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1.0 Executive Summary 

 

1.1 PROJECT OVERVIEW 

Centrica Business Solutions Services, Inc. (Centrica) is pleased to provide this Investment Grade Audit 

(IGA), for Albany County. We developed the following report to identify, document, and present a turn-

key photovoltaic (PV) solar canopy and electric vehicle (EV) charging station solution for the County at the 

MVP Arena Parking Garage. 

We greatly value the support we have received from numerous members of the staff during the IGA and 

look forward to expanding our partnership with Albany County by implementing the Facility Improvement 

Measures (FIMs) during the design-build implementation phase of the project.  

This report provides the scope of work, energy savings estimates, and cost proposal for infrastructure 

improvement and cost reduction strategies at the MVP Arena Parking Garage in Albany, NY 

Centrica will complete the scope of work described in this proposal for an installed cost of $7,816,311. 

We will procure utility incentives with an estimated value of $541,674. If the value of the incentives 

exceeds the estimated incentive value, the additional incentive value will be kept by Albany County at the 

completion of the project implementation.  Thus, the final project cost to Albany County after anticipated 

Utility incentives and prior to ongoing service requirements is $7,274,637.    

Additionally, this project qualifies for two separate Direct Pay credits that have been included as part of 

the Federal Inflation Reduction Act (IRA).  Additional information on these credits is provided later in this 

report, but the County is estimated to be able to receive a direct payment of $2,349,874 upon completion 

of the project. 

1.2 SUMMARY OF PROPOSED FACILITY IMPROVEMENT MEASURES (FIMS) 

Centrica previously conducted a Preliminary Feasibility Assessment (PFA) on February 2, 2023 to 

document the potential energy savings and budgetary costs. The FIMs identified in the PFA were 

evaluated in detail and the FIMs shown in Table 1 were selected by Albany County for further 

development as part of this IGA.  

Table 1 provides savings, implementation price, and estimated utility incentives for the recommended 

FIMs. Please note that these costs also include the necessary utility infrastructure upgrade costs that were 

prepared by National Grid. 
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Table 1: Summary of Recommended Facility Improvement Measures 

FIM Name 
Annual Utility 

Savings ($/yr) 
FIM Cost 

Utility 

Incentive 

Federal Direct-

Pay Credits 

1 – Install Canopy Mounted Solar PV 

Array and Under Canopy Lighting 
$151,450 $5,330,622 $52,983 $1,673,405 

2 – EV Charging Stations and 

Infrastructure 
$16,942 $2,485,689 $488,691 $1,131,337 

TOTAL $168,392 $7,816,311 $541,674 $2,316,050 

 

1.3 PROJECT GUIDELINES AND GOALS 

Centrica has worked with the following objectives in mind for Albany County: 

• Reduce the County’s carbon footprint by enabling the production of green electricity and 

facilitating a transition to an all-electric vehicle fleet. 

• Perform an investment grade audit for the installation of a fixed-tilt roof canopy for mounting 

a solar PV array, under canopy lighting, and robust EV charging infrastructure within the 

facility. 

• Maintain or improve existing environment within the facility. 

• Provide quality engineering, construction, and long-term performance of these systems under a 

turnkey approach. 

 

1.4 UTILITY INCENTIVES SUMMARY 

During this study, we confirmed that utility and State incentives will be available to reduce the cost of 

the PV array and the installation of EV chargers and associated infrastructure. Centrica has confirmed 

the availability of incentives based on the 2024 program offerings from NYSERDA and National Grid. We 

will work directly with the Utility and NYSERDA to provide the incentives indicated in Table 1. We will fill 

out the required forms and provide for Albany County’s review and signature. The incentives will be paid 

to the County and has reduced the amount of the project by $541,674.  The incentives require Albany 

County’s participation and cooperation to attain, and it is expected that Albany County will make all 

reasonable efforts to assist in procuring the incentives.   

 

 

1.5 ENVIRONMENTAL BENEFITS 

These turnkey improvements give Albany County the opportunity to reduce its carbon footprint, 

reducing harmful environmental impacts. The positive impact this project will have on the environment 

is quantifiable. Most of the energy generated by power plants in the United States comes from burning 
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fossil fuels. By reducing energy consumption, fewer fossil fuels are consumed which means less 

pollution. For Albany County, the project will reduce greenhouse gases by about 410 metric tons CO2e 

each year based on the calculated (projected) savings of 1,026,204 kWh/yr. Figure 1 illustrates the 

reduction in greenhouse gases each year in terms of equivalencies of familiar items.  These numbers 

were calculated through the EPA Greenhouse Gas Equivalencies Calculator 

https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator. 

Figure 1: Greenhouse Reduction Equivalencies 

 

   

57 VEHICLES OFF THE ROAD CARBON SEQUESTERED BY  

536 ACRES OF FOREST 

CO2 EMISSIONS FROM 47 HOMES 
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2.0 Facility Description 

Centrica Engineers audited the MVP Arena Parking Garage as summarized below.  

Table 2: Summary of Audited Facilities 

Facility Address 

MVP Arena Parking Garage 100 Beaver Street, Albany, NY 

 

 

2.1 MVP ARENA PARKING GARAGE 

The MVP Arena Parking Garage was originally constructed 

in approximately 1990.  It has since undergone a recent 

renovation/rehabilitation to address some issues with 

waterproofing and concrete spalling and has had an LED 

lighting upgrade performed.  It is an open-sided structure 

that provides parking for events at the adjacent arena, as 

well as for the Albany County fleet of vehicles.  The existing 

top deck is open to the elements.   

The garage is currently served by an 800 Amp, 208v 

electrical service that is nearing its full capacity.  The 

County has recently installed several Level 2 EV chargers to 

allow for some of their electric vehicle fleet to charge on the ground level of the garage. 

No other utilities were investigated at this facility as part of this investment grade audit.  
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3.0 Utility Usage Overview 

3.1 UTILITY USAGE AND COST SUMMARY 

Albany County currently spends $37,338 annually on utilities for the MVP Arena Parking Garage.  It is 

important to note that as part of this project, a new electrical service will be extended to the building.  

The existing account numbers, rates, and consumption are presented here for baseline comparison 

purposes only, but this account will not be directly impacted by the work as part of this project.  A 

detailed month by month view of the baseline period usage data is provided in Appendix A. 

Table 3 summarizes the energy cost allocated to electricity for the baseline period of June 2022 – May 

2023.  

Table 3: Annual Utility Usage & Cost Summary 

Electricity 

kWh/yr $/yr 

254,400 $37,338 

 

 

Figure 2 displays the monthly utility usage for electricity during the baseline period.  

Figure 2: Baseline Electrical Usage 
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3.2 UTILITY RATE REVIEW 

Utilities and energy sources for the buildings reviewed for the MVP Arena Park Garage are limited to 

electricity only. Table 4 lists the utility and the current supplier.  Utility rates are listed in Table 5. 

Table 44: Utility/Energy Sources 

Building Electricity - Distribution Electricity - Supply 

MVP Arena Parking Garage National Grid National Grid 

 

Table 55: Utility Rates Summary 

Building Electricity ($/kWh) Electricity ($/kW) 

MVP Arena Parking Garage $0.0728 $0.304 

 

3.4 RECONCILIATION OF USAGE TO BASELINE 

The data used for the energy baseline has been reviewed and there are no unusual findings. The meter 

readings were based on actual readings during the baseline period of June 2022 to May 2023. 
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4.0 Facility Improvement Measures (FIMs) 

4.1 FIM #1: INSTALL CANOPY MOUNTED SOLAR PV ARRAY AND UNDER 

CANOPY LIGHTING 
 

OBSERVATION 
Centrica and Albany County had multiple discussions about ways that the County could further its 

sustainability goals by producing carbon-free electricity.  While the County has recently commissioned a 

large solar array that they are utilizing through a PPA, there was a limited amount of County-owned solar 

in their building portfolio.   

Upon further investigation, the MVP Arena and Parking Garage were determined to be ideal candidates 

for evaluation of a siting a solar photovoltaic (PV) system, given the large loads of the arena.  The garage 

itself has a structure that is ideally suited for mounting solar panels, and also houses a growing electric 

vehicle fleet that will increase the overall electrical consumption of the building. 

Discussions with National Grid revealed that the existing electrical service in the building was not suitable 

for additional vehicle charging, or for connection of any type of distributed generation.   

 

RECOMMENDATION 
Centrica performed a preliminary engineering analysis of both the parking garage structure, as well as the 

electrical infrastructure.  This electrical design was submitted to National Grid as part of the standard 

interconnection process, where it was determined that a new electrical service would need to be 

constructed, rather that connecting to the existing electrical system.   

