple
< 3%

M
ax. DC continuous current (A)

1600
2135

2665
3200

3660
M

ax. DC shortcircuit current (A) [3]
2320

3100
3880

4650
5450

Battery Technology
all type of batteries (BM

S required)
N

um
ber of separate DC inputs

1 DC input per inverter [3]

Battery Connections
FSDK style battery cabinet w

ith 8 positive and 8 negative connections. 
Larger FSDK cabinets optional

EFFICIEN
CY &

A
UX. SUPPLY

98%
M

ax. Standby Consum
ption

 < approx. 50W
/per m

odule
M

ax. Pow
er Consum

ption (VA) (W
)

2400
3200

4000
4800

5600
CA

BIN
ET

Dim
ensions [W

xDxH
] (inches)

119.6"x37.2"x86.5"
147.6"x37.2"x86.5"

175.7"x37.2"x86.5"
203.8"x37.2"x86.5"

231.9"x37.2"x86.5"
Dim

ensions [W
xDxH

] (m
m

)
3038x945x2198

3751x945x2198
4464x945x2198

5177x945x2198
5890x945x2198

W
eight (lbs)

5809
7253

8697
10141

11585
W

eight (kg)
2635

3290
3945

4600
5255

Air Flow
Bottom

 intake. Exhaust top rear vent
Type of ventilation 

Forced air cooling
EN

VIRO
N

M
EN

T
Degree of protection

N
EM

A 3R / IP54
Perm

issible Am
bient Tem

perature
-35°C

[4] to +60°C, >50°C / Active Pow
er derating (>50°C)

Relative H
um

idity 
4%

 to 100%
 Condensing

M
ax. Altitude (above sea level)

 2000m
 / >2000m

 pow
er derating (M

ax. 4000m
)

N
oise level  [5] 

< 79 dBA
CO

N
TRO

L
IN

TERFACE
Interface

G
raphic Display (inside cabinet) / O

ptional Freesun App display
Com

m
unication protocol

M
odbus TCP

Pow
er Plant Controller

 O
ptional.  Third party SCADA system

s supported
Keyed O

N
/O

FF sw
itch 

Standard
Digital I/O

O
ptional [3]

Analog I/O
 

O
ptional [3]

PROTECTIO
N

S
G

round Fault Protection
Insulation m

onitoring device
H

um
idity control 

Active H
eating

G
eneral AC Protection & Disconn.

 Circuit Breaker
G

eneral DC Protection & Disconn. 
External Disconnecting Unit Cabinet

O
vervoltage Protection

AC and DC protection (type 2)
CERTIFICATIO

N
S

Safety
UL 1741, CSA 22.2 N

o.107.1-01, UL62109-1, IEC62109-1, IEC62109-2
Utility interconnect 

UL 1741SA-Sept. 2016 / IEEE 1547.1-2005

T
EC

H
N

IC
A

L C
H

A
R

A
C

T
ER

IST
IC

S 
FR

EEM
A

Q
 P

C
S 500V

T
EC

H
N

IC
A

L C
H

A
R

A
C

T
ER

IST
IC

S 
FR

EEM
A

Q
 P

C
S 480V

Consult Pow
er Electronics for derating curves.

2-P(kW
) 2).

Consult Pow
er Electronics for derating curves.

2-P(kW
) 2).

[4] H
eating resistors kit option below

 -20°C.
[5] Readings taken 1 m

eter from
 the back of the unit.

[4] H
eating resistors kit option below

 -20°C.
[5] Readings taken 1 m

eter from
 the back of the unit.
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W

ER CO
N

VERSIO
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 SYSTEM

ICO
O

L 3

4 Q
UA

DRA
N

T

IP65 AVA
ILA

BLE

M
O

DULA
R DESIG

N

PO
W

ER ELECTRO
N

ICS 
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W
ER ELECTRO

N
ICS 

FR
EEM

A
Q

 M
U

LT
I P

C
S

UTILITY SCALE M
ULTI PCS IN

VERTER

57

TAKING ADVANTAGE 
OF THE M

OST FLEXIBLE 
1500V INVERTER 
PLATFORM

The Pow
er Electronics Freem

aq M
ulti PCS m

odular inverter 
architecture can be designed to support solar generation and 
energy storage in a single inverter, or even having individual 
battery system

s. Each pow
er m

odule can be designated as 
either a pow

er m
odule to export PV pow

er or as a bidirectio-
nal pow

er m
odule designed to support energy storage.

The Freem
aq M

ulti PCS is the perfect solution for having 
a solar inverter w

ith storage capabilities integrated, such as 
Peak Shaving, Ram

p Rate control, Frequency Regulation and 
Load Leveling, w

ithout the need of an additional transform
er.

W
ithin this architecture, the AC bus is designed to m

atch the 
m

inim
um

 DC voltage on either the solar or battery system
. In 

the DC side, the inputs for each pow
er m

odule are indepen-
dent. The Pow

er Electronics M
ulti PCS Inverter is available 

w
ith 1 to 6 pow

er m
odules dedicated to energy storage.

