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1 EXECUTIVE SUMMARY
Introduction
Austin Energy is a leader among electric utilities in the administration and promotion of solar energy
resources. In late 2014, Austin City Council approved the Austin Energy Resource, Generation, and
Climate Protection Plan to 2025: An Update of the 2020 Plan. The plan includes goals of reaching 200
MW of local solar by 2025 if affordable, with an interim goal of 110 MW of local solar installed by 2020.
The incentive program for residential installations is currently implemented through a capacity based
incentive which has been in place since 2004. Residential customers receive a Value of Solar (“VOS”)
tariff that provides bill credits based on production which has been in place since 2012. In response to
solar community stakeholders, Austin Energy agreed to evaluate the potential for a commercial VOS as
part of broader solar rates and incentive program review.
To meet the objective of evaluating a commercial VOS, GDS Associates, Inc. (“GDS”) has been retained
by Austin Energy to provide third-party analysis and recommendations related to a commercial VOS
tariff methodology and the commercial solar incentive program. The project conducted by GDS is
comprised of the four tasks identified below:
Task A: Review the current Residential VOS methodology and recommend modifications for a
Commercial rate.
Task B: Recommend a rate structure to incent the preferred orientation, and/or use of storage and
smart inverters to shift solar generation toward the hours of the ERCOT system peak demands.
Task C: Review implications for commercial incentives and provide options for the incentive program
going forward and treatment of existing commercial PBI recipients.
Task D: Review the present forecast for Residential and Commercial PV Solar Adoption in the Austin
Energy Service Area and recommend adjustments based on the findings from this Study and proposed
changes for the commercial VOS rate.
Current Solar Programs at Austin Energy
The significant number of customer sited solar facilities (approx. 5,800) has certainly been strongly
influenced by the incentive programs offered by Austin Energy. Such programs have been in place to
better ensure that the City’s environmental and solar energy goals are achieved for customer-sited solar
projects.
The incentive programs for residential and commercial customers presently have different structures
and are summarized below.
Residential
Residential incentives are provided as an upfront rebate, based on the installed capacity, and have been
reduced over time from $5.00/W in 2004 to the current $0.70/W.
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Under the VOS tariff implemented in 2012 (Appendix A), all of the energy consumed by the customer is
billed to the customer according to the usual residential rates. The VOS tariff then credits customers at
the VOS rate for all of their solar production. The credits under the VOS rate are intended to be fully
reflective of the benefits and costs (together providing the net value) of the solar energy to the utility.
The combination of the customer continuing to purchase all of their energy usage under standard tariffs
and the VOS rate intending to capture the overall value of the solar energy to Austin Energy, leads to
reduced cost-shifts between solar and non-solar customers compared to the previous net metering
arrangements, and better equity amongst solar customers.
Commercial
Since 2009, commercial solar projects have not been eligible for the up-front, capacity-based incentive
as described above for residential installations. At that time, the commercial solar program shifted to a
performance based incentive (“PBI”), with incentives paid on a per kWh basis applied to the total
amount of actual energy production for the first 10 years of the system’s life.
In addition to receiving the PBI, all commercial customers enjoy the benefit of reduced billing under the
applicable retail rate. Further, commercial customers with solar installations of less than 20 kW are
eligible for net metering where they receive credit against their consumption for excess energy
delivered to the Austin Energy grid. Commercial customers with installations of 20 kW or greater are not
eligible for net metering.
Collectively, the aggregated benefits of the PBI, reduced billing, and any applicable net metering credits
may be referred to in this report as the set of “current arrangement of benefits” or similar terminology.
Task A – Commercial VOS Methodology – Except Distribution
Austin Energy has implemented a residential VOS methodology which applies to any Residential Service
account that has an on-site solar photovoltaic system interconnected with Austin Energy’s distribution
system behind the meter. Task A is to asses a proposed VOS for commercial customers by reviewing the
residential VOS and recommending modifications, if any, for commercial application.
GDS has completed the following items as a part of this Task




Reviewed the existing residential VOS methodology initially developed by Clean Power Research



Determined if the number of existing methodology components are adequate for properly assessing
a commercial VOS



Studied those variables within component calculations that are updated annually by Austin Energy
staff




Determined the applicable timeframe of each VOS value component calculation



Reviewed the discount rates and loss factors for all components

Recommended modifications to the Energy, Plant O&M, Generation Capacity, Transmission and
Distribution, and Environmental Compliance Value component calculations

Determined if any value component includes elements that are being double counted for
commercial customers (specifically contained in the Generation Capacity and Environmental
Compliance Value components)

Austin Energy should continue its present “hybrid” methodology with additional recommendations for
the Commercial VOS organized below as “Consistent with Current Residential VOS” and as “Changed
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from Current Residential VOS.” Each recommendation is described in more detail within the body of the
report.
Recommendations for Commercial VOS that are Consistent with Current Residential VOS:
1. No changes should be made to the current annual gas price calculation.
2. The carrying cost should not include any O&M costs because these costs are being captured in
the Energy Value (variable O&M) and Plant O&M Values (fixed O&M).
3. For both Generation and Transmission, the load match variable should be the actual coincidence
factor reflecting the percentage of solar capacity generating during the hours that determine
Austin Energy Generation and Transmission costs respectively.
4. Transmission Cost should be Austin Energy’s contribution to ERCOT TCOS, and it should be
updated annually.
5. The variables used in each VOS component should be updated annually. Currently, 9 of the 25
Residential VOS variables are updated annually. See Appendix B for the Current Residential VOS
Variable List which lists the variables known to be updated annually.
6. The variables used in each VOS component should be specific to Austin Energy, where
applicable. See Appendix B for the Current Residential VOS Variable List which lists the variables
known to be Austin Energy-specific.
7. Both transmission and distribution loss factors determined from either the utility’s most recent
cost of service study or its approved load forecasts should be used.
Recommendations for Commercial VOS that are Changed from Current Residential VOS:
1. Consider the cost impacts of solar integration in the Commercial VOS formula, to the extent
these costs are not recovered via other mechanisms. These costs should include solar
integration, program administration, and distribution impacts.
2. Interval metering of the generation should be implemented with the Commercial VOS.
3. The Load Match, or coincidence factors, should recognize the differences in characteristics of
commercial and residential solar PV generation.
4. Austin Energy should use its weighted average cost of capital in all instances rather than the
risk-free discount factor.
5. The Commercial VOS should have three different prices offered, reflecting different loss factors
of the service voltage of the customers’ connected retail meter.
6. The PV production should be the known actual MWh total of the commercial solar fleet to be
updated annually.
7. For both Generation and Transmission, the PV capacity should be the known actual MW total of
commercial PV capacity to be updated annually.
8. For the environmental compliance component, Austin Energy should use the actual known
annual average market price for Texas SRECs from the most recent historical year.
Task A – Commercial VOS Methodology – Distribution
The purpose of this task is to define the distribution grid issues associated with both individual PV
installations and clusters of PV installations on the same feeder. This task will focus on the distribution
benefits and costs of solar in terms of capacity deferral, voltage support, congestion, power factor
concerns, and localized saturation levels.
Nearly every benefit and cost evaluated by GDS is very locational in nature such that it is not reasonable
to determine with an average distribution benefit that would be applicable to all customers. Further,
the impact of solar on the distribution grid should be viewed as deferrals of distribution projects rather
than permanent avoidance of costs. Deferrals from solar result in short lived benefits, which are
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minimized when the distribution project is actually constructed. For these reasons, GDS recommends
no distribution benefit be included in the Commercial VOS methodology consistent with the current VOS
methodology for residential customers.



Capacity Deferral – To utilize the solar resource for capacity deferral, Austin Energy will need to
modify its current distribution planning criteria to include solar as a firm resource during N-1
contingency. This may reveal larger deferral of projects than anticipated in this analysis. The value
of the solar resource is very location specific and short-lived therefore any assigned value will need
to be based on specific location and specific system operating characteristics.



Voltage Support – The value of solar resources to support voltage is very location specific and short
lived. GDS recommends that no voltage support benefits be included in the VOS. Since Austin Energy
has not fully deployed a conservation voltage reduction (CVR) program, GDS also recommends to
not include potential savings related to CVR in VOS.



Distribution Congestion – To utilize the solar resource for capacity deferral, Austin Energy will need
to modify its current distribution planning criteria. The value of congestion relief is very localized
and short-lived. Further, unless reverse power flow is permitted congestion reduction is limited to
about 15%.



Power Factor – Consider permitting a reduction to 80% on power factor penalties, if the solar
resource is greater than 5 to 10% of the customer’s peak load.



Distribution System Losses – Reduction in losses are consistent with solar resources. It is
recommended to use Austin Energy’s a system wide value in VOS rather than a locational value.



Localized Saturation Levels – Equations are provided to define saturation limits along with
limitations based on 15% of peak loading. Saturation limits can be increased with the use of Smart
Inverters coupled with communications.



Communication with PV Resources – As saturation increases and/or for large (250kW) PV resources
the use of communication/monitoring will have longer term benefits and are therefore
recommended to be mandated or incentivized.

Task B – Time of Production Differentiated VOS
Task B focuses on an alternative VOS approach in which the price paid by Austin Energy for onsite solar
production would be differentiated by the timing of the production. Such a Time of Production VOS
(“TOP VOS”) tariff would have on-peak and off-peak pricing components in order to encourage solar
production during the hours that provide the greatest avoided cost benefit to Austin Energy.
In this task, GDS has evaluated Austin Energy’s avoided cost structure to provide recommendations on
how to identify the on-peak windows and identified the components of a standard VOS that would be
revised in order to generate a TOP-VOS.
There are two distinct components to Task B. First, GDS evaluated ERCOT and Austin Energy data to
evaluate and identify the on-peak windows of solar production that would maximize the incremental
benefits to Austin Energy. Second, we identified the components of a TOP-VOS rate design calculation
and how they would differ from a non-time differentiated VOS approach.
In order to identify the optimal windows for the on-peak portion of a TOP-VOS, the marginal avoided
costs for Austin Energy that vary by time of day were evaluated. When solar panels produce energy,
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there are three primary sources of marginal avoided costs for Austin Energy with time-of-day
differentiation:
1. Avoided generation capacity cost
2. Avoided transmission capacity cost
3. Avoided generation energy cost
Following analysis of the above items, GDS makes the following recommendations in regards to the onpeak window of a Time of Production Differentiated VOS.



Window Length – We recommend a four-hour window to capture Austin Energy’s NCP demand,
ERCOT’s 4-CP, and higher marginal energy prices in the market as well as to be consistent with the
length of the window defined in the Load Cooperative commercial demand response program. Our
recommended window is for summer weekdays between 3:00 PM and 7:00 PM.



Summer – The summer should be defined as June through September, consistent with the months
of the ERCOT 4-CP and consistent with the months defined as critical peak months in the Load
Cooperative program. Weekends can be excluded from the on-peak window.



Winter – We recommend no on-peak window in winter or valley months. However, if Austin Energy
would like to consider an early on-peak window as an opportunity for customers with storage to
dispatch, there is a market price cost-justification for doing so.

Following analysis of the above items, GDS makes the following recommendations in regards to the rate
parameters of a Time of Production Differentiated VOS.



Off-Peak Price – Off-peak price would be based on energy value, plant variable O&M value, and
environmental value. GDS’ recommended on-peak window captures all avoided capacity benefits in
the on-peak window, so no capacity-related benefits are included in the off-peak price. If Austin
Energy selects a window that does not capture all NCP and CP demand benefits, then a pro rata
share of the avoided generation capacity, transmission capacity, and fixed O&M values would be
included in the off-peak price.



On-Peak Price – On-peak price would be the off-peak price plus plant fixed O&M value, generation
capacity value, and transmission capacity value. The fixed O&M, generation capacity, and
transmission capacity values would be included in the on-peak price as well. If Austin Energy selects
an on-peak window that does not incorporate all NCP and CP demands, then a pro rata share of the
avoided fixed O&M, generation capacity, and transmission capacity values would be assigned to the
on-peak window production.



PV Production Profiles – The production profile to use for rate design of a TOP VOS should be the
same production profile used for a standard VOS. That profile generates a rate that provides the
same total annual payment to a customer whose generation matches that profile whether under the
standard VOS or TOP VOS and provides additional benefit above the standard VOS for a customer
with greater production during on-peak hours.



Mandatory Rate - We recommend that, if a TOP-VOS approach is adopted by Austin Energy, that it
be mandatory for all new commercial customers (issues surrounding migration of existing
commercial PV customers will be discussed in the next chapter). We cannot identify any ways that a
mandatory TOP-VOS rate would either adversely impact adoption rates or be administratively
burdensome to maintain to VOS rates.
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Task C – Commercial VOS Implementation
In this Task C, GDS reviews the implications for commercial incentives, and provides options for the
incentive program going forward and treatment of existing PBI recipients. Specifically, this task
addresses:
i.
How could commercial VOS be integrated with PBI ramp down? If a commercial VOS is
implemented, would future commercial solar customers receive PBIs as well, or would the VOS
replace PBIs?
ii.
How could existing commercial PBI customers be treated? Would they continue with net
metering + PBI, or move to VOS, or other? What, if any, ramifications would be associated with
this?
Several considerations are important for the evaluation of alternatives:



For each commercial customer receiving the PBI, Austin Energy has entered into a Letter of Intent
(“LOI”). Such LOI establishes a 10-year commitment for the PBI to be credited to the customer.



The best method of implementation will be strongly influenced by the overall benefit to the
customer of the VOS compared to the benefits provided by the current arrangements. That
comparison cannot yet be developed since the commercial VOS rate is not yet known.



GDS expects that all new commercial customers that install solar PV will be subject to VOS.

GDS recommends that a revised incentive structure be implemented, termed by GDS a Solar Resource
Incentive (“SRI”). As proposed, the SRI would have two components – an installation as well as an
energy incentive. New commercial customers would be eligible for both installation and energy
payments. Existing customers would be eligible for the on-going SRI energy payments.




Installation-based –The purpose of this component is to address a barrier to installation cost.
Energy-based – The purpose of the energy incentive component is to address difficult to quantify
benefits that result from energy production, such as environmental and social benefits from lower
emissions, as well as other benefits the City may want to include in the energy price.

Four implementation alternatives have been identified. They have been evaluated using a set of five
criteria identified in the report. The alternatives are:
1. Move all customers immediately
2. Move customers prior to the completion of the 10-Year LOI term
3. Move customers following the 10-Year LOI term
4. Grandfather all existing commercial solar customers permanently
GDS recommends that the transition be conducted in a manner that provides a “clean break” from the
current arrangement of benefits (PBI, reduced billing, and net metering) to the future arrangements
(VOS and SRI). This approach is reflected in the development of the four transition alternatives, and it is
preferred because the combination of VOS and SRI are intended to provide the customer with the
complete set of benefits.
Alternative #3 is recommended for a number of reasons. This alternative scores the highest rating in
four of the five criteria, and most importantly, the highest ranking for the two most important criteria –
Honoring the 10-year commitment and High Customer Satisfaction. Another advantage is that Austin
Energy can transition the customers gradually as the LOI terms expire. Other recommendations include:



If the VOS tariff and SRI is implemented for commercial solar customers, then net metering currently
available to smaller commercial customers should be discontinued.
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Austin Energy should pursue the implementation of interval metering to record the output of the
solar generation as a part of the implementation of VOS. The implementation of interval metering
under PBI and other present arrangements would likely lead to unnecessary confusion, cost and
complexity.



GDS recommends providing customers with the option of transitioning to VOS on a faster schedule
than provided by Austin Energy policy. In other words, if Austin Energy goes forward with option #3,
i.e., honoring the commitment to PBI for the full 10-year year term, the utility could allow the
customers to transition to VOS on an accelerated basis, at their election.



It is recommended that a notice period be provided to customers prior to implementing VOS.

Task D – PV Adoption Forecast
GDS reviewed Austin Energy’s current forecast for installed capacity adoption of local residential and
commercial PV capacity. Further, we recommended revisions to the forecasts based on our review and
on the potential Commercial VOS.
Four national factors that might impact adoption on the Austin Energy system were evaluated:
1. A comparison of commercial and residential adoption
2. The Federal Investment Tax Credit (“ITC”) schedules as approved by Congress in December
2015
3. A review of forecasted cost curves for both residential and commercial PV
4. Price elasticity of demand for onsite solar PV
Local factors evaluated included:
1. The decline and expiration of Austin Energy rebate incentives for PV
2. Impact of commercial VOS on adoption relative to current incentives and rebates
With consideration of both the national and local factors as described above, GDS developed projections
of residential and commercial PV adoption based on expert opinion of expected growth, the same basis
used to develop the present projections developed by Austin Energy. The Excel file containing the
updated forecast has been provided to Austin Energy for their review.
The forecast developed by GDS provides for a slightly lower total solar capacity projection by 2025 than
Austin Energy’s current adoption forecast, with an increase to the projected residential capacity and a
decrease to the projected commercial capacity. GDS’ residential capacity in 2025 is projected to reach
69 MW, compared to Austin Energy’s projection of 67 MW. The change reflects adjustments to show a
longer federal tax schedule than was anticipated in Austin Energy’s latest projection. Austin Energy
projected commercial installed capacity to reach 59 MW by 2025, while GDS’ adjusted projection
reaches 55 MW for commercial solar PV capacity. This difference is due to adjustments made by GDS to
show declining growth as the federal tax incentives decline over time and due to adjustments to reflect
that commercial growth will continue, but lag residential growth.
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2 INTRODUCTION
Austin Energy is a leader among electric utilities in promoting solar market development and in the
administration of solar energy programs. The utility has developed over 50 municipal solar projects and
has had an incentive program in place since 2004 for facilities installed by customers at homes and
businesses.
In late 2014, Austin City Council approved the Austin Energy Resource, Generation, and Climate
Protection Plan to 2025: An Update of the 2020 Plan. The plan includes aggressive goals of reaching 200
MW of local solar by 2025, if affordable, with at least half of that to come from customer-sited
installations. The plan also includes an interim goal of 110 MW local solar installed by 2020, with 70 MW
of that from customer-sited projects. Further, the plan calls for solar incentives to be phased out by
2020, or once the 70 MW goal is met, whichever comes first.
There are currently approximately 5,800 customer-sited solar projects totaling 46 MW on the Austin
Energy system. The majority of these projects are residential solar installations; however, the
commercial market is growing quickly. Further, the average current commercial project size is about 65
kW while the average capacity for residential projects is 5 kW. Installed costs of solar facilities have
declined both nationally and in Austin. Larger commercial projects are able to achieve significant
economies of scale compared to small commercial or residential projects.
A residential Value of Solar tariff has been in place since 2012. In response to solar community
stakeholders in the 2016 rate case, Austin Energy agreed to evaluate the potential for a commercial VOS
as part of broader solar rates and incentive program review.
To meet the objective of evaluating a commercial VOS, GDS Associates, Inc. (“GDS”) has been retained
by Austin Energy to provide third-party analysis and recommendations related to a commercial VOS
tariff methodology and the commercial solar incentive program. The project conducted by GDS is
comprised of the four tasks identified below and further described in the body of the report/
Task A: Review the current Residential VOS methodology and recommend modifications for the
Commercial program.
Task B: Recommend a rate structure to incent the preferred orientation, and/or use of storage and
smart inverters to shift solar generation toward the hours of the ERCOT system peak demands.
Task C: Review implications for commercial incentives and provide options for the incentive program
going forward and treatment of existing commercial PBI recipients.
Task D: Review the present forecast for Residential and Commercial PV Solar Adoption in the Austin
Energy Service Area and recommend adjustments based on the findings from this Study and proposed
changes for the commercial VOS rate.
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3 CURRENT SOLAR INCENTIVE PROGRAMS AT AUSTIN ENERGY
3.1 OVERALL
In addition to the continuing decline in the installed cost of solar PV and the on-going availability of
federal tax credits, the significant number of customer sited facilities has certainly been strongly
influenced by the solar programs offered by Austin Energy. Such programs have been in place to better
ensure that the City’s goals are achieved for customer-sited solar projects. The programs for residential
and commercial customers presently have different structures. Each is summarized below. GDS
understands from AE staff, that tariffs and incentives that may be applicable to residential and
commercial solar customers should be described as follows



Tariffs – Retail tariffs are developed to fully recover the costs of providing electric service to the
customer. VOS tariffs should be developed to fully reflect the benefits that customer sited solar
projects provide to the Austin Energy system as well as the costs that solar resources impose on the
system.