Centrica recommends the installation of a 1.06 MWdc canopy mounted solar array.  A steel canopy will 

be constructed that will mount onto the existing parking garage structure and allow for a continuous 

superstructure of panels to be mounted on it. This will provide a roof-like appearance to the garage and 

will provide a significant amount of space for the necessary solar exposure for the PV panels. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Albany County – MVP Arena Parking Garage 

Investment Grade Audit 

December 13, 2024  

 

 

 

 

 

 

 

 2024 Centrica Business Solutions.  

 

Page 11 

 

Figure 3: Proposed Solar Canopy 

 

 

 

 

As part of the installation of the new canopy, the existing pole mounted area lights will need to be 

removed.  New LED under canopy lighting will be installed for safety and security as part of the 

construction of the canopy. 

In order to connect the new PV array to the existing electrical grid, a new electrical service is required to 

be installed by National Grid.  This additional work will be installed in concert with the new EV charging 

infrastructure.  Centrica will be installing the necessary conduits and switchgear, while the final 

connections and wire pulling will be performed by National Grid.   

The initial structural report for the parking garage is attached here as Appendix B.  Centrica’s 10% design 

documentation for the PV array and associated electrical infrastructure are attached as Appendix C.  As 
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part of the next phase of the project, these designs will be taken to 100% in phases, with approvals by the 

utility and AHJ as appropriate. 

As part of the scope of work for this measure, Centrica will complete the following: 

• Design, procure, and install a fixed tilt, canopy-mounted photovoltaic system rated for 1.06 

MWdc 

• Engineering of the structure for attachment to the existing parking garage and to withstand 

the appropriate wind and snow loads for Albany, NY.  Drawings to be stamped by a 

Professional Engineer licensed in the State of New York. 

• Engineering of the system for construction and interconnection to the existing utility grid.  

Electrical drawings to be stamped by a Professional Engineer licensed in the State of New York. 

• Provide and install a steel canopy structure for support of the new solar panels, under canopy 

lighting, and necessary electrical infrastructure.  Canopy will be equipped with snow guards. 

• Provide and install inverters to convert the DC output from the solar panels to AC input to the 

existing electrical grid.  Basis of design is a Quantity of 12 60kW inverters. 

• Provide and install solar modules (panels) provided by Silfab.  These panels will meet the 

domestic content requirements as outlined in the Inflation Reduction Act (IRA) to allow for 

obtaining a direct pay incentive.  Basis of design is the Silfab 580W module. 

• Provide and install a cloud-based data acquisition system (DAS) for the array.  Basis of design is 

manufactured by Also Energy. 

• Provide and install wiring and conduit as needed to connect the panels and inverters to the 

newly installed electrical infrastructure.  The system will connect to new electrical switchgear, 

and a newly installed utility meter.   

• Provide and install necessary conduits for the new electrical service as required by National 

Grid 

• Provide and install necessary overcurrent protection and disconnects as outlined by National 

Grid’s connection standards and the results of the CESIR study. 

• Create project submittals for Albany County, National Grid, and NYSERDA for interconnection 

and incentive approvals 

• Testing, commissioning, and final inspections as required. 

• Owner training on PV system operation, location of safety switches, setup of web-based 

monitoring, and review of maintenance for the PV system. 

• Centrica will prepare a full set of turnover documentation upon completion of the project.  

This includes the 100% design drawings, product specification information, and all written 

warranties and warranty procedures. 

 

SAVINGS SUMMARY 
Savings from the installation of the solar array are based upon a model created using the Helioscope 

software.  The software analyzes the tilt of the panels, the solar insolation that occurs throughout the 

year for Albany, NY, and the specifics of the components selected by Centrica for this design to estimate 

the annual system output.  This output was then used for the NYSERDA VDER V3.1 (Value of Distributed 

Energy Resources) calculator to determine a cost savings for the first 25 years of the lifetime of the system.   
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Electricity production in the first year is estimated to be 1,157,693 kWh, which results in an estimated 

cost savings of $154,552. 

The Helioscope model can be found in Appendix D. Product information on the proposed panels and 

inverters can be found in Appendix F. 

UTILITY INCENTIVES 
Centrica will apply for incentives through NYSERDA as part of the NY-SUN program. We anticipate an 

incentive of $52,983 for this FIM. 

 

There is also a Direct Pay incentive available to Albany County as part of the Inflation Reduction Act.  

Centrica estimates that Albany County could receive 34% of the costs for this measure, or $1,673,405 as 

a direct pay once the project is completed.  Centrica will supply the information required by the County 

to apply for this incentive. 
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4.2 FIM #2: ELECTRIC VEHICLE CHARGERS AND INFRASTRUCTURE 

 

OBSERVATION 
Albany County currently uses the lowest level of the MVP Arena Parking Garage for their vehicle fleet 

parking.  As part of previous sustainability efforts, 8 electric vehicle charging stations have been installed 

that are connected to the existing buildings 208v 800A electrical service.  The existing service is at capacity 

and is unable to support any additional chargers in the parking garage.  

The County is moving towards electrifying the majority of its fleet vehicles and would like to be able to 

have a centralized location for both parking and charging its fleet, and to offer charging to patrons of the 

MVP arena when they attend for events to encourage electric vehicle adoption within the County.  

 

RECOMMENDATION 
Centrica will work with National Grid to install a new electrical service that is capable of supporting up to 

72 new Level 2 electric vehicle chargers.  As part of these efforts, the new electrical service will be sized 

and constructed in tandem with the new photovoltaic electrical service.  Centrica will install the 

necessary conduit, wiring, switchgear, circuit breakers and distribution panels to support a full build out 

of 72 chargers and will install 52 Zerova chargers as part of this phase of construction.  Product 

information can be found in Appendix F. 

 

As part of this measure, Centrica will provide the following: 

 

• 32 EV Charging Stations for the County Fleet on the bottom floor. 

• 4 Public EV Charging stations per floor on Floors 2-6, with electrical infrastructure (breaker 

spaces in panels, conduit and wire sized for future capacity) to support 8 chargers per floor at 

final build-out. 

• Charging stations will be 48A, to support a maximum output of 9.9kW 

• Cable management devices will be provided for each charger.  This will support extended 

charging cables with a retractable device to keep them off the ground and to enable reaching 

any of the charge port locations that may be used by different manufacturers. 

• Chargers will be configured with J1772 configuration, but have the potential to add in NACS 

ports if desired by the County 

• Fleet stations will be activated via RFID cards/fobs 

• Public Stations will have payments processed via scanning with a QR Code and will utilize the 

EVConnect app 

• 5 Years of OM and software services  

• With the support of National Grid, installation of a new electrical service, transformer, 

switchgear, conduits and conductors to provide the necessary capacity for the electric vehicle 

charging stations.  These efforts will be coordinated with the service requirements needed for 

the new solar canopy to be installed on the garage. 
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SAVINGS SUMMARY 
Savings anticipated for this measure are based upon the transition from purchasing gasoline to power 

the Albany County fleet to purchasing electricity.  Centrica was provided information about the existing 

fleet makeup and average fuel economy for each of those vehicles.   

 

Using an average gasoline cost of $3.23/gallon and a proposed electricity cost of $0.20/kWh, Centrica 

estimates that the County would save 12,920 gallons of gasoline, which would be replaced by 108,600 

kWh of electricity.  This results in a savings of $16,942 each year of a fully electrified fleet.  

 

Additional information on this calculation can be found in Appendix E. 

 

UTILITY INCENTIVES 
There are several different incentives available for this measure.  The first is the ChargeReady 2.0 program 

from NYSERDA.  This is estimated to pay $76,000 to help the County recoup the cost of the charging 

stations.  Centrica has selected chargers that will comply with the requirements of the ChargeReady 2.0 

program and will file the application forms when we are within the construction timeline required by that 

program.   

The second incentive program is through the National Grid EV Make Ready program.  This program 

provides a reimbursement for the electrical infrastructure upgrades that may be required for the 

installation of charging stations.  For this project, we anticipate an estimated Make Ready rebate of $412-

691.  A portion of the available funds from this program will apply to the work that is to be performed by 

National Grid to install a new electrical service for the charging stations.   

The final program available is the Federal Alternative Refueling Tax Credit, which the County is eligible for 

as a direct payment due to the Inflation Reduction Act.  This amount is estimated to be $686,407, or 

approximately 30% of the total EV project costs. 
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5.0 Summary 

5.1 FINANCIAL SUMMARY 

Albany County will complete improvements valued at $7,816,311. In addition, the use of available utility 

incentives and Direct Pay Tax Credits has the potential to reduce the project costs by $2,891,548. Table 

6 provides an overview of the project costs and savings. 