57

3 LEVEL TO
PO

LO
G

Y

FIELD REPLACEA
BLE UN

ITS
FRU 
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FREEM
AQ

 M
ULTI PCS

A
U

X
ILIA

RY
PA

N
EL

STR
IN

G
 IN

V
ERTER

S
C

A
B

IN
ET

D
C

R
EC

O
M

B
IN

ER

C
O

M
PA

C
T D

ESIG
N

 - EA
SY TO

 SER
V

IC
E

By providing full front access the Freem
aq M

ulti PCS series 

achieving a low
er O

PEX). The total access allow
s a fast sw

ap 

W
ith the Freem

aq M
ulti PCS, Pow

er Electronics offers its 
m

ost com
pact solution, achieving 3.8M

W
 in just 12ft long, 

reducing installation costs and labor tim
e.

ST
R

IN
G

 C
O

N
C

EP
T P

O
W

ER
 STA

G
ES

The Freem
aq M

ulti PCS com
bines the advantages of a 

central inverter w
ith the m

odularity of the string inverters. Its 

w
ithout the need of advanced technical service personnel, 

providing a safe, reliable and fast Plug&Play assem
bly system

.
Follow

ing the m
odular philosophy of the Freem

aq series, 

units), being able to w
ork w

ith up to 6 different DC inputs.

IN
N

O
VAT

IV
E C

O
O

LIN
G

 SYST
EM

Based on m
ore than 3 years of experience w

ith our M
V 

system
 allow

ing IP65 degree of protection in an outdoor 
converter. iCO

O
L3 delivers a constant stream

 of clean air to 
the FRUs, being the m

ost effective w
ay of reaching up to IP65 

degree of protection, w
ithout having to m

aintain cum
ber-

avoiding the com
m

only know
n inconveniences of it (com

plex 
m

aintenance, risk of leaks, higher num
ber of com

ponents…), 
therefore resulting in an O

PEX cost reduction.

VA
R

 AT N
IG

H
T

At night, the Freem
aq M

ulti PCS inverter can shift to reactive pow
er com

pensation m
ode. The inverter can respond to an 

external dynam
ic signal, a Pow

er Plant Controller com
m

and or pre-set reactive pow
er level (kVAr).

A
C

T
IV

E H
EAT

IN
G

At night, w
hen the unit is not actively exporting pow

er, the 
inverter can im

port a sm
all am

ount of pow
er to keep the 

inverter internal am
bient tem

perature above -20°C, w
ithout 

using external resistors. 

hom
ogeneous w

ay to prevent condensation, increasing the 
inverters availability and reducing the m

aintenance. PATEN
TED
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EA
SY TO

 M
O

N
ITO

R

The Freesun app is the easiest w
ay to m

onitor the status of 

rem
ote connectivity to any sm

art device for detailed updates 
and inform

ation w
ithout the need to open cabinet doors. 

The app user friendly interface allow
s quick and easy access 

to critical inform
ation (energy registers, production and events).

AVA
ILA

BLE IN
FO

RM
ATIO

N
Inverter and Pow

er m
odule data (Vol-

tages, currents, pow
er, tem

peratures, 
I/O

 status...).
W

eather conditions.
Alarm

s and w
arnings events.

Energy registers.
O

thers.
FEATURES

Easy W
ireless connection.

Com
prehensive interface.

Real tim
e data.

Save and copy settings.
LA

N
G

UAG
E

English, Spanish.

SYSTEM
 REQ

UIREM
EN

TS
iO

S or Android devices.

SETTIN
G

S CO
N

TRO
L

Yes

to m
anage high DC link voltages and m

akes the difference 
in the 1,500 Vdc design. Pow

er Electronics has m
any years 

of pow
er design in both inverters and M

V drives and the 

M
U

LT
ILEV

EL TO
P

O
LO

G
Y

Freem
aq M

ulti PCS design is the result of our experience w
ith 

3 level topologies. The 3 level IG
BT topology reduces stage 

harm
onic distortion.

TW
O

-LEVEL IN
VERTER

TIM
E (s)

VOLTAGE (V)

TIM
E (s)

VOLTAGE (V)

TH
REE-LEVEL IN

VERTER

OTH
ER IN

VERTER
PO

W
ER ELECTRO

N
ICS SO

LUTIO
N

1.2

1.41

0
.8

0
.6

0
.4

0
.20

-1
0

1
2

3
4

B
D

E
W

P
O

12.3
C

E
I-0

16
P

R
E

P
A

H
E

C
O

  

F
U

LL V
O

LTA
G

E
 R

ID
E

 T
H

R
O

U
G

H
 C

O
M

PA
T

IB
ILIT

Y

T
IM

E
 (s)

p.u. VOLTAGE

DYN
A

M
IC

 G
R

ID SU
P

P
O

RT

LVRT or ZVRT (Low
 Voltage Ride Through)

the local utility. The inverter can im
m

ediately feed the fault 
w

ith full reactive pow
er, as long as the protection lim

its are 
not exceeded.