Incentives – Program incentives are implemented to provide solar customers with other benefits
that the City desires to include in the program structure. Such other benefits are provided so that
certain objectives are achieved including, i) meeting targets for the installation of solar generation
capacity, ii) recognizing difficult to quantify environmental benefits, and iii) providing support to
customers by either helping them overcome the barrier of high installation costs of solar generation
or by better ensuring customers achieve a reasonable payback period on the solar investment.

Given the above approach to tariffs and incentives, the City may find it desirable to continue the
Performance Based Incentive (“PBI”) currently applicable to many commercial solar customers, or an
incentive with a revised structure, with the implementation of a commercial VOS tariff so that certain
program objectives are still being pursued.

3.2 RESIDENTIAL
Residential incentives are provided as an upfront rebate, based on the installed capacity, and have been
reduced over time from $5.00/W to the current $0.70/W. In 2012, a net-metering rate was replaced by
a VOS tariff, based on a methodology developed by Clean Power Research.
Under the VOS tariff, all of the solar PV energy production is separately metered and is added to the net
metered amounts of energy delivered by the utility. The sum of these metered amounts is the total
energy consumed by the customer, and such energy is billed to the customer according to the usual
residential rates.
The VOS tariff then credits customers at a standard rate for all of their solar production. The credits
under the VOS rate are intended to be fully reflective of the benefits and costs (together providing the
net value) of the solar energy to the utility, based on an avoided cost model. As more fully described in
Section 4, the net benefit is to be comprised of benefits and costs from the generation capacity and
energy, transmission, distribution and environmental functions.
The combination of the customer continuing to purchase all of their energy usage under standard tariffs
and the VOS rate intending to capture the overall value of the solar energy to Austin Energy, leads to
reduced cost-shifts between solar and non-solar customers compared to the previous net metering
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arrangements, as well as improved equity between residential solar customers, who now receive the
same level of benefit for their solar production.

3.3 COMMERCIAL
For the period 2004 – 2009, commercial customers with solar installations of less than 20 kW were
eligible for a Capacity Based Incentive (“CBI”), determined from the total installed capacity at the site.
Since 2009, commercial solar projects have not been eligible for the up-front, CBI. At that time, the
commercial solar program shifted to a performance based incentive (“PBI”), with incentives paid on a
per kWh basis applied to the total amount of actual energy production for the first 10 years of the
system’s life. In August 2015, the cap on the commercial incentive program was increased from 200 kW
to projects of up to, but less than, 1 MW. At the same time, the PBI rates were tiered such that larger
systems receive lower PBI rates, based on the notion that larger systems have a lower installed cost per
kW. Incentive levels for new projects are also reduced over time. More specifically, the PBI rate is
determined using a three-tiered incentive structure: small commercial, medium commercial, and large
commercial. Current incentive rates are: small commercial $0.05-$0.07 per kWh, medium commercial
$0.03-$0.06 per kWh, and large commercial $0.02-$0.04 per kWh (subject to customer caps).
In addition to receiving the PBI, all commercial customers enjoy the benefit of reduced billing under the
applicable retail rate. This benefit occurs because the PV generation reduces the amount of
consumption from the grid read by the retail meter, and the PV solar generation is not added back to
the retail meter as occurs under the Residential VOS tariff.
Further, commercial customers with solar installations of less than 20 kW are eligible for net metering
where excess solar energy delivered to the Austin Energy grid is credited against the customer’s electric
use from the grid on a kWh for kWh basis. Commercial customers with installations of 20 kW or greater
are not eligible for net metering, and thus do not receive credits for excess generation that is not used
on site.
Collectively, the aggregated benefits of the PBI, reduced billing, and any applicable net metering credits
may be referred to in the remainder of this report as the set of “current arrangement of benefits” or
similar terminology.
Table 3.1
Current Residential and Commercial Solar Benefits

Solar
Customer
Group
(a)

CBI
(b)

PBI
(c)

Reduce Load for
Billing
(d)

VOS Payment
All
Generation
(e)

Net Metering
(f)

Residential
VOS

Yes

No

No

Yes

No

Commercial
<20 kW

No

Yes

Yes

No

Yes

Commercial
> 20 kW

No

Yes

Yes

No

No
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4 TASK A| COMMERCIAL VOS METHODOLOGY – EXCEPT DISTRIBUTION
4.1 DESCRIPTION OF TASK
Austin Energy has implemented a residential VOS methodology which applies to any Residential Service
account that has an on-site solar photovoltaic system interconnected with Austin Energy’s distribution
system behind the retail meter.
In the 2016 Austin Energy Rate Review, solar community stakeholders asked that Austin Energy consider
implementing a commercial VOS. Commercial customers with solar systems that are less than 20 kW
currently receive retail net metering on a kWh basis. Commercial customers with solar systems greater
than or equal to 20 kW are currently able to reduce their grid consumption and related electricity
volumetric and demand charges, but do not receive any credits for excess generation fed back to the
grid. As part of the Rate Review joint agreement, Austin Energy agreed to review the potential for a
commercial VOS rate as part of a broader solar rates and incentive program review. Task A is to asses a
proposed VOS for commercial customers by reviewing the residential VOS and recommending
modifications, if any, for commercial application.

4.2 APPROACH/METHODOLOGY
GDS has:
• Reviewed the existing residential VOS methodology initially developed by Clean Power Research
(CPR)
• Recommended modifications to the existing Energy, Plant O&M, Generation Capacity,
Transmission and Distribution, and Environmental Compliance Value component calculations for
the Commercial VOS, where such calculations would be applicable
• Determined if the number of existing methodology components are adequate for properly
assessing a commercial VOS
• Studied those variables within component calculations that are updated annually by Austin
Energy staff
• Determined the applicable timeframe of each VOS value component calculation
• Determined if any value component includes elements that are being double counted for
commercial customers (specifically contained in the Generation Capacity and Environmental
Compliance Value components)
• Reviewed the discount rates and loss factors for all components
Austin Energy’s residential VOS rate is a tariff rider that is set annually through the Austin Energy budget
approval process. Each year the VOS is re-assessed using the calculations shown below. Austin Energy
uses five Value Components which are intended to encompass the value of behind-the-meter residential
solar by estimating the avoided benefits and costs to the utility. That value becomes the basis of solar
bill credits to the retail customer for all solar energy produced, regardless of where that energy gets
consumed. Austin Energy uses an approach to solar valuation by using ERCOT market data (marketbased approach) to value the energy, variable O&M, and transmission costs while also using utilityowned generation (generation equivalent approach) to value generation capacity and fixed O&M. The
combination of these two approaches is termed Austin Energy’s “hybrid” approach. Table 4.1 below
shows the current value components and the basis for each calculation.
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Table 4.1: Austin Energy’s Current Residential VOS Tariff Component Descriptions
Value
Basis
Component

Energy Value
Avoided cost of fuel to meet electric loads as well as transmission and distribution losses,
based on the local solar PV production profile. This is inferred from ERCOT market price data
and future natural gas prices.

Plant O&M
Value

Generation
Capacity
Value
Transmission
and
Distribution
Capacity
Value
Environmental
Compliance
Value

Avoided costs associated with natural gas plant operations and maintenance by meeting peak
load through local solar PV.

Avoided capital costs of a conventional peaking natural gas plant by meeting peak load
through local solar PV, inferred from ERCOT market price data.

Avoided transmission costs resulting from the reduction in the peak load by local solar PV.
Distribution costs and benefits not currently accounted for.

Avoided cost to comply with environmental regulations and local policy objectives.

4.2.1 Energy Value Methodology Alternatives

The energy value methodology alternatives that have been evaluated are identified and described
below. There are several ways to determine the value from distributed solar energy to a utility. At a high
level, the value of energy can be determined by at least the following three methods:
Alternative #1 – GENERATION EQUIVALENT APPROACH – Avoided energy costs can be determined
by considering the costs of generating electricity from a utility’s established generation facilities or by
using publicly available information for the cost of a new, marginal generating unit. In the current ERCOT
market, the new unit would likely be a combined cycle, which is a simple cycle combustion turbine (CT)
typically fueled by natural gas that has a heat recovery steam generator and turbine. With such an
approach, avoided energy costs of these generation technologies are broken into two components, as
follows:
a. Cost of the fuel expressed in units of $ per mmBtu (Avoided Fuel Cost) and the heat
efficiency of the unit, typically expressed in a heat rate curve showing the amount of energy
required to operate the unit over a range of generation output levels (Heat Rate).
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b. Variable operating costs for the unit, typically called variable operating and maintenance
cost (Avoided Variable O&M).
Alternative #2 - M ARKET B ASED APPROACH – Valuing solar energy using a market-based approach is
potentially more straightforward than the Generation Equivalent approach in that pricing data is
publically available and easily independently verified. Energy pricing information in the ERCOT market is
available for all hours, and the pricing reflects the market conditions on a macro level versus specific
bilateral transactions. The ERCOT LMP market approach has the advantage of reflecting the pricing at a
relevant location and is both transparent and reliable. The drawback for using pure ERCOT LMP data is
that it can be difficult to develop a long-term forecast if one is needed to develop a long-term valuation.
Furthermore, it is more difficult to explain what is driving price changes for a market than for fuel costs
(which would be the primary factor projected in the Generation Equivalent approach).
Alternative #3 - THE PRODUCTION COST MODEL APPROACH – Utilities can use power production
cost modeling software to simulate the hourly interaction of their own generation units and the
wholesale market for serving load, selling excess, and/or buying deficient energy. The energy value of a
distributed PV facility (or fleet) could be evaluated by incorporating the solar hourly load shape into the
model and assessing the financial impact on the system costs.
Recommendation: GDS recommends Austin Energy continue to use its hybrid approach with the
recommended suggestions to follow. There are tradeoffs between the various methods in terms of
complexity, transparency, flexibility, predictability, and stability. Austin Energy is using a hybrid
approach that uses elements of both the Generation Equivalent and Market Based Approaches. GDS
would only recommend a change to the method if the benefit of the change was significant enough to
warrant it. In our estimation, Austin Energy’s current approach would only be marginally improved
upon, if at all, by switching to a pure Generation Equivalent or Market-Based approach. There are
institutional and perhaps even regulatory barriers that would make revising the residential approach
difficult. We do think a Production Cost Modeling approach would be more accurate, but the costs in
terms of software and expertise outweigh the potential benefit of such a change.
See Table 4.2 below for the pros and cons for each alternative.
Table 4.2: Depiction of Energy Value Methodology Alternatives

Approach

Pros
•

Generation
Equivalent

•
•
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Flexible and easy to
maintain/update once model
is set up and equivalent
resource is chosen
Austin Energy-specific,
internal data
Can use forecasted or actual
data

Cons
•

•

Using marginal resource
does not accurately reflect
solar resource in each
hour of the year; not
dynamic enough
Depends on accuracy of
fuel and O&M forecasts
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Pros

Cons
•

•
Market Based

•
•

•
Production Cost
Model

•
•

•
Hybrid Approach
•

Clear and established pricing
for ERCOT South location
Hourly pricing history
available
LMPs include energy and
congestion
Dynamic model which
forecasts hourly interactions
between resources and ERCOT
market
Built for future years
Considered the most accurate
method
Uses market data for energy,
variable O&M, and generation
capacity values
Flexibility to use known
actuals or forecast

•
•

No long-term, future
pricing data; only dayahead
Depends on software to
forecast LMPs
ERCOT LMPs also include
non-quantifiable capacity
component

•

Hard to maintain, costly to
run, and requires much
data including
transmission constraints

•

Not all variables can be
updated annually

4.2.2 Generation Capacity Value Methodology Alternatives

In addition to energy benefits, distributed solar can also reduce or avoid investment in generation
capacity. If the distributed resource reduces a customer’s peak load on the system, it may delay or
avoid the need for peaking plants or market purchases for capacity.
Alternative #1 - GENERATION EQUIVALENT APPROACH – A straightforward method often used to
derive the avoided cost of generation capacity is to use the annual cost of a CT unit per kW. The result of
this generation equivalent method can then be applied to the kW capacity value provided by the solar
resource. For example, suppose the avoided cost of a natural gas fueled peaker is $100 / kW-year.
Further suppose that a 5 kW distributed PV facility is determined to have a 44% capacity value. An
example calculation would result in avoided generation capacity cost equal to: $100 x (5 kW x 44%), or
$222 / year.
A major criticism of the generation equivalent approach is that the size of the project being valued is
much smaller than the size of a central station unit. Therefore, it takes a considerable amount of solar
PV installations to provide enough capacity to delay construction of a generating unit. However, the
approach is used in the absence of good market capacity information in renewable generation studies
and in evaluation of demand response programs.
Alternative #2 - M ARKET B ASED APPROACH - One approach to determine the avoided cost of
capacity is to use market based capacity prices. This method may be considered for valuing
capacity for a utility that is commonly using the capacity market as a means of purchasing capacity.
ERCOT does not have a formal capacity market. Instead, resource scarcity is built into the hourly
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market prices, with prices sometimes exceeding $1,000 per MWh for short intervals (with an
ERCOT cap of $9,000 per MWh). Market-based capacity pricing will tend to be lower than the
avoided generation unit approach for most years, but as the supply reserve margins go down, the
market capacity prices will increase. If reserve margins get too low, the prices could spike, and be
higher than the generation equivalent approach.
Alternative #3 – C APACITY EXPANSION MODEL APPROACH - The last method, which is the most
complex and least transparent, is the full capacity expansion model. These models simulate the optimal
generation mix through time by modeling a system dispatch over a study period. They offer the ability to
model generation retirement, additional renewables, changing environmental regulations, etc. Due to
its system-wide and longer-term view, this method helps to integrate the uneven nature of capacity
investments. However, given its complexity and lack of transparency, this method is not often used for
determining avoided capacity costs.
Recommendation: Austin Energy currently uses the Generation Equivalent approach to value avoided
generation capacity benefits in the residential VOS. GDS recommends continuing to use that
methodology for the commercial VOS due to its widespread use, ease of benchmarking and to keep
consistent with the residential VOS.
4.2.3 Transmission Value Methodology Alternatives

There are generally two approaches to valuing avoided transmission capacity. First, if a utility owns and
operates transmission facilities on its own, then the value of deferred investment in load-growth related
transmission assets can be estimated. Upgrades to enhance security, safety, or reliability would be
excluded from such an analysis. Developing a deferred transmission cost investment requires an
understanding of how the capacity of the transmission system is established. The output from
distributed PV is intermittent and varies by season and time of day. In many cases, the variable output
of the solar only has limited impacts on the need for load-growth related transmission capacity.
Second, if transmission services are pooled or a utility purchases service from a transmission provider,
then the transmission rate can be used as the avoided cost. Austin Energy’s cost of transmission service
is determined by ERCOT’s Transmission Cost of Service (TCOS) charges under which each utility is
charged the same $ per kW wholesale transmission service rate (also known as the postage stamp rate).
Under TCOS, each network transmission service customer pays the same wholesale transmission service
charge ($ per kW) for the amount of load that is on the system during the time of the four coincident
transmission peaks.
Recommendation: Austin Energy currently values the avoided transmission cost by using ERCOT’s
postage stamp rate multiplied by the contribution to the annual 4CP from the fleet of residential solar
generation. GDS recommends that Austin Energy continue to use the avoided cost methodology used
for the residential VOS and modify it by using the 4CP contribution from the fleet of commercial solar
generation.
4.2.4 Distribution Value Methodology

Austin Energy currently does not include the value associated with avoided distribution costs in the
residential VOS. As part of this project, GDS was asked to take a detailed look at distribution system
issues with respect to solar installations. That discussion is found in Chapter 5.
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4.2.5 Environmental Value Methodology Alternatives

Quantifying the value of avoided electricity generation emissions is presently challenging. There are
many approaches used to assign environmental value to solar generation. This is an example of a
potential benefit to the utility that is difficult to quantify if there is no cost of emissions that can be
avoided. Austin Energy currently uses the price differential between green power retail rates and
standard retail rates from when the residential VOS was developed in 2006 in the residential VOS
methodology.
Across the country, state commissions are having discussions and proceedings seeking to monetize the
impact of reduced emissions. These can be in the form of externality costs or costs that are not directly
incurred by the utility responsible for the emissions. This is a difficult and controversial issue around
which to gain consensus, and there are a number of studies that have been done to review the Social
Cost of Carbon (SCC). As defined by the EPA, the SCC is a measure, in dollars, of the long-term damage
done by a ton of carbon dioxide emissions in a given year. This dollar figure can also be used to
represent the per-unit value of damages avoided for a small emission reduction. Studies concerning SCC
are complex and include a wide range of assumptions on the societal value of avoided carbon emissions.
Some of the societal benefits might include health benefits of reduced emissions, agricultural
productivity increases, reduced risk of property damage or qualitative factors such as community
enhancement, public relations, and goodwill. An SCC component would go well beyond economic cost
avoidance benefits to Austin Energy. If Austin Energy were to credit distributed solar customers for
societal benefits, it would have to recover the costs of such credits from rates or fees assessed to all
customers.
In states with Renewable Portfolio Standards (RPS), a valid approach to valuing environmental benefits
would be to use the local market mechanism for Renewable Energy Credits (RECs). REC markets can be
volatile and illiquid depending on the state rules affecting supply and demand. In Texas, the value of
satisfying the RPS is the cost of an unbundled Texas REC or solar REC (SREC). Even though Austin Energy
is not subject to the RPS (because they are designated as a Non Opt-in Entity in ERCOT), the REC is still a
good proxy for the market compliance cost.
Recommendation: GDS recommends Austin Energy use the previous year’s annual average Texas SREC
value as the Environmental Compliance Value.

4.3 RECOMMENDATIONS
Several recommendations have been developed from the analysis. These include the following:
4.3.1 Overall Recommendations



Annual Updates – Austin Energy currently updates several, but not all, of the variables and
assumptions in the Residential VOS on an annual basis. See Appendix B for the Current Residential
VOS Variable List which lists those variables that are updated annually. GDS recommends updating
all commercial VOS component variables each year to account for:
o
o
o
o
o
o

increasing commercial DG penetration levels,
natural gas price fluctuation,
changes in capacity values,
changes in O&M values,
changes in transmission rates,
possible regulatory or RPS standard changes,
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changes in REC prices,
changes in the commercial load forecast, and
possible movement of Austin Energy demand peaks.



