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1. Introduction

Austin Energy seeks to expand its portfolio of rgabkle programs with an innovative community solar
program. The program provides an opportunity fosthkuEnergy’s customers, who are unable or
uninterested in installing solar on their own preesi, to purchase solar power.

Broadly defined, a community solar program is amlaisprogram that has multiple participants—co-
owners, lease-holders, subscribers, or donors—etwdt carry a relatively small portion of the prégc
total cost and share proportionally in the progbenefits. Because of their inherent role as gnegator
of energy supply and demand, utilities have playedle in developing community solar as a business
model. And because of their community orientatimnnicipal utilities and electric co-ops have been
leading innovators.

Austin Energy (AE), a municipal electric utilityrseng more than 400,000 customers in Travis and
Williamson Counties, Texas, believes a communitgrsgrogram may complement its existing green
power program and solar rebate program offerings. fEwards of community solar appeal directly ® th
utility and to its customers, especially as a wafatilitate greater customer participation in d¢ffort to
achieve renewable energy goals.

Since community solar programs are relatively nad/ary significantly in their design, DNV KEMA
conducted a best practices review of comparablgranas in existence. From that review, DNV KEMA
proposed a basic framework for the program, resedrthe solar PV market, and developed a financial
model to assess the program subscription ratecareview of the program’s costs and benefits.

2. Program Design

Based on DNV KEMA team'’s best practices rehdkE decided to implement a version of the utility-
driven capacity-based model. This model allowsamsrs to subscribe to 1-kW shares of a solar proje
and its associated benefits without physically egra solar system. In this model, AE would insdall
portfolio of PV systems funded by its Capital Inwvesnt Program (CIP) budget. AE would be
responsible for installing the PV systems, and ta&iing them over their lifetime. Customers may
subscribe to shares of the community solar podf@@nd its long-term output) in 1-kW increments &o

! Cliburn, J., Bourg, J. “Best-Practices Basis fordaistin Energy Community Solar Choice Program. K& Inc.
July 2012.
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fixed monthly fee over 5 years. By the end of tfigéar, the solar subscription would be completelg pa

for.

For a period of 25 years (the presumed lifetimB¥dfsystems) beginning the day a customer joins the
program, the customer would be paid monthly atMhleie of Solar Tariff (VOST) rate for the energy
generated by the subscribed capacity portion opthgram’s PV-only portfolio. For example, if the
program has 500 kW in its community solar progréeetf and the customer subscribes to 5 kW, then the
customer would be paid 1% of the fleet's productdbwvVOST. To further reduce the cost of solariter
customers, AE would incentivize community solargsean customers by building in a discount in the
program’s monthly subscription rate based a datt solar rebate.

3.

Program Benefits

This program design has the following benefitd® ¢ustomer:

Creates solar power opportunity to customers wino@gor do not want to install solar on their
own property, due to lack of capital, lack of sefahing rooftop space, shading, or other reasons.
The capacity-based subscription approach providst®mers with an alternative way to take part
in a solar program.

Offers the opportunity to invest in solar at a petable fixed monthly program rate over 5 years.
As opposed to owning a physical solar system oonaehor business, a customer in the
community solar program does not have a large npfrost. Essentially, AE provides solar
financing to the customer by paying for the systgaftont with its CIP budget, and recouping the
cost over five years from the customer.

Provides economy of scale. Residential systemsypreally less than 10 kW, but the community
solar portfolio would grow to multi-MW-scale. Byrtually owning a share of a PV portfolio
through the Community Solar Program, a customelddake advantage of economy of scale in
siting, interconnection, procurement and instailatosts.

Minimizes PV performance risk. The portfolio appballows customers to spread PV
performance risks across a portfolio of PV systéms are professionally maintained.

Eliminates maintenance hassle. Since AE is rediplerf®r maintaining the system, customers
are assured that their virtually-owned system aggmsionally maintained.