ISLA
N

D
IN

G
 C

O
N

D
IT

IO
N

IN
V

E
R

T
E

RR
L

C
LO

A
D

S

T
R

A
N

SF
O

R
M

E
R

P
O

I

G
R

ID

U
T

ILIT
Y

B
R

E
A

K
E

R

Anti-islanding
This protection com

bines passive and active m
ethods that 

elim
inates nuisance tripping and reduces grid distortion 

according to IEC 62116 and IEEE1547.

FREEM
AQ

 M
ULTI PCS



PO
W

ER ELECTRO
N

ICS 
63

B
AT

T
ER

Y EN
ER

G
Y STO

R
A

G
E SYST

EM

A BESS com
prises a battery container connected to a Freem

aq M
ulti PCS (Pow

er Conversion System
) that follow

s the 
instruction of the m

ain governor of the plant, the PPC (Pow
er Plant Controller) or SCADA.

Pow
er connections

Pow
er connections

Plant com
m

unications
Plant com

m
unications

G
rid controller com

m
unication

G
rid controller com

m
unication

FREEM
AQ

 M
ULTI PCS

EXA
M

PLE 1
EXA

M
PLE 2



POWER

T
IM

E

STO
R

A
G

E
 B

A
T

T
E

R
Y

 SY
ST

E
M

So
lar p

ow
er o

utp
o

ut
Sto

rag
e b

attery system

P
eak ho

urs

D
ischarg

ing

C
harg

ing
C

harg
ing

P
eak ho

urs

g

C
ha

2
0

0
0

18
0

0

16
0

0

14
0

0

12
0

0

10
0

0

8
0

0

6
0

0

4
0

0

2
0

0

0

-2
0

0

-4
0

0

-6
0

0

-8
0

0

kWSo
lar P

ro
d

uctio
n (kW

)
A

ctive P
ow

er at P
O

I (kW
)

B
attery D

ischarg
e (kW

h)
B

attery C
harg

e (kW
h)

T
IM

E

OUTPUT

T
IM

E
P

V
 inverter p

ro
d

uctio
n

U
tility curtailm

ent

C
harg

ing

C
harg

ing

f(Hz)

50
.0

2

50
.0

4

50
.0

0

4
9

.9
8

T
IM

E
C

harg
ing

D
ischarg

ing
G

rid
 lo

ad

OUTPUT

T
IM

E
C

o
m

p
any Lo

ad

D
ischarg

ingC
harg

ing
C

harg
ing

M
axim

um
 p

ow
er

co
ntracted

 b
y 

the custo
m

er

1.0
6

1.0
8

1.0
4

1.0
2

0
.9

8

0
.9

6

0
.9

4

0
.9

2V
o

ltag
e at P

O
I 

T
IM

E

VOLTAGE

V
o

ltag
e at P

O
I w

ith V
R

S activated

EN
ER

G
Y STO

R
A

G
E A

P
P

LIC
AT

IO
N

S

LO
A

D LEVELIN
G

REN
EW

A
BLE IN

TEG
RATIO

N

U
TILITY CU

RTA
ILM

EN
T RECO

VERY

Freem
aq M

ulti PCS series are able to store energy during 
periods of low

 dem
and from

 the grid, in order to later supply 
this energy w

hen there is a higher dem
and. This has the 

peak periods. It also allow
s grid operators to supply electricity 

w
ith a higher renew

able origin. Since PV generation m
ay 

not be at the sam
e tim

e as peak dem
and, this facilitates the 

grid.

The Freem
aq M

ulti PCS series attenuates the interm
ittent 

nature of renew
able energy sources, to provide a sm

oother 
pow

er output. The Freem
aq M

ulti PCS controls the ram
p rate 

at w
hich pow

er is injected into the grid, and thus reduces 

transient conditions experienced by the PV array. The system
 

m
onitors the PV inverter output to inject or consum

e pow
er 

accordingly to ensure the output rem
ains w

ithin the ram
p 

requirem
ents.

Utility scale inverter production can be curtailed by the 
grid operator, due to the high energy sources penetration in 
the grid during certain periods. W

ith this AC-coupled energy 

stored in the BESS and then delivered w
hen needed.

PO
W

ER ELECTRO
N

ICS 
65

G
RID SU

PPO
RT

FREQ
U

EN
CY REG

U
LATIO

N
 SYSTEM

PEA
K PO

W
ER SH

AVIN
G

Freem
aq M

ulti PCS series helps the integration of renew
a-

ble sources, by helping to m
aintain grid stability and pow

er 
quality. It can help support the grid voltage by generating 
capacitive or inductive current.O

ther features include Voltage 
Control, Reactive Pow

er Control and Fault Ride Through 
Support.