VOS Rate “Lock-In” – One issue to consider with respect to the commercial VOS is whether Austin
Energy should allow customers to “lock-in” their VOS rate for some length of time. Since commercial
entities are likely performing internal rate of return calculations when making a commitment to a
resource, knowing the amount they will be credited per kWh of solar generation for a set period of
time is valuable to their decision-making process. A lock-in procedure could then encourage solar
adoption in the commercial sector, especially if VOS rates are declining over time. However, as VOS
rates are actually changing over time, then a locked-in customer is not being credited at Austin
Energy’s avoided cost after several years. In the residential VOS rate, Austin Energy actually pays
customers a five-year rolling average of the annually computed VOS amount. This rolling average
approach provides stability in the VOS rate but allows for averaging in of changes in avoided costs
over a five-year period in order to keep both Austin Energy and the solar customers “whole” over
time. Furthermore, a lock-in approach increases the administrative burden of maintaining a
database tracking system of individual rates for individual customers. GDS recommends using a fiveyear rolling average approach for the commercial class as well, with no lock-in provision. This will
provide enough stability to assist commercial consumers with their capital decision making but
alleviate administrative difficulties for Austin Energy.



Austin Energy-Specific Data – Austin Energy currently uses a mix of its own data, ERCOT market
data, and publicly available sources of information such as the Energy Information Agency (EIA) to
value components. See Appendix B for the Current Residential VOS Variable List which lists the
variables known to be Austin Energy-specific. Where possible, GDS recommends using Austin Energy
commercial PV fleet-specific data and assumptions especially as it relates to solar PV production, PV
capacity, and load matching. The annual capital carrying costs variable should use components from
Austin Energy’s actual costs. Sources of pricing data internal to Austin Energy could be contained in
cost of service studies, Integrated Resource Plans (IRPs), ERCOT transmission bills, etc.



Cost Inclusion – Austin Energy’s current method intends to compute both the costs and benefits of
distributed solar. Each value component refers to a net value. Customers who install solar remain
reliant on the utility’s generation for times when their DG is not generating sufficient power to meet
their onsite demand. Therefore, the utility must maintain back up generation, transmission and
distribution systems to serve these customers when their DG is not generating sufficient power. The
utility continues to incur the full cost of maintaining back up generation, transmission and
distribution systems, and metering to serve these customers. GDS recommends including the
following cost components to the VOS methodology:
o

o

Solar Integration Costs – These costs include the ongoing integration of distributed solar
into Austin Energy’s portfolio. Due to changes in weather and cloud cover, PV output can
change quickly and require ancillary services associated with keeping the system operating
in balance. The solar integration cost would include the costs of additional ancillary services
such as Responsive Reserve Service and/or Non-Spinning Reserves in the ERCOT market.
Program Administration Costs – These costs would include any costs to administer and
market distributed solar programs, such as record keeping, contract maintenance, increased
customer service, billing, etc. Austin Energy currently recovers some of these costs through
mechanisms other than the VOS rate (for instance through the Customer Benefit Charge
which also recovers DSM program costs). To the extent any of these costs are not recovered
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by other mechanisms, they should be included in the computation of the VOS and clearly
shown as a component of the tariff.
Distribution Impact Costs – See Chapter 5 for a discussion on the potential costs due to
distributed solar on the distribution system.

Adjusting for Commercial Solar Production – GDS recommends that Austin Energy compile the
commercial solar fleet’s production to use in the Energy, Plant O&M, Generation Capacity, and
Transmission Values. Commercial solar production typically has a different hourly curve compared
to residential solar production. Commercial solar often has higher output in the summer months
and lower output in the winter months due to the degree of the array tilt on flat commercial roofs
(average of 10° tilt and 180° azimuth). See Figure 4.1 below. Due to higher output in the summer,
commercial solar is more likely to offset the ERCOT 4CPs and Austin Energy’s NCP than residential
solar. A low-tilt commercial solar project generally produces less energy during an annual period
compared to a similarly sized residential solar system.
Figure 4.1: Residential & Commercial Total Monthly Generation Comparison
(1 kW DC systems)
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* The typical residential solar production was modeled using NREL's PVWatts online tool assuming SolarAnywhere satellite data, a 30° tilt, and 180° azimuth.
˄ The typical commercial solar production was modeled using NREL's PVWatts online tool assuming SolarAnywhere satellite data, a 10° tilt, and 180°
azimuth.



Metering of Interval Load – Interval data is not presently being recorded to capture the hourly
generation from commercial customer PV solar installations (~300 accounts). According to Austin
Energy, the meters have the capability to capture the hourly data, but are currently not
programmed to do so. Interval generation data is presently not required to accurately administer
the PBI that comprise the current solar benefit arrangements.
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GDS recommends that interval metering of the generation be implemented as part of the
Commercial VOS effort for three reasons. We also recommend that the retail bill be computed by
generating an hourly energy requirements profile for the customer that adds the metered retail
interval data and the metered interval PV output data together in each hour.
•
•

•

With interval production information from its commercial fleet, Austin Energy can more
accurately determine key components of its VOS computation, such as the load match
variable.
If interval metering is not implemented, and commercial customers receive a discount on
their retail bill for avoided retail demand charges, then the customer would receive a
double-benefit for avoided demand cost under a VOS. To avoid double-counting the
demand benefit, Austin Energy can take one of two approaches. The first is to interval
meter the production and add back the hourly production to the interval retail meter
readings in order to generate an hourly energy requirements profile. That profile would be
used to compute the retail billing units (both energy and demand) while the VOS would fully
compensate for the avoided demand cost benefits. A second approach is to remove
avoided demand cost benefits from the VOS computation and focus only on avoided energy
benefits. Then, the customer receives a reduced retail bill for demand but is paid for energy
at the VOS. PV production energy would still need to be added back to the measured retail
energy to compute the energy portion of the retail bill. The former approach is more
appropriate because i) the goal of the VOS is to pay for the generation at Austin Energy’s
avoided cost benefit and ii) allowing for retail demand billing avoidances provides a greater
than avoided cost benefit to the customer.
Although the ~300 current meters in place would have to be reprogrammed, if Austin
Energy elects an option in which existing customers under a Letter of Intent (“LOI”) remain
on their current arrangement until the LOI expires, then the reprogramming of meters can
be accomplished over time and not necessarily all at once.



Adjusting Load Match – GDS recommends adjusting the load match calculations to specifically
include the actual commercial solar generation fleet shape and using different load match values
when they are used in the Generation Capacity Value and Transmission Value components of the
VOS. More details are contained below in the Component Recommendations.



Discount Factors – Austin Energy currently uses a risk free rate as the factor used to discount the
various components of the VOS computation. The risk free rate is representative of the interest paid
on an investment considered to have nearly no risk, such as US Treasury notes. In corporate capital
budgeting, a business will use its weighted average cost of capital (“WACC”) as the discount factor.
This factor represents the cost of raising capital through both debt and equity. Since the VOS is
designed to compute the avoided costs achieved by the utility through the solar PV production, it is
theoretically consistent to view the VOS calculations as a capital budgeting analysis from the utility
perspective. Therefore, GDS recommends using Austin Energy’s WACC as the discount factor in all
VOS formulas. If Austin Energy does not track or compute their WACC, then the current cost of debt
would be an appropriate substitute for the discount factor.



Loss Factors – Austin Energy is currently using a combination of transmission and distribution line
losses both for the average use and peak use. Line losses at peak times are greater than line losses
averaged over all hours.
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Table 4.3: Avoided Loss Factors
Peak Average
Losses Losses
Transmission 2.43%
1.60%
Distribution
3.17%
2.88%
Total
5.52% 4.43%
According to Austin Energy’s documents, the 2017 update for residential VOS uses the total
transmission and distribution average loss factor of 4.43% in the Energy Value calculation and uses
the total transmission and distribution peak loss factor of 5.52% in the Plant O&M, Capacity, and
Transmission Values. GDS recommends maintaining the current approach with the use of both
transmission and distribution losses and both the average and peak loss factors, where appropriate,
as determined from either the utility’s most recent cost of service study or its approved load
forecasts.



Service Voltage Levels – Commercial customers receive service from Austin Energy at transmission,
primary distribution, and secondary distribution voltage levels. Austin Energy recognizes that the
cost to serve customers at these three different voltage levels varies by differentiating retail prices
by service level. In a consistent manner, a commercial VOS should have three different prices
offered, depending on the service voltage of the customers’ connected retail meter. In rate design,
one common method for differentiating the retail rates by service voltage is to recognize different
line loss factors for each service level, with transmission level customers having the lowest assumed
loss factor and secondary distribution customers having the highest loss factor. Austin Energy should
differentiate their VOS computations by assigning three different line loss factors in the
computation of all formulas.

4.3.2 Component Recommendations



Energy Value Component –
Implied Heat Rate variable – GDS recommends that the Implied Heat Rate variable should be
updated annually. The last update was in 2014 when CPR conducted a residential VOS tariff update
on behalf of Austin Energy. This calculation should include known actuals for the commercial PV
output, weighted by the ERCOT South nodal price, which is calculated by multiplying the most
recent 8,760 nodal prices by the PV output in each hour, summing the total value for the year, then
dividing by the total annual commercial fleet PV energy production. Then divide that weighted nodal
price by the annual NYMEX natural gas price to get the Implied Heat Rate for the year.
Gas Price variable – CPR originally describes gas price as the Guaranteed Price which is a 25-year
firm price quote from a counter party with AA credit rating willing to lock in prices. The NYMEX
natural gas futures prices match this Guaranteed Price well. Austin Energy retrieves a new 25-year
gas futures curve annually and takes the average for use in the energy value component. GDS
recommends no changes to the current annual gas price calculation. GDS does recommend
specifying the fuel and variable O&M components separately in the VOS computation and tariff
description.
PV Production variable – GDS recommends that the PV production be the known actual MWh total
of the commercial solar fleet to be updated annually.
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Plant O&M Value Component –
GDS recommends relabeling this component to ‘Fixed O&M Value’.
PV Capacity variable – GDS recommends that the PV capacity be the known actual MW total of
commercial solar fleet to be updated annually.
PV Production variable – GDS recommends that the PV production be the known actual MWh total
of the commercial solar fleet to be updated annually.



Generation Capacity Value Component –
Annual Capacity Carrying Cost variable – GDS recommends no changes to the carrying cost
calculation from the residential VOS. The carrying costs do not include any O&M costs because
these costs are being captured in the Energy Value (variable O&M) and Plant O&M Values (fixed
O&M). The economic carrying cost should include interest, insurance, property tax, margins on
interest, and depreciation.
PV Capacity variable – GDS recommends that the PV capacity be the known actual MW total of
commercial solar fleet to be updated annually.
Load Match variable – GDS recommends that Austin Energy calculate how much distributed
commercial PV is expected to be produced during Austin Energy’s annual NCP. For the past 4 years,
the NCP has occurred at hour ending 17 or 18 during a weekday within the month of August. Table
4.4 below shows the results of sample load match calculations using typical residential and
commercial solar curves matched to Austin Energy’s NCP hours. There is not only a difference in the
load match percentages between residential and commercial customers, but the values also change
year to year. Also see Figure 4.2 below showing the 2016 NCP and how typical residential and
commercial solar systems operated that day. The data used in the figure is from NREL’s PV Watts
website using Clean Power Research SolarAnywhere gridded data. The SolarAnywhere data are
modeled from satellite images of the earth's surface along with temperature and wind speed and
other meteorological data between 1998 and 2011, and are available anywhere in the continental
United States and Hawaii in approximately 10 km by 10 km squares or grid cells. The SolarAnywhere
method for choosing typical year months is based only on the global horizontal irradiance without
any qualitative adjustments.
Table 4.4: Load Match Values for Austin Energy’s Annual NCP Hours
Typical
Typical
Residential Load Commercial Load
Solar
Match
Solar
Match
Year Month Day Hour
(W)
(%)
(W)
(%)
2013
8
7
18
128
14%
152
18%
2014
8
25
18
157
18%
182
22%
2015
8
12
17
345
39%
370
44%
2016
8
12
17
345
39%
370
44%
Note: 2015 and 2016 peaks occurred on the same hour of the same day of the same month.
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Figure 4.2: 2016 NCP Solar Load Match Example for Residential & Commercial
(1 kW DC systems)
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Commercial Solar Curve (Aug. 12)
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* The typical residential solar production was modeled using NREL's PVWatts online tool assuming SolarAnywhere satellite data, a 30° tilt, and 180° azimuth.
˄ The typical commercial solar production was modeled using NREL's PVWatts online tool assuming SolarAnywhere satellite data, a 10° tilt, and 180° azimuth.

Although the table and figure above use “typical” generation curves, they are meant as a
demonstration. GDS recommends Austin Energy use actual commercial PV data specific to their
fleet to compute Load Match.



Transmission Value Component –
Transmission Cost variable – GDS recommends that the Transmission Cost be the total cost passed
on to Austin Energy by ERCOT for Austin Energy’s portion of transmission costs to be updated
annually.
PV Capacity variable – GDS recommends that the PV capacity be the known actual MW total of
commercial solar fleet to be updated annually.
Load Match variable – Austin Energy’s load match calculation determines how the residential solar
fleet contributes to offsetting Austin Energy’s top 10 load hours. This calculation matches the
methodology used for the load match calculation within the Generation Capacity Value component.
GDS recommends that Austin Energy calculate how much distributed commercial solar generation
was produced during Austin Energy’s Four Coincident Peaks (4CP) with ERCOT during the last known
year. Austin Energy’s contribution to ERCOT’s 4CP determines the capacity (MW) that will be
multiplied by the wholesale transmission service charge (postage stamp transmission rate) to
establish total transmission charges for the next year. For the past 12 years, the 4CP has occurred at
hour ending 16 or 17 over the months of Jun-Sep. Table 4.5 below shows the results of sample load
match calculations using typical residential and commercial solar curves matched to the 4CP hours.
There is not only a difference in the load match percentages between residential and commercial
customers, but the values also change year to year.

REPORT | GDS Associates, Inc.

Page | 15

2016 AE Load (MW)

Solar Generation (W)

700

3,250

NCP:
HE17

AUSTIN ENERGY| C o m m e r c i a l V a l u e o f S o l a r

February 2017

Table 4.5: Load Match Values for ERCOT 4CP Hours
(using typical residential and commercial solar curves)

Year
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
Average

Res.
Load
Match
(%)
28%
31%
31%
29%
35%
35%
33%
24%
36%
30%
22%
32%
31%

Comm.
Load
Match
(%)
32%
34%
36%
32%
41%
39%
38%
28%
42%
35%
24%
38%
35%

Delta
(%)
4%
3%
5%
3%
6%
4%
5%
4%
6%
5%
2%
6%
4%

Although the table and figure above use “typical” generation curves, they are meant as a
demonstration. GDS recommends Austin Energy use actual commercial fleet solar generation
interval meter data to compute Load Match.



Environmental Compliance Value –
The Texas REC markets are always changing, and it is difficult to price the future value of RECs (just
like LMPs or gas prices). Texas is oversupplied with wind energy which causes an oversupply of RECs.
The Texas RPS requirements were satisfied in 2009 thereby reducing the value of Texas RECs and
SRECs even further. See Figure 4.3 below which shows the current and estimated futures prices for
Texas RECs and SRECs. Even though Austin Energy is not subject to the RPS, GDS recommends using
the actual known average market price for Texas SRECs from the most recent historical year for the
Environmental Compliance Value. Today, SRECs can be sold at a small premium (~$2.00/REC)
compared against lower priced RECs such as those that are generated from wind or biomass
facilities. We recommend that, should Austin Energy prefer to include additional societal benefits to
commercial solar PV producers, that value be captured through an incentive separate from the VOS
(See Section 7.2 for further discussion and details).
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Figure 4.3: Texas REC and SREC Price Index
(Futures provided by Austin Energy’s REC Broker on Dec. 8, 2016)
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5 TASK A| COMMERCIAL VOS METHODOLOGY - DISTRIBUTION
5.1 DESCRIPTION OF TASK
Distribution grid impacts of PV are a complex problem due to the need to address both the locational
value as well as temporal value of the PV resource to the distribution grid. The purpose of this task is to
define the distribution grid issues associated with both individual PV installations and cluster PV
installations. PV resources can provide benefits to the system in some circumstances. At certain
saturation levels, though, PV can be a hindrance to the operation of the power system due to power
quality problems such as voltage swings. This task will focus on the distribution benefits and costs of
solar in terms of capacity deferral, voltage support, congestion, power factor concerns, and localized
saturation levels.
For this analysis, it is assumed that the PV installation is made via the appropriate application process
set forth by Austin Energy. It is also assumed that any system upgrades to accommodate the PV
resource have been made and paid for by the customer installing the PV behind the meter. These
system upgrades may include capacity increases to distribution transformers and feeder conductors,
advanced relaying such as transfer trip and reserve power, and monitoring. In addition, this analysis
does not consider the downtown distribution network which has very unique limitations and
applications.

5.2 APPROACH/METHODOLOGY
5.2.1 Capacity Deferral

A PV resource could provide peak power to allow for capacity deferral of distribution substations and
distribution feeders. For Austin Energy, the system peaks in the summer in the late afternoons. Peak
demands at substations and feeders may or may not occur at the same time. However, the coincident
peak value for substations in urban cities is often close to 95% of the system peak. 1. For the sake of this
discussion, it is assumed that the substation peak will be at or near the time of the system peak. As the
analysis drills down to a feeder level, the coincidence factor can drop to 70% or lower because of the
diverse nature of the feeders on the system (e.g., dedicated to schools or factories which have a
different load duration curve than a predominately residential feeder). Thus, locational valuing of PV is
often complicated by variation in component peak periods and temporal availability of the PV resource
which complicates the possibility of a single rate application that can address such variation.
When developing plans for the expansion of a distribution system, a set of planning criteria is used to
define adequate levels of services and system capacities. This criterion usually concerns the system in a
normal configuration, and a second criterion is the consideration of the system during a singlecontingency outage (N-1). The N-1 outage means that one component such as a substation transformer,
substation bus, or a single feeder is out of service. With that one component out of service, the system
should be designed to continue electric service to the system with the one component isolated. This
allows for routine maintenance as well as planning for failure of a key component at a critical time of
high electric demand. A simple way to consider this design is that two feeders that are tied together are
each limited to 50% of their respective capacity. Thus, if one feeder fails, the remaining feeder can
serve 100% of the load of both feeders. An urban/suburban system such as Austin Energy’s is often
capacity limited due to the N-1 criteria. While a solar resource may be a firm, predictable resource of
1

http://electrical-engineering-portal.com/how-distribution-systems-control-customer-loads

REPORT | GDS Associates, Inc.