KEMA, Inc. 2 February, 2013
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- Enables geographic mobility. If a customer weretive within AE’s service territory, the
customer could continue to receive benefits froengblar system without having to physically
move a solar system.

- Supports local economy and furthers sustainalgligis. Since the PV system is in the utility
territory and visible to the community, a commursttar program is well-positioned to support
local economic development and educational goals.

From AE’s perspective, this program’s benefits e the following:
- Accelerates PV penetration to meet AE’s renewaidggy goals.

- Increases inclusivity by creating solar power opyndgities to customers who cannot or do not
want to install solar on their own property.

- Requires customers’ long-term commitment to salianjlar to AE’s solar rebate program. This
community solar program'’s design requires custorteensake small monthly investments over 5
years in order to gain long-term benefits over @arg.

- Gives AE more control over the system'’s sitingtafiation, operation and maintenance. By
strategically siting PV systems within the utilgydistribution system, AE could decrease the
necessity of new investments in distribution cajyaeid other reliability-related improvements,
such as upgrading substation transformers andldisbn lines. In addition, since AE would be
responsible for installation, interconnection, @en and maintenance of the PV portfolio, AE
could ensure the PV systems meet the utility’snegh requirements.

- Allows simple metering and billing. Instead of ialihg and reading revenue-grade meters at
each customer site, AE would simply need to instadl read revenue-grade meters at the smaller
number of PV systems in the program’s portfolim monthly bills to customers, AE would
simply show the customer’s program rate, the nurobsubscribed solar shares, and the total
monthly cost. For the portion of solar generatissagiated with the subscribed shares, the bill
would show a credit based on VOST.

- Supports local solar industry development. Siheesblar is installed within the community, the
program may jumpstart local solar businesses.

- Supports education goals due to high visibilitgla$é program in the community.

KEMA, Inc. 3 February, 2013
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4, Program Rate

The success of the community solar program hinges the monthly program rate. The program rate
needs to be designed such that it does not overtjel the customer or the utility. Using the model
described in Appendix A, DNV KEMA was able to idéntain optimum range of program rates. The
program rate incorporates two core elements: tpeard installation cost of the PV portfolio, and a
discount based on a dollar per Watt ($/W) solaateb

There are several key assumptions in the rate sinaljhey include the following:

- A 5-year payment program where a customer paysed finonthly subscription fee for 5 years,
with no additional charge thereafter.

- AE installs the same annual capacity of solar &veear$

- The average installed cost over the course of yeabs of installation is $2.5/Watt, which
assumes an annual adjustment of about -10%.AErdmascover the operation, maintenance,
program marketing and administration cost in tregpam rate.

- The program PV portfolio is fully subscribed evgpar.

- AE provides a value of solar tariff (VOST) montipggyment at 12.8 cents/kWh with no annual
adjustment.

- The PV portfolio performs at a capacity factor 6#4.

The lifetime of each PV installation is 25 years.

The program rate is determined by taking into antthe assumed cost of installing the entire PV
portfolio and the discount provided by a solar teb&ince the program rate in turn affects a ¢nstts
payback, it is important to assess how sensitimestomer’s payback is to the PV portfolio cost trel
solar rebate. The program rate seeks to providasonable payback to the customer (between 618)yea
without overly burdening AE. If the assumed PV famid cost is too high or solar rebate is too ldtw,

will inflate the program rate, denying the custoraerattractive payback. Conversely, if the assuocaesd

of PV is lower than the actual cost or the solaate is too high, the program rate will be too fowm

2 Since it is generally expected that the instatlest of solar will decrease over time, if AE initahore capacity in
the early years of the program, then the PV paafobst will be higher.
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AE’s perspective, and AE will bear excessive coétsie PV portfolio that are not built into the gram
rate.

The actual installed cost of PV is based on mag&atitions that are hard to predict. However, dase
AE'’s past experience in solar procurements and BIEWIA’s solar market mentoan assumption of
$2.5/W on average over 5 years is reasonable.ovat AE’s actual PV portfolio costs, the utilitgn
set an installed cost cap during procurement tarerthe PV portfolio costs do not exceed $2.5/\iisT
point will be further discussed below in the sectam utility benefit-cost analysis.