Freem
aq M

ulti PCS provides ability to regulate grid frequen-
cy in both directions. W

hen there is a grid over-frequency 
(generation>dem

and) inverter pow
er output is curtailed and 

this energy is stored. W
hen there is a grid under-frequency 

(generation<dem
and) inverter pow

er output is increased by 
discharging the batteries and injecting m

ore pow
er to the grid.

By delivering stored energy to the grid during periods 
of high dem

and, it reduces the burden on the distribution 

stored instead of injected into the grid during periods of low
 

dem
and, w

hich as a result increases the load on the grid. 
H

ow
ever, during peak periods this stored energy is then 

injected into the grid, w
hich reduces the dem

and at this tim
e. 

the grid can avoid sw
itching on m

ore expensive and polluting 
generators.

FREEM
AQ

 M
ULTI PCS



480V
500V

530V
600V

615V
AC

AC O
utput Pow

er (kVA/kW
) @

50°C [1]
1600-2400

1665-2500
1765-2650

2000-3000
2050-3075

O
utput Pow

er (kVA/kW
) @

25ºC [1]
1760-2640

1830-2750
1940-2915

2200-3300
2255-3380

O
perating G

rid Frequency (H
z) 

50/60 H
z

Current H
arm

onic Distortion (TH
Di)

 < 3%
 per IEEE519

Pow
er Factor (cosine phi) [2]

 0.0 leading … 0.0 lagging
Reactive pow

er com
pensation

Four quadrant operation
DC

DC Voltage Range (Vdc)
679-1310

708-1310
750-1310

849-1310
870-1310

DC Voltage Ripple
<3%

M
ax. DC continuous current (A)

Battery Technology
All type of batteries (BM

S required)
N

um
ber of separate DC inputs

Up to 6 [3]

EFFICIEN
CY &

A
UX. SUPPLY

98%
 (prelim

inary)
M

ax. Standby Consum
ption

 < approx. 50W
/per m

odule
M

ax. Pow
er Consum

ption (VA) (W
)

External Auxiliary Supply
O

ptional
CA

BIN
ET

Dim
ensions [W

xDxH
] (ft/m

m
)

Fram
e 1   

9 x 7 x 7 / 2.7 x 2.2 x 2.2
Fram

e 2 
12 x 7 x 7 / 3.7 x 2.2 x 2.2  

W
eight (lbs/kg) 

Fram
e 1 

4900 - 10802,65
Fram

e 2 
7000 - 15432,36

Air Flow
Bottom

 intake. Exhaust top vent
Type of ventilation 

Forced air cooling
EN

VIRO
N

M
EN

T
Degree of protection

IP54 / N
EM

A3R (I65 O
ptional)

Perm
issible Am

bient Tem
perature

-35°C
[4] to +60°C / >50°C Active Pow

er derating
Relative H

um
idity 

0%
 to 100%

 N
on condensing

M
ax. Altitude (above sea level)

 2000m
 / >2000m

 pow
er derating (M

ax. 4000m
)

N
oise level  [5] 

< 79 dBA
CO

N
TRO

L
IN

TERFACE
Interface

G
raphic Display (inside cabinet) / O

ptional Freesun App
Com

m
unication protocol

M
odbus TCP

Pow
er Plant Controller

 O
ptional. Third party SCADA system

s supported
Keyed O

N
/O

FF sw
itch 

Standard
Digital I/O

O
ptional [3]

Analog I/O
 

O
ptional [3]

PROTECTIO
N

S
G

round Fault Protection
Insulation m

onitoring device
H

um
idity control 

Active H
eating

G
eneral AC Protection & Disconn.

 Circuit Breaker
G

eneral DC Protection & Disconn. 
Contactor + Fuses

O
vervoltage Protection

AC and DC protection (type 2)

PO
W

ER ELECTRO
N

ICS 

Consult Pow
er Electronics for derating curves.

2-P(kW
) 2).

[4] H
eating resistors kit option below

 -20°C.
[5] Readings taken 1 m

eter from
 the back of the unit.

630V
645V

660V
690V

AC
AC O

utput Pow
er (kVA/kW

) @
50°C [1]

2100-3450
2150-3225

2200-3300
2300-3450

O
utput Pow

er (kVA/kW
) @

25ºC [1]
2310-3465

2365-3550
2420-3630

2530-3800
O

perating G
rid Frequency (H

z) 
50/60 H

z
Current H

arm
onic Distortion (TH

Di)
 < 3%

 per IEEE519
Pow

er Factor (cosine phi) [2]
 0.0 leading … 0.0 lagging

Reactive pow
er com

pensation
Four quadrant operation

DC
DC Voltage Range (Vdc)

891-1310
913-1310

934-1310
976-1310

DC Voltage Ripple
<3%

M
ax. DC continuous current (A)

Battery Technology
All type of batteries (BM

S required)
N

um
ber of separate DC inputs

Up to 6 [3]

EFFICIEN
CY &

A
UX. SUPPLY

98%
 (prelim

inary)
M

ax. Standby Consum
ption

 < approx. 50W
/per m

odule
M

ax. Pow
er Consum

ption (VA) (W
)