 

Table 6: Cost and Savings Summary 

  

Project Total Investment $7,816,311 

Estimated NY-SUN Incentive ($52,983) 

Estimated National Grid EV Make-Ready Incentive ($412,691) 

Estimated NYSERDA ChargeReady 2.0 Incentive ($76,000) 

Estimated Direct Pay Investment Tax Credit for Solar ($1,673,405) 

Estimated Direct Pay Incentive for Alternative Refueling Tax Credit ($642,646) 

Net Project Investment (After Incentives and Credits) $4,958,586 

 

5.2 PROJECT MANAGEMENT AND SCHEDULE 

Our Centrica Senior Project Manager, Geoff Frey, who is based out of our Malta, NY office will have the 

overall responsibility for managing and executing the construction phase of this project. A detailed Work 

Breakdown Schedule will be provided as part of the Project Management Plan presented during the 

construction phase. 
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Appendix A – Utility Baseline Data 
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Baseline Year Data for National Grid Account 40312-79100 

 

 

 

6/1 20,240 kWh $3,162

7/1 15,760 kWh $2,674

8/1 16,240 kWh $3,642

9/1 16,080 kWh $3,065

10/1 15,680 kWh $2,535

11/1 16,880 kWh $1,708

12/1 24,400 kWh $3,632

1/1 24,240 kWh $4,591

2/1 28,000 kWh $4,494

3/1 28,240 kWh $3,059

4/1 26,000 kWh $2,683

5/1 22,640 kWh $2,092

MonthYear

2022 - 

2023

Electricity

Consumption Cost
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Appendix B – Structural Analysis Report 
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Appendix C – 10% Electrical Design Drawings 
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2
PV-100

PV DC SIZE 991.44 KW
PV AC SIZE 720 KW
MODULE TYPE BOVIET BVM7612M-540-H-HC-BF-DG
MODULE QUANTITY 1836 MODULES
MODULE TILT 3°
MODULE AZIMUTH 220°
INVERTER TYPE CHINT CPS SCA60KTL-DO-US
INVERTER QUANTITY 12 INVERTERS
EV CHARGING TYPE MODEL TBD
EV CHARGING PORT CAPACITY 7.2 KW
EV CHARGING PORT QUANTITY 74 PORTS
TOTAL EV CHARGING CAPACITY 532.8 KW

PANEL INVERTER MODEL INVERTER
SIZE (AC)

INVERTER
QTY.

SYSTEM
SIZE (AC)

MODULE
MODEL

MODULE
SIZE (W)

NAMEPLATE

NUMBER
OF

STRINGS

MODULES
PER STRING

NUMBER OF
MODULES TILT AZIMUTH

SYSTEM SIZE
(KWDC)

NAMEPLATE
DC:AC

ACP-A CHINT CPS
SCA60KTL-DO-US 60 12 720

BOVIET
BVM7612M-540

-H-HC-BF-DG
540 108 17 1,836 3° 220° 991.44 1.38

TOTAL: - - 12 720 - 540 108 - 1,836 - - 991.44 1.38

ENLARGED ELECTRICAL EQUIPMENT PLAN
SCALE: 1/8" = 1'-0"

2

3
PV-100
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SYSTEM SUMMARY:

RELAY PROTECTIVE SETTINGS:

PHOTOVOLTAIC
MV ONE-LINE
DIAGRAM
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PANEL INVERTER MODEL INVERTER SIZE
(AC) INVERTER QTY. SYSTEM SIZE

(AC) MODULE MODEL
MODULE
SIZE (W)

NAMEPLATE

NUMBER OF
STRINGS

MODULES
PER STRING

NUMBER OF
MODULES TILT AZIMUTH

SYSTEM SIZE
(KWDC)

NAMEPLATE
DC:AC

ACP-A CHINT CPS
SCA60KTL-DO-US 60 12 720 BOVIET

BVM7612M-540-H-HC-BF-DG 540 108 17 1,836 3° 220° 991.44 1.38

TOTAL: - - 12 720 - 540 108 - 1,836 - - 991.44 1.38

RECLOSER AND SEL-651R PROPOSED PROTECTIONS  - 13.2 KV NOMINAL (L-N)
ANSI PICKUP RELAY

CLEARING
SETPOINT

(SEC)

RELAY
CLEARING
SETPOINT
(CYCLES)

TOTAL
CLEARING
TIME (SEC)

TOTAL
CLEARING

TIME
(CYCLES)

DELAY PER TCC
#

VPHASE, A, HZ

PERCENTAGE ACTUAL

27-1 50% 3811 V L-N(PRIMARY) 60.00 V (SEC) 1.05 63.00 1.10 66.00 -

27-2 88% 6706 V L-N(PRIMARY) 105.60 V (SEC) 1.95 117.00 3.00 180.00 -

59-1 110% 8383 V L-N(PRIMARY) 132.00 V (SEC) 1.95 117.00 2.00 120.00 -

59-2 120% 9145 V L-N(PRIMARY) 144.00 V (SEC) 0.11 6.60 0.16 9.60 -

81/U-1 56.5 Hz 0.11 6.60 0.16 9.60 -

81/U-2 58.5 Hz 299.95 17997.00 300.00 18000.00 -

81/O-1 61.2 Hz 299.95 17997.00 300.00 18000.00 -

81/O-2 62.04 Hz 0.11 6.60 0.16 9.60 -

50P - 51.96 A (PRIMARY) 0.52 A (SEC) - - - - INSTANTANEOUS

51P - 43.30 A (PRIMARY) 0.43 A (SEC) - - - - 0.5TD U3 CURVE

51N - 8.66 A (PRIMARY) 0.09 A (SEC) - - - - 1.5TD U4 CURVE

50N - 17.32 A (PRIMARY) 0.17 A (SEC) - - - - INSTANTANEOUS

ALARM - - - - -

79
95%<VNOM<105%

12540 <VNOM (PRIMARY)< 114.00 V (SEC)

299.95 17997.00 300.00 18000.00 -13860 <VNOM (SEC)< 126.00 V (SEC)

59.5HZ<FREQUENCY<60.5

RELAY/RECLOSER CLEARING TIME CLEARING TIME IS .05 SECONDS OR 3 CYCLES. TOTAL VALUES REFLECT SETTING + CLEARING TIME

79-RECLOSE/UTILITY RESTORATION
DETECTION

RELAY SHALL BE SET TO 5 MIN OPEN INTERVAL TIMER. AT THE END OF TIMER, RELAY WILL ATTEMPT TO CLOSE IF TRIP CONDITION IS CLEARED, LINE VOLTAGE
FOR ALL PHASES IS BETWEEN 95% TO 105% OF NOMINAL, AND FREQUENCY IS BETWEEN 59.5Hz TO 60.5Hz FOR 5 MINUTES. INVERTERS HAVE ADDITIONAL 5
MINUTE TIMER. TOTAL RESTORATION TIME = 10 MINUTED WHEN ALL CONDITIONS ARE MET. FAILURE TO CLOSE AFTER A 4 HOUR SENSING PERIOD WILL
LOCKOUT RECLOSING.

RELAY FAILURE PROTECTION
NORMALLY CLOSED ALARM OUTPUT CONTACT IS WIRED IN PARALLEL WITH TRIP OUTPUT CONTACT. IN THE EVENT OF HARDWARE FAILURE OR LOSS OF DC
POWER, THE ALARM OUTPUT WILL DE-ENERGISE AND RETURN CONTACT TO ITS NORMALLY CLOSED STATE. A DIODE AND CAPACITOR IN THE TRIPPING CIRCUIT
STORE THE ENERGY REQUIRED TO TRIP THE FAULT INTERRUPTER.



GENERAL NOTES:

LINETYPE LEGEND:

KEY NOTES:

INVERTER PROTECTIVE SETTINGS:EQUIPMENT SPECIFICATIONS:
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PROPOSED INVERTER GRID PROTECTION SETTINGS (UL 1741 SB) - 480V NOMINAL (L-L)

DEVICE
SETTING PICKUP VALUE

TOTAL
CLEARING
TIME (SEC)

TOTAL
CLEARING

TIME
(CYCLES)

DESCRIPTION

27-1 50% 138.57 V 1.10 66.00
UNDERVOLTAGE

27-2 88% 243.88 V 3.00 180.00

59-1 110% 305 V 2.00 120.00
OVERVOLTAGE

59-2 120% 333 V 0.16 9.60

81U-2 56.5Hz 0.16 9.60
UNDERFREQUENCY

81U-1 58.5Hz 300.00 18000.00

81O-1 61.2Hz 300.00 18000.00
OVERFREQUENCY

81O-2 62.0Hz 0.16 9.60

INVERTER SPECIFICATIONS
CHINT CPS SCA60KTL-DO-US

RATED OUTPUT (KW) 60
AC RATED OUTPUT (VOLTS) 480
AC RATED CURRENT (AMPS) 79.4
POWER FACTOR - 0.99
PEAK  EFFICIENCY EFF% 98.5%