Page | 18

AUSTIN ENERGY| C o m m e r c i a l V a l u e o f S o l a r

February 2017

some capacity at peak for normal conditions, many utilities do not consider solar a firm resource for an
N-1 analysis. The IEEE 1547 2 requires inverters on solar panels to be shut off with loss of utility voltage
specifically when voltage is less than 45 volts it must stop generating within 0.16 seconds. An N-1 event
is characterized as an outage with loss of voltage. After an outage, when utility power is available and
stable, the inverter has a time delay which can be 5 minutes before the inverter reconnects with the
system. 3 Thus for some period of time, the solar resource is not available to reduce system capacity.
Another reason most utilities do not consider solar a firm resource for N-1 is that in most cases the
magnitude of the solar capacity has not been sufficient to be a viable issue.
Table 5.1: Availability of PV Resource for System Planning

Component
Feeder
Feeder
Substation
Transformer
Substation
Transformer

Loading
All Load
All Load

Configuration
Normal
N-1

Capacity Rating
Normal
Emergency

PV Resource
With PV
Without PV

All Load

Normal

Normal

With PV

All Load

N-1

Emergency

Without PV

An alternate theory is that the system planning criteria should include the PV resource during an N-1
condition. Specifically, the N-1 condition is based on an integrated one-hour peak load so a dynamic
analysis is not normally conducted in the distribution system planning. Also when the distribution
system is reconfigured as a result of an N-1 condition, the existing voltage regulation equipment needs
time to respond to the change in load. Voltage regulators typically have a 30 to 90 second time delay to
verify stable voltage before a step change in voltage. If the voltage change due to the load shift is
significant, it may take the voltage regulators 3 to 6 minutes to permit multiple voltage steps to bring
the voltage back into compliance with ANSI C84.1. So the time delay for the regulator controls and the
delay for the solar resource are not significantly different.
To conclude that the solar resource will defer distribution capacity will likely require a change to the
planning criteria used by Austin Energy. GDS suggests that Austin Energy’s distribution planning group
consider the operational benefits of the PV resources and as such include these resources for N-1 events
in their planning criteria. The change in the criteria should specifically address how a new solar resource
could be used to delay a capital improvement, and that existing and projected solar resources can be
modeled during N-1 events. This is more important with large commercial units than smaller residential
solar resources. Therefore, the criteria change should be clear that the capacity of the solar resource
must be coincident to the time of the N-1 event. GDS believes that the PV resources do have potential to
delay and defer the construction of new feeders or substations.
If Austin Energy determines that PV can defer distribution construction, the amount and value of the
deferral must be quantified. The capacity of the PV resources available to defer capacity can initially be
based on the percentage of solar capacity available at the system peak. This could be refined for the
locational capacity based on locational peaks relative to the solar availability at the defined location. The
2

IEEE1547.4 Guide for Design, Operation, and Integration of Distribution Island Systems with Electric Power
Systems.
3
The delay is variable for some inverters but because utilities use multiple reclosing on a fault to try to clear
temporary faults, it is necessary for the inverter to wait until all reclosing efforts are completed and voltage is
stable prior to re-energizing.
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locational value is very dependent on the system characteristics. In areas with excess distribution
capacity and when peaks are declining or growing slowly, the value of distribution capacity relief can be
minimal. The value of the solar resource will increase in areas where the cost of the distribution upgrade
is higher. This suggests that the value of solar is specific to the location or feeder.
The combined capacity of the aggregate of solar capacity on a feeder or a substation could be sufficient
to defer a system upgrade. However, if the growth rate of consumer demand exceeds the growth of
solar capacity, the upgrade is only deferred and not eliminated. Thus the value of the solar capacity is
the carrying cost of the deferred the upgrade, but limited to the period of deferral. This locational
capacity value will change over time. Once the deferred distribution upgrade is constructed, the
distribution value of the solar capacity is diminished.
GDS notes that after the deferred distribution upgrade is constructed, the next “cycle” of deferral could
be considered in the distribution benefit analysis. That is, solar generation installed subsequent to the
upgrade may provide a benefit of deferring the next capacity addition. However, these types of deferrals
are often beyond the scope of typical planning horizons and any deferred distribution facilities would in
many cases would likely be either minimal or speculative. This note pertains to deferral discussion
throughout this section of the report.
Further, because only about 40% of the solar capacity is available at peak (See Figure 4.4), the growth in
solar capacity must be higher than the growth in customer demand to be of long term value.
The value of solar relative to distribution capacity deferral can be defined by the following equation;
Capacity Deferral in

$
Distribution Upgrade costs 𝑥 Carrying Cost
=
kW − yr
Localized Aggregate Solar Capacity in kW

Whereas the transmission value of solar is determined by the ERCOT
transmission cost sharing arrangements, distribution value is heavily
dependent on the availability of the solar resource for the duration of the
peak event. These behind-the-meter solar resources are owned and
operated by customers, rather than by utility operators. This results in an
added risk with regards to the capacity from a solar portfolio that will be
delivered during the projected locational capacity demand. It may be
necessary to manage the risk by requiring additional localized solar capacity
to meet capacity demands for deferral of projects. Stated more succinctly, if
2 MW of PV is needed to defer a new substation, a portfolio of 2.5MW of
potential capacity available at peak may be required since there is a risk of
availability of all PV resources at peak. This risk may need to be factored into
monetizing the value of solar.
Since the value of solar to the distribution grid is very location driven, it is
not reasonable to develop an average distribution grid value. Further, GDS
believes that the solar resources will not defer distribution upgrade projects
because the customer growth will exceed the growth of available solar
capacity at peak. If the solar capacity can defer an upgrade, the value of the
deferral is the carrying cost of the distribution upgrade, but only for the
period of the deferral. Once the distribution project is constructed, the value
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of the solar to the resultant grid will be very limited. To understand the limited value after an upgrade,
consider that system upgrades are usually large step increases in capacity (10 MVA of added capacity or
more). Localized growth to reach 10 MVA or more is significant and must be measured against the
expected service life of the solar resource. Therefore, the benefit of the solar resource to the
distribution system will be relatively short-lived for areas with load growth but in other areas with no
significant load growth the deferral period could be longer. In conclusion, distribution capacity deferral
should not be included in the VOS.
5.2.2 Voltage Support

Austin Energy like other utilities needs to maintain voltage delivery in accordance with Range A of ANSI
C84.1 which states the voltage on a 120 volt base must be between is 114 volts to 126 volts. Longer
feeders and feeders that are heavily loaded can be limited by the delivery voltage. That is, upgrades to
the system may be required to maintain adequate voltage levels. By adding PV resources along a
feeder, the electric demand is reduced by the behind-the-meter PV, and any excess energy produced by
the PV resource will feed local loads.
While in theory, a PV resource can improve the voltage profile along a feeder at peak, the PV is not a
firm resource and cannot be relied upon for voltage regulation during other periods of time. Therefore,
the distribution system still requires voltage regulating equipment such as tap changers, voltage
regulators, and switched capacitor banks. Thus PV resources provide minimal benefit in terms of
voltage support on a 24/7 basis. That is, no voltage regulation equipment is deferred or avoided with
the addition of PV resources. In addition, voltage regulation will likely have to operate more frequently
as solar resources vary their output due to cloud cover and available sun.
Radially operated feeders can be voltage limited, meaning a feeder that has no ties to other feeders and
extends radially out from the substation is often limited in its ability to service additional load by the
voltage drop along the feeder. The addition of PV resources along the feeder can improve the voltage
profile when the PV is producing energy. The lack of firmness for this resource is why many distribution
utilities do not include the PV production in load flows. Coupling storage with solar resources would
have limited success on minimizing the voltage sag duration on a distribution feeder. However,
locational placement of PV resources could delay additional voltage regulating equipment (e.g.,
additional line voltage regulators at a cost magnitude of $50,000) or upgrades to the line conductors
($150,000 per mile with a realistic limit of 6 miles).
The value of solar relative to voltage support can be defined by the following equation;
Voltage Support in

$
Distribution Upgrade costs 𝑥 Carrying Cost
=
kW − yr
Localized Aggregate Solar Capacity in kW

The value of PV resources in terms of voltage support will result in relatively small deferred Distribution
Upgrade Costs (less than $500,000) which are delayed only for a few years. For example, if an aggregate
of 1,000 kW of solar of which only 400 kW would be available at peak was able to delay a feeder
upgrade that cost $200,000 for 5 years, assuming a carrying cost of 20%, then the value of solar would
be $100/kW or $0.10 per watt. This example illustrates the value of solar on a feeder that needs voltage
support. However, a feeder out of the same substation with the same conductor size may not require
voltage support because of lighter loading. In this case, the value of solar would be $0/kWh. Thus the
value of solar is extremely dependent on location of the solar relative the needs of the distribution
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system. In conclusion, the benefit on a $/kW basis will not be significant across the entire system and
GDS recommends not to include voltage support benefits in the VOS.
Changes in PV generation can result in very fast changes in kW output which in turn result in fast
changes in system voltages. Per IEEE 1547.1, limits have to be placed on the magnitude of the solar
capacity to control these swings in voltage. The following equation 4 can be used to limit the voltage
swing to 1.5% based on the total solar capacity at any node on the distribution system:
𝑇𝑇𝑇𝑇𝑇 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑆𝑆𝑆𝑆𝑆 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑖𝑖 𝑘𝑘
≤ 0.015
𝑇ℎ𝑟𝑟𝑟 𝑃ℎ𝑎𝑎𝑎 𝐹𝐹𝐹𝐹𝐹 𝑘𝑘𝑘

A value of 1.5% is suggested based on IEEE Standard 141 which is shown in the following chart;
6
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Austin Energy’s maximum available fault ranges from 20 MVA to 160 MVA on three phase distribution
circuits. Thus, the 1.5% limit which is a single PV resource limit, yields 300 kW to 2,400 kW depending
on the available fault current on a specific node on the system. The requirement of IEEE 1547 to have
inverters quickly shut off if there is a problem with frequency or voltage, results in greater grid
instability. Essentially having the PV resources all shut off at the same time, could result in large voltage
swings. Some utilities use a ramping function (slower change from on/off) rather than a step function
(on/off). Also the voltage swing can be mitigated to some degree with setting on the inverters by
specifically allowing a delay in shut off for abnormal voltages (less 110 volts but more than 45 volts) and
by setting the inverter on a fixed, leading power factor. 5 This requires coordination of the settings of
the all inverters in a local area and may require monitoring confirmation of the results as system
4

The equation is based on the per unit method and the recognition that volt drop percentage (instantaneous
voltage to base voltage) is approximately equal percentage of instantaneous current to maximum available current
(base current)
5
IEEE 1547.1a
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parameters change. The ramping function can increase the limitation of solar capacity at a given node.
The voltage swing limitation is a technical consideration in the application process for interconnection
with the distribution. If the aggregate of PV capacity exceeds the permitted voltage swing limitation, no
additional PV resources can be added to the feeder unless the excursion in voltage and frequency are
permitted by the utility and/or the power factor of the solar resource is set for leading power factor. 6
A benefit in terms of voltage control can be leveraged under conservation voltage reduction (“CVR”).
When the solar resources are operating, there is a rise in voltage on a distribution feeder. This can be
offset by further voltage reduction in the CVR system. However, the reductions achievable without the
solar resource are limited by ANSI C84.1. The savings in CVR are generally determined as a ratio of the
starting operating voltage to the lower CVR operating voltage. A reduction in 1% in operating voltage
yields a reduction of some variable percentage in energy use/peak demand. An increase in feeder
voltage due to PV resources means potentially lower CVR operating voltage. However, even with the
solar resources available, the CVR reduction is also limited by ANSI C84.1, thus additional savings will be
very minimal and will be locational dependent as well as temporal dependent on the operation of the
solar resource.
GDS understands that Austin Energy has not fully adopted a CVR program so this potential benefit can
not be realized until Austin Energy has fully deployed the CVR system and has gained experience in the
operation of the system. Therefore, GDS recommends to not include potential savings related to CVR in
the VOS.
5.2.3 Distribution Congestion

Many urban/suburban electric distribution systems are capacity limited rather than voltage limited. This
means that the additional electric load may overload the capacity of certain components of the system.
Like capacity deferral, congestion on a distribution system can be relieved by the addition of PV
resources at strategic points on the distribution system. Much like the capacity deferral, congestion
relief requires the local aggregate of the PV capacity be a meaningful amount. And like capacity
deferral, the congestion relief can be valued in terms of deferred or avoided capacity projects.
Congestion is very locational dependent and can vary along a feeder based on changes in conductor
sizes which in turn changes the available capacity at a specific node. For example, a large 336 ACSR
conductor near a substation has a capacity of 10 MW at 12kV, whereas a 1/0 ACSR located two to four
miles from a substation has a capacity of 4 MW. Thus, the ability of a localized aggregate kW capacity of
solar to relieve capacity at a 1/0 CSR node compared to a 336 ACSR node is significantly different.
The value of solar relative to distribution congestion can be defined by the following equation;
Distribution Congestion in

$
Distribution Upgrade costs 𝑥 Carrying Cost
=
kW − yr
Localized Aggregate Solar Capacity in kW

This locational capacity value will change over time. Once the deferred distribution upgrade is
constructed, the distribution value of the solar capacity is diminished due to the step function of
capacity upgrades. Either the value of solar for locational capacity needs to vary with time or the
estimated value of the deferral needs to be annualized for the expected service life of the solar
resource.
6

IEEE 1547.8
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Excessive solar capacity can result in voltage swings with the loss of solar production by loss of sunlight
or PV systems suddenly being unavailable due to component failures or planned outages. However, the
value of solar for distribution congestion is at the time of the system or nodal peak at which time the
available solar capacity to reduce load can be about 40% of the installed capacity (due to time of day on
the summer peak). When the solar capacity is at full production, the loading at the nodes should be
limited to voltage fluctuations.
Limits on congestion relief are based in part on resulting reverse power flow. If the aggregate capacity
of PV resources exceeds the electric demand at a given node, current will flow upstream towards the
substation. It is possible to allow reverse power flow, but it may require changes in the protection
schemes and voltage conditions equipment. These upgrades are often charged to the customer who
adds a PV resource to the grid. It is recommended to not include any benefits of avoided distribution
congestion in the VOS.
5.2.4 Power Factor

Per IEEE Standard 1547, inverters on solar resources are typically set at a power factor of 100%,
meaning the solar resource only generates kilowatts, and not kilovars (”kVARs”). So the combined effect
of the lower kW at the substation bus but with the kVAR unchanged, will result in a lower power factor
at the substation bus.
Austin Energy’s 2017 commercial tariffs have a power factor incentive. The incentive is necessary
because customers with a high power factor (90+%) consume energy more effectively and, as a result
have a lower cost to serve. As an example, assume a commercial account has a peak demand of 50 kW
with a power factor of 92%. This means the customer consumes 21 kVAR at peak. The customer is
billed for a demand of 50kW based on the current tariff. However, if this customer adds a 20 kW solar
panel, the resulting peak demand may drop to 30 kW with an unchanged 21 kVAR need for motor loads.
The resultant power factor at peak for the customer drops to 82%. This customer would incur an
increased billing demand of 32.9kW (30 kW x 0.90/0.82) under current rates.
One limitation to consider is that distribution transformers are rated by standard to operate at a power
factor of 80% or higher. 7 Allowing customers with PV resources to operate well below 80% power could
damage the distribution transformer. A suggested change is a reduction in the power factor penalty
from 90% to 80% at peak for those commercial services where the solar resource provides more than 5
to 10% of the customer’s peak 10kW demand. This reduction will avoid the unintended consequence of
the customer incurring a power factor penalty.
As stated earlier, the industry standard IEEE 1547 originally required solar resources to not actively
regulate the voltage at the point of interconnection. An amendment to IEEE 1547 says solar resources
may actively regulate the voltage at the point of interconnection. Draft changes to IEEE 1547 suggest
that inverters shall be capable to actively regulating voltage (although it is up to the utility to determine
if they wish to permit this regulation). Currently the default setting on inverters is a fixed power which
is used to prevent the regulation of voltage. Typically, smaller residential solar inverters are set to
generate at 100% power factor. This setting has two advantages. First, the residential customer offsets
the maximum amount of kWh and second, a power factor of 100% greatly limits the likelihood of
islanding of the solar resource. Specifically, the solar resource cannot provide power to a small portion
7

IEEE Standard C57.12.00-2010 IEEE Standard for General Requirements for Liquid-Immersed Distribution, Power,
and Regulating Transformers
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of the electric utility grid in the event of some type of outage. This is a significant safety concern for
utility workers and the public.
Inverters can be set to generate reactive power or absorb reactive power, either of which essentially is a
power factor other than 100%. Two possible reasons for a power factor to be different than 100% is
that the solar resource would have the capability to absorb reactive power and offset any potential
voltage rise as well as to potentially limit voltage fluctuations as solar generation changes due to
weather conditions. However, it is not recommended to use smart inverters solely to solve this problem
related to the power factor incentives because of the localized impact on voltage regulation at the point
of interconnection. Engineering analysis of a specific intertie, may allow a setting different than 100%
power factor but that will be very localized and applicable to all assets.
The use of a power factor different than 100% will greatly complicate the interconnection process in
terms of determining localized reactive power needs, and evaluating anti-islanding protection. Further,
it is recommended that these resources should be monitored in real-time due to the impact of the
reactive power flows have on the system.
GDS makes three recommendations with regard to power factor:
1. Inverters should be set at 100% power factor which maximizes the customer’s reduction in kWh.
2. Only allow generation or absorption of reactive power by inverters at very specific locations
after a qualified engineering study determines the voltage at the point of interconnection is not
regulated.
3. Austin Energy should review their tariffs regarding power factor penalties for commercial
customers who may be investing in new PV resources. Simply put, the requirement for 100%
power factor of the PV can cause an unintended power factor penalty to the customer. A
waiver for the power factor penalty should be considered when the solar resource is at least 5
to 10% of the peak demand of the customer.
5.2.5 Distribution System Losses

PV resources will reduce system losses, which would include losses of the distribution system
transformer, the distribution conductors, and the substation power transformers. The effect of the loss
reduction will be locational dependent. However, it may be more advantageous to simply estimate the
loss reduction using a standard distribution system evaluation formula. Further discussion of losses is
contained in Chapters 4 and 6.
5.2.6 Localized Saturation Levels

The localized saturation levels of solar resources are generally limited by the voltage fluctuations and
contributions to the available fault current. The installed capacity of a single PV installation on any node
on the distribution system should be limited to 1.5% of the maximum available three-phase fault
current.
Excessive solar resource contribution to system fault current can de-sensitize overcurrent relays. Rules
of thumb for limiting contributions to system fault current are in the range of 10% of the maximum
available fault current. For Austin Energy’s distribution system, the maximum available three phase
fault current ranges from 8,000 amps to 1,000 amps (120,000 kVA to 20,000 kVA of maximum available
fault capacity). Some studies have shown a rule of thumb for fault current generated by inverters to be
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2 to 5 times the full load current of the inverter with a duration of 0.1 to 0.5 cycles. 8 Since the full load
current is proportional to the capacity of a solar resource, the following equation can be used to define
the saturation limit due to contribution to fault for solar resources
Aggregate Solar Capacity in kW 𝑥 5.0
≤ 0.10
Three Phase Fault kVA

The limit for the magnitude of the aggregate solar resource on a feeder or substation area is mainly
determined by the “stiffness” of the system. The stiffness if the system is characterized by the limit of
the voltage fluctuations and the available system fault current.
Another method used by planning engineers for limiting solar saturation levels is based on 15% of peak
load on a node. 9 This is simply an estimate of the minimal peak demand of the feeder or node. The
following chart shows a typical load duration curve and the often used limit of 15% of peak demand. To
truly employ this method, the limitation should be based on the coincident time when the minimal
demand equals the PV resource generation output. Often the minimal electrical demand occurs at night
and as such should not be used as a saturation limit for PV resources.

8
9

Understanding Fault Characteristics of Inverter-Based Distributed Energy Resources – NREL/TP-550-46698
IEEE 1547.2 page 177

REPORT | GDS Associates, Inc.