External Auxiliary Supply
O

ptional
CA

BIN
ET

Dim
ensions [W

xDxH
] (ft/m

m
)

Fram
e 1   

9 x 7 x 7 / 2.7 x 2.2 x 2.2
Fram

e 2 
12 x 7 x 7 / 3.7 x 2.2 x 2.2 

W
eight (lbs/kg) 

Fram
e 1 

4900 - 10802,65
Fram

e 2 
7000 - 15432,36

Air Flow
Bottom

 intake. Exhaust top vent
Type of ventilation 

Forced air cooling
EN

VIRO
N

M
EN

T
Degree of protection

IP54 / N
EM

A3R (I65 O
ptional)

Perm
issible Am

bient Tem
perature

-35°C
[4] to +60°C / >50°C Active Pow

er derating
Relative H

um
idity 

0%
 to 100%

 N
on condensing

M
ax. Altitude (above sea level)

 2000m
 / >2000m

 pow
er derating (M

ax. 4000m
)

N
oise level  [5] 

< 79 dBA
CO

N
TRO

L
IN

TERFACE
Interface

G
raphic Display (inside cabinet) / O

ptional Freesun App
Com

m
unication protocol

M
odbus TCP

Pow
er Plant Controller

 O
ptional. Third party SCADA system

s supported
Keyed O

N
/O

FF sw
itch 

Standard
Digital I/O

O
ptional [3]

Analog I/O
 

O
ptional [3]

PROTECTIO
N

S
G

round Fault Protection
Insulation m

onitoring device
H

um
idity control 

Active H
eating

G
eneral AC Protection & Disconn.

 Circuit Breaker
G

eneral DC Protection & Disconn. 
Contactor + Fuses

O
vervoltage Protection

AC and DC protection (type 2)

67

Consult Pow
er Electronics for derating curves.

2-P(kW
) 2).

[4] H
eating resistors kit option below

 -20°C.
[5] Readings taken 1 m

eter from
 the back of the unit.
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ULTI PCS
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A
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T
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IST
IC

S 
FR

EEM
A

Q
 M

U
LT

I P
C
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 TO

 690V
T

EC
H

N
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A
L C

H
A

R
A

C
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A
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 M
U
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C
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FR
EEM

A
Q

 STATC
O

M

TAKING ADVANTAGE 
OF THE M

OST FLEXIBLE 
1500V INVERTER 
PLATFORM

UTILITY SCALE STATIC CO
M

PEN
SATO

R

Freem
aq STATCO

M
 is a high pow

er, utility scale, m
odular 

static com
pensator. It is ideal for dynam

ic reactive response, 
VAR support and grid voltage stabilization in either industrial 
locations or distributed generators such as renew

able energy 
plants. Its m

odular design and redundant topology m
ake it 

the perfect solution for the m
ost dem

anding installations. As 
an outdoor solution, it doesn’t need to be installed in a techni-
cal room

 and neither does it need additional cooling thanks to 
its revolutionary iCO

O
L 3 system

. It is available in 2 different 
fram

es ranging from
 2300  kVAr to 3800 kVAr.
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ICO
O

L 3

IP65 AVA
ILA

BLE

M
O

DULA
R DESIG

N

FIELD REPLACEA
BLE UN

ITS
FRU 
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FREEM
AQ

 STATCO
M

A
U

X
ILIA

RY
PA

N
EL

P
O

W
ER

STA
G

ES

C
O

M
PA

C
T D

ESIG
N

 - EA
SY TO

 SER
V

IC
E

By providing full front access the Freem
aq Statcom

 series 

achieving a low
er O

PEX). The total access allow
s a fast sw

ap 

W
ith the Freem

aq Statcom
, Pow

er Electronics offers its 
m

ost com
pact solution, achieving 3.8M

W
 in just 12ft long, 

reducing installation costs and labor tim
e.

ST
R

IN
G

 C
O

N
C

EP
T P

O
W

ER
 STA

G
ES

The Freem
aq Statcom

 com
bines the advantages of a central 

inverter w
ith the m

odularity of the string inverters. Its pow
er 

w
ithout the need of advanced technical service personnel, 

providing a safe, reliable and fast Plug&Play assem
bly system

.

IN
N

O
VAT

IV
E C

O
O

LIN
G

 SYST
EM

Based on m
ore than 3 years of experience w

ith our M
V 

system
 allow

ing IP65 degree of protection in an outdoor 
converter. iCO

O
L3 delivers a constant stream

 of clean air to 
the FRUs, being the m

ost effective w
ay of reaching up to IP65 

degree of protection, w
ithout having to m

aintain cum
ber-

avoiding the com
m

only know
n inconveniences of it (com

plex 
m

aintenance, risk of leaks, higher num
ber of com

ponents…), 
therefore resulting in an O

PEX cost reduction.