MODULE SPECIFICATIONS
BOVIET BVM7612M-540-H-HC-BF-DG

PARAMETER UNIT NAMEPLATE
MAX POWER OUTPUT (WATTS) 540.00
SHORT CIRCUIT
CURRENT (AMPS) 13.55
OPEN CIRCUIT
VOLTAGE (VOLTS) 49.89
MAX CURRENT (AMPS) 12.76
MAX VOLTAGE (VOLTS) 42.40
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PANEL INVERTER
NUMBER INVERTER MODEL

INVERTER
SIZE

(KWAC)
MODULE MODEL

MODULE SIZE
(W)

NAMEPLATE
MPPT #

MPPT SIZE
(KWAC)

NUMBER OF
STRINGS

MODULES
PER STRING

NUMBER
OF

MODULES
TILT AZIMUTH

SYSTEM SIZE
(KWDC)

NAMEPLATE

DC:AC
NAMEPLATE

ACP-A1

INV-1 CHINT CPS
SCA60KTL-DO-US 60 BOVIET BVM7612M-540-H-HC-BF-DG 540

1 20.00 3 17 51 3° 220°
82.62 1.382 20.00 3 17 51 3° 220°

3 20.00 3 17 51 3° 220°

INV-2 CHINT CPS
SCA60KTL-DO-US 60 BOVIET BVM7612M-540-H-HC-BF-DG 540

1 20.00 3 17 51 3° 220°
82.62 1.382 20.00 3 17 51 3° 220°

3 20.00 3 17 51 3° 220°

INV-3 CHINT CPS
SCA60KTL-DO-US 60 BOVIET BVM7612M-540-H-HC-BF-DG 540

1 20.00 3 17 51 3° 220°
82.62 1.382 20.00 3 17 51 3° 220°

3 20.00 3 17 51 3° 220°

INV-4 CHINT CPS
SCA60KTL-DO-US 60 BOVIET BVM7612M-540-H-HC-BF-DG 540

1 20.00 3 17 51 3° 220°
82.62 1.382 20.00 3 17 51 3° 220°

3 20.00 3 17 51 3° 220°

INV-5 CHINT CPS
SCA60KTL-DO-US 60 BOVIET BVM7612M-540-H-HC-BF-DG 540

1 20.00 3 17 51 3° 220°
82.62 1.382 20.00 3 17 51 3° 220°

3 20.00 3 17 51 3° 220°

INV-6 CHINT CPS
SCA60KTL-DO-US 60 BOVIET BVM7612M-540-H-HC-BF-DG 540

1 20.00 3 17 51 3° 220°
82.62 1.382 20.00 3 17 51 3° 220°

3 20.00 3 17 51 3° 220°

INV-7 CHINT CPS
SCA60KTL-DO-US 60 BOVIET BVM7612M-540-H-HC-BF-DG 540

1 20.00 3 17 51 3° 220°
82.62 1.382 20.00 3 17 51 3° 220°

3 20.00 3 17 51 3° 220°

INV-8 CHINT CPS
SCA60KTL-DO-US 60 BOVIET BVM7612M-540-H-HC-BF-DG 540

1 20.00 3 17 51 3° 220°
82.62 1.382 20.00 3 17 51 3° 220°

3 20.00 3 17 51 3° 220°

INV-9 CHINT CPS
SCA60KTL-DO-US 60 BOVIET BVM7612M-540-H-HC-BF-DG 540

1 20.00 3 17 51 3° 220°
82.62 1.382 20.00 3 17 51 3° 220°

3 20.00 3 17 51 3° 220°

INV-10 CHINT CPS
SCA60KTL-DO-US 60 BOVIET BVM7612M-540-H-HC-BF-DG 540

1 20.00 3 17 51 3° 220°
82.62 1.382 20.00 3 17 51 3° 220°

3 20.00 3 17 51 3° 220°

INV-11 CHINT CPS
SCA60KTL-DO-US 60 BOVIET BVM7612M-540-H-HC-BF-DG 540

1 20.00 3 17 51 3° 220°
82.62 1.382 20.00 3 17 51 3° 220°

3 20.00 3 17 51 3° 220°

INV-12 CHINT CPS
SCA60KTL-DO-US 60 BOVIET BVM7612M-540-H-HC-BF-DG 540

1 20.00 3 17 51 3° 220°
82.62 1.382 20.00 3 17 51 3° 220°

3 20.00 3 17 51 3° 220°
TOTAL - - 720 - 540 - - 108 - 1836 - - 991.44 1.38

DC WIRING CHART

INVERTER # STRING HOME RUN WIRE SIZE
AND TYPE

EQUIPMENT
GROUND SIZE

MODULES
PER

STRING

NUMBER OF
STRINGS

INV-1 #10 AWG 1KV PV WIRE #6 AWG 17 9

INV-2 #10 AWG 1KV PV WIRE #6 AWG 17 9

INV-3 #10 AWG 1KV PV WIRE #6 AWG 17 9

INV-4 #10 AWG 1KV PV WIRE #6 AWG 17 9

INV-5 #10 AWG 1KV PV WIRE #6 AWG 17 9

INV-6 #10 AWG 1KV PV WIRE #6 AWG 17 9

INV-7 #10 AWG 1KV PV WIRE #6 AWG 17 9

INV-8 #10 AWG 1KV PV WIRE #6 AWG 17 9

INV-9 #10 AWG 1KV PV WIRE #6 AWG 17 9

INV-10 #10 AWG 1KV PV WIRE #6 AWG 17 9

INV-11 #10 AWG 1KV PV WIRE #6 AWG 17 9

INV-12 #10 AWG 1KV PV WIRE #6 AWG 17 6

LOW VOLTAGE AC WIRE AND CONDUIT SCHEDULE
CIRCUIT # MINIMUM

VOLTAGE CONDUCTOR SIZE & TYPE MINIMUM
CONDUIT

- INV-1 480V 3PH (3) #2 AWG CU THWN-2 + #8 AWG GND (1) 1-1/4"

- INV-2 480V 3PH (3) #2 AWG CU THWN-2 + #8 AWG GND (1) 1-1/4"

- INV-3 480V 3PH (3) #2 AWG CU THWN-2 + #8 AWG GND (1) 1-1/4"

- INV-4 480V 3PH (3) #2 AWG CU THWN-2 + #8 AWG GND (1) 1-1/4"

- INV-5 480V 3PH (3) #2 AWG CU THWN-2 + #8 AWG GND (1) 1-1/4"

- INV-6 480V 3PH (3) #2 AWG CU THWN-2 + #8 AWG GND (1) 1-1/4"

- INV-7 480V 3PH (3) #2 AWG CU THWN-2 + #8 AWG GND (1) 1-1/4"

- INV-8 480V 3PH (3) #2 AWG CU THWN-2 + #8 AWG GND (1) 1-1/4"

- INV-9 480V 3PH (3) #2 AWG CU THWN-2 + #8 AWG GND (1) 1-1/4"

- INV-10 480V 3PH (3) #2 AWG CU THWN-2 + #8 AWG GND (1) 1-1/4"

- INV-11 480V 3PH (3) #2 AWG CU THWN-2 + #8 AWG GND (1) 1-1/4"

- INV-12 480V 3PH (3) #2 AWG CU THWN-2 + #8 AWG GND (1) 1-1/4"

A ACP-A 480V 3PH 3  SETS OF:   (3) 600 KCMIL CU THWN-2 + 250 KCMIL N+ #3/0 AWG GND (3) 3-1/2"

B MDP-PV 480V 3PH 3  SETS OF:   (3) 600 KCMIL CU THWN-2 + 250 KCMIL N+ #3/0 AWG GND (3) 3-1/2"

C CT CABLE - 18 AWG SHIELDED TWISTED PAIR - CT EXTENSION CABLE -

D PT REF 480V  3PH (3) #12 THWN-2 + #12AWG CU GROUND 3/4"

E INV-COMM - RS485 MODBUS COMMUNICATIONS CABLE -

F - 277V  1PH (2) #12 THWN-2 + #12AWG CU GROUND 3/4"

G COMM - CAT5E ETHERNET CABLE -
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LOW VOLTAGE AC WIRE AND CONDUIT SCHEDULE
CIRCUIT # MINIMUM

VOLTAGE CONDUCTOR SIZE & TYPE MINIMUM
CONDUIT

A MDP-EV 480V 3PH 3  SETS OF:   (3) 600 KCMIL CU THWN-2 + #3/0 AWG GND (3) 3"

B ACD-EV-1A 480V 3PH (3) 400 KCMIL CU THWN-2 + #4 AWG GND (1) 2-1/2"

C ACD-EV-1B 480V 3PH (3) 300 KCMIL CU THWN-2 + #4 AWG GND (1) 2-1/2"

D ACD-EV-2 480V 3PH (3) #1/0 AWG CU THWN-2 + #6 AWG GND (1) 1-1/2"

E ACD-EV-3 480V 3PH (3) #1/0 AWG CU THWN-2 + #6 AWG GND (1) 1-1/2"

