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Overview

This is a summary feasibility report regarding a solar photovoltaic (PV) assessment conducted by
Celentano Energy Services (CES) for the Springfield Township (TWP) Administration, in Montgomery
County, Pennsylvania. Note: Throughout this report, the Public Works Equipment Shed is referred to
as the "PW East Shed", and the Public Works Exterior Storage Shed is referred to as the "PW West
Shed". This is a revised solar assessment based on one that was initially carried out by CES in 2022.
This final draft version consists of solar PV arrays installed on the rooftops of the TWP
Administration/Police building and the TWP Public Works (PW) Main building, as well as the PW East
Shed rooftop.

The annual solar generation from the solar PV systems would meet all the annual electricity usage for
these two accounts, as well as the annual usage at the TWP Library, with more to spare.
Pennsylvania’s virtual meter aggregation net metering law would allow the annual excess solar
generation to offset the TWP Library’s electric usage, without needing physical wires to connect the
buildings together.

Figure 1 shows the three building rooftops that would have solar PV arrays installed (one solar PV
system for the Admin/Police building; a second solar PV system consisting of two rooftop arrays on
the Public Works Main building and the PW East Shed), and the Library building.

The tasks for carrying out this solar assessment included reviewing the twelve months of electricity
usage in 2023 all three accounts (i.e., Admin/Police, Public Works and the Library); prepare
preliminary layouts of solar PV arrays on the Admin/Police and Public Works Main and East Shed
building rooftops; simulate the solar generation and estimate the billing impacts; and carryout a 30
year cash flow analysis.

Update Note: CES, TWP officials, and others revisited the TWP sites on June 14, 2024, and verified
the PECO service points for the Admin/Police and Public Works buildings, as shown in Figure 1. At
the Public Works site, underground service runs between the PW West Shed location to the PW East
Shed, then to the Public Works Main building (indicated by the straight dashed lines).



PECO Electric Service
Point, Utility Meter
and Transformer

PECO Electric Service
Point, Utility Meter
and Transformer

Figure 1. Springfield TWP Buildings — Proposed Location for Solar PV Arrays (Black) and
Virtual Solar Designation (Yellow)
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Summary of Results

Table 1 below shows the summary of results, aggregating across all the relative Springfield TWP
building accounts.

Total Solar PV Capacity (kW) 453
Full Installation Cost 51,041,348
Price per Watt Installed (S/watt) 2.30
IRA/ITC Elective Payment (30%) $312,404
Act 129 Incentive (50.10/kWh - Year 1) 557,561
Adjusted Net Installation Cost $671,383
Solar Generation (kWh) - Year One 575,605
Electricity Usage Offset 112%
Electricity Bill Savings - Year One 545,832
SREC Revenue - Year One 521,585
Estimated Total Revenue — 30 Years 52,403,516
Estimated Total Expenses — 30 Years $1,700,227
Positive Cashflow Payback (Years) 9.2
Net Present Value (NPV) $217,902
Internal Rate of Return (IRR) 13.5%
TOTAL NET SAVINGS OVER 30 YEARS $703,289
Total Levelized Cost of Electricity (S/kWh) $0.07399
Value of Energy Generated ($/kWh) 50.07005

Table 1. Summary of Results

Section 1. Methodology

Basis of Design

Using the SolarEdge Design software, the following considerations were taken into account with
regard to the array layout of solar PV modules and the balance of system devices for preliminary
engineering:

e Ballasted Racking (for mounting modules on flat roof surfaces and slightly pitched roofs, up to 7
degrees)

e DC Optimizer (connected to each module to optimize performance and execute rapid shutdown
as a safety requirement when the system is turned off)
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e Three Phase Inverters
e Integrated Inverter Manufacturer Monitoring System

Array Layout

The SolarEdge Design software was used to populate the modules throughout the rooftop areas
based on Google Maps satellite views of the buildings. The software has a database of commercially
available solar PV modules and a Q-Cell 420-watt bi-facial module (i.e., solar cells on both front and
back of the module frame) was selected. Solar modules can be much larger than this, up to 600 watts
and more, but the smaller modules allow for more of them to be placed within roof boundaries, thus
providing more array capacity. The bi-facial modules were placed on all the open ballast racking,
allowing indirect or reflective irradiance to collect on the backside of the module, resulting in a little
more solar generation.

Two different types of ballasted racking systems were used. An East/West facing racking system
was used on all the relatively flat rooftops on the Admin/Police building, including the upper or
penthouse rooftop area, and on the Public Works Main building. On the roughly 5 degree pitched
rooftops on the Admin/Police building and the Public Works East Shed building, a more conventional
ballasted racking system was used. Note, this racking system can be installed on roof pitches up to 7
degrees, but they can also be strategically attached onto the roof for additional support. The installed
unit weight (including the solar modules) of these ballasted racking systems range between 3 and 8
PSF, which can be assumed as inputs for conducting structural analysis for the building roofs.

The module layout was then edited by removing or aligning selected modules considering the
following:

Roof Pitch: Flat <5 Degree - East/West Ballasted Racking System

Roof Pitch: 5 — 6 Degree — Conventional Ballasted Racking System

Shading from HVAC and other obstacles on the roofs

Setbacks 3’

Walkways / Access to equipment

Roof Drains / Crickets — Typically racking is not installed in these areas, but for this analysis,
these areas were also covered with ballasted racking

PVWatts

The National Renewable Energy Laboratory’s (NREL) PVWatts Calculator is an online software that
simulates monthly and annual solar generation. After the array layout was completed, the total solar
system DC capacity was known for each building, which was input to the PVWatts model. Other
PVWatts inputs are location (with regard to weather data), array tilt and azimuth (orientation), various
system losses (i.e., module mismatch characteristics, light-induced degradation, soiling, etc.), array
racking type (i.e., open racking, flush mounted, single or dual tracking, etc.), inverter efficiency, and
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other assumed inputs. The annual solar generation results from the PVWatts model were inputs to
the financial pro forma analysis model.

Utility Bill Review

Springfield TWP procures electricity from PECO, the default supplier in PECO'’s territory. CES did not
review the actual bills for the Admin/Police, Public Works and Library accounts, but rather collected
monthly kWh usage data by each account recently processed by a volunteer of the Springfield TWP
EAC. All three accounts are under PECO’s Commercial General Service, 0 — 100 kW, and the
weighted generation rate of $0.079632/kWh was used in this analysis (also accounting for price-to-
compare for annual excess generation). Table 2 shows the annual electric usages by each of the
accounts in 2023.