As for the solar rebate component of the program NV KEMA's analysis shows that a solar rebate
of $1.1/W to $1.5/W would yield an optimal prograate for the customer. As shown in Figure 1 below,
if the solar rebate were set between $1.1-$1.5&\dstomer would pay a program rate of around $15-
$21/kW/month. This gives the customer a paybadktof 8 years. If the rate were set based on solar
rebate below $1.1/kW, a customer would pay greater $22/kW/month, giving the customer a payback
of 9 years or longer. If the rate were set basesatar rebate above $1.5/W, giving the customer a
monthly rate of $14/kW/month or less, then the aomr’'s monthly payment from VOST would exceed
its program fees, rendering an immediate paybackeanr 1.

Figure 1 Customer Payback Sensitivity to Solar Relia Level
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A program rate of $15-21/kW/month based on $1.58%.in rebate would offer a reasonable payback to
the customer. AE could provide more value to itstamer by offering a higher rebate or a program ra

% Taffel, J.. “Solar Market Review and Technical isgptions.” KEMA, Inc. September 2012.

KEMA, Inc. 5 February, 2013



DNV KEMA Energy & Sustainability KEMA -_J_<
E

closer to $15/kW/month, or be more aggressive dghegy against its own risks by offering the program
rate closer to $21/kW/month. DNV KEMA recommendsr@gram rate of $18/kW/month (i.e., a solar
rebate of $1.3/W), the mid-point of the acceptahtege. For the customer, this rate would provide a
reasonable payback even in case the PV fleet pesfeomewhat lower than expected. For AE, the mid-
point will help hedge against higher than expeatsthlled cost or low enroliment rate. The cogstddi
analysis of customers and AE is discussed in fudkéils in the section below.

5. Customer Cost-Benefit Analysis

In the scenario where the program rate is set@&k®1/month, a customer would have a 7 year payback
period. Considering the program cost and VOST magrbenefit, a customer enrolling in Year 1 of the
program will pay a net $4/kW/month for 5 years.r f#/@ars 6 to 25, the customer will receive an ayera
payment of $13/kW/month.

Figure 2 Customer Benefit and Cost per Year per kW
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In Figure 2, the top chart shows a customer’s eatfit per year. A customer makes a constant net
payment in the first 5 years because the montldgnam rate is larger than the VOST payments. @At th
start of year 6, the customer has virtually “pusdd the solar share, and he/she stops makinggrogr
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payments. The customer continues to receive VCG&Mmpnt until his/her subscribed share retires in
Year 25. As the program’s PV portfolio degradesiiased at 0.5% per year), the annual benefit also
degrades by a small margin. The bottom chart shigsumulative benefits to the customer, who
achieves a payback (i.e., positive cumulative bgneff7 years.

Since the program rate remains the same for adlabsyof the program, while the performance of tfie P
portfolio degrades over time, an early adopterehsligght advantage of a newer PV portfolio. Thigeegia

customer who enrolls in Year 1 of the program ghtlfinancial advantage (less than $0.5/kW/month)

over customers who enroll in the program in YeaiTe payback period for all customers will remain

years regardless of his/her enrollment year.

Figure 3 Benefit Impact by Program Enrollment Year
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In addition to the program fee, a customer’s paklimcontingent upon his/her VOST payments. Since
the program fee is fixed for 5 years, the only utagety for the customers is the amount of VOST
payments. Even if AE keeps the VOST at a fixed (42.8 cents/kWh), the total VOST payments could
change depending on the performance of the progr&Ww portfolio. The program rate analysis assumes
a capacity factor of 15% for the entire PV fleés shown in the chart below, assuming the progrean f

is $18/kW/month, if the fleet performs on averagthinm 13% to 18%, the customer’s payback would
remain between 6 to 8 years.
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Figure 4 Customer Payback Sensitivity to Program Pfolio’s Performance
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6. Utility Cost- Benefit Analysis

