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Dear Mr. Wolf:
Northern States Power Company, doing business as Xcel Energy, submits these
Comments to the Minnesota Public Utilities Commission in response to the
Commission’s November 16, 2015 Order Denying Petition for Contested Case
and Establishing Procedures for Further Comments and the Commission’s
February 26, 2016 Notice of Comment Periods.
Please note our Comments and Attachment G contain “Trade Secret” data and
should be treated as confidential. They contain information the Company
considers to be trade secret data as defined by Minn. Stat. § 13.37(1)(b), including
data implicating sensitive security and transmission information and proprietary
pricing information that the Company does not publicly disclose. Thus, Xcel
Energy maintains this information as trade-secret pursuant to Minn. Rule.
7829.0500, subp. 2. Attachment G provided with the Non-Public version of this
filing also contains data classified as trade secret pursuant to Minn. Stat. §13.37 and
is marked as “Non-Public” in its entirety. Pursuant to Minn. R. 7829.0500, subp.
3, the Company provides the following description of the excised material:
1.

Nature of the Material: Attachment F represents Xcel Energy
Substation locations by the Sum of the MW for Solar Gardens on
those Substations. Only Substations with Solar Gardens are
represented in the map.
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2.
3.
4.

Authors: The data was prepared by Geospatial Tech Data XS and
Choice & Renewable Programs.
Importance: Attachment G contains data implicating sensitive
security and transmission information.
Date the Information was Prepared: The information was
prepared in March 2016.

We have electronically filed this document with the Minnesota Public Utilities
Commission, and copies have been served on the parties on the attached service
list. Please contact Holly Hinman at holly.r.hinman@xcelenergy.com or
612-330-5941 or me at amy.a.liberkowski@xcelenergy.com or 612-330-6613 if you
have any questions regarding this filing.
Sincerely,
/s/
AMY A. LIBERKOWSKI
MANAGER, REGULATORY ANALYSIS
Enclosures
c: Service List
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IN THE MATTER OF THE PETITION OF
NORTHERN STATES POWER COMPANY
FOR APPROVAL OF ITS PROPOSED
COMMUNITY SOLAR GARDENS PROGRAM

COMMENTS

INTRODUCTION
Northern States Power Company, doing business as Xcel Energy, submits these
Comments to the Minnesota Public Utilities Commission in response to the
Commission’s November 16, 2015 Order Denying Petition for Contested Case and
Establishing Procedures for Further Comments and the Commission’s February 26,
2016 Notice of Comment Periods.
The State of Minnesota has a history of renewable energy leadership. Our state has
adopted policies that have fostered the development of renewable resources. From
the Renewable Energy Standard, to the Solar Energy Standard, Minnesota has taken a
position at the forefront of policies that drive change. That leadership continued with
the passage of the Community Solar Garden statute, which has enabled a program on
pace to exceed expectations.
We are committed to continue developing the community solar program while
delivering reliable, affordable, safe, and clean energy to our customers. We are
building a bridge to a clean energy future through a balanced energy mix. This all-ofthe-above approach integrates clean and renewable resources with traditional energy
sources that help us deliver affordable and reliable power.
Solar gardens were a new addition to this energy mix, so when our program was first
proposed in 2013, the regulatory review and public discussion that followed took
place largely without the benefit of facts or experience. We are now in a position to
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consider the future of the program through a discussion supported not by
speculation, but by key facts drawn from experience. Here are a few of them:
 We currently have nearly a gigawatt (GW) of applications in the queue.
 Approximately 150 megawatts (MW) are in the final design and construction
phase of the process and likely to achieve commercial operation by this
summer.
 This first set of gardens will increase annual fuel costs by an estimated $26M.
 We have issued more than 500 MW of Interconnection Agreements to
developers.
 We estimate that 400 MW could achieve commercial operation in the next year,
driving nearly $70M in new incremental fuel costs on a full year basis and an
8.4% increase in overall fuel rates.
 The Investment Tax Credit (ITC) was extended through 2021, dramatically
impacting the rate trajectory of the program.
 Most gardens are proposed at rural locations at a significant distance from the
urban-core load.
 For many gardens, the proposed generation outstrips local load, requiring the
solar garden to make significant use of the Company’s distribution system to
export excess generation capacity.
 Customers have indicated that certain developers are using marketing tactics
they find confusing.
 Few low income customers are contracting with developers for community
solar subscriptions.
 To date, two developers have utilized the Independent Engineer dispute
process to resolve technical disputes.
 Developers’ expectations about the pace of interconnection processing has, at
times, been out of sync with the Company.
These key facts illustrate where we are today. They also illustrate that the program
has not developed as the Legislature intended when it passed the community solar
gardens statute. The Commission has acknowledged that the time is right to address
these facts with needed program fixes. The most significant modification we believe
is needed in the program today is a reduction in the bill credit rate. The Company
believes the bill credit rate for a 1 MW or smaller garden should be set at a level
between 3 and 4 cents below the current Standard bill credit rate, and the REC
portion of the rate should be replaced with competitive market rates for RECs.
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This change to the bill credit is appropriate because it is consistent with current and
expected market conditions – be it from a request for proposals for 1 MW solar
gardens recently completed by our Wisconsin subsidiary to a comparison of other
successful solar garden programs across the country. Furthermore, adjusting the bill
credit to a value less than our retail rate leads to a result which better matches with the
purpose of the program which is to give residential and small-business utility
customers, who could otherwise not install solar panels on their own property, a way
of directly participating in solar development.
To date, however, the program has primarily been marketed as a day-one discount to
retail rates. To be clear, the Company is not impacted financially by this discount
offer, non-participating customers who must make up the difference, however, are
impacted. We believe the cost-driving bill credit should be aligned with both the
legislative intent and market pricing, and we provide practical paths forward for the
Commission’s consideration.
The legislative history of the program demonstrates that it was intended to foster
projects sized 1 MW or less. We believe the record is fully developed on this subject.
In examining community solar programs nationwide, where projects are sized under 1
MW, you see bill credit levels set below retail rates. Pricing on the competitive
market, even at 1 MW or less, also supports reducing the bill credit level.
We discuss here our support for the Office of Attorney General’s (OAG) proposal to
structure the program pricing around competitive bidding. This mainstream
approach, when coupled with the intent of the statute to provide an alternative to the
rooftop model, speaks to the reasonableness of setting the program bill credit level
below retail.
We have learned through the program’s early development that most projects are
proposed in rural areas far from load. We believe this pattern does not reflect the
intent for community solar, where neighbors would join neighbors to support a solar
array in their community. The bill credit rate should account for this pattern of
development and be reduced to reflect the costs of sending generation back through
the distribution system to serve load elsewhere.
Based on recent events covered by the media and reported to the Company, we
believe the confusing marketing tactics must also be curbed. Customer confusion, or
in some cases, customer exposure to questionable marketing materials and imbalanced
contract terms, will erode confidence in the program. We encourage parties to
3
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consider strengthening consumer safeguards and increasing oversight of garden
operators.
We also support efforts to make the program accessible to a broad group of
customers, and we believe the Commission should establish guidance on the levels of
low-income customer participation that best serve the public’s interest in inclusivity.
The need for inclusivity is particularly important given the statutory intent for the
program, as well as the incremental customer costs it introduces. We believe that
where the Commission establishes guidance on required levels of low-income
customer participation, creativity can follow.
We understand that in many ways the concerns and recommendations about the bill
credit rate, consumer protections, and program accessibility could benefit from
greater involvement from the Company beyond just program administration. To that
end, the Company plans to launch a solar strategy later this year, which will include
our five-year vision for our participation in this program, among other things. We
believe we can take on an expanded role with the recommendations we have set forth
here.
Finally, the Company is committed to continuing to improve our interconnection
process. We have continued to make strides since the first days of the program and
have learned a lot in the process. That said, we believe the Company should take a
fresh look at its community solar garden interconnection process, and seek to leverage
the learnings of the last year. Accordingly, the Company recently engaged an
independent national expert to review our current interconnection process and
incorporate modifications and best practices from our peer utilities.
It is our view that solar is successful in Minnesota when integrated as part of a
balanced, cost-sensitive portfolio. For our community solar program to be successful,
it must enable this balance by minimizing the cost impacts to non-participants, be
based on competitive costs and actual market conditions, be in alignment with similar
programs across the country, be available to all interested customers, and meet
statutory requirements. We do not believe success is defined by having the largest
program with the most disparate impacts.
We believe the learnings and recommended modifications to the program set forth in
our comments will result in a more sustainable private solar offering. We respectfully
respect the Commission accept our recommendations so our community solar garden
program can continue on its successful path.
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Our Comments include the following Attachments.
Figure 1. Attachments List
Attachment A
Program Fuel Clause Impact
Attachment B
Affidavit of Ms. Amy Liberkowski
Attachment C1
SEPA Report
Attachment C2
Utility Dive Article
Attachment D
Relative Pricing From Other Shared Solar Programs
Attachment E1
ARR Adjustment Options
Attachment E2
S*RC Price Impact Mitigation
Attachment F
Community Solar Garden Map
Attachment G
VOS Cost per Unit Growth
Attachment H
Scope of Work, ICF Consulting
I.