Admin/Police Building Account 177,840 KWhlyr
Public Works Account 89,120 kWh/yr

Library Account 247,477 kWhlyr

Total Usage 514,437 KWh/yr

Table 2. 2023 Electric Usage by Account

Pro forma

A pro forma is a financial model used to measure the potential future impacts of different business
decisions. The pro forma used in this analysis was from the Solar Schools Toolkit, developed in 2023
by the Philadelphia Solar Energy Association and sponsored by the Pennsylvania Department of
Environmental Protection (DEP). Several inputs for this model include the total PV capacity in kWpc,
unit installation cost, operating and maintenance costs, and other assumptions. Most of these are
described below in Section 4. Financial Analysis section. The pro forma results include positive
cash flow payback (years), net present value (NPV), internal rate of return (IRR), first year and 30
years of cost savings, etc., and a 30-year cash flow analysis.

Section 2. Proposed Solar Projects Design

The next step of this analysis was to provide a rough scope of potential solar photovoltaic projects at
the three TWP buildings. Each of the solar PV array layouts were developed using the free online
SolarEdge software program.

For the flat roof layout for both the Admin/Police and Public Works Main buildings, an East/West
ballasted roof-mount racking system was assumed; this racking system orients the modules at a 8° tilt,
facing opposite directions. The UniRAC RoofMount RMDT East/West ballasted racking system was
assumed for this application (see Sample Equipment Spec Sheets in Section 7. Addendum). For
the slightly tilted roofs, assumed to be 5° for the Admin/Police building and 6° for the Public Works East
Shed building, a conventional ballasted roof-mount racking system was assumed, which orients the
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modules at a 5° tilt in one direction. Therefore, when combining the tilted roofs and the rack tilted
modules, the solar PV array tilts for these two applications were 10° and 11°, respectively. The
UniRAC EcoFoot 5D ballasted racking system was assumed for this application (see Sample
Equipment Spec Sheets in Section 7. Addendum).

For the ballasted modules, the SolarEdge software automatically determines the row spacing such that
the modules do not cast inter-row shading on nearby rows of modules. The array azimuth was set
parallel to the building roof edge closest to due South.

The selected solar PV module for all the ballasted roof-mounted racking arrays was the 420-watt Wp
QPeak Duo L-G8.3, bifacial module (see Sample Equipment Spec Sheets in Section 7. Addendum).
Once the layouts were completed, the SolarEdge software revealed the solar PV capacities for each
building; these capacities, along with array tilt, azimuth, and other input assumptions, were entered into
PVWatts to calculate the expected electrical output from these systems. The three rooftop solar PV
systems combined has a total rated capacity of 452.76 kWpc, resulting in an expected Year 1
production of 575,605 kWh. The SolarEdge software also sized up the inverters, along with specific
optimizers. This included the following: Admin/Police building, one SE120K-US inverter (120 kWac);
Public Works Main building, five SE30K-US inverters (total — 150 kWac); and Public Works East Shed
building — one SE80K-US (80 kWac). (see Sample Equipment Spec Sheets in Section 7.
Addendum).

The following images show satellite views of the solar array layouts for the Site 1 - Admin/Police
building, and Site 2 - Public Works Main building (Site 2.1) and East Shed building (Site 2.2). Based
on the recent re-visit of both sites on June 14, 2024, the location for the inverters for the Admin/Police
solar PV system would most likely be on the roof, on the inside of the Eastern wall of the partitioned
Penthouse structure.

Regarding the Public Works site, the inverters would most likely be located on the Southern outside
wall of the PW West Shed, close to the PECO Service Point for that site (see Figure 1 on page 2).
Possibly solar arrays could also be installed on the PW West Shed rooftop, as well, because the
inverters would be so close to those arrays, but this scenario was not considered in this feasibility
analysis. The DC output conductors from the solar arrays on the rooftops from the PW main building
and the PW East Shed would be routed down the sides of those buildings and under the pavement to
the inverters on the PW West Shed wall. Itis possible there are additional empty conduits running
under the pavement preserved for future use wiring opportunities. If this is true, this could be used for
routing the solar PV wiring without needing to trench through the payment.

Lastly, these inverters are typically three phase at 480 VAC, where 480/208 step down transformers
would be needed to connect to the 208 VAC service - one for the Admin/Police building and one for
the Public Works building. These transformers can be located close to the PECO transformers and
interconnected at the PECO meters as line side or supply side connections, where additional PECO
meter pans will also need to be installed. The required utility isolation switches can be located at
these points, as well.
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Site 1: Springfield TWP Admin/Police Building

Address 1510 Papermill Road
Wyndmoor, PA 19038

System Design/Performance Details

System Size (DC) 200 kw
Generation (1™ year) 251,384 kWh
2023 Usage 177,840 kWh
Electricity Offset 95%

Excess to Library 82,758 kWh

Site 2: Springfield TWP Public Works

Address 1600 Papermill Road
Wyndmoor, PA 19038

System Design/Performance Details

System Size (DC) 254 kW (combined)
Generation (1™ year) 324,222 kWh

2023 Usage 177,840 kWh
Electricity Offset 100%

Excess to Library 235,102 kWh

;;;;;; Rov

Sit 2.1 - PW Main Building — 156.24 kWpc

Site 2.2 - PW East Shed Building — 97.44 kWpc
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Section 3. Summary of Solar Generation vs Electric Usage

As described earlier, the preliminary solar PV systems designed for the Admin/Police and Public
Works buildings will collectively generate more than the electric usage for both of those accounts,
with the excess generation offsetting the electric usage at the TWP Library, with more to spare.
Table 3 shows on a monthly basis, how the excess generation carries over to the Library account.

Admin/Police Public Works Library

Solar 2023 Usage Net Solar | 2023 Usage Net VMA Solar | 2023 Usage Net
Maonth kWh kWh kWh kWh kWh kWh kWh kWh kWh
Jan 11,809 14,640 2,831 15,535 8,160 -7,375 7,375 16,890 9,515
Feb 15,636 13,200 -2,436 20,348 6,560 -13,788 16,224 16,126 98
Mar 23,248 14,240  -9,008 30,053 6,960 -23,093 32,102 17,371 -14,731
Apr 26,439 12,240 -14,199 33,969 6,240 -27,729 41,928 17,161 -24,767
May 28,592 13,760 -14,832 36,417 6,400 -30,017 44,849 18,869 -25,980
June 29,571 17,840 -11,731 37,759 8,080 -29,679 41,409 22,354| -19,055
July 30,812 18,960 -11,852 39,483 8,320 -31,163 43,015 25,385 -17,630
Aug 25,298 17,200  -8,098 32,536 8,320 -24,216 32,314 28,358| -3,956
Sept 21,603 14,960| -6,643 27,845 7,680 -20,165 26,808 23,101 -3,707
Oct 16,759 12,800 -3,959 21,816 6,960 -14,856 18,815 19,469 654
Nov 11,953 12,400 447 15,715 7,120 -8,595 8,595 18,888 10,293
Dec 9,663 15,600 5,937 12,746 8,320 -4,426 4,426 23,505| 19,079
Annual 251,384 177,840 -73,544 324,222 89,120| -235,102 317,860 247,477| -70,383