There are a myriad of benefits for a utility thapiements a community solar program. In additioth&®
energy production, a community solar program atevigdes AE with green sustainable energy, hedge
against fuel costs, transmission and distributiendfits, customer engagement, etc. The community
benefits, including the opportunity to install sfigantly more PV, while making PV accessible and
affordable to a much wider range of customersgeapecially important. It is beyond the scope of th
project to quantify all these benefits. Howevers worthwhile to look at the financial impacttbie

Capital Investment Program (CIP) budget as a redulte program. This analysis assumes the CIBsfun
solely the installation costsand the CIP benefits from the program fees awitlad wholesale energy
purchasing costs of $30/MWh.

Given AE’s goal to provide adequate incentives3#) to keep customers’ payback between 6 to 8
years, AE cannot charge more than $21/kW/montlustomers. Note that an implication of this rate is
that AE will not be able to achieve a paybackfalt, AE subsidizes about 1.5 cents/kWh over the
lifetime of the fleet. The figure below shows tret nash flow of the program.

* This also assumes the CIP does not fund operatiamtenance, marketing and administrative costeeof
program, nor does it fund the Value of Solar Tavdlyment to the customer. Since the $/W rebateilsinto the
community solar program rate, it is implied thaP@$ providing this rebate to the customer.

KEMA, Inc. 8 February, 2013
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Figure 5 Program Benefit and Cost per Year over 3@ears (based on 324 kW/year)
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In order to provide a fixed program fee for thegreon’s customers, AE must bear certain risks, thetm
significant being actual installed cost of the Rdftfolio. To mitigate the risk of actual installedst
being much higher than the expected installed édstzould cap the installed cost in their soligdatfor
PV development at the expected installed costgdgeeof $2.5/W) upon which the program rate is
determined. To account for the expected decreaisstialled costs over time, AE’s solicitation can
incorporate a 10% decrease over the 5 program®elatbe actual installed cost is 20% or 30% lower
than the installed cost cap, then the payback mAuld become 29 or 21 years respectively (Fig)re

® A 10% expected decrease in installed costs woield jnstalled cost caps of $3.09 in 2013, $2.78004, $2.50
in 2015, $2.25 in 2016, and $2.03 in 2017.
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Figure 6 Program Benefit and Cost over 30 years wineActual Installed Costs is Lower than
Expectations
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Another risk for AE is the subscription rate of gregram. If the program is undersubscribed (e,
kW share subscription is less than the plannednBtallation for that year), then AE’s costs would
increase. Even if the utility decides to decrdhseamount of planned solar in later years, theyi
benefit-cost would still be adversely affected heseathe program’s installed PV is front-loaded wtien
installed costs are higher. Conversely, if thegpaim is fully subscribed in early years and AE desito
increase the amount of planned solar for the jzars of the program, the utility’s payback would
shorten because more PV systems would be insialldn later years when the installed costs aretow
In effect, whenever AE can decrease the averagaled cost of the PV portfolio, either by neganata
better price with vendors, decreasing the solicitatost cap, or delaying the installation of Phert the
economics of AE would improve. Accordingly, DNV KA recommends that AE minimizes the risk of
under-subscription by conducting a market studyaiage their customers’ interest. In additionsit i
recommended that the program start with a congeevli¢et capacity; if there is overwhelming intstre
in the program, AE can increase the fleet capagcitgter years of the program to accommodate the
demand without jeopardizing its benefit-cost ecoitsm

KEMA, Inc. 10 February, 2013
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7. Conclusion and Recommendations