BACKGROUND

Over the past year and a half, parties have engaged in this proceeding and made
significant progress addressing key program fundamentals. The Company believes in
this program and wants it to be successful. We also note that due to community solar
being essentially a private solar program that directly benefits those who can
participate in it careful consideration must be given to it. In contrast, utility-scale
solar provides universal access to all of our customers, meaning all of our customers
benefit.
We estimate that in 2016 alone, there will be 250 MW coming online as forecasted in
2016 in our Integrated Resource Plan and expect these resources to drive $43M of
annual program costs to our customers through the Fuel Clause Rider.1
We believe it is important to apply the information and experience we have
collectively learned to make improvements to the program rates and rules. By doing
so, a sustainable path for community solar gardens will result that will deliver on the
promise of community solar gardens, where the costs and benefits of the program are in
balance. Our goal is to present learnings which can refine the CSG program so that
there is better alignment between the public interest, public policy, and the entirety of
the enabling legal frame work giving rise to this program.

1

This figure is based on a full year impact.
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RESTORING BALANCE

Learning 1. With no size restrictions and a generous bill credit, the program will produce
substantial cross-subsidies. Current CSG rates increase fuel costs by $17M per 100 MW per year.
The Commission has taken an important first step to address the cross-subsidization
issue. By imposing express limits on the projects eligible for the program (based on
aggregate co-located size and impacts to existing infrastructure), the program is
coming more in line with the public interest. As we have maintained, however,
addressing system impacts and project size is only the first step toward course
correction. We believe the price (i.e., bill credit) of community solar resources must
also be addressed.
As a tool to aid the discussion about rate design, we provide a refreshed analysis of
the current rate impact of Solar*Rewards Community for customers. Based on the
potential for as many as 400 MW to be built in the next year, and assuming all of
those projects come online at current rates, customer fuel costs will increase by
approximately 8.4 percent, and bills will increase by approximately 1.8 percent. See
the supporting calculation at Attachment A.2
Because there is uncertainty with respect to the number of projects that will reach
commercial operation, the rate impact analysis can be performed using any proxy
number. For example, 250 MW, as forecasted for 2016 in our Integrated Resource
Plan, results in $43 M annual impact. This analysis provides a “rule of thumb” that
may be helpful for discussion purposes. That is, for each 100 MW of community
solar gardens that comes online at current rates, ratepayers will bear an incremental
increase of $17 M annually.
Currently, solar resources are priced significantly above system fuel, yet the current
bill credit rate in Minnesota allows developers to offer this product at a discount to
participating customers while the non-participants pick up the increased cost. A bill
credit higher than the retail rate enables this scenario.
In order to understand where Minnesota stands relative to its peers, the Company has
undertaken a review of shared solar gardens programs across the country. We
researched the rate design structure and bill credit levels of twelve of the nation’s
In preparing this rate impact analysis, we used 2015 total year sales by class to create the class-weighted
average bill credit. See the Affidavit of Ms. Amy Liberkowski attesting to the veracity of the calculation at
Attachment B.
2
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largest programs.3 We then compared these results to the prevailing retail rates for
that utility. What we found is that the majority of programs nationwide offer
community solar with a bill credit rate set below the retail rate. This is appropriate
because solar resources are priced above system fuel prices.

Learning 2. Our rate construct places Minnesota far outside of the national mainstream for
community solar. Practical adjustments to the bill credit assumptions and methodology are required to
align with market pricing.
Programs throughout the country have utilized a variety of rate design constructs that
align with market pricing. In some instances, the bill credit rate is set at just the
utility’s generation charge rate. This means a participating customer pays more than
his/her retail service rate if the cost of the solar purchase from the developer is higher
than the utilities’ generation rate (as is the case for California utilities PG&E, Southern
California Edison, and San Diego Gas & Electric). These programs also include
pricing features that deliver program benefits with minimal impact on nonparticipants by including an indifference charge in the program cost to ensure the
program does not create cross-subsidies.
In the Company’s Colorado program, by way of another example, the bill credit is
established with market signals. The rate components for transmission, distribution4
and a transmission adjustment factor are removed from the bill credit amount, which
varies by customer class. Up to 30 MW of capacity per year is offered through a
competitive bid process, with any incremental dollars per kWh awarded through the
Request for Proposal (RFP) process going directly to the developer. This helps
maintain a consistent bill credit for each customer class while creating a competitively
bid market rate for developers.
Over time, the Company has seen bid amounts decline, thus decreasing the impacts of
this program on all of the Company’s Colorado customers, who fund the program
through on-bill contributions to the Renewable Energy Standard Adjustment
(RESA). The initial RFP in 2012 awarded bids at a maximum of $0.06/kWh, and the
most recent RFP in 2015 awarded negative bids. That means developers were willing
to receive less than the established bill credit, resulting in less non-participant impact.
Currently nearly 1,000 customers subscribe to 16.5 MW of active gardens.

We focused our research on larger programs and for utilities with similar characteristics to the Company.
The Company annually files the NSPM breakdown of generation, transmission and distribution rate
components in Docket Nos. E,G999/CI-00-1343 & E999/CI-01-1127.
3
4
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Market data confirms that a reasonable bill credit for a private solar program should
be less than the retail rate. For example, our subsidiary, Northern States Power
Company-Wisconsin, recently tested the market for 1 MW gardens. All projects were
bid in at a size of between 0.995 and 1 MW DC.5 The bids consisted of levelized
prices all within a range of [TRADE SECRET BEGINS
TRADE
SECRET ENDS] per MWh. As a result of this RFP process, NSPW has contracted
for two 1 MW projects at a 25 year fixed PPA price of [TRADE SECRET
BEGINS
TRADE SECRET ENDS] per MWh.
The price of a subscription is $1780 per kW. The bill credits for NPSW’s program are
7.4 cents per kWh for residential, farm, and small commercial customers and 6.9 cents
per kWh for large demand-rate customers. NSPW’s retail rates are 13.0 cents per
kWh for Residential, 9.9 cents per kWh for Commercial, and 7.5 cents per kWh for
Industrial customers. Customers began signing up for NSPW’s program on March 2,
2015, and from a preliminary perspective, the program is off to a good start.
Xcel Energy’s experience in Wisconsin and Colorado is consistent with the declining
costs of installed solar. We supply two recent reports at Attachment C which address
public data on the costs of installed solar. Both reports discuss downward trending
costs. The article entitled “Why the installed price of distributed solar keeps
dropping” contains helpful embedded research citations. The article provides,
“[d]ownward pressure on soft costs was also key to a 10% drop in the small nonresidential system installed cost and a 21% drop in the large (over 500 kW) nonresidential system installed cost from 2013 to 2014. The pattern continued in the first
half of 2015, with those costs dropping 13% and 6% compared to the same period
the year before.” (Embedded link omitted).
Solar garden programs around the country are meeting or exceeding participation
expectations with bill credit levels below retail. In fact, Connexus Energy offers
community solar participation at a cost more than two cents above retail on customer
bills, and it recently reported it had sold out its available community solar garden
subscriptions.6 See Attachment D for a breakdown of the relative pricing structures
of other programs. As shown, the current pricing confirms that our program a clear
outlier.
The bill credit for Solar*Rewards Community is well outside of the national
mainstream, as the bill credit rate is greater than the retail rate on day one. Our
We note that in Minnesota, gardens are built up to 1 MW AC, resulting in larger gardens in Minnesota.
Star Tribune. Connexus Energy sells out its first, and Minnesota's largest, community solar garden. January
9, 2016. http://www.startribune.com/connexus-energy-sells-out-its-first-and-minnesota-s-largestcommunity-solar-garden/364722461/
5
6

8

PUBLIC DOCUMENT –
TRADE SECRET DATA EXCISED
program provides additional compensation beyond the “Virtual Net Metering”
concept used by several other programs with bill credits on the higher range of the
spectrum. It does so with a layered incentive in the form of an artificially valued REC
price, as well as the inclusion of a customer charge component, and in some cases a
demand charge component, that is not avoided under net metering. This pricing
construct has non-participants paying extra for solar while allowing for discounts to
program participants.7
If Minnesota is to rejoin the mainstream, it must examine paths that structure the bill
credit rate 3 to 4 cents below the current standard bill credit rate, to ensure the
program is reflective of solar as a “premium” resource. We provide some pathways to
achieving a program consistent with national models of community solar success.
III. PATH(S) FORWARD
We believe the Commission may wish to consider the following pathways, informed
by the successful rate structures established in jurisdictions across the country. In
presenting these options, it is our aim to provide helpful context to the Commission
in its exploration of the full range of potential rate design modifications. In each
instance, the alternate methods result in reduced bill credit levels.
We believe the CSG statute gives the Commission the authority to make
modifications to the program, generally, and the bill credit levels, specifically. The
enabling statutes set forth a pair of rate constructs for use in our community solar
program: the applicable retail rate (ARR) and the Value of Solar (VOS). While the
development of a VOS methodology was delegated to the Department of Commerce,
the Commission retains approval authority over the methodology. The ARR is not a
defined term in statute. Rather, the Commission has broad authority to define,
redefine, or modify the ARR at any time. The Commission established the formula
for the first iteration of the ARR at hearing in February of 2014. The Commission
also established an additional REC incentive as an artificial gap-filler. The
The Pioneer Press recently reported on this scenario. On March 11, 2016, it wrote, “The new merchants of
solar are luring customers with electricity that is 10 percent cheaper than Xcel’s rates. Condon said the savings
will average about $130 per year per home. That is surprising, because community solar is actually the most
expensive way to generate power. It costs about $135 per kilowatt/hour, compared with $80 for utility-scale
solar operations that sell directly to Xcel. Community solar customers won’t pay the full cost of their power
— because all other customers will. The cost of community solar will be lumped together with all generation
costs, shared by all Xcel customers. They share the cost of cheap coal-generated power, middle-range nuclear
power and expensive solar power.” Solar Gardens are About to Flood Across the Twin Cities – Here’s Why.
http://www.twincities.com/2016/03/11/solar-gardens-are-about-to-flood-across-the-twin-cities-heres-why/
7
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Commission stated its intent to revisit the underlying rate and the REC incentive over
time, and we believe it is appropriate that the Commission do so at this time.
A.