Table 3. Monthly Solar Generation vs. Electric Usage and Carry-Over to the Library Account

For example, in January, the generation from the solar PV system at the Admin/Police building will
not fully meet all of the electric usage at that building, whereby PECO will bill that account for 2,831
kWh of electricity, and no solar generation will carry over to the Library. This is also true for months
November and December. However, the Public Works solar system will generate more than the
electric usage for that building for every month. Any monthly excess of solar generation from either
the Admin/Police or the Public Works systems will carry over to the Library, which shows up under
the column heading, VMA Solar (i.e., virtual meter aggregation), and will offset some of or all of the
electric usage for that month at the Library.

Therefore, the Library will only be charged for 9,515 kWh in January. The Library will also be charged
for electric usage in October through December, as well. Note, however, the excess solar generation
in February through September — will be credited back to the TWP at the price-to-compare (PTC) at
the end of the reporting year (i.e., end of May), where the PTC is valued at PECQO’s generation rate
and the transmission rate. For this analysis, it was estimated to be $0.079632/kWh. Although the
solar generation doesn’t always offset 100% of the monthly electric usage, the excess from most of
the other months equates to about 112% over generation on an annual basis across all three
accounts.
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Section 4. Financial Analysis

The financial analysis conducted for this feasibility study was based on the inputs, computations, and
results of the Solar School Toolkit pro forma model, specifically for direct ownership for nonprofit and
tax-exempt entities. Some of these input assumptions and sections of the pro forma are described
below.

Assumptions

The general input assumptions into the pro forma included many key data points about the Springfield
TWP - the site, system installation, contract prices, the expanded federal Solar Investment Tax Credit,
future electricity costs, etc. Some are default values, whereas others are input specific to the solar
project metrics.

Installation Cost

Typically, the metric used for the cost of installing solar is dollars per watt of DC capacity, or $/watt,
where the DC capacity is the sum of all the solar modules based on their nameplate value. This is
typically the cost value that may be seen in a developer’s proposal to install a solar project. The $/watt
installation cost typically corresponds to economies of scale, so the larger the solar PV system, the
lower the $/watt tends to be. For this feasibility study, $2.30/watt was assumed for the turnkey
installation cost, including the equipment and labor for installing the project, permits, interconnection,
and much of the design work and other soft costs.

Incentives

One of the incentives available for offsetting the installation costs is the Federal Investment Tax credit
(ITC), which is 30% off the entire installation cost of the solar project. The recent Inflation Reduction Act
(IRA) expanded the ITC to be available for nonprofit and tax-exempt entities, which is provided by way
of a one time payment (a.k.a., elective payment) to the entity after the project is in operation. Another
incentive is provided by PECO Energy for all the solar generation produced in the first year that offsets
the on-site energy usage. This commercial solar program incentive of $0.10/kWh of solar generation is
based on Pennsylvania’s Act 129. However, PECO Energy can change this incentive rate at anytime at
their discretion. Since these systems generated annual excess generation, this analysis may have
slightly overstated the incentive payment; therefore, further review may be needed.

Electricity Price and Other Financial Assumptions

For this analysis, as mentioned above, PECO Energy is assumed to be the generation supplier,
charging a weighted supply rate of $0.079632/kWh. This is also assumed as the electricity cost
savings rate used for the net metering billing mechanism that produces the bill savings from generating
on-site solar energy. Every kWh generated from the solar system directly offsets the kWh usage at the
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site. Note that only electric distribution companies (i.e., PECO Energy), are required to provide net
metering benefits based on the volumetric rate on a bill. Third-party suppliers, such as Constellation,
and others are not obligated to provide this benefit. Fortunately Springfield TWP is already a PECO
customer.

Financing

This analysis considered three types of financing likely to be part of a solar project. A construction loan
is an interest-only, short-term loan to cover project construction costs during the construction period.
Once the solar project is complete and placed in service, the construction loan is then converted into
(1) a short-term bridge loan, an interest-only loan that provides capital that will later be reimbursed by
the Elective Payment from the IRS under the Investment Tax Credit provisions and other grants that
get paid some months after the solar system has been placed in service; and (2) a long-term
permanent loan with fixed monthly payments of principal and interest. The interest rates for all three
loans were assumed to be 6.5%, and the permanent loan term was assumed to be 20 years.

Please note that the 30% ITC decreases to 15% if tax-exempt financing is used. The current 10-year
treasury rate is hovering around 4.5% and may be a better option for the TWP depending on when and
if the TWP finances through a tax-exempt bond. The TWP may also bundle the financing with other
capital upgrades such as other new construction projects, roof replacements, or major retrofits,
including energy conservation measures.

Cash Contribution

It was assumed that a modest cash contribution of $75,000 for both the Admin/Police and Power Works
projects was provided, especially for some of the up-front predevelopment expenses, before the project
is firm enough to justify the work of securing financing.

Operation and Maintenance (O&M)

Although there aren’t many O&M costs associated with solar PV systems, as there are no moving
parts, there are some routine measures typically taken on an annual basis, such as visiting the site and
looking for any significant red flags. The system could be operating properly, but perhaps there are
accumulated dry leaves that got caught up under the ballast racking system, or some of the free-air
wire between the solar modules dropped onto the roof surface from the wire management fixtures -
these are not concerning issues, but they should be rectified. There may be other issues causing
operation issues that may need periodic attention. However, the main O&M cost is the replacement of
the inverter, as well as both labor and equipment. The inverters typically have a 10-year warranty,
though some have longer ones, even when they might fail prematurely and the equipment is covered,
but there are still labor costs to consider. Since this analysis looks out 30 years, it can be assumed that
the inverter could be replaced two or three times. Based on National Renewable Energy Laboratories
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survey findings on O&M costs and some reality check adjustments, it was assumed that the diversified
average annual O&M cost was $8/kWpc of solar PV capacity over the 30 year period.

Other Costs

These could include increased insurance premiums, project management fees, and other costs. It was
assumed these costs were $0 and were absorbed in the TWP’s business-as-usual costs.

Summary of Results

Table 4 below shows the summary of results, aggregating across all the relative Springfield TWP
building accounts (this is the same as Table 1, at the beginning of this report).