Austin Energy seeks to expand its portfolio of rgabkle programs with an innovative community solar
program. The program would serve as an alternagp®rtunity for Austin Energy’s customers, who are
unable or uninterested in installing solar on tlo@in premises, to purchase solar power. Based\tvi D
KEMA team'’s best practices report, AE decided tplement a version of the utility-driven capacity-
based model. This model allows customers to sutEstoi a virtual share of a PV portfolio (based & k
capacity) and its associated benefits without maHsi owning a solar system. In this 5-year prograg
would install a portfolio of PV systems funded by Capital Investment Program (CIP) budget. AE
would be responsible for installing the PV systeamg] operating and maintaining them over their
lifetime. Customers would subscribe to shares RN portfolio by paying a fixed dollar per kW
monthly fee; in turn, they would receive a perfontebased ($/kWh) value of solar tariff (VOST) for
the expected 25 year lifetime of the system. faatf AE would provide installation, financing, spgon
and maintenance to the customer for a monthly eéhathat the customer can “virtually own” all the
incumbent solar benefits for his/her solar share.

DNV KEMA recommends the following program elemetatsnaximize the benefits while mitigating the
risks to the utility and its customers.

- Set the program rate at $18/kW per month (whiclughes an effective rebate rate of $1.3/W) to
give customers a payback period of 7 years. Tiesis the mid-point of an acceptable range of
$15-21/kW/month based on $1.1-$1.5/W in solar ehafFor customers, this rate would buffer
against the PV portfolio’s performance risk in ciseportfolio’s capacity factor falls below the
expected 15% (down to 13%). For AE, this rate wdwédge against high actual installed costs
or low enrollment rate.

- Set an installed cost price cap when procuring R}epts. To mitigate the risk of actual
installed cost being much higher than the expecistdlled cost, AE can cap the installed cost to
its expected installed costs (average of $2.5/W) account for the expected decrease in
installed costs overtime, AE’s solicitation canarorate a 10% decrease over the 5 program
years.

- To avoid under-subscription, conduct a market stodyauge customers’ interest. In addition, it
is recommended that the program start with a coatige fleet capacity; if there is
overwhelming interest in the program, AE can insestie fleet capacity in later years of the
program to accommodate the demand without jeodardits benefit-cost economics.

KEMA, Inc. 11 February, 2013
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- Locate PV sites in areas to maximize the valuexistiag investments in distribution
infrastructure.

- Select sites with high visibility, such as publpases, schools and well-established non-profit
entities, to encourage program growth.

- Allow program subscribers to participate in theestbn of additional projects for the PV
portfolio. Customers could be presented with atdigirof screened options and subscribers
would get one vote per solar share. This may creat&l marketing “buzz” as community
facilities (from recreation centers to schools on4profits) vie to host the next solar project.

- Structure the program so that customers neverljegah individual panels or any portion of the
physical solar portfolio. The customers may sulb&cto the program to receive solar benefits for
25 years, but they should not be entitled to thesialal ownership of the PV systems. By
structuring the program in this way, AE can asshat the PV portfolio remains intact and
functional up to or beyond the expected life of BAésystems.

KEMA, Inc. 12 February, 2013
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A. Rate Design and Economics Model

Included with the delivery of this report is an Ekmodel that can be fully accessed and editedustiA
Energy. This model allows a user to evaluate afieprogram design types, base the growth of the
program on CIP availability or subscription expéiotas and to edit a wide variety of financial, teidal,
and default parameters. The model is built to dateuthe solar rate that AE would charge to pgrints
in the project as well as evaluate the business @adehalf of both the utility and the customer. |
performing these calculations, this model provithesuser with the NPV of the solar portfolio, thEB\X
of production, LCOE, and other metrics by whiclet@luate the long term strength and integrity ef th
program. Through external research and an inteevadw, DNV KEMA has programmed the model
with inputs and defaults that are specific to Augtnergy’s community solar project. In this sectime
will review the model run that used DNV KEMA's infsuand provide context to the outputs.