Applicable Retail Rate (ARR)

We provide at Attachment E1 a breakdown of the line-item components in the
current formulation of the ARR. We also provide a simple view of the resulting bill
credit rates under different scenarios. For example, were the Commission to remove
the REC incentive, customer charge, riders, and demand charges for General Service,
the resulting weighted average bill credit rate is $0.07815/kWh.8
1.

REC Incentive

As noted above and acknowledged in the Commission’s Order, there is no basis for
its non-precedential REC incentive outside of some developers’ representations about
the requisite bill credit rate needed to make projects financeable. If the Commission
is interested in determining a distinct value for a REC, it is noteworthy that solar
developers recently bid into the community solar program in our Colorado
jurisdiction with negative REC prices, as stated previously. The Company accepted the
negative bids for RECs as doing so yielded better rates on behalf of customers.9 We
believe revisiting the REC incentive component, now set as high as $.03/kWh, is a
viable path to bringing the program in line with the mainstream and the actual REC
market.
2.

Customer Charge and General Service Demand Charges

At the time the Commission established the formula for the ARR, we voiced concern
that the inclusion of the customer charge as a component of the subscriber bill credit
was inappropriate. The customer charge is assessed on a retail customer to recover
the costs associated with providing service to that customer. A customer who
subscribes to a solar garden continues to receive their energy from the utility.
A community solar subscription arrangement enables a customer to sell energy to the
utility but in no way avoids the utility’s cost to serve the customer. In fact, the cost to
serve customers may increase due to the potential for the program itself to drive
customer costs, such as through additional calls to our contact center. To credit the
8 The resulting bill credit rate for Residential and Small General Service class customers is $0.111/kWh and
$0.063/kWh for General Service as shown in Attachment E1.
9 Efforts to block Public Service Company of Colorado (PSCo) from accepting developers’ negative REC
bids failed. See Colorado Public Utilities Commission Proceeding No. 13A-0836E, Decision Denying
Emergency Motion, Order C15-0871, August 12, 2015.
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subscriber for the customer charge inappropriately presumes participants are not
customer cost-causers and shifts some of the cost to serve one customer onto
another. Thus we believe the customer charge should be removed from the ARR
components.
The same is true of General Service Demand charge revenues for large customers.
This charge is not avoided through net metering, yet the inclusion of the demand
charge revenues allows these customers to shift their capacity costs to other
customers. The value of the demand charge revenues can be seen in Attachment E1,
by comparing the net energy billing service annualized rates to the current bill credit
rates.
Attachment E1 also shows the value of riders in the current bill credit. Arguments
could be made that CIP revenues should not be included in the bill credit rate since
this allows customers to effectively avoid paying into the CIP rider accounts, yet still
participate in CIP programs. The Company acknowledges that this currently also
occurs in net metering situations.
3.

CSG Rate Impact “Snowball Effect”

A third potential revision to the ARR could address the “snowball effect” of the Fuel
Clause Adjustment in the formula. At present, the ARR is calculated from a series of
inputs, including the rate impacts from changes in fuel prices. As gardens come
online, the bill credits drive upward pressure on the fuel clause, and that pressure is
then re-captured in the following year’s ARR calculation. The Company recommends
correcting for this “snowball effect” by isolating the impact of this program on fuel
clause prices and eliminating that impact in the ARR formula. This revision is
demonstrated separately within Attachment E2.
We believe that whatever the ultimate outcome of the Commission’s exploration of
rate modifications, it should revise its ARR formula. Incorporating the Company’s
revised recommendations would bring the overall weighted average bill credit rate
down 3-4 cents from the standard rate. Revising the ARR formula now also has the
twin benefit of addressing the provision in statute which ties the VOS “floor” to the
ARR for three years, should the program be migrated to the VOS.
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B.

Value of Solar

Learning 3. Before VOS can be considered, modifications are needed.
The Commission’s Notice asks parties to comment on whether the Commission
should adopt the VOS rate. Setting aside the statute’s permissive language that filing
an alternative tariff is at the utility’s discretion, we believe that the Commission should
not adopt the VOS as currently defined in the Department of Commerce
methodology. Instead, practical adjustments to the VOS are required to achieve the
goal of leveraging program learnings and bringing the program in line with the
mainstream and competitive market.
We believe the most important basis for revisiting the VOS is the presence of new
information not available at the time the Commission approved the Department’s
methodology. One key learning since the launch of our community solar program is
that the pattern of planned community solar garden development does not align with
the assumptions underpinning the VOS. For example, developers are planning
gardens at sites on the fringe of our service territory, not sited near customer load
centers.
1.

Generation is Sited Away from Load

Attachment F is a map that demonstrates this reality. It shows the distribution of
currently active application MWs, and shows that the majority of sites and MWs are
located in largely rural areas, which are more likely to have older infrastructure and
more widely dispersed load. In other words, the energy generated will need to be
sent back through the substation to serve non-local load.
The approved Distributed Value of Solar Methodology is designed to compensate
distributed PV solar facilities for the value of producing energy near load (which
serves to avoid line losses and the cost of facilities to transport energy from central
station generating units). The methodology values the avoided line losses and
distribution costs, in addition to the cost of generating the energy and valuing its
environmental benefits. For example, the VOS requires the use of multiple line loss
equations that are based on all the line losses that occur on the system. This implies
that the PV resource being valued is produced right at the load center. The same
logic is true of avoided distribution capacity costs. The methodology specifies that all
capacity-related distribution costs be included in the calculation; therefore the
methodology also implies that the PV resource energy being valued occurs at or very
near the load center.
12
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Regardless of the specific line loss and avoided distribution capacity cost methodology
employed, the practical reality is that the further the PV facility is sited away from the
load center, the fewer avoided line loss and distribution capacity costs are
realized. For example, line losses are a function of the distance from a generating unit
to load. An onsite PV facility avoids most line losses since the generation is produced
very close to where it is used, but if that same unit is located near a substation and
away from the load center, the line losses avoided decrease by the line losses that
occur between the PV facility and the load center. The same is true for the avoided
distribution facilities. The distribution facilities between the PV facilities and
generator are still needed and therefore would not be avoided.
The map illustrates how community solar garden development is taking place a great
distance from the community.10 In some instances, the prohibition on projects that
require material upgrades to the system will disallow these projects. However, even if
just a few of these projects are constructed, the solar generation is likely to exceed the
nearby power needs on most days. The remaining energy will be fed back onto the
rest of the distribution system and be used by customers potentially much further
away. We see the potential for this situation in many of the outlying substations.
Because substations tend to be located away from load centers, this leads to less direct
benefit from these distributed resources. As shown on the aforementioned map,
there are very few solar gardens located within the core of the Twin Cities metro area.
This important learning from the program’s infancy – that most gardens are not
developing near load - undercuts a key assumption in the VOS. We believe this
assumption must be revisited if the VOS is to appropriately compensate community
solar garden generation.

This pattern is expressly acknowledged by developers active in our program. From SunRise Energy’s
Appellate Brief, December 23, 2015, at page 9. Internal citations omitted.
“Interconnection queue position refers to both the order in which projects are
interconnecting and the location on a particular substation or along a distribution line where
an approved applicant is allowed to connect its project. Queue positions closer to the origin
of a distribution line are considered to be more favorable because distribution infrastructure
requires fewer upgrades (and is thus less costly to developers) at closer positions. Because it
is faster and less expensive to install projects at closer queue positions, developers are
incentivized to invest the time and resources to submit compliant project applications at the
earliest opportunity.”