A
C

T
IV

E H
EAT

IN
G

W
hen the unit is not actively exporting pow

er, the inverter 
can im

port a sm
all am

ount of pow
er to keep the inverter 

internal am
bient tem

perature above -20°C, w
ithout using 

external resistors. 

hom
ogeneous w

ay to prevent condensation, increasing the 
inverters availability and reducing the m

aintenance. PATEN
TED
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EA
SY TO

 M
O

N
ITO

R

The Freesun app is the easiest w
ay to m

onitor the status of 

rem
ote connectivity to any sm

art device for detailed updates 
and inform

ation w
ithout the need to open cabinet doors. 

The app user friendly interface allow
s quick and easy access 

to critical inform
ation (energy registers, production and events).

AVA
ILA

BLE IN
FO

RM
ATIO

N
Inverter and Pow

er m
odule data (Vol-

tages, currents, pow
er, tem

peratures, 
I/O

 status...).
W

eather conditions.
Alarm

s and w
arnings events.

Energy registers.
O

thers.
FEATURES

Easy W
ireless connection.

Com
prehensive interface.

Real tim
e data.

Save and copy settings.
LA

N
G

UAG
E

English, Spanish.

SYSTEM
 REQ

UIREM
EN

TS
iO

S or Android devices.

SETTIN
G

S CO
N

TRO
L

Yes

to m
anage high DC link voltages and m

akes the difference 
in the 1,500 Vdc design. Pow

er Electronics has m
any years 

of pow
er design in both inverters and M

V drives and the 

M
U

LT
ILEV

EL TO
P

O
LO

G
Y

Freem
aq Statcom

 design is the result of our experience w
ith 

3 level topologies. The 3 level IG
BT topology reduces stage 

harm
onic distortion.

TW
O

-LEVEL IN
VERTER

TIM
E (s)

VOLTAGE (V)

TIM
E (s)

VOLTAGE (V)

TH
REE-LEVEL IN

VERTER

OTH
ER IN

VERTER
PO

W
ER ELECTRO

N
ICS SO

LUTIO
N

Consult Pow
er Electronics for derating curves.

[2] H
eating kit option required below

 -20°C.
[3] Sound pressure level at a distance of 1m

 from
 the rear part.

FRA
M

E 1
FRA

M
E 2

N
UM

BER O
F M

O
DULES

4
6

REFEREN
CES

FT2300
FT3450

AC
AC O

utput Pow
er (kVA/kW

) @
50°C [1]

2300
3450

M
ax. AC O

utput Current (A)@
50°C

1925
2887

O
perating G

rid Voltage (VAC) 
690V ±10%

 [3]

O
perating G

rid Frequency (H
z) 

50/60 H
z

Current H
arm

onic Distortion (TH
Di)

 < 3%
 per IEEE519

EFFICIEN
CY & A

UX. SUPPLY
98.8%

M
ax. Standby Consum

ption
 < approx. 50W

/per m
odule

CA
BIN

ET
Dim

ensions [W
xDxH

] (ft)
9 x 7 x 7

12 x 7 x 7
Dim

ensions [W
xDxH

] (m
)

2.7 x 2.2 x 2.2
3.7 x 2.2 x 2.2

W
eight (lbs)

10802,65
15432,36

W
eight (kg)

4900
7000

Type of ventilation 
Forced air cooling

EN
VIRO

M
EN

T
Degree of protection

N
EM

A 3R / IP54 / (IP65 O
ptional)

Perm
issible Am

bient Tem
perature

-35°C
[2] to +60°C, >50°C / Active Pow

er derating (>50°C)
Relative H

um
idity 

4%
 to 100%

 Condensing
M

ax. Altitude (above sea level)
 2000m

 / >2000m
 pow

er derating (M
ax. 4000m

)
N

oise level  [3] 
< 79 dBA

CO
N

TRO
L IN

TERFACE
Interface

G
raphic Display (inside cabinet) / O

ptional Freesun App display
Com

m
unication protocol

M
odbus TCP

Pow
er Plant Controller

 O
ptional. Third party SCADA system

s supported
Keyed O

N
/O

FF sw
itch 

Standard
Digital I/O

O
ptional

Analog I/O
 

O
ptional

PROTECTIO
N

S
G

round Fault Protection
Insulation m

onitoring device
H

um
idity control 

Active H
eating

G
eneral AC Protection & Disconn.