June 26, 2024

Total Solar PV Capacity (kW) 453
Full Installation Cost $1,041,348
Price per Watt Installed ($/watt) 2.30
IRA/ITC Elective Payment (30%) $312,404
Act 129 Incentive (50.10/kWh - Year 1) 557,561
Adjusted Net Installation Cost $671,383
Solar Generation (kWh) - Year One 575,605
Electricity Usage Offset 112%
Electricity Bill Savings - Year One 545,832
SREC Revenue - Year One $21,585
Estimated Total Revenue — 30 Years $2,403,516
Estimated Total Expenses — 30 Years 51,700,227
Positive Cashflow Payback (Years) 9.2
Net Present Value (NPV) $217,902
Internal Rate of Return (IRR) 13.5%
TOTAL NET SAVINGS OVER 30 YEARS $703,289
Total Levelized Cost of Electricity (S/kWh) 50.07399
Value of Energy Generated ($/kWh) 50.07005

Table 4. Summary of Results

Table 5 shows the pro forma 30 year cash flow results.
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TABLE 5
Springfield Township — Combined Solar Projects for Admin/Police, Public Works and Library Buildings
30-Year Pro Forma

REVENUE EXPENSES CASH FLOW
Bridge &
Cash Contributions Permanent Contract
IRASITC & Construction Financing Srves, Met Annual
Solar Electricity | Electricity SREC Elective Act 129 Total Financing P&I & Operating Insurance & Total Met Annual| Discounted | Cumulative
Generation Price Bill Savings | Revenue | Payment | Incentive Revenue Interest Debt Srvcs & Maintenance | Other Fees Expenses Cash Flow | Cash Flow Cash Flow
Year (kWh) {$/kwh) (%) %) (%) ($) (%) (%) (%) %) (%) (%) (%) (%) (%)
0| 0 - 50 S0 50 50 S0 $102,710 S0 S0 S0 $102,710 | (5102,710) (5102,696)| (5102,710)
1] 575,605 0.07962 $45,832 | $21,585 $312,404 $57,561 $437,382 S0 $436,781 $3,622 S0 $440,403 (83,021) (82,877)| ($105,731)
2 572,727 0.08082 $46,286 | $21,907 50 50 $68,193 S0 $53,358 $3,695 S0 $57,052 $11,141 $10,104 ($94,590)
3 569,864 0.08203 $46,746 | $22,233 30 30 368,979 S0 $53,358 33,768 S0 357,126 $11,853 310,238 (382,737)
4 567,014 0.08326 547,210 422,565 30 30 569,774 S0 553,358 53,844 S0 457,201 312,573 310,342 (570,164)
5 564,179 0.08451 $47,678 | 522,901 50 50 $70,579 S0 $53,358 $3,921 S0 357,278 513,301 $10,420 (356,863)
3 561,359 0.08578 §48,152 | 23,242 50 50 $71,394 S0 $53,358 $3,999 S0 $57,357 514,037 $10,473 ($42,827)
7 558,552 0.08706 $48,629 323,588 30 30 $72,218 S0 $53,358 54,079 S0 457,437 314,781 310,503 ($28,046)
8| 555,759 0.08837 $49,112 |  $23,940 30 30 $73,052 S0 $53,358 $4,161 S0 357,518 315,534 310,512 (312,512)
9 552,980 0.08970 $49,600 |  $24,296 50 50 $73,896 S0 $53,358 54,244 S0 557,602 516,294 $10,502 $3,782
10 550,215 0.09104 §50,092 | $24,658 30 30 $74,750 S0 $53,358 $4,329 S0 $57,686 $17,064 $10,474 $20,846
11 547,464 0.09195 $50,340 425,026 30 30 575,366 S0 553,358 54,415 S0 357,773 317,593 310,285 538,439
12 544,727 0.09287 $50,589 $25,399 30 30 $75,988 S0 $53,358 $4,504 S0 357,861 518,126 $10,092 $56,565
13 542,003 0.09380 50,839 $25,777 50 50 $76,617 S0 $53,358 $4,594 S0 557,951 518,665 $9,897 §75,231
14 539,293 0.09474 §51,091 | 26,161 30 30 $77,252 $0 $53,358 $4,686 $0 $58,043 $19,209 $9,701 $94,440
15 536,597 0.09568 551,344 326,551 50 50 $77,895 S0 553,358 54,779 S0 458,137 519,758 59,503 $114,198
16 533,914 0.09664 $51,598 | 526,947 30 30 $78,545 S0 $53,358 $4,875 S0 358,233 520,312 $9,304 $134,510
17 531,244 0.09761 §51,854 | 527,348 50 50 $79,202 S0 $53,358 $4,972 S0 558,330 520,872 $9,105 §155,382
18 528,588 0.09858 §52,110 | 327,756 30 30 $79,866 S0 $53,358 35,072 S0 358,429 321,436 88,906 $176,818
19 525,945 0.09357 852,368 428,169 30 30 580,537 S0 553,358 85,173 S0 458,531 422,006 58,708 $198,825
20 523,315 0.10057 $52,627 | 528,589 50 50 $81,216 S0 $53,358 85,277 S0 358,634 522,582 $8,510 $221,407
21 520,699 0.10157 $52,888 S0 50 50 $52,888 S0 S0 $5,382 S0 $5,382 $47,506 $17,049 $268,912
22 518,005 0.10259 §53,150 S0 30 30 353,150 S0 S0 85,490 S0 85,490 347,660 316,290 8316,572
23 515,505 0.10361 $53,413 S0 30 30 $53,413 S0 S0 $5,600 S0 $5,600 347,813 315,564 $364,385
24 512,927 0.10465 $53,677 S0 50 50 $53,677 S0 S0 85,712 S0 85,712 347,965 $14,871 $412,351
25 510,363 0.10570 §53,943 S0 30 30 $53,943 S0 S0 $5,826 S0 $5,826 348,117 $14,207 $460,467
26| 507,811 0.10675 $54,210 S0 30 30 554,210 S0 S0 35,942 S0 85,942 348,267 313,573 $508,735
27 505,272 0.10782 $54,478 S0 30 30 $54,478 S0 S0 56,061 S0 56,061 348,417 312,967 $557,152
28 502,745 0.10890 §54,748 S0 50 50 $54,748 S0 S0 $6,182 S0 $6,182 $48,565 $12,387 $605,717
29 500,232 0.10999 455,019 $0 30 30 $55,019 $0 S0 $6,306 $0 $6,306 548,713 $11,833 $654,430
30| 497,731 0.11109 855,291 S0 30 30 855,291 S0 S0 56,432 S0 56,432 348,859 311,303 $703,289
16,072,725 $1,534,913 | 3498,638 $2,403,516 $1,450,576 $146,941 S0 51,700,227 | $703,289
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Section 5. Considerations

Solar Renewable Energy Credits (SRECs)

The solar project will also generate Solar Renewable Energy Certificates (SRECs), which equate to 1
MWh of solar generation and have market value. Pennsylvania SREC rates have ranged from $48/SREC
in May 2023 to $29/SREC in November 2023, but they are currently valued at $35/SREC (May 2024). In
the SREC Revenue line of the pro forma, $30 per SREC was assumed, and therefore the TWP could
expect to earn approximately $21,585 in the first year, should it decide to sell the environmental attributes.
Of course, the TWP may wish to retain the environmental attributes — the SRECs, or any future carbon
credits — it may dedicate any SREC revenue to other TWP needs, making this SREC/carbon revenue
unavailable for the project’s financial pro forma.