F ACD-EV-4 480V 3PH (3) #1/0 AWG CU THWN-2 + #6 AWG GND (1) 1-1/2"

G ACD-EV-5 480V 3PH (3) #1/0 AWG CU THWN-2 + #6 AWG GND (1) 1-1/2"

H ACD-EV-6 480V 3PH (3) #1/0 AWG CU THWN-2 + #6 AWG GND (1) 1-1/2"

I T-EV-1A 208V 3PH 2  SETS OF:   (4) 500 KCMIL CU THWN-2 + #1/0 AWG GND (2) 2-1/2"

J T-EV-1B 208V 3PH 2  SETS OF:   (4) 400 KCMIL CU THWN-2 + #1 AWG GND (2) 2-1/2"

K T-EV-2 208V 3PH (4) 400 KCMIL CU THWN-2 + #4 AWG GND (1) 2-1/2"

L T-EV-3 208V 3PH (4) 400 KCMIL CU THWN-2 + #4 AWG GND (1) 2-1/2"

M T-EV-4 208V 3PH (4) 400 KCMIL CU THWN-2 + #4 AWG GND (1) 2-1/2"

N T-EV-5 208V 3PH (4) 400 KCMIL CU THWN-2 + #4 AWG GND (1) 2-1/2"

O T-EV-6 208V 3PH (4) 400 KCMIL CU THWN-2 + #4 AWG GND (1) 2-1/2"
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SCALE: NTS

2

LOW VOLTAGE CONCRETE PAD DIMENSIONS
SCALE: 1/2" = 1'-0"

5
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SCALE: NTS
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Appendix D – Helioscope Design for Solar Canopy 

 

  





Description Output % Delta

Irradiance

(kWh/m )

Annual Global Horizontal Irradiance 1,396.9

POA Irradiance 1,416.6 1.4%

Shaded Irradiance 1,412.9 -0.3%

Irradiance after Re�ection 1,352.2 -4.3%

Irradiance after Soiling 1,263.6 -6.5%

Total Collector Irradiance 1,263.7 0.0%

Energy

(kWh)

Nameplate 1,338,912.9

Output at Irradiance Levels 1,325,754.8 -1.0%

Output at Cell Temperature Derate 1,265,791.9 -4.5%

Output After Mismatch 1,214,801.0 -4.0%

Optimal DC Output 1,211,761.6 -0.3%

Constrained DC Output 1,202,037.9 -0.8%

Inverter Output 1,181,319.6 -1.7%

Energy to Grid 1,157,693.2 -2.0%

Temperature Metrics

Avg. Operating Ambient Temp 10.8 °C

Avg. Operating Cell Temp 24.5 °C

Simulation Metrics

Operating Hours 4703

Solved Hours 4703

 Annual Production

2

Description Condition Set 1

Weather Dataset TMY, 10km grid (42.65,-73.85), NREL (prospector)

Solar Angle Location

Meteo Lat/Lng

Transposition Model

Perez Model

Temperature Model Sandia Model

Spectral Adjustment

Model (CdTe cells only)

First Solar Spectral Adjustment by Dew Point Temperature

Temperature Model

Parameters

Rack Type a b Temperature Delta

Fixed Tilt -3.56 -0.075 3°C

Flush Mount -2.81 -0.0455 0°C

East-West -3.56 -0.075 3°C

Carport -3.56 -0.075 3°C

Soiling (%)

J F M A M J J A S O N D

30 30 15 3 3 3 3 3 3 3 3 3

Irradiation Variance 5%

Cell Temperature Spread

4° C

Module Binning Range

-2.5% to 2.5%

AC System Derate 2.00%

Trackers

Maximum Angle Backtracking

60° Enabled

Module

Characterizations

Module

Uploaded

By

Characterization

SIL-580 XM+

(Silfab Solar)

HelioScope

Spec Sheet

Characterization, PAN

Component

Characterizations

Device

Uploaded

By

Characterization

CPS SCA60KTL-DO/US-

480 (Chint Power

Systems)

HelioScope

Default

Characterization

 Condition Set

Component Name Count

Inverters

CPS SCA60KTL-DO/US-480

(Chint Power Systems)

12 (720.0

kW)

Strings 10 AWG (Copper)

120

(16,920.1 ft)

Module

Silfab Solar, SIL-580 XM+

(580W)

1,827 (1.06

MW)

 Components

Description Combiner Poles String Size Stringing Strategy

Wiring Zone - 5-17 Along Racking

 Wiring Zones

Description Racking Orientation Tilt Azimuth

Intrarow

Spacing

Frame

Size

Frames Modules Power

Field Segment

1

Flush

Mount

Portrait

(Vertical)

2° 220.06079° 0.0 ft 1x1 1,827 1,827

1.06

MW

 Field Segments

Annual Production Report produced by Jeff Kilmer

© 2024 Aurora Solar 2 / 3 November 01, 2024

https://app.helioscope.com/library/meteo/5121


 Detailed Layout

Annual Production Report produced by Jeff Kilmer

© 2024 Aurora Solar 3 / 3 November 01, 2024
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Appendix E – EV Fuel Savings Calculation 

 

  



Year Vehicle Type
Count of 

Vehicle Type

Average Annual 

Miles Driven

Fuel Economy 

(MPG)

Average Price per 

gallon for fuel

Maint & Repair 

Cost per mile

Total Gallons of 

Gasoline Purchased
Fuel Costs

Maint & 

Repair Costs

Total Annual 

Costs

2024 Chevrolet Pickup 2500 1 10,000                      16.1 3.23$                            -$                       620                                  2,002.60$   -$                 2,002.60$             

2021 Chevrolet Tahoe 1 10,000                      17.9 3.23$                            -$                       560                                  1,808.80$   -$                 1,808.80$             

2020 Chevrolet Blazer 1 10,000                      23.3 3.23$                            -$                       430                                  1,388.90$   -$                 1,388.90$             

2023 Chevrolet Pickup 1500 1 10,000                      22.2 3.23$                            -$                       450                                  1,453.50$   -$                 1,453.50$             

2013 Chevrolet Pickup 1500 3 10,000                      16.9 3.23$                            -$                       1,770                              5,717.10$   -$                 5,717.10$             

2006 Dodge Caravan 1 10,000                      20.0 3.23$                            -$                       500                                  1,615.00$   -$                 1,615.00$             

2007 Dodge Charger 1 10,000                      17.9 3.23$                            -$                       560                                  1,808.80$   -$                 1,808.80$             

2008 Dodge Charger 1 10,000                      17.9 3.23$                            -$                       560                                  1,808.80$   -$                 1,808.80$             

2019 Ford Escape 1 10,000                      23.8 3.23$                            -$                       420                                  1,356.60$   -$                 1,356.60$             

2015 Ford Focus 4 10,000                      30.3 3.23$                            -$                       1,320                              4,263.60$   -$                 4,263.60$             

2016 Ford Focus 1 10,000                      32.3 3.23$                            -$                       310                                  1,001.30$   -$                 1,001.30$             

2017 Ford Fusion 4 10,000                      27.0 3.23$                            -$                       1,480                              4,780.40$   -$                 4,780.40$             

2018 Ford Fusion 8 10,000                      27.0 3.23$                            -$                       2,960                              9,560.80$   -$                 9,560.80$             

2019 Ford Fusion 4 10,000                      27.0 3.23$                            -$                       1,480                              4,780.40$   -$                 4,780.40$             

2019 Ford Transit Van 1 10,000                      14.9 3.23$                            -$                       670                                  2,164.10$   -$                 2,164.10$             

45,510.70$            

Year Vehicle Type
Count of 

Vehicle Type

Average Annual 

Miles Driven

Battery Size 

(kWh)
Range (miles)

Average price 

per kWh

Maint & Repair 

Cost per mile

kWh purchased 

Purchased
Fuel Costs

Maint & 

Repair Costs

Total Annual 

Costs

2023 Chevrolet Bolt 13 10,000                      72.5 259 0.15$                    -$                             36,400                            5,460.00$   -$                 5,460.00$             

2023 Chevrolet Bolt EUV 3 10,000                      71.6 247 0.15$                    -$                             8,700                              1,305.00$   -$                 1,305.00$             

2020 Chevrolet Bolt 2 10,000                      75.1 259 0.15$                    -$                             5,800                              870.00$       -$                 870.00$                

2018 Chevrolet Bolt 2 10,000                      66.6 238 0.15$                    -$                             5,600                              840.00$       -$                 840.00$                

2023 Ford Lightning 1 10,000                      117.6 240 0.15$                    -$                             4,900                              735.00$       -$                 735.00$                

Notes EV Total Annual Cost 9,210.00$               

1

2
Existing Fleet 

Total Annual 54,720.70$            

3 Price per kWh gathered from existing billing data

Price per gallon found from AAA website for Albany/Schenectady/Troy metro area, current 

average for September 2024

Internal Combustion Engine (ICE) Vehicles

ICE Total Annual CostElectric Vehicles (EV)