Al Program

The Program section serves as the model’s dashbodrtigh-level program parameters will be set.here
This run established the program start year as,20tt®ugh this can be adjusted. There are thtee ra
design types: Green Pricing , SolarRate, and Miftiea Metering. Altering the rate design will afteébe
costs and benefit calculations on the “Utility” dt@@ustomer” tabs. A Virtual Net Metering programiiwi
cause the model to calculate a loss of peak angbeak retail energy sales, and it will calculate th
participant’s rate, and therefore program revensing a Solar Rate that is established in the ‘tkina

tab. Assigning the rate design to Green Pricin§aarRate, assumes there will be no loss of peabr
peak retail energy sales and will use a solarthateincludes the minimum rate needed to recover
program costs less the $/kWh equivalent 5-yearteethat would available to the participant wereyttee
receive the rebate for installing the panels oir then premise.

The Program tab then allows the user to enteriessef parameters for an existing system and th&sco
of the system that Austin Energy hopes to recdwauigh the community solar program. This system
will be treated as other systems that are entesgdbaned in the model, except that the systembsill
adjusted for a system life, degradation factor, iamdrter replacement, based on the entered st gf
operation.

Finally, the Program tab allows for planning futsgstem capacities. This model was designed system
capacities either based on CIP funds or on expgurtagtam participation demand. Altering this input
will reveal one of two tables. The CIP table regsiestotal CIP amount for the upcoming 5 years and
allows the user to enter a percentage of thesesftivad will be available for the community solar

KEMA, Inc. A-1 February, 2013
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program. In addition, the user is able to entefvd §ap for the installed PV systems on a yearlysoias
the next 5 years as well as annual program costascent of the PV portfolio costs. Using thegrits,
the model calculates the PV capacities availabiéniiallation for each of the first five yearstbé
program. Should the program capacity be based loscsption demand, the user is able to enter tta to
customer base size, the targeted percent who vpautitipate each of the first five years of thegoemm,
and the average wattage acquired by one prograticipant. Based on these inputs, the model will
calculate the capacities available for each foffitlse5 years of the program.

Figure 7-1 Program Design Inputs

Green Pricing

Based on CIP

$3.09 $2.78 $2.50 $2.25 $2.03

Whether the planned PV is based off of CIP or gdted participation, step 2, in blue, the usetie to
split each year’s planned capacity between threéigurations. This allows three different techniba
configurations to be deployed in stages over ti# five years of the program, based on availalie C
funds or anticipated patrticipation. All three caniiations in a given year must match that yeata to
capacity as calculated in step 1. If the configaret do not add up to the total planned, an erithibe
displayed in red, indicating the kW over or undey.continue, the user will configure the program’s
technologies.
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Technology Decisions (Step 2)

Planned PV (kW)

2013 Planned-
2014 Planned-
2015 Planned-
2016 Planned-
2017 Planned-

Existing PV

324 kW
324 kW
324 kW
324 kW
324 kW

Additional Decisions

Step 2.1 Configure Technologies

Step 2.2 Adjust default financial assumptions

Figure 7-2 Technology Capacity Inputs

Config 2 Config 3
324 0 0
324 0 0
324 0 0
324 0 0
324 0 0

A.2

Technology

E

Total
324
324
324
324
324

Total=1620

The general technology specs are a series of itpatsire common to all configurations and neeg tl
be entered once. These include the life, degradgear, years until a inverter replacement is nexglji
The percent of generation that will be high tier] &stimated O&M costs for the first year. In aitalif a
lookup table of capacity factors is included attibg of this section. Once these fields have been
populated, the user can continue onto configuramheéndividual system.