It should be noted that CES extended this $30/SREC revenue assumption for 20 years of the analysis.
While Pennsylvania’s Alternative Energy Portfolio Act's mandated percentages for clean energy stop
increasing in 2021, this analysis shows the revenue continuing through 2044 because it is reasonable to
assume Pennsylvania and the U.S. will continue to recognize some monetization of the environmental
attributes of the solar generation — cap-and-trade or carbon tax — will be in place. Whatever risk is
contained in this assumption is likely offset by our decision to keep SRECs prices starting at $30/SREC
with a 2% annual escalation over 20 years of the 30-year analysis period.

Net Metering

Net metering enables the TWP to be compensated for its solar electricity production that exceeds its
current electricity demand. As the policy stands, the TWP would be eligible to receive the full retail rate of
any volumetric electricity sent back to the grid. However, under Pennsylvania law and regulations, net
metering is only required for default service customers of the local electric distribution company, not
entities that purchase electricity through a third-party electricity supplier such as Constellation — but, this is
not an issue for the TWP.

It is important to note that distribution and transmission demand charges ($/kW), are not volumetric
charges ($/kwh), and are often not reduced that much. Although there would be some demand charge
savings, it is extremely difficult to estimate how much that could be; therefore, to be conservative, it is
best not to assume these bill savings.

Interconnection

CES reviewed the PECO Interconnection Viability Map, which seems to indicate that interconnecting solar
PV on the distribution system where the Springfield TWP buildings are located is potentially viable (i.e.,
green bubble markers). See the map in Figure 2.
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Figure 2. PECO Interconnection Viability Map over the Springfield TWP Buildings
(note the green bubbles indicating Potentially Viable for interconnection
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As mentioned in Section 2. Proposed Solar Projects Design, all the inverters are three phase at 480 VAC,
where 480/208 step down transformers would be needed - one for the Admin/Police building and one for
the Public Works building - before interconnecting onto the 208 VAC service at the corresponding
buildings. The 480 VAC output conductors from the five 30 kW inverters for the Admin/Police system
would be wired and combined in an accumulation panel on the roof of that building, then wired to the
480/208 transformer located on the ground near the PECO transformer and utility meter, then
interconnected as a line-side tap on the feeder side of the 208 VAC service (including all the overcurrent
protection devices and other devices necessary). A second utility meter pan will also need to be installed.

Same with the Public Works building, the 480 VAC output conductors from the 120 kW inverter and the 80
kW inverter would be wired and combined in an accumulation panel, all mounted on the South side of the
outside PW West Shed wall, then wired to the 480/208 transformer close to the PECO transformer and
utility meter, then interconnected as a line-side tap on the feeder side of the 208 VAC service (including
all the overcurrent protection devices and other devices necessary), along with a second utility meter pan.

These solar PV systems are too large to interconnect on the load-side or onto a breaker in any of the
electric panels. Line-side connections are very common for applications like this. More details about
interconnecting the solar systems onto the service are beyond the scope of this feasibility assessment,
but the overall cost of the solar project always includes the interconnection costs.

Section 6. Next Steps
1. Structural Analysis

Assuming Springfield TWP wants to further explore installing solar PV arrays on the
Admin/Police and the Public Works Main and East Shed buildings, and possibly on the PW
West Shed roof, then it would make sense to have a structural analysis conducted for these
roofs. As mentioned above, the range of the installed weight for solar modules on a ballasted
racking system is about 3 PSF to 8 PSF.

2. Request for Proposal Guidance

After structural analysis is completed and there are no load issues with installing ballasted
solar on the given building rooftops, and the TWP is still interested in going forward with a
solar project, then CES can help the TWP consider a couple of options, such as — 1) traditional
pathway — hire an engineering firm to design-bid-build the whole project, then separately bid
out and hire the solar contractor to install the engineered system; or, 2) hire an engineering
firm or alternative to oversee the bidding, and contract oversight of a design/build contract.

3. Tax-exempt Financing

Should the TWP decide to finance the solar project, the TWP’s lender should perform a cash
flow analysis with tax-exempt and conventional financing. The federal incentive for
conventional financing is 30% of the total project cost, while the incentive will decrease to
15% if the project is financed with tax-exempt bonds.

Section 7. Addendum (Solar Array Layouts and Sample Equipment Spec Sheets)



Figure 3

Springfield TWP Admin / Police Building
Array Layout
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Figure 4

Springfield TWP Public Works Main Building
Array Layout

PV MODULES DC POWER {kWp)

o
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Figure 5

Springfield TWP Public Works — East Shed Building
Array Layout
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Sample Equipment Data Sheets

ROOFMOUNT | RMDT s=*UNIRAC

BETTER SOLAR STARTS HERE

MAXIMUM ENERGY DENSITY

= Up to 33% more modules on the roof.
» 8 Degree Dual Tilt.

s G235 steel, double the corrosion protection
of other racking products.

Y

FASTER INSTALLATION

« Place panel, then clamp for single
person module installation .

» Integrated bonding with single tool,
hassle-free installation.

» Elimination of wind deflectors and fire
skirts streamlines system installation.

« Ship up to 1 MW per truck with
compact packaging.

ENDCLAMPS MICLAMFS RIDGE BAY PVC

WHY ROOFMOUNT RMDT?

Maximize energy density and minimize cost with RMDT, UNIRAC's ballasted dual tilt flat roof mounting system.
Fewer components, single tool installation, snap-in hardware, and integrated bonding ensure high speed
installation, while optional roof attachment, MLPE mount, and wire management provide a complete solution.
UNIRACSs unmatched commercial project support makes construction easy, from permitting through installation,
and RMDT is supported by North America’s largest distribution network. Plus, enjoy peace of mind with
UNIRACs industry-leading 25-year warranty.