10
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Volatility in Calculation

Second, there is demonstrable volatility in the VOS calculation that we raised as a
possibility during the stakeholder input portion of the VOS methodology
development but have only been able to recently identify with certainty. The cost per
unit growth formula attributes capacity cost to the peak demand growth on the
system. The combination of variable customer requirements and weather influences
seasonal peak demand and creates volatile growth rates as can be observed in the
company’s calculations over the last three years.
For example, we can demonstrate that foreseeable and expected range of growth
scenarios in annual peak demand could force the levelized avoided distribution
capacity component to land anywhere from $0.0000 per KWH to $0.3605+ per
KWH. In turn, this variation would then drive a first-year VOS bill credit that could
range from 9.95 to 38.90 (when using the 2016 VOS bill credit as the basis for the
example) while the actual value of the solar generation to the system remains the
same. A weather normalization adjustment alone will not resolve these extreme
mathematical results.
This scenario is verified in Attachment G by calculating the 2016 distribution
capacity cost value on an 11 year basis where the cost per unit growth is calculated to
be $16,792 compared to the negative result based on the methodology’s prescribed
ten year time frame. That distribution cost per unit growth value ($16,792) compares
with the much smaller distribution cost per unit growth values filed of $336 and $928
included in previous Value of Solar calculations in 2014 and 2015,
respectively. Figure 2 illustrates how the decrease in peak growth can result in
exponentially higher distribution cost per unit growth.
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Figure 2.
Cost Per Unit Growth
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The second step of the process is to input the distribution cost per unit growth into
the Value of Solar model, which then derives the avoided distribution capacity cost.
The $16,972 distribution cost per unit growth results in an avoided distribution
capacity cost of 36.05 cents per KWH. Figure 3 illustrates the Value of Solar avoided
distribution capacity cost that result from a range of distribution cost per unit growth.
At a minimum, the avoided distribution capacity cost should be limited to the actual
cost of a KW of capacity and be based on actual avoided costs.
At this time, we are uncertain whether we will also experience similar volatility in
other VOS components. As shown in the illustration, the methodology as approved
has the potential to produce unstable and unsettling results, cause customer
confusion, and run counter to the idea that more cost can potentially be avoided in
situations where peak demand growth is higher. For these reasons, we believe it is
practical to correct for such volatility.
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Figure 3.
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3.

No Off-Ramps

Third, while the Department and Commission anticipated that the methodology
would be subject to modification in future years as more data and analysis becomes
available about distributed solar and its costs and benefits, there is no defined
modification process. The VOS structure does not provide necessary safeguards or
off-ramps as dynamic conditions unfold. The Company is hesitant to enlist a 25 year
rate construct in the absence of such basic assurances. The VOS legislation requires
that “[a]n owner of a solar photovoltaic device receiving an alternative tariff rate
under this section must be paid the same rate per kilowatt-hour generated each year
for the term of the contract.” This restriction already limits the ability to incorporate
future changes into existing customer bill credits, unlike the Austin Energy VOS
which annually recalculates the value of solar and applies the new value to all existing
contracts.
4.

Competitive Pricing

Fourth, the Company now has the benefit of utility-scale solar pricing not available at
the time of the methodology’s approval. While it is undisputed that the VOS is not
designed to replicate utility-scale pricing (as it is by design restricted to systems sized
one MW or less), we believe this pricing data is crucial to exploring whether the VOS
methodology and its adoption is indeed reasonable and supported by the public
interest. The Company is not satisfied that, today, the approved methodology yields
results that would justify a 25 year commitment in the face of increasingly costcompetitive resources that deliver equivalent environmental benefits.
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We believe these recent learnings provide the basis the Commission requires to reexamine the methodology. We provide examples of modifications that could be
introduced to the VOS that could enable Minnesota to align with mainstream
programs and the competitive market.
5.

Practical VOS Adjustments

The Company has summarized the above discussion regarding the VOS issues and
potential modifications into the following table:
Table 1. Company Proposal
Current VOS Issue
Value Based on assumed
proximity to Load
Volatile results of Avoided
Distribution Cost Methodology
VOS Methodology Changes
No recognition of falling solar
prices
Inconsistency with Resource
Planning modeling
Inflexible Formula

Proposed Modification
Adjust line losses and avoided distribution costs to
reflect reduced value from learnings
VOS could leverage actual costs per KW of installed
capacity based on a sampling of past projects.
Add utility discretion to continue VOS opt-in under
methodology changes
Add off-ramps to protect our customers so the VOS
can be compared against other alternatives of
procuring solar
Incorporate modifications to sync up the VOS
calculations with Resource Planning, such as the use of
actual Transmission Costs, and timing and type
incremental capacity
Allow application of VOS to specific customer class
similar to Austin Energy VOS

If the Commission concludes that practical adjustments to the VOS are warranted, it
is authorized to revisit its approval Order in the VOS docket.11 Indeed, it is the
Company’s belief that the Commission may rescind, alter, or amend12 its prior Order
approving the VOS methodology and direct the Department to modify its
methodology and resubmit it for Commission approval.
See Order Approving Distributed Solar Value Methodology, April 1, 2014, Docket No. E-999/M-14-65.
See Minn. State. § 216B.25, which provides, in part, that the Commission “…may at any time, on its own
motion or upon motion of an interested party, and upon notice to the public utility and after opportunity to
be heard, rescind, alter, or amend any order fixing rates, tolls, charges, or schedules, or any other order made
by the commission, and may reopen any case following the issuance of an order therein, for the taking of
further evidence or for any other reason. Any order rescinding, altering, amending, or reopening a prior order
shall have the same effect as an original order.”

11
12
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C.

Variable Rate + Public Interest Band

In its April 30, 2015 Comments in this docket, the OAG made a thoughtful proposal
to address reforms it believed were critical to aligning the program with the public
interest. In preparation for the Commission’s call for comments on the program
design, the Company has worked cooperatively with the OAG to further consider the
original proposal.
The OAG’s Comments describe their proposal in detail. In essence, it pairs a variable
rate established through a capacity block offer with an annual program size governed
by rate impacts. When program activity produces a certain level of non-participant
rate impact in a given year, the “harm” level triggers the program’s closure for the
remainder of the year.
We support the OAG’s proposal for many reasons. Fundamentally, the public
interest requires there be a limit on the exposure of non-participants to rate impacts
driven by the choices of participants. The OAG’s model keeps this principle in the
foreground, as the public interest test becomes a governor on the program’s size
annually. We believe this is a reasonable approach to balancing the interests of
program access with competing interests in limiting increasing rate pressure on nonparticipants.
The OAG’s proposal brings with it a number of new questions, however. For
example, with the current level of saturation, how much interest will the program
generate on a going forward basis? How would we limit potential customer confusion
with multiple bill credit rate options in the marketplace at one time? The Company
and the OAG encourage parties to address these and other practical issues in their
Reply Comments.
We believe the OAG proposal can be implemented consistently with statute and our
tariffs. As discussed, the ARR is not defined in statute. Essentially, the retail rate
applicable to the program (or “applicable retail rate”) is whatever rate the Commission
establishes through its rate-making authority. The Commission used its authority to
establish a formula once and it can modify that formula in any way, at any time.
Indeed, beyond the just and reasonable test and the public interest test, the statute
provides no limitations to the Commission on the rate’s formula or methodology.
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Our tariff, which has implemented the program and the Commission’s orders, also
allows the tariffed terms pertaining to the program to change.13 Accordingly, we
believe the statute and our tariff are no bar to the adoption of rates under the OAG’s
proposal.
Another provision of the statute is relevant here, as well. The statute disallows the
utility from unilaterally imposing limits on the number or cumulative generating
capacity of gardens. The statute creates an exception for cumulative limits if provided
for by Commission Order, or “regulation.” We believe that the OAG’s proposal is
consistent with statute because it would require approval by the Commission,
satisfying the exception for limits pursuant to “regulation.”
Further, the OAG’s proposal does not establish an overall cap. Instead, it temporarily
suspends the program for the remainder of a given year only if the “harm” level is
triggered, and then re-opens the program the following year. Thus, it does not limit
the size of the program on an overall or cumulative basis. For these reasons, we do
not believe the statute bars the OAG’s proposal on the basis of overall program
limits.
D.

Co-location Greater than 1 MW

The Commission asked parties to comment on whether there is a basis to allow colocation of CSG applications greater than 1 MW after September 15, 2016. We do
not believe there is any basis for community solar projects to exceed 1 MW. We
continue to believe the guidance in statute and the supporting legislative history, as
well as the Commission’s conclusions on this issue, foreclose co-location greater than
1 MW.
In conclusion, we believe that by building on the learnings of the program’s infancy
and mainstreaming our rate design using one of the paths provided here, the program
will meet the standards required under the law: that it reasonably allows for the
creation, financing, and accessibility of community solar gardens, that it is consistent
with the public interest, and that it results in just and reasonable rates. We believe that
leveraging learnings also will enable the Commission to minimize the cost impacts to
non-participants and to structure the program to be based on and responsive to
See Section 9 tariff, Sheet 73. (“The Community Solar Garden Operator shall comply with all of the rules
stated in the Company’s applicable electric tariff related to the Solar*Rewards Community Program and the
tariffed version of this Contract, as the same may be revised from time to time, or as otherwise allowed by an
amendment to this Contract approved, or deemed approved, by the Minnesota Public Utilities Commission.
In the event of any conflict between the terms of this Contract and Company’s electric tariff, the provisions
of the tariff shall control.”)

13
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market conditions. In this way, the Commission can help drive forward a successful
community solar gardens program while restoring needed balance to the program.
IV.

CUSTOMER ACCESS

Learning 4. Program modifications may be needed to ensure community solar is accessible to a
broad set of customers.