 Circuit Breaker
O

vervoltage Protection
Type 2

FREEM
AQ

 STATCO
M

T
EC

H
N

IC
A

L C
H

A
R

A
C

T
ER

IST
IC

S 
FR

EEM
A

Q
 STATC

O
M

 690V
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P
O

W
ER

 P
LA

N
T C

O
N

T
R

O
LLER

ENHANCE 
THE DYNAM

IC 
GRID SUPPORT OF 
YOUR PV PLANT

PO
W

ER PLAN
T CO

N
TRO

LLER

Pow
er Electronics experience in integrating its products into 

different global electrical netw
orks enables us to offer a set 

of solutions that can be custom
ized to your requirem

ents to 
control different sources of energy into the sam

e grid.
The integration of an alternative pow

er source creates an 
unprecedented opportunity to reduce operational costs to off 
grid industrial and com

m
ercial facilities.
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LO
A

D LEVELIN
G

REN
EW

A
BLE IN

TEG
RATIO

N

UTILITY CURTA
ILM

EN
T RECO

VERY

CLIPPIN
G

 RECO
VERY

FREQ
UEN

CY REG
ULATIO

N
 SYSTEM

PEA
K PO

W
ER SH

AVIN
G
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G
enS
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Lo

ad
 P
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le
G

enS
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E
nerg

y S
to

rag
e

E
nerg

y injectio
n

G
enS

et 3

ILU
S

T
R

A
T

IV
E

P
O

W
ER

 P
LA

N
T C

O
N

T
R

O
LLER

The Pow
er Plant Controller (PPC) can be the m

ain governor 
of the m

ost com
plex M

ulti PCS system
s by m

onitoring the 
point of interconnection (PO

I) and at the sam
e tim

e contro-
lling the pow

er generation and storage equipm
ent.

The PPC is equipped w
ith the latest PLC based m

icropro-
cessor that interacts through the program

m
able digital/

• PPC m
ain governor and interface of the system

.

• M
ultiple renew

able pow
er sources: solar, w

ind, etc.

• Centralized dynam
ic grid support at PO

I.

• Pow
er sm

oothing – Enable ram
p rate control.

• Storage equipm
ent control.

analogue signals and com
m

unication ports (M
odbus TCP). 

The PPC together w
ith the Freesun solar inverter or the Free-

m
aq series can be custom

ized for those countries (Puerto 
Rico, H

aw
aii….) that require full com

pliance to stringent 
dynam

ic grid support response at PO
I.

PO
W

ER ELECTRO
N

ICS 

• PPC m
ain governor and interface of the system

.

• M
ultiple G

enSets and storage equipm
ent control.

• Centralized dynam
ic grid support at PO

I.

• Pow
er shaping - Enhanced broad im

plem
entation of

 decentralized PV.

• Pow
er sm

oothing – Enable ram
p rate control.

77
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E
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U
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T
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M
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A
PA

B
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V
o

ltag
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O
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ith V
R
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PO
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DYN
A

M
IC

 G
R

ID
 SU

P
P

O
RT

The Pow
er Electronics Pow

er Plant Controller is a device 
used to m

anage PV plants in order to com
ply w

ith all the 
utility and custom

er requirem
ents, thanks to its fast and 

to m
anage the perform

ance of the PV plant, guaranteeing 
grid quality requirem

ents. 

to support the grid, by controlling the reactive and active 

control device allow
s the user to custom

ize the unit, in order 
to com

ply w
ith any grid code standards and regulations.
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G
EN

ERA
L DATA

Dim
ensions (W

xDxH
) m

m
415 x 230 x 515

W
eight (kg)

10
M

ounting system
W

all m
ounted

Com
patible Inverters

H
E, H

EC, H
EM

, H
EM

K and Freem
aq PCS

Pow
er Supply

250W
I/O

 and
CO

M
M

UN
ICATIO

N
S

 [1]
4 x Digital Inputs

Program
m

able inputs and active high (24Vdc).
O

ptically isolated.
1 x RS485 Port

3 w
ires (G

N
D,A,B), M

odbus RTU

1 x USB Port
Reserved for TS.

1 x CAN
 Port

3 w
ires (LO, G

N
D, H

I), M
odbus RTU

1 x Ethernet Port (RJ45)
M

odbus TCP/IP 
EN

VIRO
N

M
EN

TA
L 

CO
N

DITIO
N

S
O

peration Tem
perature

0~
50°C (32°~

122°F)
Storage tem

perature
-20~

80°C (-4°~
176°F)

H
um

idity
5-95%

 non-condensing
Degree of protection

IP42
CERTIFICATIO

N
S

CE
OTH

ERS
W

eb interface for local and rem
ote m

onitoring
Custom

ized solution

[1] Com
m

unication ports can be custom
ised depending on PV plant design w

ithout prior notice.

PPC
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H
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UN
ITED STATES

Pim
a, 11M

W

FREEM
AQ

 PCS

A
USTRA

LIA
 

Ballarat, 30M
W

FREEM
AQ

 PCS

UN
ITED STATES

Casco Bay, 18M
W

FREEM
AQ

 PCS

UN
ITED STATES

Citrus, 2M
W

FREEM
AQ

 DC/DC

UN
ITED STATES

Vista, 43.2M
W

FREEM
AQ

 PCS

M
ore than 12GW

 installed around the w
orld.
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Pow
er Electronics (The Seller) w

arrants that their Energy Storage And Pow
er 

Q
uality Products are free of faults and defects for a period of 3 years, valid 

from
 the date of delivery to the Buyer. It shall be understood that a product is 

free of faults and defects w
hen its condition and perform

ance is in com
pliance 

The w
arranty shall not extend to any Products w

hose defects are due to 

(i) careless or im
proper use, (ii) failure to observe the Seller’s instructions 

regarding the transport, installation, functioning, m
aintenance and the storage 

w
ithout prior w

ritten authorization of the Seller, (iv) negligence during the 

The w
arranty excludes com

ponents that m
ust be replaced periodically such 

and tear. The w
arranty excludes external parts that are not m

anufactured by 

the Seller under the brand of Pow
er Electronics. 