CONFORMS TD ﬁ 90012015
u [-21 n 3 14001: 2015

== [CERTIFIED
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The New High Density 5° Racking System »

Small Footprint. Big Power.

MNow you ¢an build more
powerful rooftop solar
systems faster and easier
than ever before with
the new high density
EcoFootsSD™
Racking System.

18 4% More Power

Small 7"x16. 7" roof-friendly
modular Base and dense 9.9"
inter-row spacing enables a
tightly packed solar array that
delivers 18.4% more power than
10° systems. Whether your roof
is small or large, EcoFootsD
provides more power, lowering
cost-per-watt.

Elegantly Simple Installation

EcoFoot5D delivers preassembled
parts and an out-of-the-box, ready-
to-go installation that is unlike any
other flat-roof racking. The result
is a seamless installation process
from start 0 finish, saving on time
and minimizing job-site impact.

55
.

K>
EcolibriumSolar

\ oz
Cost-Saving Logistics & Support

Stackable bases enable a huge
per-pallet shipping capacity. Fewer
pallets are required, minimizing
shipping, storage and onsite crans
use. Dedicated enginesring support
pravents issues before they happen
and provides quick solutions it
obstacles arnise.

Contact: 740.249.1877 | sales(@ecolibriumsolar.com | www.ecolibriumsolar.com
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Q.PEAK DUO L-G8.3/BFG
410-425

BIFACIAL DOUBLE GLASS MODULE
WITH EXCELLENT RELIABILITY
AND ADDITIONAL YIELD

LTS

BIFACIAL ENERGY YIELD GAIM OF UP TO 20 %
Bifeciel Q.ANTUM aclar cels make efficient use of light shining
on the moduls rear-side for radicaly improwed LCOE.

LOW ELECTRICITY GENERATION COSTS

GLANTUM DUO combines cutting edge cell saparetion and innowvative
wiring with GLANTUM Technology for higher yield per surface area, lower
BOS costs, highar power classes, and an efficiency rate of up fo 201%.

© |

INNCAVATIVE ALL-WEATHER TECHNOLOGY
Oiptimal yields, whatever the weathar with
excelent low-light and temperabure behavior.

D

ENDURING HIGH PERFORMAMNCE
Long-term yield security with Anti LID and Anti PID Technology?,
Hot-5pot Protect and Traceable Guslity Tra ™,

<

FRAME FORVERSATILE MOUNTING OFTIONS
High-tech aluminwm aloy frame protects from damags, ensbies uss
of & wide range of mownting structures and is carfified regarding |IEC
for high anow {5400 Ps) and wind loeds (3000 FE).

A RELIABLE INVESTMENT
Doubls glaas moduls design enables extended fetime with 1 2-year
product wamaniy end improved 30-year performance wamrmanty®.

@:ﬂ 5

*AFT test condfons soconding toEC/TS B2E08-1-2085 maghad § (-1500V, 16EH) induding posst Tasmant
Boooroing folEC 8L A 5-1-1 Bd. Z0{CHH
2 Soa data shaaton rasr for further information

THE IDEAL SOLUTION FOR:

@ Roofiop amays on (Zroung- moured
| commercil§ industrin % soinr povwar fonts
bl cings
Engineered in Germany Q ce LLS
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MECHANICAL SPECIFICATION

Format B1.%in = 40.5in= 1.37in{including framej

{2080mm = 1030mm = I5mm) ::m
Waight 62 Blbs {28, Gy [ —
Front Cover E-f:;nrf?ﬁl:;ﬁ:cﬁum;;um ginss :0;_._ o “__::“ll |
Back Cover 0,07 in {2 mm) sami-iempanad giass 2 ) B R
Frama Anadized sjuminum i -
Col 6 * 24 manocrysialing CLANTUM soiar half colls 0 Em
Junction Box 342-3.940n = 1.26-1.51in= 0.73n
(E7-100.2mm = 32-38 5 mem = 187 mimil, IP67, with by pass diodes . =
Capio ammi? Soiar cabiec (+] 2177 in (350mmj, () = 787 in {200 mm) £y s 2 [ i
O R =
Friends Py 2o IPET I e ey e L
ELECTRICAL CHARACTERISTICS
POWER CLASS 410 415 420 425
M N LM PERFORMAN CE AT S5TAN DaRD TEST CON DT ONS, 5TC AND BSTC | POWE R TOLERANCE +5'W /-0W)
BETC* BETCH BETCH BETCH
Power st MPF P ] 410 4385 415 4534 420 a50.4 425 aBag
E Short Ciroult Current® [ ™ [&] 1065 1165 10648 117 103 11.75 1078 1180
£  Open CircultVoitage Wi vl 48,54 4852 EEE] 2876 A 49 2908 40,76
E Current st MPP [ 1] 10132 11.0% 1018 1114 1072 1118 10.27 11.73
Voftage st MPP Wess [v] alaf afas ali7 a6 41.08 4107 41.3% 41.38
Efficiancy’ n = =191 *M8 =184 *21.2 =186 =Tla *19.8 *ME
Bifaciaity of P andl - FO% = 5% - Bifaciaity gwan for rear side imadiation on tap of STC (from sida) - Acconing to EC 60802-1-2
"M casurement tolerances Fae = 3%; I, Voo 5% 8 STC: 1000W/m?; “at BSTC: 1000'W/M3 < @w 125WmZ, @ = F0% = 5%, 25= 2°C, AM L5 according 1o [EC B0S02-3
BN L PERFORMAN CE AT NORM AL OPE RATING CORDITIONS, NBaOT*
Poser ot MPP P ] i noa nas 2183
E Short Ciroult Current Lo [&] a.58 BEL BES 869
E Opaon Cirouit Voitsgs Vo [l 45.58 4582 ab.05 S 25
E  CurrontstMBE [ [ 748 am 805 .08
Voitage st MPP Vs vl 2329 agra as09 23038
TEO0NVmE, MO, spactnum AM LE
G CELLS PERFORM ANCE W RRANTY PERFORMANCE AT LOW |READIANCE
- = #is r=—- _—
it S s e g | 5
it e e e 3
] bkt 825 of nominal powsar up ia s ! o
;é 30 yuars. E = e N 3
g B diviswriShin measurerment fokranc- " - ! i ! ! ! E
: awamarey e P O CELLS = e = :
é ssies arganisaton ohyour menecte {emASNCE =3 =
S ke i ey
TEMPERATURE COEFFICIENTS 2
Tempomtsra Coafficient of 1. a [%sE] +004 Tempersture Cooffickant of V.. B [%/E] -0.7 E
Temponthera Coafficient of P, ¥ [%SE] -035 MNomina Modu e Opomnting Temparatures  MAMOT 3] 10825482+ 3%C) E
PROPERTIES FOR SYSTEM DESIGN i
Maximum Systam Voitsge V. vl 1500 (EC)/1500{UL) P modula classification Classi
Maximum Saries Fuse Rating [a Do 20  Fire Rating based on ANS) UL 517 30 TyREE 19 1
Mmx. Dwsign Lond, Push Puli® sy 1] 75(3600P)/22(2000P)  Pormitted Module Temgarature -4(1°F up o +185°F i
M. TestLosd, Push Pul® Py 1] 113(5400F) 62(3000Fy) O Continuous Duty (~40°C up to+85°C) i
5oz st e on Manu * Niawwr Typia i similar bo Typa 3 but with mesallic frame ﬁ
QUALIFICATIONS AND CERTIFICATES PACKAGING AND TRANSPORT INFORMATION ;
l.l..L'r'?.l f:_:-::ru-u. g P " @ =Y @ ‘
e CE @ \ PR = }
LG Pulmré o 0,32 . - e = Horizontal &3 Bin 4215in 471in 1912ks 22 22 et
frcte iy s packaging 2130mm 1080mm 1196mm 8674kg  paiets  palots  mocues