We believe that the promise of community solar is realized when there is participation
by a broad cross-section of customers. We have discussed customer access
extensively with stakeholders and agree with parties that more needs to be done to
ensure the program benefits are shared with customers with low incomes. This is
particularly so in light of the fact that all customers, regardless of income, must share
in the costs of the program.
A.

Carve-Out Capacity for Low Income Subscribers

We believe that a straightforward approach to ensuring low income participants are
included in the program is to set aside a portion of the program for the exclusive use
of low income subscribers. The Company proposes that five percent of each garden’s
capacity should be reserved for subscribers with low incomes. We believe the
Commission and expert stakeholders may be in the best position to determine what
qualifying subscriber income levels would best achieve policy goals.
In addition to being an appropriately straightforward approach, we believe there are
many reasons that support a capacity carve-out as a beneficial tool to bolster program
accessibility for low income customers. First, it guarantees participation by low
income customers. In our Colorado jurisdiction, approximately 334 low income
customers are currently participating in our community solar program as a result of
the five percent carve-out in effect there.
Second, a carve-out establishes a clear policy signal that enables parties to plan for the
future with certainty. Third, with certainty established, parties are then empowered to
use creativity to meet the policy directive. We believe that if the Commission
observes the early phase of the program and determines a carve-out approach is
necessary, garden operators will forge new partnerships directly with low income
subscribers and also with agencies and organizations that serve low income families.
We believe there are opportunities for creative approaches to barrier removal,
including “credit backstops” or similar interventions by large organizations. These
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additional approaches could develop in the background to facilitate achievement of
the carve-out and may not need to be addressed directly by the Commission.
B.

Establish Low Income CSG Fund

We anticipate that some garden operators may not wish to set aside garden capacity in
this way, and we believe some flexibility in the approach to compliance may be
warranted. The Company proposes that a secondary path for compliance might be
considered. In lieu of setting aside five percent of garden capacity, a garden operator
could elect to instead contribute a percentage of subscription revenue to a dedicated
Low Income Community Solar Garden Fund. The set per-garden financial
contribution or revenue portion a garden operator electing this option must
contribute could be established by the Commission after reviewing the financial
information provided by garden operators in this proceeding. An independent board
could be established to administer the fund and issue RFPs for low income garden
projects.
Developers could then submit development proposals to the Fund targeted to low
income subscribers. Selection criteria for the RFP would be established by the Fund’s
governing officers, but could include points weighted in favor of proposals on behalf
of Minority Owned Businesses or businesses with strong diversity standards and
hiring practices.
As another alternative, the officers of the Fund might consider the language from the
Minnesota Department of Administration’s recent community solar RFP. That
proposal awarded points for responses to the following questions:
Describe how selecting your company would further the
State’s goal of fostering economic development and
reducing economic disparities through diversity and
inclusion. Points may be awarded to companies articulating
strong policies that promote diversity and inclusion with
regard to areas such as hiring practices, subscriber pool
make-up, subcontracting, etc. Detail your company’s
demographic breakdown and any other information
pertinent to efforts in this area.14
Were the Commission to approve the Company’s proposal, we would provide revised
tariffs establishing the approved terms of the garden capacity carve-out or revenueSee Request for Proposal, Solicitation Addendum 2, Community Solar Garden Subscriptions for Minnesota
State Capitol Complex and Other State Buildings, November 19, 2015.

14
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share options. We would continue to engage with stakeholders to develop an
alternative compliance route through the establishment of a Fund and seek public and
private sector organizations to participate in its governance.
V. CONSUMER SAFEGUARDS
Just as the Commission may wish to provide guidance on the accessibility of the
program, the Company also raises for consideration its concerns with consumer
safeguards in the program.

Learning 5. There is great potential for anti-consumer behavior with unregulated players.
Increasing numbers of reports are being made to the Company via our customer care
center, as well as in the media of improper sales tactics used by developers in the
program. Many of these reports involve misidentification of the relationship between
the garden operator and the Company, or the use of unorthodox door-to-door
marketing techniques. We additionally have concerns about the subscription terms
under which customers may be signing long-term agreements. The Company has
very limited visibility into the contracts between the operators and the subscribers.
We do, however, have some anecdotal knowledge of certain contracts that, for
example, did not contain release provisions where a subscriber moves out of the
service territory or dies.
The Company has been providing information to developers in the Implementation
Workgroup about the appropriate use of the Company’s name and brand and about
properly identifying the respective roles of the developers and the Company. Further,
we are supportive of the consumer tips published separately by the Department of
Commerce and CERTS, which assist consumers with evaluating potential
subscription offers. We have linked to these information sources on our website. We
also refer complaints about garden operator sales tactics to the Minnesota OAG for
further investigation.
We believe great care should be taken to ensure that subscribers are aware of the costs
and benefits of their subscription, as required by statute and as discussed previously in
this record. We believe that robust disclosures must be made to address the topics
noted above, as well as the limits on subscriber access to the “green attributes” of
their production where the RECs have been sold. Additionally, the Company has
concerns about claimed cost savings for subscribers, as we have encountered
developer marketing materials we believe may be confusing or misleading to
customers in that regard.
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While we believe significant progress has been made in establishing expectations for
participant conduct through the Implementation Workgroup and the efforts of
signing “pledges” and the like, we acknowledge there is a limit to the effectiveness of
these voluntary channels. The Commission, in coordination with the OAG, may wish
to consider forms of garden operator oversight as necessary to adequately protect
consumers.
VI. IMPLEMENTATION TIMELINE
The Commission seeks comments on when any modifications to the program be
implemented. The Commission has statutory authority to modify the program for all
aspects of the program, including its rate, rate design, business rules, and tariffed
terms. The Commission has control over how and when modifications will be
implemented via the Company’s tariff. This authority is express in both the language
of the enabling statute, as well as the Company’s tariff.
Minn. Stat. 216B.1641(e) describes the standards the Commission should use in
modifying the program:
(e) The commission may approve, disapprove, or modify a community
solar garden program. Any plan approved by the commission must:
(1)
reasonably allow for the creation, financing, and
accessibility of community solar gardens;
…
(4)
be consistent with the public interest;
(5)
identify the information that must be provided to potential
subscribers to ensure fair disclosure of future costs and
benefits of subscriptions;
(6)
include a program implementation schedule;
(7)
identify all proposed rules, fees, and charges; and
(8)
identify the means by which the program will be
promoted.
Our tariff is also clear that changes may be made to our tariffed contract from time to
time, and the then-current version of the tariffed garden contract controls. This
language specifically includes changes to the rates for sales and purchases of
Subscribed Energy. (Section 9, Sheet 73, par. 1.B.)
“The rates for sales and purchases of Subscribed Energy
shall be changed annually or otherwise as provided by
order of the MPUC. The Community Solar Garden
Operator shall comply with all of the rules stated in the
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Company’s applicable electric tariff related to the
Solar*Rewards Community Program and the tariffed
version of this Contract, as the same may be revised from
time to time, or as otherwise allowed by an amendment to
this Contract approved, or deemed approved, by the
Minnesota Public Utilities Commission. In the event of any
conflict between the terms of this Contract and Company’s
electric tariff, the provisions of the tariff shall control.”
Though the Commission has authority to change the rate formula at any time, the
Company does not propose any modifications to the program rate design be
implemented or apply to a CSG application which was deemed complete prior to the
issuance of an Order modifying the rate design.
With respect to any other potential modifications to the program the Commission
may be considering, such as rules to encourage garden operators to include low
income or residential class subscribers, we believe the Commission-ordered
modifications could “attach” to all participants. This would include currently inprogress applicants, as well as active gardens. We believe it would be appropriate to
provide a runway of time for developers to demonstrate compliance with any
modified program rules.
Relatively few subscribers have currently been uploaded into the online application
system at this time, so the time might be advantageous to enact subscriber-mix
requirements on pending gardens. Additionally, if the Commission were to adopt the
Company’s proposed secondary path, garden operators who have fully subscribed
their gardens and do not wish to upset any existing agreements could instead
contribute to the Fund as described above.
VII. COMMUNITY SOLAR INTERCONNECTION PRACTICES

Learning 6. Program volume exceeded established interconnection practices.
One learning from the first year of the Company’s CSG program is that the
unexpected volume of applications received in a condensed timeframe quickly
overwhelmed Company resources dedicated to facilitating CSG interconnections.
Significant progress has been made in improving our processes over the last year and
a half since the program opened. The Company revised its processes, and offered a
fast track study experience through the Partial Settlement Agreement. Additionally,
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we offered (and many developers have taken advantage of) a new capacity “prescreen” opportunity.
We have achieved significant milestones in bringing community solar forward. As of
the date of this filing, we have approximately 150 MW of community solar gardens in
the design and construction phase. These gardens are on track to come online in the
coming months. Additionally, 622 MW of gardens are currently being studied and
study results are being produced daily. In the first quarter of 2016 alone, we have
processed two times more interconnection requests than we would normally process
in a year.
Figure 4.

Interconnection Studies* Completed
June 2015 - March 2016
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June - Dec 2015
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*Each study scopes the interconnection potential for up to 5 MW of
Community Solar Gardens.