Page | 26

AUSTIN ENERGY| C o m m e r c i a l V a l u e o f S o l a r

February 2017

The general goal of planning engineers is to limit the possibility of reverse power flows on the
distribution grid. Reverse power flows can have an adverse impact on protection schemes, especially
when taken to extreme voltage profiles. Nodes located further from the substation will have lower peak
demands which in turn limit the hosting capacity of the node to support a PV resource. In some cases, it
is possible to mitigate reverse power flow concerns through changes in the power system protective
scheme. Therefore, as stated earlier, it is assumed that any system upgrade necessary, including
protective schemes, to allow interconnection with the PV resource was completed and paid for by the
PV applicant.
Reverse power flows result in a higher operating cost due to changes in protection scheme and bdirectional voltage conditioning equipment. Currently these costs are paid for by PV applicants. It is
possible to shift the burden for these costs by adding this to the VOS. However, these costs are very
locational in natural. GDS recommends continuing direct allocation of the reverse power flow costs
directly to the PV applicant.
Until such time as solar resources saturate to levels that exceed the system minimum demand
coincident with PV production, there is no detriment to the system and therefore costs to the system
regarding voltage swings will be minimal.
However, if Austin Energy wishes to exceed this voltage swing limit, it would be necessary to consider
smart inverters. Smart inverters allow for short term ride through of system variants (frequency and
voltage sags) without shutting down. Also by permitting the inverters to generate kVARs and kW, the
voltage variations are also reduced. The key consideration for allowing smart inverters on a distribution
system is whether it can result in a higher concentration of solar resources on a feeder. Adding smart
inverters will likely require real time monitoring of the resources, changes to system voltage regulation
by means of real time monitoring and direct communication and control of VAR resources and voltage
regulators, and changes in the overcurrent protection scheme. The new draft version of the IEEE 1547.8
describes the methods for distributed generation resources such as solar resources to provide more grid
support. However, the standard will only provide specifications for categories for enhanced grid
support, it will be up to the grid operator to select the allowed category. Thus grid operator must be the
determine the allowance of certain categories such as voltage ride-through, frequency ride-through,
reactive power generation or absorption to allow greater saturation levels of distributed generation.
5.2.7 Communication with PV Resources

As saturation increases and/or with the addition of large single solar arrays, the need for communication
and monitoring of the PV resources increases. IEEE 1547 suggests that distributed generation resources
greater than 250 kW should have provisions for monitoring the resources connection status, real power
output, reactive power output, and voltage at the point of the common coupling. In some cases, this
communication medium is also used for anti-islanding by means for a transfer-trip scheme which signals
the resource to trip if the utility overcurrent protective device opens.
Arizona Public Service has used direct communication and control of smart inverters to allow increases
in saturation levels and to reduce voltage fluctuations. 10 Having smart inverters that are not collectively
coordinated will result in limited impact in terms of operational benefits.

https://www.greentechmedia.com/articles/read/Smart-Inverters-in-Action-Initial-Findings-From-APS-UtilityOwned
10
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Monitoring and implementing limited control of PV resources will reduce the operational risk discussed
in relation to the capacity deferral. By using real-time monitoring, Austin Energy will have more control
to response to a range of events such as peak loading, high voltage, low voltage, and availability of
resources. Controlling the risk of relying on non-utility owned generation resources has some value to
the utility in terms of increasing saturation levels without sacrificing power quality. It is indeterminate
at this time on how to value the monitoring provision. However, Austin Energy may consider a one-time
incentive to allow real-time monitoring if installed by the customer or simply mandate communication
as defined with IEEE 1547.

5.3 RECOMMENDATIONS
Differing costs and benefits to the distribution grid from PV resources are discussed in the preceding
analysis. Nearly every benefit and cost is very locational in nature such that it is not reasonable to
determine an average distribution benefit for each customer. Further, the impact of solar on the
distribution grid should be viewed as deferrals of distribution projects rather than permanent avoidance
of costs. Deferrals means the savings from solar are short lived and the benefit of the solar resource is
minimized when the distribution project is finally constructed. For these reasons, we recommend no
distribution benefit be included in the Commercial VOS methodology.
In addition, GDS offers the following related recommendations below:



Capacity Deferral – To utilize the solar resource for capacity deferral, Austin Energy will need to
modify its current distribution planning criteria to include solar as a firm resource during N-1
contingency. This may reveal larger deferral of projects than anticipated in this analysis. The value
of the solar resource is very location specific and short-lived therefore any assigned value will need
to be based on specific location and specific system operating characteristics.



Voltage Support – The value of solar resources to support voltage is very location specific and short
lived. GDS recommends that no voltage support benefits be included in VOS. Since Austin Energy
has not fully deployed a CVR program, GDS also recommends to not include potential savings
related to CVR in VOS.



Distribution Congestion – To utilize the solar resource for capacity deferral, Austin Energy will need
to modify its current distribution planning criteria. The value of congestion relief is very localized
and short-lived. Further, unless reverse power flow is permitted congestion reduction is limited to
about 15%.



Power Factor – Consider permitting a reduction to 80% on power factor penalties, if the solar
resource is greater than 5 to 10% of the customer’s peak load.



Distribution System Losses – Reduction in losses are consistent with solar resources. It is
recommended to use Austin Energy’s a system wide value in VOS rather than a locational value.



Localized Saturation Levels – Equations are provided to define saturation limits along with
limitations based on 15% of peak loading. Saturation limits can be increased with the use of Smart
Inverters coupled with communications.



Communication with PV Resources – As saturation increases and/or for large (>250kW) PV resources
the use of communication/monitoring will have longer term benefits and are therefore
recommended to be mandated or incentivized.
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6 TASK B| TIME OF PRODUCTION DIFFERENTIATED VOS
6.1 DESCRIPTION OF TASK
Task B focuses on an alternative VOS approach in which the price paid by Austin Energy for onsite solar
production would be differentiated by the timing of the production. Such a Time of Production VOS
(“TOP VOS”) tariff would have on-peak and off-peak pricing components in order to encourage solar
production during the hours that provide the greatest avoided cost benefit to Austin Energy. The rate
design would not specify the means by which commercial customers could achieve greater on-peak
value for their solar output, but conceivably two primary means are readily available: adjusting the
orientation of the panels and use of storage technology.
In this task, GDS has i) evaluated Austin Energy’s avoided cost structure to provide recommendations on
how to identify the on-peak windows, and ii) identified the components of a standard VOS that would
be revised in order to generate a TOP-VOS.

6.2 APPROACH/METHODOLOGY
There are two distinct components to Task B. First, GDS evaluated ERCOT and Austin Energy data to
evaluate and identify the on-peak windows that would maximize the incremental benefits to Austin
Energy of solar production. Second, we identified the components of a TOP-VOS rate design calculation
and how they would differ from a non-time differentiated VOS approach.
6.2.1 Identification of On-Peak Windows for TOP-VOS

In order to identify the optimal windows for the on-peak portion of a TOP-VOS, the avoided costs for
Austin Energy were evaluated. When solar panels produce energy, there are three primary sources of
marginal avoided costs for Austin Energy that vary by time of day:
1. Avoided generation capacity cost
2. Avoided transmission capacity cost
3. Avoided generation energy cost
Additional avoided cost might also include avoided distribution and environmental costs, but the value
of those are much less than the avoided generation and transmission costs and do not vary by time of
day. Therefore, the definition of an on-peak window to maximize Austin Energy benefits should focus
on evaluating the three components listed above that provide the greatest avoided cost.
Avoided Generation Capacity Cost
Austin Energy uses avoidance of the system annual non-coincident peak (“NCP”) demand as the basis for
imputed value to demand response and solar PV with respect to avoided generation capacity cost.
Avoided NCP is also used to provide avoided capacity cost under the current Residential VOS
methodology. Therefore, we evaluated the timing of Austin Energy’s NCP in determining optimal
windows for maximizing avoided generation capacity costs.
GDS evaluated four years (2013 through 2016) of available hourly load profiles for Austin Energy to
determine the optimal windows with respect to avoided generation capacity. We summarized the
seasonal and time-of-day characteristics of the four NCP’s from those years as well as evaluating the
timing of all loads that were within 5% of the NCP in each year. Across all four years, there were a total
of 123 hours in which the load was within 5% of the NCP in a given year.
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Seasonally, Austin Energy’s maximum loading occurs in the summer on a consistent basis. All four NCP’s
from 2013-2016 occurred in August and all 123 additional loads within 5% of the maximum occurred in
the months of June through September. Therefore, an on-peak TOP-VOS window that focuses on the
four summer months would ensure maximum avoided NCP benefits for Austin Energy 11.

No. of Hourly Loads Within 5% of NCP

Figure 6.1 – Month of Occurrence of all Austin Energy Loads within 5% of the NCP (2013-2016)
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Regarding time of day, the peak loads tend to cluster in the hours ending 16, 17, and 18. Furthermore,
all of the 127 high loads occurred on weekdays, indicating a weekend on-peak window is not necessary
to capture avoided NCP benefits.

11

Assuming Austin Energy continues to be summer peaking. Winter peaks may eventually eclipse summer peaks
if, for instance, electric furnace or heat pump market share began to increase. GDS will recommend that Austin
Energy staff monitor the factors that contribute to defining the optimal on-peak windows in a TOP-VOS scenario
and make adjustments if a systemic shift in the timing (seasonal or time-of-day) of any factors can be detected.
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No. of Hourly Loads Within 5% of NCP

Figure 6.2 – Hour of Occurrence of all Austin Energy Loads within 5% of the NCP (2013-2016)
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The optimum window for avoided NCP capacity would capture all of the NCPs and as many of the
additional high loads as possible (loads within 5% of the peak indicate hours where peak events could
occur in the future). GDS has defined maximum windows of multiple lengths for avoided NCP demand
in the Table below. As will be described further below, these windows need to be evaluated alongside
optimal windows for the avoided transmission capacity and avoided energy benefits as well to develop a
single window that optimizes avoided costs to Austin Energy.
Table 6.1 – Optimal Window Definitions for Avoided Generation Capacity (Austin Energy NCP)
Window Size
1-Hour
2-Hour
3-Hour
4-Hour

% of High Loads
Optimal Time
Captured
June through September, Weekdays
16:00 to 17:00
31%
16:00 to 18:00
61%
15:00 to 18:00
82%
15:00 to 19:00
95%

% of NCPs
Captured
50%
100%
100%
100%

Avoided Transmission Capacity Cost
Austin Energy’s transmission capacity costs are driven by the utility’s load contribution to ERCOT’s 4-CP
demands. In order to evaluate an optimal window for PV generation to maximize the avoided
transmission benefit to Austin Energy, GDS summarized the timing of ERCOT’s 4-CPs for a 12-year
historical period: 2004 through 2015. Over that extensive period of time, in which extreme weather
variations in summer and winter have been experienced, the 4-CP demands have occurred in a very
narrow window. By definition, the 4-CPs occur in June through September. Furthermore, all of the
peaks have occurred on weekdays. As shown in the Figure 6.3 and Table 6.2 below, a 2-hour window
would capture all of the 4-CPs that have occurred from 2004 through 2015. Three and four-hour
windows are not defined, since a two-hour window is sufficient to capture all 4-CP demands.
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Figure 6.3 – Timing of ERCOT 4-CPs from 2004 through 2015
(All peaks occur in June through September and on weekdays)
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Table 6.2 – Optimal Window Definitions for Avoided Transmission Capacity (ERCOT 4-CP)
% of 4-CP
Window Size Optimal Time
Captured
June through September, Weekdays
1-Hour
16:00 to 17:00
50%
2-Hour
15:00 to 17:00
100%

Avoided Generation Energy Cost
To evaluate the avoided marginal energy cost benefit of solar PV production, GDS evaluated ERCOT
Locational Marginal Prices (“LMP”). It is important to note that this is different than the source of
energy benefit used to compute the current residential VOS rate. As described for Task A above, the
VOS methodology is a hybrid of market-based and generation equivalent approaches. Avoided energy
costs in that model are based on natural gas fuel costs, variable O&M from a new entry gas plant, and
ERCOT market heat rates. However, for purposes of defining the true marginal value of avoided energy
for Austin Energy, we felt the LMP was appropriate. In Austin Energy’s hybrid approach to VOS, in which
the heat rate for a generation equivalent approach is a market-based heat rate, time-of-day
differentiation can be achieved by defining an on- and off-peak heat rate value for avoided generation
energy.
To evaluate potential windows to maximize avoided LMP, GDS evaluated hourly LMP for nearly five
years, from 2012-2016 12. We evaluated timing of high prices through three separate analyses:
•

12

Evaluation of average hourly price curves – we computed average weekday summer and winter
price curves to identify the timing of the highest average prices.

LMP in 2016 were available for January 1 through December 11 at the time the analysis was conducted.
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Evaluation of pricing variation – we developed percentile intervals of hourly prices and
constructed box and whisker plots to help demonstration price volatility during certain hours of
the day. Hours with larger boxes and longer whiskers demonstrate greater price volatility from
one day to the next.
Evaluation of hours of extremely high prices – we summarized the frequency in which LMP
exceeded $500 per MWh in each hour of the day.

Taken together, these three evaluations help construct on-peak windows that would optimize the
avoided LMP benefits on average. GDS did evaluate weekday and weekend price curves, but given that
avoided generation and transmission capacity is restricted to weekdays, we only present weekday
evaluations here. Some weekend days saw higher LMP too, but the averages did tend to be lower than
weekday prices during the same hours.
Summer Avoided LMP Analysis
Figures 6.4, 6.5, and 6.6 below summarize the LMP review for weekdays in June through September.
Significantly high summer prices were experienced in 2011. Relatively high average prices were also
seen in 2013 and 2015. Hours ending 15 and 16 show the greatest level of variation. Prices in excess of
$500 per MWh occurred in 58 different hours over the six summers, concentrating in hours ending 14,
15, and 16. The recommended optimal windows focusing only on avoided summer LMP are provided in
Table 6.3.
Figure 6.4 – Average Real Time ERCOT LMP – Summer
(June through September, weekdays only)
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Figure 6.5 – ERCOT Market Pricing Variation by Hour – Summer
(Summary of LMP: June through September Weekdays, 2011-2016)
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Figure 6.6 – Extreme LMP in Summer
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Table 6.3 – Optimal Window Definitions for Avoided Generation Energy - Summer (ERCOT LMP)
Window Size

1-Hour
2-Hour
3-Hour
4-Hour
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Average
% of Hours
Avoided LMP
>$500/MWh
($/MWh)
Captured
June through September, Weekdays
14:00 to 15:00
$102.92
38%
14:00 to 16:00
$102.53
71%
13:00 to 16:00
$94.92
91%
13:00 to 17:00
$83.12
98%
Optimal Time
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Winter Avoided LMP Analysis
Figures 6.7, 6.8, and 6.9 below summarize the LMP review for weekdays in December through March.
Significantly high average winter prices were experienced in 2011 and 2014. Relatively high average
prices were also seen in 2013. Hours ending 15 and 16 show the greatest level of variation, even though
average prices are high in hours ending 6 and 7 and hours ending 19 and 20. The reason is that a few
very high prices (in excess of $1,000 per MWh) are pulling the averages up in some of the extreme years,
but otherwise prices are very consistent (see Figure 6.8). Prices in excess of $500 per MWh occurred in
30 different hours over the six winters, and are spread across several hours of the day. The
recommended optimal windows focusing only on avoided summer LMP are provided in Table 6.4. GDS
notes that the optimal windows occur early in the morning, when the sun has not risen or is just
beginning to rise. Therefore, there is little potential for solar PV production during these hours in the
winter, unless a customer has installed storage and opts to dispatch stored generation during those
hours.
.
Figure 6.7 – Average Real Time ERCOT LMP – Winter
(December through March, weekdays only)
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Figure 6.8 – ERCOT Market Pricing Variation by Hour – Winter
(Summary of LMP: December through March Weekdays, 2011-2016)
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Figure 6.9 – Extreme LMP in Winter

No. of Hours LMP Exceeded $500/MWh
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Table 6.4 – Optimal Window Definitions for Avoided Generation Energy - Winter (ERCOT LMP)
Window Size

1-Hour
2-Hour
3-Hour
4-Hour
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Average
% of Hours
Avoided LMP
>$500/MWh
($/MWh)
Captured
December through March, Weekdays
6:00 to 7:00
$63.35
20%
6:00 to 8:00
$51.05
33%
6:00 to 9:00
$45.12
45%
6:00 to 10:00
$42.00
53%
Optimal Time
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Length of On-Peak Windows
One critical question with respect to a TOP-VOS approach is how long on-peak windows should be. In a
typical Time-of-Use rate design, the on-peak window length is determined by evaluating the trade-offs
between coverage of key avoided cost components and ability of customers to take sustained actions to
shift energy from on-peak to off-peak or otherwise avoid higher on-peak prices. When evaluating the
length of an on-peak window for TOP-VOS, it is reasonable to first review other time-of-day windows
that have been established by Austin Energy through other rate or incentive programs. Austin Energy
currently has a pilot Time-of-Use rate with an on-peak window from 3:00 to 6:00 PM. The Commercial
Load Cooperative program, a demand response program, defines 4:00 PM to 8:00 PM in June through
September as critical hours in which customers may be called upon to control load. Therefore, a fourhour window has been defined through demand response as a length of time for which Load
Cooperative participants can manager their load and receive incentive payments. It makes sense to limit
the TOP-VOS windows to a maximum length of four hours as well. Orientation adjustments will
naturally align with whatever windows are defined, providing achievement of the higher on-peak price
naturally for Commercial customers. Storage capability can further provide benefit to a commercial
customer under a TOP-VOS approach. Shorter windows would tend to help those customers with
batteries to better respond to the on-peak window through battery discharge.
Conclusion – Window Design for TOP-VOS
For Austin Energy to pursue a TOP-VOS design, determining the appropriate window to maximize
benefits would require taking avoided costs into account as well. Looking at the optimum windows for
each of the three avoided cost categories (see Figure 6.10 below for a demonstration of the four-hour
windows as an example) shows that the windows do not perfectly overlap. Therefore, the relative value
of avoided generation capacity, transmission capacity, and generation energy should be considered
when selecting the final on-peak window. More weight should be given to the two avoided capacity
benefits, since a non-optimal window on energy will still produce avoided LMP benefits, they just will
not be maximized. Failure to have overlap with an NCP or ERCOT 4-CP demand would forfeit the benefit
for the entire year.
GDS recommends consistency with the current demand response program should be considered when
selecting an optimal window. Therefore, a four-hour window in the summer would align with on-peak
or critical peak windows already established by the utility.
We further recommend defining no winter on-peak window for the following reasons:
• There are no avoided capacity benefits in the winter;
• Winter energy prices tend to be lower, so the value differential between on- and off-peak
energy will not be significant;
• The optimal times for energy price avoidance are when there is little or no sunshine, so solar PV
production will be minimal if anything;
• The current demand response program focuses on summer only as well, so it creates a
consistent message across Austin Energy programs that summer peak hours are important for
creating avoided cost benefits.
However, installing a morning on-peak window in the winter to allow customers with storage capability
would be a viable alternative if Austin Energy chooses to do so.
Assuming Austin Energy uses interval metering for production and the net meter under any commercial
VOS approach (see Chapter 7 for further discussion of this issue), then there should be no problem with
a commercial customer participating in both TOP-VOS and the Load Cooperative programs. The Load
Cooperative benefits should be based on customer aggregate load requirements (that load metered at
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the retail meter plus the solar PV production output). In that way, the value of the solar would still be
paid appropriately under TOP-VOS and the customer would enjoy the additional benefit of shifting or
curtailing retail load during demand response hours, but would not receive additional credit through the
Load Cooperative program for the reduction in metered load due to solar production. Under such a
scheme, Austin Energy would not be paying a double-benefit.
Figure 6.10 – Examples of Optimal Windows Not Overlapping
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OPTIMAL 4-HOUR WINDOWS BY AVOIDED COST BENEFIT CATEGORY
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6.2.2 TOP-VOS Rate Design