The Seller undertakes to replace or to repair, him
self, at their discretion, any 

Product or its part that dem
onstrates a fault or defect, w

hich is in conform
ance 

w
ith the aforem

entioned term
s of the w

arranty. Reasonable costs associated 

w
ith the disassem

bly/assem
bly, transport and custom

s of equipm
ent w

ill also 

be undertaken by the Seller except in cases of approved intervention by the Buyer 

and/or their representative w
here cost allocation has been previously agreed.

Pow
er Electronics stands by the quality and durability of our inverters. That 

is w
hy w

e offer a com
prehensive 3 year w

arranty on our equipm
ent. As the 

inverter is the critical com
ponent of the installation, it m

ust not shutdow
n.

 This is w
hy w

e have m
ade it our top priority to create a robust and reliable 

product and give the best service and w
arranty along w

ith it. To boost your 

are also available.

In case of fault or defect, the Buyer shall notify the Seller in w
riting by using 

the follow
ing contact em

ail: quality@
pow

er-electronics.com
, of the presence 

of any fault or defect w
ithin 15 days of the fault or defect event. The serial 

num
ber of the defective product plus a brief description of the fault m

ust be 

included in the em
ail. Failure to notify the Seller of fault or defect w

ithin this 

tim
e period m

ay result in the w
arranty becom

ing invalid. 

In the event of replacem
ent of defective Product or part thereof, the property 

of the Product or part shall be transferred to the Seller. 

The Seller shall bear no liability for dam
ages to property or third persons, 

even as m
anufacturer of the Products, other than that expressly provided by 

virtue of applicable m
andatory law

 provisions. In any case, the Seller shall not 

be liable for indirect or consequential dam
ages of w

hatsoever nature as, by 

The Seller shall, at their discretion, forfeit all w
arranty rights of the Buyer if 

the total sum
 of the contract and paym

ent has not been reached in accordance 

w
ith the agreed conditions of the contract. 

N
o other w

arranties, express or im
plied, are m

ade w
ith respect to the 

Products including, but not lim
ited to, any im

plied w
arranty of m

erchantability 

In any case, the Buyer’s right to dam
ages shall be lim

ited to a m
axim

um
 

am
ount equal to no m

ore than the price obtained by the Seller of the faulty or 

defective Products. 

These conditions shall apply to any repaired or replacem
ent products. N

ot 

w
ithstanding the above, the replacem

ent of a Product does not im
ply an 

extension of the term
 of w

arranty outside that of the original term
.
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C/ Leonardo da Vinci, 24 - 26

Parque Tecnológico, 46980.

Paterna - Valencia. - Spain.

Tel. 902 40 20 70

Tel. (+34) 96 136 65 57

Fax (+34) 96 131 82 01

sales@
pow

er-electronics.com
.au

Tel. (+61) 7 3386 1993

sales@
pow

er-electronics.kr

Tel. (+82) 2 3462 4656

salesjapan@
pow

er-electronics.com

Tel. (+81) 80 9386 6107

ventascolom
bia@

pow
er-electronics.com

Tel. (+57) 322 3464855

ventasperu@
pow

er-electronics.com

Tel. (+51) 979 749 772

com
ercialbrasil@

pow
er-electronics.com

Tel. (+55) 11 5891 9612

ventasm
exico@

pow
er-electronics.com

Tel. (+52) 1 55 2653 3738

sales@
pow

er-electronics.com
.cn

Tel. (+86 10) 6437 9197

m
iddleeast@

pow
er-electronics.com

Tel. +971 4 364 1200

info@
ped-deutschland.de

Tel. (+49) 911 99 43 99 0

ventaschile@
pow

er-electronics.com

Tel. (+56) 9 8587 4347

sales@
pow

er-electronics.co.nz

Tel. (+64 3) 379 98 26

ventesfrance@
pow

er-electronics.com

Tel. +33(0)1 46 46 10 34 Ext. 1034

uksales@
pow

er-electronics.com

Tel. (+44) 149 437 00 29

sales@
pow

er-electronics.us

Tel. (+1) 602-354-4890

salesindia@
pow

er-electronics.com

Tel. (+91) 80 6569 0489

infoitalia@
pow

er-electronics.com

Tel. (+39) 342 50 73 691
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Pow
er Electronics reserves the right to m

odify w
hole 

or part of the content of this brochure at any tim
e and 

w
ithout prior notice. June, 2018.
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