In the meantime, parties gained certainty about the status of the federal ITC, a key
driver underpinning developers’ business plans. The Company continues to gain
knowledge about the technical implications of hundreds of 5 MW projects being
pressed simultaneously throughout our service territory. We anticipate ongoing
refinements in response to the learnings of the program.
The Company is committed to constantly improving our performance, as evidenced
by the increased commitment to applicant communications throughout the
interconnection process, the problem-solving work undertaken at the Implementation
Workgroup and informally with developers on a daily basis, and the low volume of
technical disputes referred to an Independent Engineer for resolution.
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We attribute this low volume to a willingness on the part of most developers to work
with us through informal efforts to resolve issues, as well as our commitment to
transparent and evenhanded treatment among participants. The Company has
collaborated extensively with developers to find solutions and resolve issues within
the bounds of our tariff outside of formal dispute resolution. We work directly with a
developer, collaborate on a solution, and then bring the solution forward to all
developers.
Recent examples of this collaboration include 1) allowing a limited time period for
developers to modify their designs from primary to secondary service and 2) allowing
developers to shift their site locations slightly to accommodate issues with obtaining
permits. We detail these collaboratively resolved issues.
1. After an application at a site is deemed complete, traditionally the Company
considered the approved site plans and line drawings “locked down,” and any
substantial changes would cause the project to no longer be considered
complete. However, several developers reached out to the Company after
learning, through the Implementation Workgroup and other communications,
that they could resolve a potential design issue by switching from primary to
secondary service. We created a temporary window for developers to modify
this aspect of their plans and to do so without queue penalty. We rolled this
option out to all developers in advance of the revised tariff taking effect. Many
developers took advantage of this opportunity and avoided potential design or
permitting issues as a result.
2. As developers get further into detailed design and the interconnection process,
some are experiencing permitting, land use, or other issues that limit their
ability to connect at their proposed location. We are working with developers
who bring these obstacles to our attention to shift their project locations to a
site very nearby when we are able to do so without timeline or other disruption
to those behind them in queue.
When we consider the program rules and the Commission’s guidance around dispute
resolution, we expect parties to act in the interest of efficient resolution and timely
completion of steps to enable projects to advance. We are pleased that parties have
committed to this collaborative approach.
A.

Process Reforms

While the interconnection process has now progressed to a steadier cadence, we
acknowledge an imperfect start to our program. We believe many challenges in the
program’s beginning were related to the size of the projects proposed, which are
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unique to the industry, and the fact that there were no guardrails in place to moderate
the initial roll-out. That said, we are catching up and making improvements along the
way. Of additional benefit, the number of applications coming in has moderated
since the project’s inception, and the current pace of incoming applications has
enabled us to reflect on the process.
In response to recent learnings, and as an additional step toward ongoing
improvements, the Company has engaged an independent national expert to perform
a global review of the Company’s community solar interconnection practices, policies,
and processes. See Attachment H for the Scope of Work the expert will provide.
Given than our program is testing boundaries in terms of relative Distributed
Generation penetration, we have decided to reach outside of the Company for
additional expertise. We hope to use the results of this independent evaluation to
support new policies and processes, and draw on best practices in this sector. We will
share the results of this global review, including any recommended process reforms,
in a report to the Commission in coming months.
CONCLUSION
We appreciate the Commission’s interest in reflecting on the observed experience of
the program to date and in taking on important and practical modifications. We
believe that by building on program learnings and mainstreaming our rate design, we
can set the program on a balanced course consistent with the public interest and with
appeal to customers. We also believe that the combination of Commission policy
guidance and participant ingenuity can result in a more inclusive approach to
community solar in Minnesota. We want to ensure better customer protections are in
place through increased garden operator oversight, and we are taking a close look at
best practices for community solar interconnection with the aim of bringing the
benefit of key learnings into our process. We look forward to reviewing the proposals
by other stakeholders in this matter and working productively toward needed program
modifications.

27

Docket No. E002/M-13-867
Attachment A - Page 1 of 1

Program Fuel Clause Impact
First full‐year impact estimate based on 2015 related sales and 2016 rates

PROGRAM BILL CREDIT SCENARIO

Potential Fuel Clause Expense
(a)

Community Solar Garden Program Size (MWs)

(b) Hours in a year
(c)

Annual MWHs generated @ 100% Capacity Factor ( a * b )

(d) Estimated garden capacity factor (AC)

ARR
"Rule of Thumb"

ARR less Customer
Charge

ARR less Customer
Charge &Riders

Net Metering Rate (A50)
or
Previous ARR less
Demand Charges

VOS 1

Utility‐Scale 2

400
8,760
3,504,000
19.9%
697,296

100
8,760
876,000
19.9%
174,324

100
8,760
876,000
19.9%
174,324

100
8,760
876,000
19.9%
174,324

100
8,760
876,000
19.9%
174,324

100
8,760
876,000
19.9%
174,324

100
8,760
876,000
19.9%
174,324

$126.37
$26.80
$99.57

$126.37
$26.80
$99.57

$120.98
$26.80
$94.18

$99.79
$26.80
$72.99

$79.25
$26.80
$52.45

$99.50
$26.80
$72.70

$67.30
$26.80
$40.50

ARR
Near Term CSG
Capacity Additions

3

(e) Annual Solar Garden MWH generated ( c * d )

Estimated average bill credit per MWH
Annual estimated avoided energy cost per MWH 4
(h) Incremental cost per MWH ( f ‐ g )
(f)

(g)

(i)

Annual MWH generated ( e )

697,296

174,324

174,324

174,324

174,324

174,324

174,324

(j)
(k)
(l)

Annual Bill Credit Payments to Customers ($000s) ( f * i )
Annual Avoided Fuel Clause Expense ($000s) ( g * i )
Incremental annual fuel clause expense ($000) ( j ‐ k )

$88,117
$18,688
$69,430

$22,029
$4,672
$17,357

$21,090
$4,672
$16,418

$17,397
$4,672
$12,725

$13,814
$4,672
$9,143

$17,345
$4,672
$12,673

$11,732
$4,672
$7,060

25
$2,202,932

25
$550,733

25
$527,243

25
$434,914

25
$345,361

25
$433,631

25
$293,300

Convert to cents per Kwh
Estimated incremental garden expense in cents per Kwh sold ( q / r )

$69,430
30,774
$2.26
10
0.226

$17,357
30,774
$0.56
10
0.056

$16,418
30,774
$0.53
10
0.053

$12,725
30,774
$0.41
10
0.041

$9,143
30,774
$0.30
10
0.030

$12,673
30,774
$0.41
10
0.041

$7,060
30,774
$0.23
10
0.023

Customer Impact (demonstrated via the residential class)
Estimated incremental fuel clause expense per Kwh sold (cents) ( s )
(u) FAF Ratio by customer class (Fuel Clause Rider)
(v) Estimated incremental garden expense per Kwh to class ( t * u )
(x) Incremental Garden expense as a % of the full retail rate ( v / 12.596)

0.226
1.0185
0.230
1.82%

0.056
1.0185
0.057
0.46%

0.053
1.0185
0.054
0.43%

0.041
1.0185
0.042
0.33%

0.030
1.0185
0.030
0.24%

0.041
1.0185
0.042
0.33%

0.023
1.0185
0.023
0.19%

2.730
8.42%

2.730
2.10%

2.730
1.99%

2.730
1.54%

2.730
1.11%

2.730
1.54%

2.730
0.86%

(m) Asset Life Assumption
(n) Bill Credit payments over the Community Solar Garden Life (000s) ( j * m )
(o) Total incremental fuel clause expense ($000s)( l )
(p) 2015TY MN electric retail MWH sales forecast(000s)

6

(q) Estimated incremental fuel clause expense per MWH sold ( o / p )
(r)
(s)

5

(t)

(y)

Residential Base Cost of Energy (Fuel Clause Rider) (g * 100/1000 * u)
Incremental Garden expense as a % of the base fuel clause rider ( v / y )
1

MN Statute requires the use of the higher of the ARR or VOS for initial 3 years of an approved VOS tariff

2

1st year value as filed in Docket No. RP15‐21 on January 29, 2016.

3

Capacity factor is based off the NSP ELCC study May 1, 2013.