A TOP-VOS design methodology would be very similar to the standard VOS methodology. However, the
value associated with production during the on-peak windows (avoided generation capacity,
transmission capacity, and market prices) would be concentrated in the prices paid to commercial
participants during those on-peak windows. Therefore, the rate would have two parts: an off-peak
payment and an on-peak payment.
The off-peak payment would be comprised of the energy value based on an off-peak heat rate for the
ERCOT market, variable plant O&M value, and the environmental value, each of which would be
computed in a fashion similar to the standard VOS methodology. Furthermore, if a window is selected
such that some proportion of ERCOT 4-CPs or Austin Energy NCPs fall outside of the on-peak window,
then the off-peak price will include a proportional share of the transmission, fixed plant O&M, and
generation capacity values. The proportion would be determined by the percentage of demands that
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fall outside of the on-peak window in the last three-to-five years. GDS has recommended a four-hour
on-peak window in the summer from 3:00 to 7:00 PM. This window currently captures all NCP and CP
demands from the last several years. Therefore, the recommended window would not need a
component to prorate demand avoided costs between on- and off-peak times in the TOP-VOS.
The on-peak payment would be comprised of the energy value based on an on-peak heat rate from the
ERCOT market, variable plant O&M value, and the environmental value, each of which would be
computed in a fashion similar to the standard VOS methodology. Furthermore, the proportion of
transmission value, fixed plant O&M, and generation capacity value that is apportioned to the on-peak
window would be included. Appendix C provides a summary of GDS’ proposed TOP-VOS design
methodology.
The method GDS has proposed here is the most accurate assessment of the value accrued to Austin
Energy based on a defined on-peak and off-peak window. However, tracking the proportion of 4 CPs
and NCPs that fall within the on-peak windows may create additional difficulty that might be
unnecessary. If a window is selected that captures 95% or more of the peaks, then it is likely reasonable
to incorporate all capacity-related benefits (transmission, fixed O&M, and generation capacity) into the
on-peak payment only, thus simplifying the TOP-VOS computations.
Considerations on PV Production Curves to Use in TOP-VOS Design
When designing the TOP VOS rate, the selection of the production curve assumed for the rate design
will impact how existing customers are impacted by the design. Different solar panel orientations will
produce different production curves with respect to the time of day. If the same production curve is
used to compute a standard VOS and the TOP VOS, then a customer with that exact production profile
would receive the same payment for their solar output under both rate designs. Therefore, GDS
recommends using the same production curve as is would be used for the TOP VOS, which is a curve
representative of the overall average production for the current commercial fleet. To the extent
customers have panel orientations or storage capabilities to shift production more into the on-peak
windows of a TOP VOS they will benefit from the higher on-peak price.
With flat rooftops typical of many commercial buildings, orientation does not create as much difference
in total energy production as it might in the residential sector with more common pitched roofs.
However, a due west orientation will maximize the amount of production during the critical hours of
4:00 to 6:00 PM (when most NCP and 4-CP demands occur). Typically, under current incentive
structures, i.e., PBI, solar installations will be oriented facing to the south to the extent possible, because
that maximizes total annual kWh production. As shown in Figure 6.11, a due west orientation increases
the two-hour kWh production by 27% relative to a due south orientation for a Commercial 1 kW DC
system. However, the total kWh production over the year will be lower for the westerly oriented
relative to southerly facing one.
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Figure 6.11 – Average Daily Summer Generation Comparison by Orientation
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Analysis of Austin Energy’s current commercial solar fleet shows that 48% of units installed already face
the west, meaning a large portion of the segment could benefit under a TOP-VOS approach without
making any changes to their current set-up. It is reasonable to assume that, under a TOP-VOS
methodology, new consumers will be more likely to orient their panels to optimize their payment under
the new rate.
Figure 6.12 – Orientation Distribution of Current Commercial Solar PV Fleet
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6.3 RECOMMENDATIONS
Several recommendations have been developed from the analysis. If Austin Energy wants to further
consider development of a TOP-VOS approach, our recommendations include the following:
6.3.1 Determine an Optimal On-Peak Window



Window Length – A three or four-hour window would help to ensure capture of the major avoided
cost benefits related to time-of-day production (Austin Energy’s NCP demand, ERCOT’s 4-CP, and
higher marginal energy prices in the market). We recommend the four-hour window of 3:00 P.M. to
7:00 P.M. which captures all of the NCP and 4-CPs we reviewed and captures many of the highest
energy price hours. However, we will note that this window is one-hour different than the Load
Curtail window of 4:00 PM to 8:00 PM. Furthermore, Austin Energy has a pilot residential Time-ofUse rate in which on-peak periods are defined as 3:00 to 6:00 PM. We recommend Austin Energy
evaluate the three windows and consider reconciling them to be consistent across programs.



Summer – The summer should be defined as June through September, consistent with the months
of the ERCOT 4-CP and consistent with the months defined as critical peak months in the Load
Cooperative program. Weekends can be excluded from the on-peak window. The summer window
should take into account the relative value of the avoided Austin NCP, avoided ERCOT 4-CP, and
avoided LMP, with emphasis on the demands.



Winter – We recommend no on-peak window in winter or valley months. All demand benefits are
derived during the summer and winter market price benefits would have to be focused on hours of
the day when solar generation is zero or nearly so. Furthermore, this approach would be consistent
with design of other Austin Energy programs. The Load Control program does not include winter
hours. However, if Austin Energy would like to consider an early on-peak window as an opportunity
for customers with storage to dispatch, there is a market price cost-justification for doing so.

6.3.2 TOP-VOS Rate Design Parameters



Off-Peak Price – Off-peak price would be based on energy value using an off-peak ERCOT market
heat rate, plant variable O&M value, and environmental value. If the on-peak window size selected
excludes NCP demands or ERCOT 4 CPs, then a proportion of generation capacity, fixed O&M, and
transmission capacity value would also be included in the off-peak price. GDS’ recommended onpeak window includes all NCP and CP demands, so the capacity proportion for the off-peak rate
would be zero under our recommended window.



On-Peak Price – On-peak price would be based on energy value using an on-peak ERCOT market
heat rate, plant variable O&M value, and environmental value. It would also include the proportion
of generation capacity value, fixed O&M value, and transmission capacity value that occurs during
the on-peak window. GDS’ recommended on-peak window includes all NCP and CP demands, so the
proportion of these capacity-based values would be 100% in the on-peak window under our
recommendation.



PV Production Profiles – The production profile to use for rate design of a TOP VOS should be the
same production profile used for a standard VOS. That profile generates a rate that provides the
same total annual payment to a customer whose generation matches that profile whether under the
standard VOS or TOP VOS and provides additional benefit above the standard VOS for a customer
with greater production during on-peak hours.



Mandatory Rate - We recommend that, if a TOP-VOS approach is adopted by Austin Energy, that it
be mandatory for all new commercial customers (issues surrounding migration of existing
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commercial PV customers will be discussed in the next chapter). We cannot identify any ways that a
mandatory TOP-VOS rate would either adversely impact adoption rates or be significantly more
administratively burdensome to maintain than regular commercial VOS rates.
Appendix C provides a recommended set of formulas for computing the TOP VOS as recommended
herein.
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7 TASK C| COMMERCIAL VOS IMPLEMENTATION
7.1 DESCRIPTION OF TASK
In this Task C, GDS reviews the implications for commercial incentives, and provides options for the
incentive program going forward and treatment of existing PBI recipients. Specifically, this task
addresses:
i.
How could commercial VOS be integrated with PBI ramp down? If a commercial VOS is
implemented, would future commercial solar customers receive PBIs as well, or would the VOS
replace PBIs?
ii.
How could existing commercial PBI customers be treated? Would they continue with net
metering + PBI, or move to VOS, or other? What, if any, ramifications would be associated with
this?
As more fully described in Section 3.3, besides incentives, commercial customers also receive the
benefits of reduced retail billings and net metering. With the implementation of VOS for commercial
customers, the overall net benefits of the solar energy will change, possibly by a significant amount.
While the focus of this Task C is on matters relating to the transition of incentives, the discussion,
consistent with item ii) above, also considers the impact on overall benefits available to the customer.

7.2 APPROACH/METHODOLOGY
There are several alternatives available to Austin Energy to accommodate the migration from the
current arrangement of benefits to the VOS methodology. This section will introduce and discuss these
alternatives. Section 7.3 below will then evaluate the alternative using several objectives to assess the
options and select the recommended alternative.
An essential consideration in determining the best transition method is the fact that Austin Energy has
entered into a Letter of Intent (“LOI”) with many of the commercial solar customers. Such LOI
establishes a 10-year commitment for the PBI to be credited to the customer. Austin Energy has
indicated that the PBI is subject to annual funding through approval of the Austin Energy budget 13, but it
can be presumed that customers have expectations that they will receive the full amount of the PBI for
the full 10-year term. It can also be presumed the PBI played a significant role in the overall economics
of the project for the customer making a commitment to a long-term capital project, and any significant
change in the PBI would likely be met with resistance.
It is also important to note that the determination of the best method of implementation will also be
strongly influenced by the overall benefit to the customer of the VOS, including any ongoing incentives,
compared to the benefits provided by the current arrangements. There is no doubt that customers will
certainly be more willing to transition to VOS if it provides a greater benefit, but understandably more
resistant if VOS provides a reduced benefit. Since GDS is providing Austin Energy with recommendations
on the VOS methodology and not the actual values for the VOS rates, it is not possible to know for
certain how VOS will compare to the current arrangements. However, as more fully explained in Section
8.2.6, GDS expects that the combined impact of VOS plus on-going incentives may be about the same as
current benefits, but that in large part depends on whether Austin Energy offers in the future an
13

The Austin Energy document containing the Guidelines for administration of the PBI provided to GDS mentions
the condition that the payments are subject to annual approval. The condition of annual approval is not stated in
the LOI.
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incentive payment to commercial solar customers as well as the form and amount of the incentive
payment.
Austin Energy has described to GDS that incentive payments historically made to solar customers have
been implemented for the purpose of meeting objectives such as:





Meeting targets for the installation of solar generation capacity
Recognizing difficult to quantify environmental and social benefits,
Providing support to customers by either helping them overcome the barrier of high installation
costs of solar generation or by better ensuring customers achieve a reasonable payback period on
the solar investment.

Recommendation: GDS recommends that a revised incentive structure be considered for
implementation so that upon the expiration of the PBI, customers would move to the new incentive. To
differentiate the new incentive from the existing PBI, we have termed the new incentive a Solar
Resource Incentive (“SRI”). This new incentive would replace PBI and would be offered in addition to
VOS. We believe that much of the rationale for offering incentives in the past will remain in the future.
While it is difficult to quantify the positive impact that incentives have had on past installation of
commercial solar PV, GDS believes that continuation of an incentive structure could be an important
tool available to Austin Energy in meeting its solar energy goals. Further, it is expected that many
stakeholders will be supportive of continuing some type of incentive payment.
GDS can provide assistance in the further development of the concepts of the SRI, however, developing
the values of the SRI components would need to be developed by Austin Energy, much like the approach
required for the development of the commercial VOS rate.
As proposed, the SRI would have two components – an installation as well as an energy incentive.



Installation – Much like the CBI, the purpose of this component is to address a barrier to installation
cost. Installation cost is presumed to still be an issue for late adopters of solar PV even though
installation cost is declining 14.



Energy – The purpose of the energy incentive component is to address difficult to quantify benefits
that result from energy production, such as environmental and social benefits from lower emissions,
as well as other benefits the City may want to include in the energy price 15. Such benefits from solar
continue to accrue for the long-term from both existing and new customer PV and recognition of the
on-going benefits would be reflected in the energy component of the SRI.

Table 7.1 below has been developed to demonstrate the applicability of the SRI. But, in summary, new
commercial customers would be eligible for both installation and energy payments. Existing customers
would be eligible for on-going energy payments.

14

See Section 8.2.3 for historical and projected installation cost information for residential and commercial solar
PV.
15
GDS recommends that the environmental component of the VOS should be based on the REC market only and
not include societal benefits (See Section 4.3.2). Those social benefits would be included instead in the
recommended SRI. If Austin Energy elects to use a price in the environmental value of the VOS that is higher than
market REC prices, then the SRI benefit should be adjusted downward to avoid providing double benefits.
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Table 7.1
Proposed Solar Resource Incentive

New Customers
Existing Customers
PBI
CBI
Neither

PBI
X

Upfront Installation


 for LOI Term
X
X

X
X
X

SRI

On-Going Energy

 after 10-year Term



As described throughout the report, commercial customers with solar installations of less than 20 kW
are currently eligible for the benefits provided by net metering. GDS recommends that net metering
should not be offered in combination with the VOS tariff. If adopted, benefits of solar will be fully
reflected under the combination of VOS and SRI. There is no need for net metering arrangements to
provide the customer with any additional benefits, since the customer would already be fully
compensated.
GDS expects that if a commercial VOS rate is adopted, all new commercial customers that install solar
PV will be subject to VOS 16, although Austin Energy should consider an appropriate notice period.
Commercial customers may be actively evaluating solar projects and also may have made capital
commitments based on the current benefit arrangements. A change to VOS without adequate notice
could be detrimental to these customers. The regulatory review and approval process may provide the
necessary notice period to customers, but the matter should not be overlooked.
Finally, it is also presumed that it will be advantageous for Austin Energy to eventually treat all
commercial customers under the same VOS methodology. After some period of transition, for reasons
of equity and to avoid complications in the administration of tariffs and billing, all commercial solar
customers should be under VOS in the future.
7.2.1 Implementation Alternatives

The implementation alternatives that have been evaluated are identified and described below. In
Section 7.3, the alternatives are evaluated, with recommendations provided in Section 7.4.
The differentiation of the alternatives is primarily a matter in the difference in timing. As stated above, it
is presumed that it will be advantageous for Austin Energy to eventually treat all commercial solar
customers under the same VOS methodology.
In certain circumstances, and generally speaking, rate transitions can be accomplished by utilities
through a combined treatment. That is, the transition is achieved by administering both the new and
existing rates while increasing the weight applied to the new rate over some period of time. GDS does
not believe this combination approach is viable in this case for the transition to VOS primarily due to the
substantial increase in the complexity and administrative requirements of the solar crediting and billing
processes. When the transition occurs, it should be achieved by moving the customer from the present
arrangements to 100% under VOS.
16

From this point forward in the report, references to VOS shall mean to include SRI.
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There are four alternatives described below, and they are listed in order of how quickly the incentive
and tariff transition could occur. And, since it is assumed that all new commercial solar customers will be
under VOS, the alternatives are applicable to the approximately 300 existing commercial solar
customers. There is almost an unlimited range of alternatives that could be considered to accomplish
the transition, including a mix-match of program elements (e.g., present PBI combined with VOS), recalculating PBI to effect a shortened term but achieving the same total incentive payment as a 10-year
PBI, and others. The alternatives identified and evaluated do not constitute an exhaustive list, rather,
the alternatives have been developed with the objective of not being administratively burdensome and
being easy to understand by customers.
Recommendation: GDS recommends that the transition be conducted in a manner that provides a
“clean break” from the current arrangement of benefits (PBI, reduced billing, and net metering) to the
future arrangements (VOS and SRI). This approach is reflected in the development of the four transition
alternatives, and it is preferred because the combination of VOS and SRI are intended to provide the
customer with the complete set of benefits. It is assumed that the continuation of PBI with the
implementation of VOS could be administered without difficulty, but it would result in benefits provided
to the customer that are not consistent with the recommended go-forward approach where all avoided
cost benefits are provided by VOS and difficult to quantify benefits are provided by SRI.
Alternative #1 – Move all Customers Immediately
All customers would be moved from PBI and other current arrangements to VOS and SRI upon the
effective date of the VOS, and any consideration of a notice period.
Alternative #2 – Move Customers prior to the completion of the 10-Year LOI term
In an effort to move customers to VOS as soon as possible, but with a consideration of allowing an
opportunity for the customer to earn a reasonable financial return on the investment in solar facilities,
customers would be moved to VOS and SRI on a case-by-case basis. The timing of the move could be
based on a variety of considerations including:



Austin Energy determination of a reasonable ROI for the customer using a consistent methodology
for such determination



Allowing for a customer option to move at their discretion prior to the completion of the 10-year
term
This alternative could be accomplished through a buy-out mechanism, where Austin Energy would make
a payment to each customer to reflect the present value of the PBI credits for the remaining portion of
the LOI term. This offers the potential advantage of all customers exiting PBI at approximately the same
time. However, there are also important disadvantages including: i) prepaying for an assumed level of
generation output when there are numerous reasons that future generation could be less than past
performance, ii) requiring the development of a buyout schedule that would need to reflect differences
between customers in the remaining years of the LOI term and generation output, and iii) possibly
requiring individual customer negotiations unless Austin Energy can simply impose the buyout on
customers. Due to these important disadvantages, GDS does not recommend the buy-out approach
under this alternative.
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Alternative #3 – Move Customers following the 10-Year LOI term
Austin Energy moves the customer to VOS and SRI following the completion of the 10-year term of the
LOI. However, as with Alternative #2, allowing the customer to move at their discretion to VOS and SRI
prior to completion of the 10-year term should also be an option.
Alternative #4 – Grandfather all Existing Customers Permanently
The existing commercial customers that receive credits and incentives under current arrangements
remain under such arrangements on a permanent basis. However, as described above, allowing the
customer to move at their discretion to VOS and SRI should also be an option.
7.2.2 Depiction of Alternatives

Figure 7.1
Timing of Alternatives

#1 - Mov e All
Immediately

#2 - Mov e Prior
to Completion
of 10 years

#3 - Mov e after
10 Years per LOI

#4 - Grandfather
All Existing
Permanently

Prov ide Customer Option to Transition Faster than AE Policy

7.3 RESULTS (EVALUATION OF ALTERNATIVES)
The alternatives are evaluated using five criteria, which are described below. The Request for Proposal
(“RFP”) shown in Appendix E, contains a number of parameters identified by Austin Energy as being
measures of a successful solar rate. Because the transition to a VOS tariff must also address the
disposition of the PBI, “solar rate” in this instance means the total set of benefits available to a
commercial solar customer including VOS and SRI. In particular, three of the RFP parameters directly
address the move from the present methodology to a VOS approach, and these parameters are
reflected in the evaluation criteria.




Fairly compensate commercial solar customers across different commercial rate classes



Enable a smooth transition for existing commercial solar customers

Provide enough surety to commercial customers and financiers to enable them to make long term
investments in rooftop solar.