Mol Instalabion insfructons muss ba fol owed. See the instalabon sno opanring msnsl or comsct our fechniosl senics department for furfaer iformafion on approsed instslation
e e of this producs.

Hamwha @ CELLE Amarioalne.
200 Spectrum Camar Drvee, Sute 1200, Indng, CA BEE1E, USA| TEL+L SEBTAE 5 B | EMAIL ingu r'(ﬁ‘\_'. groals.com | WEB wwow.-oels us
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Three Phase Inverter
with Synergy Technology

For the 277/480V Grid for North America
SE80KUS / SE100KUS / SE110KUS / SE120KUS

d31d3ANI

12-20
YEAR
WARRANTY

Powered by unique pre-commissioning process for rapid system installation

! Pre-commissioning feature for automated ')

validation of systemn components and wiring
during the site installation process and prior to
grid connection

Easy 2-person installation with lightweight,
modular design (each inverter consists of 2 or
3 Synergy units and 1 Synergy Manager)

Independent operation of each Synergy unit
enables higher uptime and easy serviceability

Built-in thermal sensors detect faulty wiring,
ensuring enhanced protection and safety

* Ayl e ooy ot D el 80T SP0H

solaredge.com

Built-in arc fault protection and rapid
shutdown

Built-in PID mitigation for maximized system
performance

Meonitored*® and field-replaceable surge
protection devices, to better withstand surges
caused by lightning or other events

Built-in module-level monitoring with Ethernet

or cellular communication for full system
visibility

solar,-g- [I I='
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MODEL NUM
APPLICABLE

/ Three Phase Inverter with Synergy Technology

For the 277/480V Grid for North America
SESOKUS / SET00KUS /f SETT0KUS / SE120KUS

| seoows | senowws | sevorus |

SExxK-USxBhonoe

BER
TO INVERTERS WITH PART NUMBER

OUTPUT
Rated AL B0 L 000 00 W
A B0 X L2000 5 W
PE, W +
W T TH-5, TH=C-5, TT, IT; Deka IT
A,
& ik
e reergy 0000/ 000 D00 00 W
t i wid
= ixge Hange L Wd
1 w4l 4L W At
Revers Ciiy Yies
etechon i ity por Synengy
LS 3
Mighttime Power Consesmptian W
ADDITIONAL FEATURES
Suppsarted Communication inderfaces # AG4E wrnet, Wi-F (ootiona n
sconss part oot
a mction 1635
Rapid] Shutdosm Systern 130, Bu
otection (port e, abard
rotection e, abar]
D Fuses (Single Pole! i, imtegraded
DiC SAFETY SWITCH
D Disconnect r
ETANDARD COMPLIANCE
e, 47 A 2910
Can
rid Comnect v EZ
o
wf gl Sl b B
o iy bl riagpuia
spsacific i ol 5, o oot p i b chow w i chieT il
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Three Phase Inverters
for the 277/480V Grid

for North America
SE30KUS / SE40KUS

Sd31d3ANI

The best choice for SolarEdge enabled systems

I Specifically designed to work with power !
optimizers

Integrated arc fault protection and rapid
shutdown for MEC 2014 and 2017, per articles
620,11 and 690.12
! Quick and easy inverter commissioning directy

from a smartphone using SolarEdge Set&pp ! Built-in module level monitoring with Ethemet,
wireless, or cellular communication for full
! Fixed voltage inverter for superior efficiency system visibility

{98.5%) and longer strings

! Integrated safety switch

/' Built-in type 2 DC and AC Surge Protection, to

better withstand lightning events I UL1741 5A and 5B certified, for CPUC Rule 21

grid compliance

solar:LfLF

I Small, lightest in its class, and easy to install
outdoors or indoors on provided bracket

solaredge.com
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/ Three Phase Inverters for the 277/480V Grid™

for North America
SE30KUS / SE40KUS

MODEL NUMBER SE30KUS

APPLICABLE TO INVERTERS WITH PART NUMBER

OUTPUT

Rated AC Power Cutput 000 40000 W

Mandmum Apparent AL Output Power 000 4000 WA
AL Oubput Line: Connections W + PE, 4W + PE

AL Output Viottage Minirmum-Mominal-Madmum [L- 244 - 277 - 35 Wac
AC Cutput Violtage Minirmum-Naminal-Ma rmumF! L-L) 4225 - 480 - 529 Wac
AL Freguency kin-Mom-bia™ 58.3 - B0 - BOLS Hz
Mandmum Comtinuous Output Current (per Phase) 1625 2805 Mac
G Theeshold 1 A

Lkility Monitoring, slanding Pratection, Country Configurable Set Poinks Ve

Tatal Harmanic Distortion s 3 %

Power Factor Range #f-08% iz

INPUT

sandmum DC Power (Module 5TC) 22500 TOOO0 W

Transformer-less, Ungrounded Yoz

tandmum Input Voltage DC+ to DC- el

Ciperating Violtage Range 440 - w000 e
Masimum Ingart Current 1625 | 225 Adc
Manimum Ingut Short Cincuit Cument 55 Adc
Reverse-Polarity Protedtion Ve

Ground-Fauk eolation Detection WiTk) Sereitaity™

CEC Weighted Effcency S0.5 %

Might-fme Power Consurmptian <4 W

ADDITIONAL FEATURES

Supported Communication imerioes Ethernet, Cellular foptional)

rreerier Commissioning 'With the SetApp mobile application using built-in access peint for local conneciion

Mure Fauk Protection miegrated, User Confgurable (Aocording to ULTESSR)