4

The company expects the avoided fuel clause cost associated with solar garden production to be consistent with the system average fuel clause cost expectations filed in MR‐15‐827

5

Bill credit payments over the asset life is based on current bill credit rates. Actual payments will increase in proportion with future price increases.
2015TY sales per order in Docket No. GR‐13‐868. Filed on January 16, 2015.
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STATE OF MINNESOTA
BEFORE THE
MINNESOTA PUBLIC UTILITIES COMMISSION
Beverly Jones Heydinger
Nancy Lange
Dan Lipschultz
Matthew Schuerger
John Tuma

Chair
Commissioner
Commissioner
Commissioner
Commissioner
DOCKET NO. E002/M-13-867

IN THE MATTER OF THE PETITION OF
NORTHERN STATES POWER COMPANY
FOR APPROVAL OF ITS PROPOSED
COMMUNITY SOLAR GARDENS PROGRAM

AFFIDAVIT OF AMY LIBERKOWSKI
I, Amy Liberkowski, being first duly sworn under oath, do testify that if called to be a
witness in this matter that I could testify to the following:
1. I am a Manager, Regulatory Analysis, with Northern States Power Company,
doing business as Xcel Energy, and as such my responsibilities include:
Lead a team of professional employees in developing the facts, analysis, pricing,
costing, planning, and forecasting proposals that meet the needs of Xcel Energy’s
business units and comply with regulatory requirements. Manage the compilation of
facts and the development of analysis, pricing, costing, planning, and forecasting
proposals for rate case and other regulatory proceedings.
2. I have reviewed Attachment A (Program Fuel Clause Impact) to the April 1,
2016 Comments filed by Xcel Energy in this matter. This Attachment A has various
assumptions and has calculations resulting from those assumptions. The assumptions
are included in the following lines: a through g, i, m, p, and u. The resulting
calculations are in the following lines: h, j, k, l, n, o, q, r, s, t, v, x, and y.
3. I hereby verify or affirm to the best of my knowledge and belief that these
calculations show a rough approximation of fuel clause impact given the assumptions
as set forth in that document.
FURTHER AFFIANT SAYETH NOT
1
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In partnership with:

State and Regional
Pricing Information

11,000+ Prices

Market Snapshot Series

PHOTOVOLTAIC SYSTEM PRICE
QUOTES FROM SELECTED STATES
2014-2015

EXECUTIVE SUMMARY
The Solar Electric Power Association (SEPA) routinely speaks with utilities and developers to gather information
on average national installed costs for photovoltaic (PV) solar. However, our information previously has not
included state- or region-specific costs, which can be a valuable tool for utilities, consumers, regulators, and other
stakeholders. Most publicly available reports are also limited to national prices. Free state-level data sources are
available online, but the data points are self-reported and potentially unreliable.
This report is intended to provide a more granular level of information on solar pricing and some of the underlying
market drivers. The report is based on nearly 11,000 aggregated residential, nonresidential (including commercial
and industrial), and utility-scale solar prices from selected states obtained through a partnership with Mercatus
and EnergySage. While recognizing the limitations of this relatively small sample of pricing information, we believe it
provides a snapshot of the broader solar market.
Based on the provided data, average national residential prices ranged from $3 per watt to $4 per watt, while
average national prices for nonresidential and utility-scale projects ranged from $2 per watt to $3 per watt between
January 2014 and July 2015.
The dynamic nature of the market lends itself to variation due to factors such as state policies and incentives, supply
and demand within local markets, competition, labor costs, permitting costs, electricity prices, and transportation.
SEPA tested a range of hypotheses to tease out any correlations between residential, nonresidential, and utility-scale
solar prices and labor costs, state incentives, elextricity prices, and solar market potential.
Despite our initial findings, information about potential drivers for state and regional pricing variability remains largely
anecdotal. One potential source of variability is limited price transparency, in which consumers may not have a
complete understanding of competitive pricing information prior to making purchasing decisions.
While the pricing data allows us to make some useful market observations, SEPA is seeking additional data to
answer more questions about individual solar markets within each state. SEPA has issued a call for data and looks
forward to expanding this pricing research in 2016.

Residential PV Pricing
When evaluating residential pricing, we found some interesting outliers in certain states and regions, as shown in
Figure 1. For example, according to EnergySage, Florida’s inexpensive electricity and lack of solar incentives have
generally kept prices quite low, with an average price of $2.51 per watt.
Washington state, on the other hand, has a solar power performance payment incentive, which is significantly higher
for projects using panels manufactured in the state. The resulting average price of $4.43 per watt was the highest
average price in the sample data.

1
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According to EnergySage, New York and Massachusetts have vibrant solar markets with some limited price
transparency among consumers and between vendors, factors that pushed the average price of solar to $4.03
per watt and $4.20 per watt respectively.
FIGURE 1: AVERAGE RESIDENTIAL COST (USD/WATT) BY REGION, 2014-2015
West

$4.60

Southwest

South

Midwest

Mid-Atlantic

Northeast

WA

$4.40

Average Cost (USD/Watt)

$4.20

MA

$4.00

OR

$3.80
$3.60

CA

NY

IL

DC

MI
NC

CO

OH

MD

TX

$3.20

RI

PA

WI

VA

AZ

$3.40

NH
CT

NJ

$3.70

National
Average

$3.00
$2.80
$2.60

FL

$2.40
$2.20
$2.00
Source: EnergySage, 2015.

Nonresidential and Utility-Scale PV Pricing
Nonresidential and utility-scale PV systems had comparatively more consistency in state-by-state pricing than
residential markets. This is likely related to the price transparency of the nonresidential and utility-scale solar
markets and the sophistication of the commercial procurement process.
Consistent with figures from other pricing publications, average costs declined between 2014 and 2015, with
lower average costs for ground-mounted than rooftop systems. Data also included costs for engineering,
procurement, and construction (EPC), interconnection, and development as shown in Figure 2.
FIGURE 2: U.S. NONRESIDENTIAL AND UTILITY-SCALE PROJECT DEVELOPMENT COSTS
(USD/WATT), 2014-2015

Cost (USD/Watt)

$3.00
$2.50
$2.00
$1.50
$1.00
$0.50
0.00
Source: Mercatus, 2015.
2014 Average Roof

2014 Average Ground

2015 Average Roof

2015 Average Ground
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Utility Dive
Why the installed price of distributed solar keeps dropping
Module prices are flat but the industry is cutting soft costs, a new Berkeley Lab report finds
By Herman K. Trabish | September 10, 2015

The decline in the installed cost of solar should have slowed down two or more years ago, and the fact that it hasn't is surprising even the
most experienced energy analysts.
After 2008, the cost of solar modules started falling precipitously, sending the installed cost of solar tumbling as well. When module prices
started flattening out around 2012, many expected the installed cost to do the same. But that never happened.
The national average installed cost of residential solar fell 9% from 2013 to 2014, and 8% in the first half of 2015, a pace similar to price
declines when module prices were also plummeting, according to "Tracking the Sun VIII (http://emp.lbl.gov/sites/all/files/lbnl188238_1.pdf) ," the annual survey of U.S. photovoltaic solar prices from the Lawrence Berkeley National Laboratory (LBNL).
“We have concluded that we are seeing the results of all the focus from the industry on soft costs,” explained LBNL Electricity Markets and
Policy Group (http://emp.lbl.gov/) Research Scientist Galen Barbose.
The 2013 to 2014 drop in the residential system cost was almost entirely due to soft costs, which include “marketing and customer
acquisition, system design, installation labor, permitting and inspection costs, and installer margins,” the paper reports.
Inverter and racking costs have declined, but “they are nowhere close to the total aggregate cost drop in system prices,” Barbose said.
“There are a lot of diffuse soft cost impacts that are hard to be precise about, but it is pretty easy to conclude the effort in the industry and
in the Department of Energy (DOE) SunShot soft costs program (http://energy.gov/eere/sunshot/soft-costs) is driving the cost drops,”
Barbose added.
Downward pressure on soft costs was also key to a 10% drop in the small non-residential system installed cost and a 21% drop in the
large (over 500 kW) non-residential system installed cost from 2013 to 2014. The pattern continued (http://emp.lbl.gov/sites/all/files/lbnl188238%20presentation_0.pdf) in the first half of 2015, with those costs dropping 13% and 6% compared to the same period the year
before.
Led by SunShot grants, the solar industry has moved to bring all the soft costs (http://energy.gov/eere/sunshot/reducing-non-hardwarecosts) on the list down. Information technology has helped with marketing, customer acquisition, and system design. Time motion studies
have reduced installation labor time and helped reduce installer margins. Efforts to standardize permitting and inspection have had
smaller, though some, impacts.
There are two broader, higher-level trends driving soft costs down, Barbose said. One is increases in system size. The other is increases
in module efficiency.
“Bigger systems spread fixed, per-system soft costs over a larger number of kW,” he explained. “Increased module efficiency
(http://energy.gov/eere/sunshot/photovoltaics) spreads area-related costs that can scale with physical dimensions, like installation labor,
over a larger number of watts.”
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Credit: LBNL’s Tracking the Sun VIII report summary (http://emp.lbl.gov/sites/all/files/lbnl-188238%20presentation_0.pdf)