General Technology Specs

Life (years)
Degradation/year

Inverter replacement (years)

High Tier Generation
1st year O&M Costs

Adjust cost trends here

Figure 7-3 General Technology Inputs

30

0.50%

25%

0.005

Capacity factor

None

Single Axis

Dual Axis

Polycrystalline

18%

20%

22%

Monocrystalline

18%

20%

22%

Thin Film

12%

15%

17%

In addition, the assumed year O material and labsts are available for editing at the bottom &f tab
along with an input for an estimated annual deee@ased on these inputs, the costs for the fiystabs
of the program are calculated and used in subségystem configuration calculations.
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Figure 7-4 General Cost Inputs

Cost Trends Year 0 Cost ($/W) 2013 2014 2015 2016 2017 Annual decrease

Palycrystalline g 1.06 | & 095 § 086 § 077 § 070 § 0.63 10%
Maonocrystalline s 1.10 | § 0939 5 0.89 5 0.80 S 072 5§ 0.65 10%
Thin Film g 0.84 |8 076 § 0.68 & 0.61 § 055 § 0.50 10%
Ground S 1.00 | $ 090 $§ 081 § 073 § 0.66 S 0.59 10%
Roof g 1.00 | $ 030 $ 081 073 § 0.66 S 0.59 10%
None S 0.20 | S 0.18 § 016 § 015 § 013 § 0.12 10%
Single Axis S 050 | S 045 S 041 5 036 S 033 5 0.30 10%
Dual Axis S 075 | S 0.68 § 0.61 $ 055 § 049 § 0.44 10%
Inverter S 075 | S 0.68 § 0.61 $ 055 § 049 § 0.44 10%
Labor S 1.00 | $ 1.03 $ 1.06 S 1.09 $§ 113 $ 1.16 -3%

Each configured system will be given one modulefyme mounting type and one tracking type. All
iterations of this configured system will share slagne inputs for these parameters. However, the
installation cycle of each configured system casfread out over the first 5 years of the progizan,be
individually assigned a specific method of owngosdmd whether the utility owns or leases the |locati
of the panels. The ownership of the system carefieall as: Muni Finances, Utility CIP, Third Party,
and PPA. Changing this parameter will adjust tiectadits and other benefits available to the mtoje
and will adjust interest/leasing rates as seténstibsequent finance tab. Once these inputs have be
entered, lookup tables will reference the costdsesnd capacity factor tables to calculate thescost
benefits, and LCOE of that each year of each cardigpn.

Figure 7-5 Individual Configuration Inputs

Config 1 2013 2014 2015 2016 2017
Planned capacity 200 100 153 4] 153
Module type Polycrystalline | $ 095 § 0.8 S 077 & 070 S 0.63
Mounting type Roof 3 090 S 081 5 073 5 0.66 5 0.59
Tracking None S 0.18 § 016 § 015 § 013 § 0.12
Inverter S 0.68 § 0.61 $ 055 § 049 § 0.44
Labor S 1.03 § 1.06 $ 1.09 S 113 $ 1.16
Capacity Factor 13%

Ownership Utility CIP Muni Financed Third party Third party PPA
Location Muni property | Muni property Lease Muni property Lease
Intalled Costs ($/Watt) to Vendor 3 3.74 S 3.50 S 3.29 5 310 S 2.94
Tax Credit discount 0% 0% 30% 30% 0%
MACRS benefit none none yes yes none
Vendor/Developer/Financier Margin 5% 5% 5% 5% 8%
Installed Costs to Austin Energy 3 393 § 3.67 S 242 5 228 S 3.17
Present value of system to AE (including financing) 5 792,172 § 362,743 S 454,907 § - S 434,362
LCOE S 015 § 015 § 0.12 g #DIV/0! S 0.13
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A.3 PV Portfolio

The PV Portfolio tab displays economic and estith@®duction data for each configuration, broket ou
by each of the first 5 years of potential PV irlst&dn. It also includes a comparable block of akdtions
that are dedicated to evaluating economic and ptemudata of the existing system, if includedte t
Program tab. The first two columns of each caléotalblock simply report technical data relevanttat
respective system as entered in the TechnologyEth calculation block reports on the system
capacity, expected annual production, broken oytdak and off peak production, and the presentvalu
of the energy production (to be used in the LCOEutation). In addition, costs, such as annual paytm
yearly O&M costs, and expected inverter replacesare presented as well as benefits, such as t@e FT
and MACRS benefits. The present value of costakided for each portion of each configuration.
Finally, the portfolio aggregate at the top of thle, provides an NPV of the solar portfolio, an N&fV