Generally, determination of the best transition requires finding the right balance of providing customers
with appropriate incentives based on the value of the solar energy to Austin Energy while also ensuring
an equitable treatment for customers. Additionally, the administration of the incentives, especially
during any transition period, should not be burdensome to Austin Energy or unnecessarily complicated
for the customer.
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For each criterion, the alternatives are ranked from 1-4, with “1” being the best ranking. Table7.2
demonstrates the ranking of the alternatives. In the table, the criteria are ranked in descending order,
e.g., it is concluded by GDS that honoring the 10-year commitment to pay the PBI is the most important
of the criteria.
Criteria descriptions:



Honor LOI Commitment – The PBI is a significant portion of the compensation to solar commercial
customers. The LOI commits Austin Energy to credit the customer with the PBI for a ten-year period.
The commitment is provided through language contained in the LOI, which says that “Austin Energy
has locked in the performance-based incentive rate ..….. for ten years”. Honoring the LOI
commitment should be an important value to the Austin Energy organization demonstrating their
commitment to customers.



Customer Satisfaction – Customer satisfaction can cover a wide range of matters, but for purposes
of evaluating implementation alternatives, it is defined to mean that customer satisfaction is
achieved when: i) Austin Energy maintains the commitment to credit the customer the PBI as
required by the LOI so that customers can better achieve their expected financial returns, ii) the
VOS methodology is implemented and available to customers as soon as possible, which helps to
meet the expectations of solar stakeholders, and iii) administration of the solar program is
understandable from the customer’s perspective.



Reflects Benefit to Austin Energy – VOS better reflects the overall net value to Austin Energy of the
customer-sited solar generation, as compared to the current arrangements, so an earlier transition
to the VOS methodology should be considered advantageous to Austin Energy.



Equity Among Customers – The customer is treated fairly and consistently with other similarly
situated customers. Whether customers are similarly situated is dependent upon the size and
installation date of the solar facility as well as the customer class, service characteristics and load
characteristics.



Ease of Administration – Administration includes metering of customer load and generation,
determination of the customer’s demand and energy requirements, billing and crediting processes,
as well as the time required to spend with customers to explain billing and solar crediting matters.
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Table 7.2
Transition Alternatives
#1 - Move all
Immediately
(b)

#2 - Move Prior to
Completion of 10 Yrs
(c)

#3 - Move after
10 Years per LOI
(d)

#4 - Grandafther
Permamently
(e)

4

3

1

1

1.b Comments

LOI provides 10-yr
commitment, but
requires annual
funding

Move when a target
ROI is achieved

Customer
2.a Satisfaction

4

3

1

1

Criteria
(a)
Honor LOI
1.a Commitment

AE Commitment to LOI AE Commitment to LOI
maintained
maintained

2.b Comments
First Reflects
3.a Benefit to AE

3.b Comments
Equity Among
4.a Customers

1

2

3

4

2

1

4

Most equitable since
all customers treated
according to LOI

Least Equitable to
have on-going
differences between
customers

Provides for earliest
implementation of
VOS

3

4.b Comments
Ease of
5.a Administration

5.b Comments
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4

1

2

Burdensome to
change all
immediately

Requires AE to
determine ROI for
each customer

Gradual transition.
Eventually all under
VOS

On-going
requirements of two
methods
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7.4 RECOMMENDATIONS
RECOMMENDED ALTERNATIVE - #3 MOVE CUSTOMERS TO VOS FOLLOWING THE 10-YEAR LOI TERM.
Alternative #3 is recommended for a number of reasons. As shown in Table 7.2, this alternative scores
the highest rating in four of the five criteria, and most importantly, the highest ranking for the two most
important criteria. Another advantage is that Austin Energy can transition the customers gradually as
the LOI terms expire. This should allow for the manageable transition over a number of years the
interval metering and billing systems and processes necessary to implement VOS rather than attempting
to transition all customers at the same time.
While the implementation of VOS is delayed until the expiration of the 10-year term (Criteria #3), the
net benefits continue to be consistent with Austin Energy’s current expectations of such benefits.
RECOMMENDED INCENTIVE – IMPLEMENT A REPLACEMENT TO PBI
As described in Section 7.2, GDS recommends that a revised incentive structure be implemented so that
upon the expiration of the PBI, individual customers would move to the new incentive, named SRI for
this report. As proposed, the SRI would have two components –an installation as well as an energy
incentive. New commercial solar PV customers would be eligible for installation and energy incentives,
existing customers would be eligible for the energy component.
GDS recommends that if the VOS tariff and SRI are implemented for commercial solar customers, then
net metering currently available to smaller commercial customers should be discontinued.
During the course of the review, several other recommendations have been identified that should be
considered by Austin Energy with the implementation of VOS. These recommendations include the
following:



Interval Metering with VOS – As described and recommended in Chapter 5, Austin Energy should
pursue the implementation of interval metering to record the output of the solar generation as a
part of the implementation of VOS. While the commencement of interval metering addresses the
potential issues of double counting capacity benefits and rate class migration that may occur
currently, GDS believes that interval metering is best implemented as a part of VOS. The
implementation of interval metering under PBI and other present arrangements would likely lead to
unnecessary confusion, cost and complexity.



Customer Option – As shown in Figure 7.1 and described above, GDS recommends providing
customers with the option of transitioning to VOS on a faster schedule than provided by Austin
Energy policy. In other words, if Austin Energy goes forward with option #3, honoring the
commitment to PBI for the full 10-year year term, the utility could allow the customers to transition
to VOS on an accelerated basis, at their election. If customers act on the option, it provides the
benefit of a more timely transition. In addition, some customer goodwill may be gained by offering
the option even if they don’t act on it.



Notice period – It is assumed that all new commercial installations will be subject to VOS. However,
it is recommended that a notice period be provided to customers. As an example, such notice period
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could be some number of months prior to the effective date of VOS17. This is to ensure that
customers that are currently in the process of evaluating projects are not unduly harmed by the
change in the methodology. There may be customers that have made capital commitments for the
funding of solar projects but have not yet provided notice to Austin Energy (e.g. submitted an
incentive application or distributed generation planning application).

17

The effective date being the date as which all LOIs would be based on VOS.

REPORT | GDS Associates, Inc.

Page | 51

AUSTIN ENERGY| C o m m e r c i a l V a l u e o f S o l a r

February 2017

8 TASK D| PV ADOPTION FORECAST
8.1 DESCRIPTION OF TASK
In Task D, GDS reviewed Austin Energy’s current forecast for installed capacity adoption of local
residential and commercial PV capacity. Further, we recommended revisions to the forecasts based on
our review and on the potential Commercial VOS.

8.2 APPROACH/METHODOLOGY
GDS evaluated a series of national and local factors to determine their impacts on solar PV adoption in
Austin. We then made suggested adjustments to the projected annual rates of growth for residential
and commercial onsite solar PV adoption from 2016 through 2025. Since solar PV adoption is moving
into the rapid market-share growth region of an S-curve representing technological adoption, it is
difficult to perform quantitative models to forecast adoption in the next ten years. Instead, the
projections are based on expert opinion of expected growth.
Four national factors that might impact adoption on the Austin Energy system were evaluated:
1 A comparison of commercial and residential adoption
2 The Federal Investment Tax Credit (“ITC”) schedules as approved by Congress in December 2015
3 A review of expected cost curves for both residential and commercial PV
4 Price elasticity of demand for onsite solar PV
Local factors evaluated included:
1 The decline and expiration of Austin Energy rebate incentives for PV
2 Impact of commercial VOS on adoption relative to current incentives and rebates
Each of these national and local factors will be discussed more fully in the following sections.
8.2.1 Commercial and Residential Adoption Patterns

Nationally, residential PV capacity has grown substantially in the last five years. Meanwhile, commercial
adoption has flattened out, with near zero growth from 2012 through 2015 after doubling from 2010 to
2012.
Figure 8.1 – Yearly US Solar PV Installations
(Source: Solar Energy Industries Association)
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Various researchers, including the Solar Energy Industries Association (“SEIA”), have concluded that
several barriers to commercial adoption exist. First, the decision to install generation will be strictly
economic, in which decision makers will require a strict minimum internal rate of return be earned on
the project or that the project has a very short payback period. On the residential side, homeowners are
more likely to make decisions based on factors other than economics (for instance, social or
environmental consciousness). Some large retail chains, such as Amazon, Wal-Mart, and Target, have
taken environmental stances and are pursuing renewable resource strategies for their stores or
operations, but local businesses have been less likely to implement such strategies nationwide.
However, in an area such as Austin, where the community has a strong environmental presence and
focus, local business may be more likely to participate in solar programs than in other locales.
Furthermore, there is less access to capital for smaller businesses as their credit can actually be worse
than that of a homeowner. However, Travis County does have a commercial Property Assessed Clean
Energy (“PACE”) program in place, providing potential capital to local commercial entities for the
purpose of installing renewable/solar energy projects. Going solar is also not a core business decision
and requires additional staff time and capital to evaluate, purchase, install, and maintain solar facilities.
This makes the business case for solar more difficult. Further, many commercial tenants do not own the
building and cannot even make a PV installation decision. And finally, despite federal tax credits and an
ability to accelerate depreciation of solar equipment, many businesses and commercial property owners
do not have enough tax liability to monetize those credits.
Austin Energy has seen continued growth in commercial PV adoption during the same years that
national activity has stagnated. This is a testament to the environmental attitude of the citizens of
Austin and to the collaboration between the local solar industry and Austin Energy to market PV to both
residential and commercial customers.
Figure 8.2 – Austin Energy Cumulative Solar Capacity by Sector

Austin Energy Cumulative Solar Capacity
30.0

Sol ar PV Ca pacity (MW)

25.0
20.0
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10.0
5.0
0.0
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Residential

Commercial

In conclusion, the expectation is that commercial accounts will be more sensitive to changes in Austin
Energy’s incentives and rebates, since the business case will be more carefully scrutinized than in a
residential setting.
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8.2.2 Federal Investment Tax Credit

The current Federal ITC schedules were approved by the US Congress in December 2015, and represent
an extension of the credits. The ITC helps create the economic incentive for solar PV in both the
residential and commercial classes. As the amount of the credit declines, the adoption forecast should
reflect slightly lower adoption of PV. In GDS’ version of the forecast, we also reflect declining adoption
each time the credits decline, and not just at the expiration of the credits.
Table 8.1 – Federal Investment Tax Credits
(Current Schedule Passed in December 2015)
Year
2015
2016
2017
2018
2019
2020
2021
2022
2023 & After

Residential
30%
30%
30%
30%
30%
26%
22%
0%
0%

Commercial
30%
30%
30%
30%
30%
26%
22%
10%
10%

8.2.3 Expected PV Cost Curves

The installed cost of solar PV has been rapidly declining for many years now. Nationally, commercial
installed costs have declined from ~$7 per WDC to ~$3 per WDC from 2005 to 2015. As shown in the
figure and table below, the Energy Information Administration expects both residential and commercial
costs to continue to decline through 2025. Commercial costs are expected to level off at under $2 per
WDC. Of course, this will encourage solar PV adoption in both sectors. As shown in Table 8.2, actual
commercial costs locally have been lower than the EIA estimates, indicating the cost curve may be
declining even faster than the AEO projections.
Figure 8.3 – Residential and Commercial PV Installation Cost Projections – EIA Annual Energy Outlook
(AEO)
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Table 8.2 – Projected Residential and Commercial PV Installation Cost Projections ($/kWDC)

(AEO data represents GDS Estimate Based on EIA Charts Above, Austin Energy Data is based on actual installations)
Year

AEO16
Residential

AEO16
Commercial

2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

$4,000
$3,769
$3,538
$3,307
$3,076
$2,845
$2,752
$2,659
$2,566
$2,473
$2,380
$2,334
$2,287
$2,241
$2,194
$2,148

$3,380
$3,180
$2,980
$2,780
$2,580
$2,380
$2,273
$2,166
$2,059
$1,952
$1,845
$1,830
$1,814
$1,799
$1,783
$1,768

Austin
Actual
Commercial
$3,120
$2,552

8.2.4 Price Elasticity of Demand

The short-term price elasticity of demand for solar PV provides insight into how the declining costs
through 2025 are likely to impact PV adoption absent all other factors. In February 2016, the National
Renewable Energy Laboratory (“NREL”) performed a price elasticity modeling analysis. Their conclusion
was that costs at 25% less than a reference case scenario in 2020 onward resulted in ~35% more
cumulative capacity in 2036. This equates to a price elasticity of demand of -1.4. NREL’s models
demonstrate PV adoption as being price elastic, with price decreases driving demand at a higher rate
than the rate of the price decrease.
Figure 8.4 – NREL Market Sensitivity Analysis Results

According to EIA’s commercial price curve for the 2016 Annual Energy Outlook, prices are expected to
decline by 43.5% from 2015 through 2020. If the -1.4 price elasticity of demand holds during that price
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decline, then a minimum expected growth of commercial PV over that time period would be 60.9%.
However, with Austin Energy’s local PV goals and marketing of solar to both residential and commercial
customers, we would expect solar growth to outpace simple price elasticity estimates. We used the
price elasticity estimate as a minimum threshold from 2015 to 2025 as a way to ensure the adoption
forecast at least reflects the price elasticity of demand estimates.
8.2.5 Expiration of Austin Energy Rebate Incentives

In Austin Energy’s current adoption forecast, residential incentives are expected to expire near the end
of FY18 and commercial to expire near the end of FY19, based on current capacity-based incentive ramp
down schedules. The forecast shows continued growth in those years for each sector, but the growth is
significantly retarded by the expiration of the incentives. GDS has not made adjustments to the timing
or impact of the expiration of the benefits. However, it is possible that adoption of a commercial VOS
approach may create the opportunity to shift commercial incentives to the residential sector. If that
occurs, Austin Energy would need to adjust the residential forecast to represent that shift in incentives.
8.2.6 Impact of Commercial VOS

GDS has not computed the actual price that would be paid under a standard or TOP VOS, and therefore
comparison to current rebates and incentives is difficult. However, it is our expectation that the VOS
will provide for less incentive than the current construct of tariffs plus incentives. Currently, commercial
PV participants receive full retail avoided cost and PBI incentives. Furthermore, units under 20 kW
receive net metering credits for energy fed back to the grid. Under the VOS methodology as proposed
by GDS with continuing incentives (see Section 7 above), we expect the overall benefit to the
commercial customer to be similar to the current package of incentives and bill credits. Therefore, we
do not expect the transition to a VOS/incentive system to have a material impact on the adoption
forecast.
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8.3 RESULTS
GDS has taken the above factors that influence solar PV adoption into account to produce an updated
adoption forecast for Austin Energy. The forecast has been provided in Excel format to Austin Energy.
The tables below demonstrate the adoption forecasts. Table 8.3 shows the forecasted annual
incremental capacity additions for local solar. Components shaded in orange are those assumptions
that GDS revised from Austin Energy’s PV adoption forecast. Table 8.4 shows the cumulative capacity of
local solar PV under our recommended adjusted forecast.
The forecast developed by GDS provides for a slightly lower total solar capacity projection by 2025 than
Austin Energy’s current adoption forecast, with an increase to the projected residential capacity and a
decrease to the projected commercial capacity. GDS’ residential capacity in 2025 is projected to reach
69 MW, compared to Austin Energy’s projection of 67 MW. The change reflects adjustments to show a
longer federal tax schedule than was anticipated in Austin Energy’s latest projection. Austin Energy
projected commercial installed capacity to reach 59 MW by 2025, while GDS’ adjusted projection
reaches 55 MW for commercial solar PV capacity. This difference is due to adjustments made by GDS to
show declining growth as the federal tax incentives decline over time and due to adjustments to reflect
that commercial growth will continue, but lag residential growth.
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Table 8.3 – Incremental Solar Capacity – GDS PV Adoption Forecast

Annual Capacity Additions
Other
Annual
Local Solar
Local Solar
Capacity
Residential Commercial Commercial
Additions
Residential
Additions
% Increase
/ Other
% Increase
(MW-ac)
(MW)
(MW)
YOY
(MW)
YOY
Customer-Sited Solar Capacity Additions

Forecast 2017-2025

Actuals thru 2016

FY

2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025

Total
Capacity end
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0.0
0.3
0.4
0.3
0.5
0.8
0.9
1.0
2.0
3.4
4.0
5.2
5.8
6.4
4.5
4.9
5.3
5.7
4.0
4.2
4.4
4.6

68.5

1453%
34%
-21%
69%
52%
7%
13%
110%
66%
20%
28%
13%
10%
-30%
10%
8%
6%
-30%
5%
5%
5%

0.2
0.2
0.1
0.1
0.3
0.3
0.4
0.2
1.2
2.1
3.9
2.5
7.8
4.7
5.1
4.1
3.3
3.4
3.5
3.6
3.7
3.9

54.5

-24%
-41%
34%
132%
4%
23%
-55%
578%
77%
87%
-35%
212%
-39%
8%
-20%
-20%
5%
3%
3%
3%
3%

0.0
0.0
0.0
0.0
0.0
0.0
0.0
30.0
0.0
0.0
0.0
0.0
0.2
2.0
3.0
3.0
2.0
4.0
6.0
8.0
10.0
10.0

0.2
0.5
0.5
0.4
0.8
1.1
1.2
31.1
3.2
5.4
7.9
7.7
13.8
13.1
12.6
12.0
10.6
13.1
13.5
15.8
18.1
18.4

78.2

201.2

Page | 58

AUSTIN ENERGY| C o m m e r c i a l V a l u e o f S o l a r

February 2017

Table 8.4 – Cumulative Solar PV Capacity – GDS PV Adoption Forecast

Cumulative Capacity Installed
Customer-Sited Solar
Cumulative Capacity
(MW)

FY

2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
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Other
Total
Local Solar
Local
Cumulative
Solar
Commercial / Capacity
Residential
(MW-ac)
Other
(MW)

0.0
0.3
0.7
1.0
1.6
2.4
3.2
4.2
6.2
9.6
13.6
18.8
25
31
36
40
46
51
55
60
64
69

0.2
0.4
0.5
0.7
1.0
1.3
1.7
1.9
3.1
5.1
9.0
11.5
19
24
29
33
36
40
43
47
51
55

0
0
0
0
0
0
0
30
30
30
30
30
30
32
35
38
40
44
50
58
68
78

0.2
0.7
1.2
1.7
2.5
3.6
4.9
36
39
45
53
60
74
87
100
112
122
135
149
165
183
201
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APPENDIX A – RESIDENTIAL VALUE OF SOLAR RIDER (2017)
CITY OF AUSTIN
ELECTRIC TARIFF

Value-Of-Solar Rider

Application:
Applies to any Residential Service account that has an on-site solar photovoltaic system
interconnected with Austin Energy's distribution system behind the master meter.
Terms and Conditions:
Billable kilowatt-hour shall be based on metered energy delivered by Austin Energy’s electric
system and the metered energy consumed from an on-site solar system; also known as, the total
metered energy consumption during the billing month. All non-kWh-based charges under the
Residential Service rate schedule shall remain unaffected by the application of this rider.
For each billing month, the customer shall receive a non-refundable, non-transferable credit equal
to the metered kilowatt-hour output of the customer's photovoltaic system multiplied by the
current Value-of- Solar Rate plus any carry-over credit from the previous billing month. Credits are
applicable to the customer's total charges for Residential Service in the customer's name on the
same premise and account where the on-site solar photovoltaic system is interconnected. Any
remaining credit amount shall be carried forward and applied to the customer's next electric
service bill. In the event of service termination, any credit balance will be applied to the Power
Supply Adjustment (PSA) to reduce net purchased power costs.
The Value-of-Solar Rate is a tariff rider that is set annually through the Austin Energy budget
approval process. The Value-of-Solar is re-assessed each year using the calculations outlined in
Appendix A of this tariff. The Value-of-Solar rate is based on the average of the annual Value-ofSolar assessment of the prospective year and the previous 4 years’ Value-of-Solar assessments. The
resultant Value-of-Solar Rate is effective January 1 of the following calendar year.
Effective Date
October 1, 2012
January 1, 2014
January 1, 2015
January 1, 2016
January 1, 2017
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Value-of-Solar Assessment ($/kWh)
$0.12800
$0.10700
$0.10000
$0.09700
$0.09700