Bapid Shutdown HEC201, MECHNT and NECX0 complant/oerthied

B85 Sunge Profedion Plug-in Supplied with the irverter, Buit-in

O Surge Protedion Type |, fiedd replaceable, Buit-in

AL Surge Protection Type I, fiedd replaceable, Buit-in

D Fuses (Single Pole} 254, Buih-in

Smart Energy Management Export Limitation

DiC SAFETY SWITCH

D Disconnect nribegrabed

STANDARD COMPLIANCE

LILT74, LLTR4T SA, LILT741 SR, USSR, C54 S22,
Canadian AFC| according o T.LL. M-07

iGnd Connection Standasds EEE1547-207%8, Rule 21, Rule 14 [HI}

- Part 15 class &

RINOTES

INSTALLATIOM SPECIFICATIONS
AL Cutput Conduit Sze £ AWSE Range
O Imput Conduit Se / AWG Rarge

Mumiber of DC Inputs Pais

Dimersions with Safety Switch (Hx W= D)
‘Weight with Safety Switch THZ f A5

Cocling Fares juser replaceable)
Mose < b2 dila
Cyperating Temperature Range -4l by #7140 /-840 to +6004) "FiC
Fratection Rating MEMA IR

n J mm

I kg

Mounting Bracket provided

) Fror 120/208W invsrians rakar 12 the
(21 P cthvr ragional selfings feae contas Solafdge wppen

(3] e frarmimead by ol regpalatins.

3 inforrration sefir e T Tiatmgsatatyre Oseeatig « Tachvizal Mons Poh &verics)

) P vt el

© Soiaricigs Tachroigie, Ll Al rights raereed, SO0ARIDKGT, the Soinsigs bgo, DFTIMDTD By SOLARIIGE are trsdemadin o ragrsrsd toaclemurks of Soiricge Tachnaicgies, inc ';: E
Al zthe exderarks rardarss baewin e tradem arks of thar repactive o Cuie: Mossmizer 1T, 02 050000 M- HAR. Subject oo changs withoar retics.
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Power Optimizer

For North America
P1100

d3ZINI1dO 43MOd

PV power optimization at the module level
The most cost-effective solution for commercial and large field installations

{  Specifically designed to work with SolarEdge ! Fastinstallation with a single bolt
inverters
/  Advanced maintenance with module-level
1 High efficiency with module-level MPPT, for meonitoring
maximized system energy production and
revenue, and fast project ROI ! Module-level voltage shutdown for installer
and firefighter safety

! Superior efficiency (99.5%)
I Use with parallel PV modules connected in
{ Balance of System cost reduction; 50% less sernes
cables, fuses, and combiner boxes; over 2x

longer string lengths possible

solaredge.com SOIar| 'gl|l|=-
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/ Power Optimizer

For North America
P1100

p to 2 x hil
INPUT
Rated Ingut DT Power™ ™ W
Cannecion Methad Smgle input fior sares conmectsd modules
Absolute Maximum input Voltage (Vioc 3t lowest semperature) 125 W
MWFPT Cperating Range 125 = 5 W
Maxinum Shert Crouit Current per nput (isc) W1 Adc
Marimum Efficency w5 %
Weghed Efcency a6 %
Ovencoltage Category 1
QUTPUT DURING OPERATION (POWER OPTIMIZER CONNECTED TO OPERATING SOLAREDGE INVERTER)
Maximum Output Current L] Adc
Marimum Cutput Voksos &0 Wi
OUTPUT DURING STANDBY (POWER OPTIMIZER DISCONNECTED FROM SOLAREDGE INVERTER OR SOLAREDGE INVERTER OFF)
Safey Dutpes Votage per Power Uobmoer I 1200 | Vi
STANDARD COMPUANCE
Pheferoitaic Rapid Shutdown System MNEC 2004
EMC ECC Part 15 Class A, ECEW000-6-2, ECH1000-6-3
Laey ECE2W001 (class I safety), ULTILL, CSA C22.200070
Materal ULS4 V-0, UV Resstant
Ro=s Yoz
INSTALLATION SPECIFICATIONS
Compatble Solartdge Imerters Al eommercal Tves phase rwerters
Mavmum Alowed System VaRage L] Wil
Dirmensions (W x L x =) RIx x5 /5 1nbin ) mm /in
Weght Wik /234 gr/lb
nput Cornecion MCLR
nput Wire Length 167524 m/i
Output Wire Length 24778 m i
Outpit 'Wire Type / Connactor Double insulated / MC4
Oparating Temperatre Range™ -40t +85 /40t «+ 15 ‘C/F
Pratechon Ratng 68 NEMALS
Relatve Humidity 0 =0 %

Rate] powess of S modiule ot ST wil -uxu.ud')wl\—r :bcﬂﬁw -m rpu ‘l.‘lk.-f M.nuawr WP b o S poer toberance e dlowed

W ot o

L N e w—— i
13 For armbran? Serper dftes el .‘\'l"..

PV System Design Using a

#1587 'm-a-«man-m-. Rt 1o e Tanperature Dy 1ging Tochveicg oty o s Senas.

Compatible Power Opsmiers M0

Winemum Stng Power Optrnizers 8 0 ) "

Lengeh PV Modues -] ] 7 kil

Marimum Streg Power Cotmines 0 30 N 30

Lergeh PV Modues 60 50 50 &0

Maximum Contruous Powesr per Sing T 5820 15300 15300 Lol
Maximum Allowed Connected Power per Sring® L sng - 8400 1 s¥ing — 1020 Loy - 550 Jong ol T W

2 grings or more = 9800

2 strings or more = X120

2 sirings or more = X300

3 dtrnge or more = 20000

Paralel Svings of Different Lengthe or Onertations

Yes

Maximum Cifference in Number of Power
Optirncrers Alivwed Betwosn the Shormest and
Longest Strrg Connecton to the Sarme Irverter st

5 Power Optmzers

* Thes b fules apprly Sor
w iegie PV modube n the g

& :-q =B theww phane 08 mvedien b b Use the Sowrfdge Daione Tor varification
18 T conrect mone STC power per @ring, cesge your pejed wsing Sl e Deignes

[ mqrmluum“mnmpwﬂmrmmn

Saeer gy urits of ecudvaent Dowsr Fangs, that o Do of T e Symer gy Techmokogy meeler
1) For s sXG, 4 Powss COplimizer rary be conveacted 1o 4 Snghe P rmockule I 1) aach Posssd Optimizer & convected 10 4 dngle P modube of J) 1 & e oty Powsr Cptimer oofhecied

Faierarn o Lowtag T etreiges b
oecs.
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