the production, and a LCOE for the entire portfolio

Figure 7-6 Aggregate PV Portfolio Outputs

Solar Program PV Portfolio

2012 2013 2014 2015 2016 2017
Program year o 1 2 3 4 5
Aggregate Portfolio (5 yrs) Capacity (kW) 200 163 616 769 922 1,075
Energy production kWh 315,360 739,519 986,358 1,222,676 1,483,830 1,717,662
On Peak production 78,340 184,880 246,589 305,669 370,958 429,415
Off peak production 236,520 554,639 739,768 917,007 1,112,873 1,288,246
Present value of energy production 315,360 711,076 911,943 1,086,955 1,268,384 1,411,793
AE loan Due = 1,012,276 665,656 632,137 688,644 641,772
Loan interest - 12,864 33,283 49,541 68,364 64,177
Annual payment 80,000 576,560 512,018 435,485 209,325 146,859
AE O&M 1,577 3,809 5,232 5,362 5,495 5,632
AE Inverter replacement - - - - - -
Present Value of Cost to AE 81,577 942,662 478,227 391,912 183,629 125,336

A4 Minimum Rate

The aggregate portfolio section is then fed inwrthinimum rate section. Here, the model calcultites
avoided wholesale energy purchase on and off meaisiders the PV production, program costs, LCOE
of PV, Non-PV program costs, and total programstsigenerate a $/kWh rate at which AE is able to
recover their costs. These details, while calcdlatedetail on this tab, are also summarized gt 3tm

the Program tab at the beginning of the model.

This section of the model allows AE to pass throtighsolar rebate value to the community solar
program participant if desired. The current $/Watebamount is set here, and deducted from the
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minimum SolarRate at which AE will recover theiist& Also, the value of RECs is an available input
here. Ultimately, the final SolarRate is presertethe user as a $/kWh.

Figure 7-7 Rate Design Inputs

Setting rate (Step 3)

NPV solar portfolio S 3,846,442

NPV of production 27,135,834

Cost of PV S 2,564.2950 S/kW
Discount Program Rate by Rebate equivalent? Yes

Current rebate (2012) $1.00 S/W

Rebate decline 5%

Average 5-year rebate S/kwh equivalent $0.0300 S/kwh

Value of RECs to AE | 0 |$/kwh

Final Program rate $26.0716 $/kW/month

A.5 Utility and Customer Cost-Benefit Analysis

The final sections of the model perform a cost-fieaealysis for Austin Energy and a program
participant. A summary of these calculations ipldiged on the Program tab, while a breakout of the
calculations is viewable on the “Utility” and “Cusber” tabs. The Utility tab considers the presexities
of the portfolio energy production, costs, and liéhéo the utility. It generates an NPV of the net
program benefit, payback period, benefit/cost ratia an IRR. Included in this section is a hisiogof
the net program costs and benefits. Similarly ciimomer cost-benefit analysis looks at the NPthef
customer’s benefits and costs, calculates a beoefibst ratio, paback period, and IRR, and dispkay
histogram of the customer net benefits and costs.
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Figure 7-8 Utility and Customer Cost Benefit Analysis Outpits

Results
Customer
NPV of program S 2,157,186
Payback 7
Net benefit/cost ratio 2.66
IRR 36%
Customer Net Benefit and Cost
$300,000
$200,000
$100,000
$- '_Fr'rlTr-TL TTIrrod TT T T 17
0 2 6 8 10 12 14 16 18 20 22 24 26 28 30
$(100,000)
Utility
NPV of program benefit S (6,061,332)
Payback >30years
PV Net benefit/cost ratio 0.31
IRR N/A
Net program Benefits- Costs
$500,000
$' L) L) L) L) L) L) I-I.IIIIIIIIIII
0 6 8 10 12 14716718 20 22 24 26 28 30
$(500,000)
$(1,000,000)
$(1,500,000)
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