Total Annual Costs

BASELINE FLEET

Vehicle Fuel economy rates gathered from FuelEconomy.gov website



Year Vehicle Type
Count of Vehicle 

Type

Average 

Annual Miles 

Fuel Economy 

(MPG)

Average Price per 

gallon for fuel

Maint & Repair 

Cost per mile

Total Gallons of Gasoline 

Purchased
Fuel Costs Maint & Repair Costs Total Annual Costs

2024 Chevrolet Pickup 2500 0 10,000                16.1 3.23$                                   -$                           -                                                 -$                  -$                                   -$                              

2021 Chevrolet Tahoe 0 10,000                17.9 3.23$                                   -$                           -                                                 -$                  -$                                   -$                              

2020 Chevrolet Blazer 0 10,000                23.3 3.23$                                   -$                           -                                                 -$                  -$                                   -$                              

2023 Chevrolet Pickup 1500 0 10,000                22.2 3.23$                                   -$                           -                                                 -$                  -$                                   -$                              

2013 Chevrolet Pickup 1500 0 10,000                16.9 3.23$                                   -$                           -                                                 -$                  -$                                   -$                              

2006 Dodge Caravan 1 10,000                20.0 3.23$                                   -$                           500                                                1,615.00$      -$                                   1,615.00$                  

2007 Dodge Charger 0 10,000                17.9 3.23$                                   -$                           -                                                 -$                  -$                                   -$                              

2008 Dodge Charger 0 10,000                17.9 3.23$                                   -$                           -                                                 -$                  -$                                   -$                              

2019 Ford Escape 0 10,000                23.8 3.23$                                   -$                           -                                                 -$                  -$                                   -$                              

2015 Ford Focus 0 10,000                30.3 3.23$                                   -$                           -                                                 -$                  -$                                   -$                              

2016 Ford Focus 0 10,000                32.3 3.23$                                   -$                           -                                                 -$                  -$                                   -$                              

2017 Ford Fusion 0 10,000                27.0 3.23$                                   -$                           -                                                 -$                  -$                                   -$                              

2018 Ford Fusion 0 10,000                27.0 3.23$                                   -$                           -                                                 -$                  -$                                   -$                              

2019 Ford Fusion 0 10,000                27.0 3.23$                                   -$                           -                                                 -$                  -$                                   -$                              

2019 Ford Transit Van 1 10,000                14.9 3.23$                                   -$                           670                                                2,164.10$      -$                                   2,164.10$                  

3,779.10$                  

Year Vehicle Type
Count of Vehicle 

Type

Average 

Annual Miles 

Driven

Battery Size 

(kWh)
Range (miles)

Average price per 

kWh

Maint & Repair 

Cost per mile
kWh purchased Purchased Fuel Costs Maint & Repair Costs Total Annual Costs

2023 Chevrolet Bolt 13 10,000                72.52 259 0.20$                         -$                            36,400                                         7,280.00$      -$                                   7,280.00$                  

2023 Chevrolet Bolt EUV 3 10,000                71.63 247 0.20$                         -$                            8,700                                            1,740.00$      -$                                   1,740.00$                  

2020 Chevrolet Bolt 2 10,000                75.11 259 0.20$                         -$                            5,800                                            1,160.00$      -$                                   1,160.00$                  

2018 Chevrolet Bolt 2 10,000                66.64 238 0.20$                         -$                            5,600                                            1,120.00$      -$                                   1,120.00$                  

2023 Ford Lightning 1 10,000                117.6 240 0.20$                         -$                            4,900                                            980.00$          -$                                   980.00$                      

2024

Ford Lightning

(Replaces Chevy Pickups)
5 10,000                117.6 240 0.20$                         -$                            24,500                                         4,900.00$      -$                                   4,900.00$                  

2024

Chevrolet Blazer EV

(Replaces Tahoe and 

Blazer)

2 10,000                119.88 324 0.20$                         -$                            7,400                                            1,480.00$      -$                                   1,480.00$                  

2024

Ford Mach E

(Replaces Charger, Focus, 

Fusion)

23 10,000                102.4 320 0.20$                         -$                            73,600                                         14,720.00$    -$                                   14,720.00$                

2024

Chevrolet Equinox EV

(Replaces Ford Escape)
1 10,000                98.89 319 0.20$                         -$                            3,100                                            620.00$          -$                                   620.00$                      

Notes

1

2 34,000.00$                

3

Existing Fleet Total 

Annual Costs 37,779.10$                

Vehicle Fuel economy rates gathered from FuelEconomy.gov website

Price per gallon found from AAA website for Albany/Schenectady/Troy metro area, current 

Price per kWh gathered from existing billing data

EV Total Annual Cost

Electric Vehicles

Gasoline Vehicle

Total Annual Costs

PROPOSED FLEET

ICE Total Annual Cost



Gallons of Gasoline Purchased Fuel Rate Total Gas Costs kWh Purchased kWh rate Total Electric Costs Total Fuel Costs Maintenance and Repair Costs Total Costs

Baseline Fleet Costs 14,090                                                             $3.23 45,510.70$            61,400                      $0.15 9,210.00$                         54,720.70$              -$                                                                  54,720.70$  

Proposed Fleet Costs 1,170                                                                $3.23 3,779.10$               170,000                   $0.20 34,000.00$                      37,779.10$              -$                                                                  37,779.10$  

Total Savings 12,920                                                             41,731.60$            (108,600)                 (24,790.00)$                     16,941.60$              -$                                                                  16,941.60$  

Results

1 The switch from ICE Vehicles to Electric Vehicles is estimated to save 12,920 gallons of gasoline.

2 This will also lead to an increase in energy usage of 108,600 kWh.

3 The total estimated Fuel Cost savings by switching to EV is estimated to be $16,941.60 annually.
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NTC
SIL-580 XM+
BIFACIAL

N E X T - G E N E R A T I O N  N - T Y P E
C E L L  T E C H N O L O G Y
Manufactured exclusively in the USA.
•	 Improved Shade Tolerance
•	 Improved Low-Light Performance
•	 Increased Performance in          

High Temperatures

•	 Efficient Bifacial Energy Yield
•	 Enhanced Durability
•	 Reduced Degradation Rate
•	 25-Year Product Warranty/    

30-Year Performance Warranty

S I L F A B S O L A R . C O M  



ELECTRICAL SPECIFICATIONS      
Test Conditions STC BSTC NOCT

Module Power (Pmax) Wp 580 632.8 428.2

Maximum power voltage (Vpmax) V 44.27 44.27 40.73

Maximum power current (Ipmax) A 13.10 14.29 10.51

Open circuit voltage (Voc) V 52.27 52.32 48.08

Short circuit current (Isc) A 13.85 15.11 11.12

Module efficiency % 22.4%

Maximum system voltage (VDC) V 1500

Series fuse rating A 30

Power Tolerance Wp  0 to +10

Bifaciality Factor %    80±5

Performance conditions: Measurement tolerance ≤ 3% • Standard Test Conditions (STC): 1000 W/m², AM 1.5, Temperature 25 °C • Nominal Operating Cell Temperature (NOCT): 800 W/m², AM 1.5 • Bifacial 
Standard Test Conditions (BSTC): 1000 W/m2 + φ × 135 W/m2 , φ = 80 % , AM 1.5 • Electrical characteristics may vary by ±5%.

WARRANTIES
Module product workmanship warranty 25 years**

Linear power performance guarantee 30 years 

 

≥ 98% end 1st yr 
≥ 94.7% end 12th yr 
≥ 90.8% end 25th yr 
≥ 89.3% end 30th yr

TEMPERATURE RATINGS        
Temperature Coefficient Isc 0.04 %/°C

Temperature Coefficient Voc -0.24 %/°C

Temperature Coefficient Pmax -0.29 %/°C

NOCT (± 2°C) 45 °C

Operating temperature -40/+85 °C

SHIPPING SPECS

Modules Per Pallet: 29

California (Pallets per load) 21 

Others (Pallets per load) 22

CERTIFICATIONS

Product

UL 61215***, UL 61730*** , CSA C22.2#61730***, IEC 61215***, IEC 61730***, IEC 
61701 (Salt Mist Corrosion), IEC 62716 (Ammonia Corrosion), CEC Listing***, UL 
Fire Rating: Type 1

Factory ISO9001:2015
 

MECHANICAL PROPERTIES / COMPONENTS METRIC IMPERIAL
Module weight 28.5 kg ±0.2 kg 62.8 lbs ±0.4 lbs

Dimensions (H x L x D) 2278 mm x 1133 mm x 35 mm 89.7 in x 44.6 in x 1.4 in

Maximum surface load (wind/snow)* 2400 Pa rear load / 5400 Pa front load 50.1 lb/ft2 rear load / 112.8 lb/ft2 front load

Hail impact resistance ø 25 mm at 83 km/h ø 1 in at 51.6 mph

Cells 144 Half cells - N-Type Silicon solar cell
182 mm x 91 mm

144 Half cells - N-Type Silicon solar cell
7.16 in x 3.58 in

Glass 3.2 mm high transmittance, tempered,
anti-reflective coating

0.126 in high transmittance, tempered, 
anti-reflective coating

Cables and connectors (refer to installation manual) 1350 mm, ø 5.7 mm, EVO2 from Staubli 53.1 in, ø 0.22 in (12 AWG), EVO2 from Staubli

Backsheet High durability, superior hydrolysis and UV resistance, multi-layer dielectric film,                                                                            
transparent PV backsheet

Frame Anodized Aluminum (Silver)

Junction Box UL 3730 Certified, IEC 62790 Certified, IP68 rated, 3 diodes

*	  Warning. Read the Safety and Installation Manual for mounting specifications and before handling, installing and operating modules.
**	 12 year extendable to 25 years subject to registration and conditions outlined under “Warranty” at silfabsolar.com.
 	 PAN files generated from 3rd party performance data are available for download at: silfabsolar.com/downloads.
*** 	 Certification and CEC listing in progress.