Value-of-Solar Rate ($/kWh)
$0.12800
$0.10700
$0.11300
$0.10900
$0.10600
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Energy Value
1 Implied Heat Rate
2 Gas Price
3 PV Production
4 Risk Free Discount Factor
5 Loss Factor
Plant O&M Value
6 O&M Cost
7 Inflation
8 Year
9 PV Capacity
10 Risk Free Discount Factor
11 Loss Factor
12 PV Production
Generation Capacity Value
13 Annual Capital Carrying Cost
14 PV Capacity
15 Risk Free Discount Factor
16 Load Match
17 Loss Factor
18 PV Production
Transmission Value
19 Transmission Cost
20 PV Capacity
21 Risk Free Discount Factor
22 Load Match
23 Loss Factor
24 PV Production
Environmental Compliance Value
25 Value
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APPENDIX B – CURRENT RESIDENTIAL VOS VARIABLE LIST
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APPENDIX C – COMMERCIAL TIME OF PRODUCTION VOS METHODOLOGY
EXAMPLE FORMULAS FOR TIME OF PRODUCTION VALUE OF SOLAR (TOP-VOS)
Assumes interval metering is in place for both the retail net meter and the solar PV output. If storage is included, the production meter should
measure the total kWh produced each hour from the solar panels and storage combined (e.g., measure the integrated output).
Component
Definition
Formula
Similar
On-Peak
Energy Value methodology

Off-Peak
Energy Value

Variable Plant
O&M
On-Peak Fixed
Plant O&M

Off-Peak
Fixed Plant
O&M

as standard
VOS,
but
differentiate
d to on-peak
window only
Similar
methodology
as standard
VOS,
but
differentiate
d to off-peak
window only
Same
methodology
as standard
VOS
Same
concept as
standard
VOS,
but
spread over
only on-peak
production
Same
concept as
standard
VOS,
but
spread over
only off-peak
production
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Component
On-Peak
Generation
Capacity
Value
Off-Peak
Generation
Capacity
Value
On-Peak
Transmission
Value

Off-Peak
Transmission
Value

Environmenta
l Value
Solar
Integration
Cost

Definition
Same
concept as
standard
VOS,
but
spread over
only on-peak
production
Same
concept as
standard
VOS,
but
spread over
only off-peak
production
Same
concept as
standard
VOS,
but
spread over
only on-peak
production
Same
concept as
standard
VOS,
but
spread over
only off-peak
production
Same
methodology
as standard
VOS
Ancillary
services
costs
associated
with
intermittent
nature
of
solar
production
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Formula
(∑(𝐴𝐴𝐴𝐴𝐴𝐴 𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐶𝐶𝐶𝐶 × 𝑃𝑃 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 × 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐹𝐹𝐹𝐹𝐹𝐹)) × 𝐿𝐿𝐿𝐿 𝑀𝑀𝑀𝑀ℎ𝑂𝑂−𝑃𝑃𝑃𝑃 × %𝑁𝑁𝑁𝑂𝑂−𝑃𝑃𝑃𝑃 × (1 + 𝐿𝐿𝐿𝐿 𝐹𝐹𝐹𝐹𝐹𝐹)
∑(𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑂𝑂−𝑃𝑃𝑃𝑃 × 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐹𝐹𝐹𝐹𝐹𝐹)

(∑(𝐴𝐴𝐴𝐴𝐴𝐴 𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐶𝐶𝐶𝐶 × 𝑃𝑃 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 × 𝐷𝐷𝑠𝑠𝑠𝑠𝑠𝑠 𝐹𝐹𝐹𝐹𝐹𝐹)) × 𝐿𝐿𝐿𝐿 𝑀𝑀𝑀𝑀ℎ𝑂𝑂𝑂−𝑃𝑃𝑃𝑃 × %𝑁𝑁𝑁𝑂𝑂𝑂−𝑃𝑃𝑃𝑃 × (1 + 𝐿𝐿𝐿𝐿 𝐹𝐹𝐹𝐹𝐹𝐹)
∑�𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑂𝑂𝑂−𝑃𝑃𝑃𝑃 × 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐹𝐹𝐹𝐹𝐹𝐹�

(∑(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐶𝐶𝐶𝐶 × 𝑃𝑃 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 × 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐹𝐹𝐹𝐹𝐹𝐹)) × 𝐿𝐿𝐿𝐿 𝑀𝑀𝑀𝑀ℎ𝑂𝑂−𝑃𝑃𝑃𝑃 × %4𝐶𝐶𝑂𝑂−𝑃𝑃𝑃𝑃 × (1 + 𝐿𝐿𝐿𝐿 𝐹𝐹𝐹𝐹𝐹𝐹)
∑(𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑂𝑂−𝑃𝑃𝑃𝑃 × 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐹𝐹𝐹𝐹𝐹𝐹)

(∑(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐶𝐶𝐶𝐶 × 𝑃𝑃 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 × 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐹𝐹𝐹𝐹𝐹𝐹)) × 𝐿𝐿𝐿𝐿 𝑀𝑀𝑀𝑀ℎ𝑂𝑂𝑂−𝑃𝑃𝑃𝑃 × %4𝐶𝐶𝑂𝑂𝑂−𝑃𝑃𝑃𝑃 × (1 + 𝐿𝐿𝐿𝐿 𝐹𝐹𝑐𝑡𝑡𝑡)
∑�𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑂𝑂𝑂−𝑃𝑃𝑃𝑃 × 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐹𝐹𝐹𝐹𝐹𝐹�

(∑(𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝐶𝐶𝐶𝐶 × (1 + 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼)𝑌𝑌𝑌𝑌 × 𝐴𝐴𝐴𝐴𝐴𝐴 𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 × 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐹𝑎𝑎𝑎𝑎𝑎)) × (1 + 𝐿𝐿𝐿𝐿 𝐹𝐹𝐹𝐹𝐹𝐹)
∑(𝐴𝐴𝐴𝐴𝐴𝐴 𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 × 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐹𝐹𝐹𝐹𝐹𝐹)

(∑(𝑆𝑆𝑆𝑆𝑆 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝐶𝐶𝐶𝐶 × (1 + 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼)𝑌𝑌𝑌𝑌 × 𝐴𝐴𝐴𝐴𝐴𝐴 𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 × 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐹𝐹𝐹𝐹𝐹𝐹)) × (1 + 𝐿𝐿𝐿𝐿 𝐹𝐹𝐹𝐹𝐹𝐹)
∑(𝐴𝐴𝐴𝐴𝐴𝐴 𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 × 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐹𝐹𝐹𝐹𝐹𝐹)
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TOP-VOS Components:
On-Peak Price = On-Peak Energy Value + Variable Plant O&M + On-Peak Fixed Plant O&M + On-Peak Generation Capacity Value + On-Peak
Transmission Value + Environmental Value – Solar Integration Cost
Off-Peak Price = Off-Peak Energy Value + Variable Plant O&M + Off-Peak Fixed Plant O&M + Off-Peak Generation Capacity Value + Off-Peak
Transmission Value + Environmental Value – Solar Integration Cost
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APPENDIX D – IEEE 1547
IEEE
Standard
1547-2003

Standard Title

IEEE Standard for Interconnecting Distributed Resources 12-Jun-03
with Electric Power Systems

N/A

1547.1

IEEE Standard Conformance Test Procedures for Equipment 9-Jun-05
Interconnecting Distributed Resources with Electric Power
Systems

16-Jun-11

1547.2

Application Guide for IEEE Std 1547, IEEE Standard for 10-Dec-08
Interconnecting Distributed Resources with Electric Power
Systems

N/A

1547.3

IEEE Guide for Monitoring, Information Exchange, and 17-May-07
Control of Distributed Resources Interconnected with
Electric Power Systems
IEEE Guide for Design, Operation, and Integration of 16-Jun-11
Distributed Resource Island Systems with Electric Power
Systems
IEEE Recommended Practice for Interconnecting Distributed 12-Sep-11
Resources with Electric Power Systems Distribution
Secondary Networks

N/A

1547.7

IEEE Guide for Conducting Distribution Impact Studies for 11-Dec-13
Distributed Resource Interconnection

N/A

P1547.8

DRAFT: Recommended Practice for Establishing Methods Draft:
and Procedures that Provide Supplemental Support for Jul-14
Implementation Strategies for Expanded Use of IEEE
Standard 1547

N/A

1547.4
1547.6

REPORT | GDS Associates, Inc.

Approved

Reaffirmed

N/A
N/A
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APPENDIX E – REQUEST FOR PROPOSAL
AUSTIN ENERGY
REQUEST FOR PROPOSAL
PROJECT 3 - COMMERCIAL VALUE OF SOLAR
SCOPE OF WORK
1. PURPOSE
The City of Austin, dba Austin Energy (AE), seeks proposals from consulting firms experienced in
solar energy research to perform an assessment of a proposed Value of Solar (VOS) for commercial
customers, including analysis of the VOS methodology’s application to commercial projects, and
implications for commercial solar incentives.
2. BACKGROUND
Austin Energy manages, oversees, and directs the implementation of residential and commercial
solar energy incentive programs, solar interconnection processes, and development of rates for solar
customers in its service area. The publicly-owned utility has supported local solar market
development and local solar installations for over twelve years through a solar incentive program for
homes and businesses, as well as through municipal solar installations and solar demonstration
projects at local schools, and continues to be the leader in distributed solar installations in Texas.
On December 11, 2014, Austin City Council approved the Austin Energy Resource, Generation, and
Climate Protection Plan to 2025: An Update of the 2020 Plan (which updated the previous Austin
Energy Resource, Generation and Climate Protection Plan to 2020). The update further increased
local solar goals to 200 MW by 2025, if affordable, with at least half of that to come from customersited installations. The update also included an interim goal of 110 MW installed by 2020, with 70 MW
of that from customer-sited projects, and stated that solar incentives would be phased out by 2020, or
once the 70 MW goal was met, whichever comes first. There are currently 74 MW of solar in Austin
Energy’s service territory, consisting of one utility scale project, the 30 MW Webberville Solar Farm,
and roughly 5,600 customer-sited projects totaling 44 MW. A 2 MW local community solar installation
is scheduled to come on line by April, 2017. While the majority of these projects have been residential
solar installations, the commercial market is growing quickly, and accounts for a disproportionate
amount of installed capacity, with average commercial project size equal to 65 kW in FY16, versus 5
kW for residential projects. Installed costs have come down markedly, with larger commercial projects
able to achieve significant economies of scale compared to small commercial or residential projects.
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Austin Energy has a long history of supporting solar demonstration projects and market development,
with over 50 municipal solar projects, and an incentive program which has been in place since 2004.
Residential incentives are provided as an upfront rebate, based on the installed capacity, and have
been reduced over time from $5.00/W to the current $0.70/W. Commercial projects were previously
eligible for a capacity-based incentive, but in late 2009, the commercial solar program shifted to a
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performance based incentive (PBI), with incentives paid on a per kWh basis for actual production for
the first 10 years of the system’s life. Austin Energy increased the capacity cap for commercial solar
installations under the incentive program from 20 kW to 200 kW in 2012, resulting in significant
increases in commercial solar adoption. The cap was further increased to <1 MW in 2015, along with
the introduction of tiered incentive rates by system size, with larger systems receiving lower PBI rates
(as those systems have a lower cost per kW). Incentive levels are reduced over time following a ramp
down schedule that provides solar contractors and customers with better certainty regarding incentive
availability. Current incentive levels, and remaining capacity in the program, can be found at
www.austinenergy.com/go/currentsolar.
In 2012, Austin Energy shifted from a net-metering rate for residential solar customers, to a Value of
Solar (VOS) tariff, based on a methodology developed by Clean Power Research (for more
https://www.cleanpower.com/wpinformation,
see
content/uploads/090_DesigningAustinEnergysSolarTariff.pdf). The VOS tariff sets a standard rate at
which solar customers are credited for their solar production, regardless of their onsite consumption
and related volumetric consumption charges, improving equity amongst solar customers, while also
reducing cost-shifts between solar and non-solar customers. Residential solar customers are charged
the usual residential rates for their energy consumption onsite, whether from the solar panels or the
grid, and then their bill is reduced by the VOS credits applied for all of the solar generated at their
home.
In the 2016 Austin Energy Rate Review, solar community stakeholders asked that Austin Energy
consider implementing a commercial VOS. Commercial solar customers with solar systems that are
less than 20 kW currently receive retail net metering on a kWh basis. Commercial customers with
solar systems greater than or equal to 20 kW are currently able to reduce their grid consumption and
related electricity volumetric and demand charges, but do not receive any credits for excess
generation fed back to the grid. As part of the Rate Review joint agreement, Austin Energy agreed to
review the potential for a commercial Value of Solar rate as part of broader solar rates and incentive
program review, and provide findings by the end of February 2017.
3. OBJECTIVE AND SCOPE OF WORK
To that end, Austin Energy is seeking third-party analysis and recommendations related to a
commercial VOS tariff methodology and the commercial solar incentive program, including:
A. Review the current residential Value of Solar methodology used by Austin Energy, and
recommend modifications, if any, for commercial application, including consideration of the
following:
i.
Energy value (based on time of production and offset ERCOT wholesale market purchases)
 Provide recommended changes to Energy value methodology or value, if any.
ii.
Capacity value (from long term perspective)
 Analyze impact of behind the meter solar PV on customer’s metered demand, and
interaction with commercial demand rates. To what extent are commercial customers
able to reduce their demand-related consumption charges by installing solar? Should the
demand component of the VOS be adjusted if customers already receive demand
reduction benefits on their bill through behind-the-meter solar generation? Provide
recommendations to address this.
 Review and provide recommendations related to the discount rate used in capacity
deferral value calculation.
iii.
Operations & Maintenance value (from long term perspective)
 Provide recommended changes, if any, to O&M methodology or value.
iv.
Transmission & Distribution Value
 Perform cost/benefit analysis of impact of large commercial systems on Austin Energy’s
distribution grid, including clusters of systems on a distribution feeder or substation.
 Identify potential technical and economic impacts of over-production, aka backfeeding of
solar generation, onto the distribution grid and its impact on the life of the distribution
assets. Provide rate, policy, and/or technology options to address distribution grid
impacts, including incentives or requirements related to smart inverters.
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Environmental value
Review Environmental Value in the VOS assessment and associated Renewable Energy
Credit (REC) policies, and provide recommendations for commercial application with
consideration of the following:
• What is the value of Texas RECs?
• Does local solar generation reduce other environmental costs to the utility?
• Should the customer retain the RECs associated with their solar production if Austin
Energy is compensating them for the environmental value through the VOS? If not, what
environmental or green power claims can they make? Can Austin Energy retire the RECs
on behalf of the customer, allowing the customer to still make environmental claims?
VOS annual assessment
The residential VOS is reassessed annually to take account of market changes, and the VOS
tariff is adjusted each year, Provide recommendation as to whether commercial VOS
customers should “lock-in” the VOS rate at the time of interconnection, or should the VOS
tariff be updated for all solar customers each year.

B. Recommend rate structure to incent preferred orientation and/or storage and/or use of smart
inverters to shift solar production toward Electric Reliability Council of Texas (ERCOT) system
peak and thus periods of value (based on both energy value and transmission cost reductions).
i.
Assess viability of Time of Production differentiated VOS (“TOP-VOS”) to provide different
VOS rate during different times of day and/or seasonally. Recommend TOP VOS periods.
ii.
Analyze implications of a commercial VOS or TOP-VOS rate being applied to solar + storage
customers?
C. Review implications for Commercial Incentives, and provide options for incentive program going
forward and treatment of existing PBI recipients, including:
i.
How could commercial VOS be integrated with PBI ramp down? If a commercial VOS is
implemented, would future commercial solar customers receive PBIs as well, or would the
VOS replace PBIs?
ii.
How could existing commercial PBI customers be treated? Would they continue with net
metering + PBI, or move to VOS, or other? What, if any, ramifications would be associated
with this?
D. Review PV adoption forecast (to be provided by Austin Energy) for both Residential and
Commercial solar adoption in Austin Energy service area. Recommend adjustments based on the
findings from this study and proposed commercial solar rate changes. These forecasts should be
time based and will provide AE a 10 year estimate of PV penetration.
A successful commercial solar rate will:
• Fairly compensate commercial solar customers across different commercial rate classes
• Minimize cross-subsidies between solar and non-solar customers
• Keep Austin Energy and its customers economically indifferent as to whether energy is delivered
to the grid by commercial solar projects versus ERCOT market purchases
• Encourage solar production during times of highest value (e.g. during peak demand periods,
when ERCOT wholesale prices are highest).
• Mitigate negative impacts on the distribution grid through rate signals or interconnection
requirements related to sizing, location, smart inverter settings, or other.
• Promote local economic activity and the maturation and sustainability of the local solar industry.
• Provide enough surety to commercial customers and financiers to enable them to make long term
investments in rooftop solar.
• Enable a smooth transition for existing commercial solar customers.
4. DELIVERABLES
A. Provide a report detailing findings related to the above Scope of Work, and recommended
commercial solar rate changes (in word format).
i.
Draft report due by January 10, 2017
ii.
Final report due by February 1, 2017
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B. Provide updated PV Adoption Forecast (in excel format) and rationale (in word format)
i.
Draft report due by December 13, 2016
ii.
Final report due by February 1, 2017
5. QUALIFICATIONS
Responses to this Request for Proposals will be accepted from consultants or consulting firms,
qualified, knowledgeable, and experienced in:
A. Rooftop solar technologies;
B. Evaluation and estimation of solar asset production potential;
C. Analysis of solar market, including market growth and cost forecasts;
D. Development of utility-offered solar energy incentive programs and product offerings;
E. Determination of solar rates or pricing for utility-offered solar programs;
F. Performance of economic cost benefit analysis as it pertains to solar energy and electric utility
cost of service;
G. Identification and assessment of the value of solar energy output from customer-sited
photovoltaics sources;
H. Electric distribution system planning and costing;
I. ERCOT market design and operation;
J. Renewable Energy Credit markets and green energy program offerings.
6. PROGRESS REPORTS
Austin Energy will require progress reports once every two weeks. The progress reports shall
summarize all work accomplished by the Contractor for the previous period. The reports shall be
sufficiently detailed to assure that directions being pursued comply with Austin Energy direction.
Additional information may be required by Austin Energy. The report shall also describe any
significant achievements and concerns which have a potential impact on schedule, scope or costs to
the project. In addition, recommendations for improvement shall be included to re-align schedule or
costs with stated directives.
7. PROGRESS PAYMENTS
As outlined in Section 0600, “Proposal Preparation Instructions and Evaluation Factors,” progress
payments will be made in accordance with a firm schedule and a not to exceed amount as mutually
determined to be appropriate.
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