1770 Port Drive
Burlington WA 98233 USA
T +1 360.569.4733
info@silfabsolar.com
S I L F A B S O L A R . C O M

7149 Logistics Lane
Fort Mill SC 29715 USA
T  +1 839.400.4338

240 Courtneypark Drive East
Mississauga ON L5T 2S5 Canada
T  +1 905.255.2501 
F  +1 905.696.0267

Silfab - SIL-580-XM+-BIFACIAL 20240829
No reproduction of any kind is allowed without permission. Data 
and information is subject to modifications without notice. © 
Silfab Solar Inc., 2024. Silfab Solar® is a registered trademark of 
Silfab Solar Inc.

SILFAB SOLAR INC.
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Technical Data

50/60 kW, 1000 Vdc String Inverters for North America

  NEC 2017/2020 PVRSS certified for rapid shutdown

  55 & 66 kVA rating allows max rated active power @ ±0.91 PF

  Selectable max AC apparent power of 50/55 kVA and 60/66 kVA

  NEC compliant and UL listed arc-fault circuit protection

15-90° mounting orientation for low profile roof installs

Optional FlexOM Gateway enables remote firmware upgrades

Integrated AC and DC disconnect switches

3 MPPTs with 5 inputs each for maximum flexibility

NEMA Type 4X outdoor rated enclosure

UL 1741-SA certified to CA Rule 21, including SA8 - SA18

UL 1741-SB and IEEE 1547-2018 certified

Separable wire-box design for fast service

Standard 10-year warranty with extensions up to 20 years

The 50 & 60 kW (55 & 66 kVA) medium-power CPS three-phase string inverters are 
designed for ground mount, large rooftop and carport applications.  The units are 
high performance, advanced and reliable inverters designed specifically for the 
North American environment and grid.  High efficiency at 98.8% peak and 98.5% 
CEC, wide operating voltages, broad temperature ranges and a NEMA Type 4X 
enclosure enable this inverter platform to operate at high performance across 
many applications.  

The CPS 50/60KTL products ship with either the Standard Wire-box or the Rapid 
Shutdown Wire-box, each fully integrated and separable with touch-safe fusing, 
monitoring, and AC and DC disconnect switches.  The integrated PLC transmitter 
in the Rapid Shutdown Wire-box enables PVRSS certified module-level rapid 
shutdown when used with APS RSD-S-PLC/RSD-D products. The CPS FlexOM 
Gateway enables monitoring, controls and remote product upgrades.

Key Features

Datasheet

CPS SCA50KTL-DO/US-480
CPS SCA60KTL-DO/US-480

50/60KTL Standard Wire-box 50/60KTL Rapid Shutdown Wire-box

CHINT POWER SYSTEMS AMERICA 2023/6-MKT NA    Chint Power Systems America
1380 Presidential Drive, Suite 100, Richardson, TX 75081

Tel: 855-584-7168    Mail: AmericaSales@chintpower.com    Web: www.chintpowersystems.com



Technical Data

Model Name CPS SCA50KTL-DO/US-480 CPS SCA60KTL-DO/US-480

Max. PV power
Max. DC input voltage
Operating DC input voltage range
Start-up DC input voltage / power
Number of MPP trackers
MPPT voltage range @ PF>0.99 480-850 Vdc 540-850 Vdc
Max. PV short-circuit current (Isc x 1.25)
Number of DC inputs
DC disconnection type
DC surge protection

Rated AC output power @ PF>0.99 to ±0.911 50 kW 60 kW
Max. AC apparent power (selectable) 50 / 55 kVA 60 / 66 kVA
Rated output voltage

Output voltage range2

Grid connection type
Max. AC output current @ 480 Vac 60.2 / 66.2 A 72.2 / 79.4 A
Rated output frequency

Output frequency range2

Power factor
Current THD @ rated load
Max. fault current contribution (1 cycle RMS)
Max. OCPD rating 110 A 125 A
AC disconnection type
AC surge protection

Topology
Max. efficiency
CEC efficiency
Stand-by / night consumption

Enclosure protection degree
Cooling method

Operating temperature range3

Non-operating temperature range4

Operating humidity
Operating altitude
Audible noise

User interface and display
Inverter monitoring
Site-level monitoring
Modbus data mapping
Remote diagnostics / firmware upgrade functions

Dimensions (H x W x D)
Weight

Mounting / installation angle5

AC termination

DC termination6

Fused string inputs (5 per MPPT)7

Certifications and standards
Selectable grid standard
Smart-grid features

Standard
Extended terms

AC Output

DC Input

200-950 Vdc
1000 Vdc

98.8%

330 V / 80 W

15 inputs, 5 per MPPT
Load-rated DC switch

Load-break rated AC switch

<3%
>0.99 (±0.8 adjustable)

57 - 63 Hz
60 Hz

90 kW (33 kW per MPPT)

3

204 A (68 A per MPPT)

0 to 100%
13123 ft / 4000 m (derating from 9843 ft / 3000 m)

CPS FlexOM Gateway (1 per 32 inverters)

Transformerless

NEMA Type 4X

Display and Communication

RSD6 and Standard Wire-box: 20 A fuses provided (fuse values up to 30 A acceptable)

CPS
Standard / (with FlexOM Gateway)

15 and 20 years

Warranty
Volt-RideThru,  Freq-RideThru,  Ramp-Rate,  Specified-PF,  Volt-VAR,  Freq-Watt,  Volt-Watt

10 years

UL 1741-SA/SB Ed. 3,  UL 1699B,  UL 1998, CSA-C22.2 NO.107.1-01,  IEEE 1547-2018,  FCC PART15
IEEE 1547a-2014,  IEEE1547-20188, CA Rule 21,  ISO-NE, HECO

39.4 x 23.6 x 10.24 in (1000 x 600 x 260 mm)

 15 to 90 degrees from horizontal (vertical or angled)

Safety

M8 stud type terminal block (wire range: #6 - 3/0 AWG CU/AL;  lugs not supplied)

Screw clamp, neg. busbar (RSD version6) wire range: #14 - #6 AWG CU

Mechanical

Inverter: 123.5 lbs (56 kg);  Wire-box: 33 lbs (15 kg)

Type II MOV

SunSpec, Modbus RS485

Variable speed cooling fans
-22°F to +140°F / -30°C to +60°C

3Φ / PE / N (Neutral optional)
422 - 528 Vac

480 Vac

LCD+LED

<60 dBA @ 1 m and 25°C

64.1 A (1.06/0.88 PU)

Type II MOV

Environment

System and Performance

98.5%
<1 W

No low temp minimum to +158°F / +70°C maximum

1) Active power derating begins at PF = ±0.91 to ±0.80 when max AC apparent power is set to 55 or 66 kVA.
2) The "output voltage range" and "output frequency range" may differ according to the specific grid standard.
3) Active power derating begins at 40°C when PF = ±0.9 and MPPT≥Vmin;  at 45°C when PF = 1 and MPPT≥Vmin; and at 50°C when PF = 1 and MPPT≥700 Vdc.
4) See user manual for further requirements regarding non-operating conditions.
5) Shade cover accessory required for installation angles of 75 degrees or less.
6) RSD wire-box only includes fuses and fuse holders on the positive polarity, compliant with NEC 2017/2020. 
7) Fuse values above 20 A have additional spacing requirements or require the use of the Y-Comb Terminal Block. See user manual for more details. 
8) Firmware version 17.0 or later required.

jkilmer
Rectangle



Maximize value
Hone in on key performance  
indicators to manage project lifecycles  
and portfolios more effectively

Optimize financial process

•	Combined financial and management data

•	Unified recordkeeping

•	On-the-fly analysis

Simplify accounting

•	Protect assets

•	Improve performance

•	Monitor entire chain of responsibility

Mitigate risk

•	Manage risk and compliance

•	Cross-portfolio analysis

•	Audit trails to maintain data quality

Keep collaborative work  
on track and under control
Share the latest information to eliminate 
resource waste.

Expert support

•	Accelerate innovation

•	Easy, flexible implementation

•	On-site, cloud resources

Future-proof platform

•	Work with Big Data

•	Stable and reliable architecture

•	Enable partnerships and integrations

3rd-party resource management

•	Streamline process

•	Take advantage of proactive intervention

•	Analyze and understand drivers of profitability

One comprehensive view  
of the entire asset portfolio
Increase productivity and reduce  
maintenance costs.

Maximum resource uptime

•	Pinpoint and address areas of low performance

•	Drive maintenance with CMMS

•	Analyze and identify poor performance  
	 trends early

Exception-based alerting

•	Real-time insight, anywhere, anytime

•	Minimized nuisance alerts

•	Automated or on-demand reports

Management mapping

•	Achieve high-performance verification

•	Flag deficiencies instantly

•	Collaborate throughout the organization

AlsoEnergy Commercial & 
Industrial Solution
Pull all data onto a single, shared platform for a 360° view 
of project and portfolio performance and the power to 
optimize outcomes.

The operating system for the 
grid of the future

ALSOENERGY 
RESIDENTIAL 
SOLUTIONS

THE POWERTRACK PLATFORM

IRD PARTY 
OFTWARE

THIRD PARTY 
HARDWARE

ALSOENERGY 
C&I 
SOLUTIONS

 CLOUD AND ONSITE

Analytics 
Diagnostics

Reporting

Analytics 
Diagnostics

Reporting

Analytics 
Diagnostics

Reporting

ALSOENERGY 
UTILITY
SOLUTIONS

ALSOENERGY CMMS SOLUTIONS

ALSOENERGY ASSET MANAGEMENT SOLUTIONS

ALSOENERGY PORTFOLIO AGGREGATION SOLUTIONS

Optimize energy harvest
•	Improve understanding of projects and portfolios

•	Identify and address areas of low performance

•	Utilize advanced diagnostics and analytics

Streamline workflow
•	Integrate project design data, track activities, 		
	 report on performance

•	Extend to all management systems

•	Stay connected with mobile apps

Avoid unnecessary costs
•	Identify and address high-impact issues first

•	Automate repetitive tasks

•	Avoid truck rolls leveraging smart two-way 		
	 communications technology



Maximize value with  
actionable insights
Drive process innovation to make better 
decisions faster.

Flexible technology platform

•	Extend solutions around machine learning, 	
	 other emerging technologies

•	Scale up service as your business grows

•	Expand built-in performance modeling 		
	 capability

Optimized design

•	Detailed historical and real-time analysis

•	Rapid retrieval of commonly used charts  
	 and reports

Unparalleled decision support

•	View projects and portfolios from all angles

•	Leverage real-time data

•	Increase productivity

Transform and modernize  
the supply chain
Open pathways for real-time feedback and 
resource optimization

Seamless procurement

•	End-to-end business process

•	Streamline and automate documentation

•	Adapt to engineering changes quickly

Optimized commissioning, installation

•	Increase productivity

•	Reduce waste

•	Manage project risk

Specialized C&I service

•	Control solutions for C&I sites that need  
	 active management

•	Accelerate plant validation

•	Automate performance analytics

Harmonize data to attain 
operational excellence
Knock down data silos, bringing all project and 
portfolio information together to form a single 
version of the truth.

Practice proactive management

•	Empower users to manage large portfolios

•	Identify and apply corrective actions quickly

•	Tie costs back to specific events

Control the health of your portfolio

•	Rapid response time

•	Notifications on occurrence or schedule

•	Device, plant, or portfolio-level diagnosis

Run the business your way

•	Custom displays to match business needs

•	A single platform to manage all sites

•	Third-party software integration

Intelligent planning, 
maintenance and
Get the right information to the right person at 
the right time for efficient service in the field.

Act quickly and efficiently

•	Simplify processes

•	Schedule and report on tickets directly

•	Use field technician-focused mobile app

Accurate alerts

•	Scheduled maintenance or an immediate  
	 truck roll

•	Priority for maintenance technician activities

•	Easy alert-to-ticket creations

Specialized customer support

•	Remote and on-site training

•	Localized support from regional offices

•	Extensible architecture supports third-party 	
	 integration

To find out more or schedule a 
demo, contact us at alsoenergy.com 

© Also Energy, Inc. / 5400 Airport Bvd. Ste. 100 Boulder, CO 80301 USA  /  (866) 303-5668

Solution Components

Software
•	PowerTrack Web

•	Analytics

•	Diagnostics

•	Reports

•	PowerTrack Mobile

•	CMMS Solutions

•	Asset Management Solutions

•	Portfolio Aggregation Solutions

•	Public displays

•	Cybersecurity and remote access solutions

•	Export control supervisory dashboards

Hardware
•	PowerLogger 1000 / dataloggers

•	Weather stations / sensors

•	Revenue-grade meters

•	Field I/O

•	Site Controllers

•	UPS

•	Cell modem & plan

•	Networking equipment

•	Weatherproof enclosures

Professional Services
•	Expert support

•	Portfolio aggregation / site migration

•	Hardware testing, configuration, assembly, 	
	 support

•	Hardware warranty management

•	Third-party hardware integration

•	Third-party API app integration

•	Agency reporting

•	Software configuration and customization

•	System modeling

•	System engineering

•	On-site or remote commissioning support

•	Switchgear interfacing

•	Telemetry 

•	Project management

•	Project consultation and planning

•	Deployment and implementation 		
	 management

•	SCADA system design

Intelligent planning, maintenance 
and documentation

AlsoEnergy Commercial & Industrial



AX
SERIES

AC Charger
48A/11.5kW  EV Wall Mount 



FEATURES

Residential and Commercial EV Charging

Wired/Wireless Connection for Central Management System

Supports RFID Card, QR Code and Optional Third Party Payment System

Input: 200Vac~240Vac

Modern, Ergonomic and Customizable Design

5-Inch LCD Display, Optional Non-Display

IP56/NEMA 4 Rated for Indoor/Outdoor Applications

Charging Interface: SAE J1772 (Type 1)/IEC 62196-2 (Type 2)

OCPP 1.6 JSON (Upgradeable to 2.0 OTA)

ISO 15118 Protocol (Plug&Charge, Bi-Directional) 

OCPP or Local Load Management (Parent/Child)

Over the Air Technology

Energy Star, CTEP and NTEP (NIST Handbook 44)

INDUSTRY

For information on the optional 
pedestal, please refer to the accessory 
section.

RFID

AC CHARGEREV WALL MOUNT 

Residential/MUD Commercial Retail Parking + Fleet



Model Name  AXLU111

Safety UL/Cul

Outline (in)

Power Specification

AC Input

Input Rating Single-Phase: 200~240Vac

AC Input 
Connection L1, L2, GND or L, N, PE

Input Current 48A

Frequency 50Hz/60Hz

AC Output Output Current 48A

User Interface  & Control

Display LED Indicator (Standard), 5" LCD Display (Optional)

User Authentication RFID, Smart Phone App, QR Code Optional Third Party Payment System

Meter Meter IC (1% Accuracy)

Communication

Vehicle to Grid Communication 
Interface ISO 15118 (Plug&Charge, Bi-Directional)

Network Interface Ethernet + Wi-Fi (IEEE802.11 b/g/n) (standard)
Ethernet + Wi-Fi (IEEE802.11 b/g/n) + 4G (optional)

Charging Protocol OCPP 1.6 JSON (Upgradeable to 2.0 OTA)
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Mechanical

Dimensions (WxDxH)  11 x 7 x 20in (280 x 178 x 508mm)

Weight  <22lbs (10kg) 

Cable Length 16.4ft (5m) or 25ft (7.5m) with Optional Cable Management

Protection

RCD/CCID CCID 20

Input UVP, OVP, Surge Protection, Ground Fault

Output OCP, Control Pilot Fault, Residual Current Protection

Internal OTP, Relay Welding Detection, CCID Self-Test, MCU Function Fault Detection

Regulation

Certification

UL2594, 
UL2231-1/-2
Energy Star
CTEP
NTEP (NIST Handbook 44)

Wireless Certification FCC/IC

Charging Interface SAEJ1772 
Type 1 Plug

Environmental

Operating Temperature -22ºF~122ºF (-30ºC to +50ºC)

Humidity < 85% ( RH) @122ºF (50ºC)

Altitude ≤6562ft (2000m)

IP Level NEMA TYPE 4/IK08

Cooling Method Natural Cooling