Five things utilities ought to know

Though many utilities may think of the residential and non-residential sectors of the solar business as somewhat tangential to their
concerns, they might want to think again, according to Solar Electric Power Association (https://www.solarelectricpower.org/) (SEPA) VP
Bob Gibson.
As an increasingly dynamic expression of customer choice, the former NRECA executive explained, utilities can benefit from an
awareness of trends in solar.
“Growth in customer-sited solar affects utility planning and operations,” he said. “Customers see their utilities as the energy experts
(http://www.utilitydive.com/news/how-sacramentos-public-utility-is-getting-in-the-residential-solar-busines/301840/) , and expect to get
informed answers to questions about electricity, including solar."
Five key points are particularly relevant as the Obama administration’s Clean Power Plan (http://www2.epa.gov/cleanpowerplan/cleanpower-plan-existing-power-plants) , increased state renewables mandates, and a rising opportunity in community shared arrays push
utilities toward more solar.
There is no doubt about economies of scale (http://www.utilitydive.com/news/utility-scale-solar-is-significantly-cheaper-than-rooftop-doesthat-make-i/402517/) . Median prices for residential systems between 8 kW and 10 kW were about 15% lower in cost in 2014 than those
between 2 kW and 4 kW. Non-residential systems over 1,000 kW were about $2.70 per watt in 2014, 36% less costly than non-residential
systems of less than 10 kW, which had a median price of $4.20 per watt. “Even greater economies of scale may arise when progressing to
utility-scale systems,” the study reports.
“Larger systems cost less than smaller systems and nobody debates it,” Barbose said. “The only matter of debate is how the benefits
compare
(http://www.oursolarrights.org/files/5513/8662/3174/Crossborder_Study_of_the_Benefits_of_Distributed_Solar_Generation_for_PSCo.pdf) .
Those who advocate for policy support for smaller systems argue they offer greater benefits that compensate for the greater cost.”
Second, modules of over 18% efficiency cost a premium of $0.80 per watt in 2014, both in residential systems and non-residential systems
of over 500 kW. Though solar researchers are urgently pursuing higher module efficiency, that premium is greater than balance of system
(BOS) and array size savings (http://energy.gov/eere/sunshot/cost-analysis-technology-competitiveness-market-uncertainty) .
Third, microinverters (http://energy.gov/eere/success-stories/articles/solarbridge-technologies-helping-solar-modules-speak-languageenergy) , which have captured a third of the residential market and a fifth of the below 500 kW non-residential market, similarly come with
a premium that is greater than any soft cost savings they defray.
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Fourth, racking (http://www.solarpowerworldonline.com/2014-top-solar-products/2014-top-solar-mounting-products/) that tracks the sun
across the sky has captured about 20% of the large non-residential market. It boosts costs about 15%, or $0.40 per watt, over fixed-tilt,
ground-mounted systems, and 19%, or $0.50 per watt, over roof-mounted projects. The data suggests that cost premium about matches
the increased electricity generation.
Finally, incentives from states and utilities (http://www.seia.org/about/solar-energy/solar-faq/what-rebates-incentives-are-available-solarenergy) , in the form of upfront rebates for system expenditures or as returns for system performance, have also “fallen substantially since
their peak a decade ago,” the paper reports. The incentives drop has tracked a “roughly 70% to 120%” installed cost drop.
Though incentives have supported the installed cost drop in solar, their decline is an indication of the success of policymakers’ deliberate
strategy to use predictable, transparent incentive reductions to signal the industry of the need to keep downward pressure on soft costs.
That pressure, Barbose said, “pushes the entire industry toward greater efficiencies and reduced margins.”
What does falling price variability mean?

“Our data reinforces the notion of tremendous variability in PV system pricing (http://www.utilitydive.com/news/whats-behind-solar-pricevariability-and-why-utilities-get-the-best-deals/370630/) that is a reflection of many different underlying differences between systems,
installers, geographies, data reporting conventions, and many other factors,” Barbose said.
“But," he noted, "the variability has narrowed over time.”
Since about 2010, the data shows a slow but steady narrowing in dispersion of prices, he said. “One interpretation is that markets are
maturing.”
Customers are becoming more informed (http://energy.gov/eere/sunshot/customer-acquisition) and installers are becoming more
competitive, Barbose said. “These are things we would expect to see in a maturing market. But the data is not granular and specific
enough to make that interpretation with certainty.”
LBNL researchers are working to better understand the drivers of price dispersion, he added.
The variability is not to be underestimated and is important to understand, Gibson said. California’s dominance of solar is
shrinking as solar-supportive policies and incentives in a wider range of states (http://www.seia.org/policy/state-solar-policy) help
overcome solar resource limitations.
“Some of the most active markets have higher median prices,” Gibson noted, while “installed residential solar in states like Montana and
Utah is below $3 per watt.”

Credit: LBNL’s Tracking the Sun VIII report summary (http://emp.lbl.gov/sites/all/files/lbnl-188238%20presentation_0.pdf)
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To study variability more closely, LBNL focused on Arizona, California, Massachusetts, and New Jersey, the four biggest markets
(http://www.seia.org/research-resources/solar-market-insight-report-2015-q1) . It found huge installer level pricing variations in each state,
Barbose said. But that variation had little to do with how active the installer was or whether the installer was doing third party-owned or
customer-owned solar, he explained.
There is no escaping the variability (http://emp.lbl.gov/sites/all/files/lbnl-6873e.pdf) , but the explanation for it is not clear, Barbose said.
“The inability to find a relationship is not necessarily proof the relationship doesn’t exist. It may be washed out by other factors.”
One other version of variability was that LBNL’s 2014 national median installed prices were higher than prices found by other researchers.
LBNL’s findings came out at a $4.30 per watt cost for residential systems, $3.90 per watt for non-residential systems smaller than 500 kW,
and $2.80 per watt for non-residential systems bigger than 500 kW.
Other nationally recognized price benchmarks (http://www.seia.org/research-resources/us-solar-market-insight) surveyed by LBNL came
out at $2.80 per watt to $4.50 per watt for residential systems and $1.70 per watt to $4.10 per watt for non-residential systems.
LBNL’s prices reflect a diversity of data and methods but “should not be taken as indicative of ‘typical’ pricing in all contexts, and should
not be considered equivalent to the underlying costs faced by installers,” the report explains.
The one unequivocal thing in the data is that the installed cost of solar has not stopped going down.
“I would not have been surprised if the drop tapered off, given the flattening of module prices,” Barbose said. “The fact that it has
continued to decline at more or less the same pace is a little surprising. And I guess I will be a little more surprised if we see this same
thing next year.”

Credit: LBNL’s Tracking the Sun VIII report summary (http://emp.lbl.gov/sites/all/files/lbnl-188238%20presentation_0.pdf)

Top Image Credit: Duke Energy (http://www.flickr.com/photos/dukeenergy/5187424917/sizes/z/in/photostream/)

Filed Under:
Solar & RenewablesDistributed Energy
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Relative Pricing from Other Shared Solar Programs
Includes Select Regional Programs - in cents per kWh

1

State

Total
Program
Size (MWs)

CSG
Premium
Bill Adder

CA

272

6.0

6.4 - 6.7

5.3 - 6.1

17.4

17.7

13.5

Net of solar value adj. and indifference and program costs

CA

269

7.0

6.0 - 7.2

4.9 - 6.2

16.8

16.1

12.4

Net of solar value adj. and indifference and program costs

Net of solar value adj. and indifference and program costs

Bill Credit 2
Residential Commercial Industrial

Retail Rate 3
Residential Commercial Industrial

1

Pacific Gas and Electric

2

Southern California Edison

3

San Diego Gas & Electric 1

CA

59

9.1

8.0

9.0

19.4

21.4

17.3

4

Xcel Energy - CO

CO

30

7.7

7.6

Custom

12.0

10.1

6.8

5

Salt River Project

AZ

20

9.9

9.9

9.9

11.4

9.1

6.3

6

Rocky Mountain Power -

OR, WA, CA,
UT, WY, ID

15

Various

Various

Various

7

Consumers Energy

MI

10

13.7

12.5

8.5

8

City Utilities of Springfield

MO

4.95

9.6

8.0

7.2

9

Xcel Energy - WI

WI

3

13.0

9.9

7.5

10 UniSource Energy Services

AZ

1.72

10.2

10.3

8.4

11 Colorado Springs Utilities

CO

12.3

8.3

7.7

12 Connexus Energy

MN

0.245

13.0

10.0

9.2

13 Xcel Energy - MN 4

MN

No Cap

12.6

9.5

7.5

1
2
3
4

1

1.95
7.5

7.5

7.5

3.0
7.4

7.4

6.9

2.0
5.6 + 4.2
Incentive

5.1-5.6 + 4.2
Incentive

4.9-5.1 + 4.2
Incentive

2.35
14.6

Program size represents total program cap, capacity added in an individual year is expected to be a fraction of this figure
Values rounded to the neares tenth
http://www.eia.gov/electricity/data/eia826/?scr=email
Includes the two cent REC Adder

14.2

12.0

Notes

Participants see a fixed 4.04 cent per KWH fuel adjustment in lieu of the
variable fuel adjustment that was 1.19 in July of 2014

Includes a performanced base credit of 4.25 per KWH
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ARR Adjustment Options
Adjustments from Pricing Filed on February 1, 2016 (per KWH)

Residential

Sm General
Service

General Service

Weighted
Average

Current Bill Credit

$0.14596

$0.14229

$0.11740

$0.12637

Customer Charge Component

$0.01387

$0.01126

$0.00156

$0.00539

Current Bill Credit w/o Customer Charge

$0.13209

$0.13103

$0.11584

$0.12098

REC Adder

$0.02000

$0.02000

$0.02000

$0.02000

Current w/o Customer charge & REC Adder

$0.11209

$0.11103

$0.09584

$0.10098

RDF, CIP & RES Riders

$0.00111

$0.00116

$0.00122

$0.00118

Current w/o Customer Charge, REC adder & Above Riders

$0.11098

$0.10987

$0.09462

$0.09979

Potential Pricing Alternatives

Billing Demand

$0.00000

$0.00000

$0.03175

$0.02164

Current w/o Customer, REC, Above Riders and Demand

$0.11098

$0.10987

$0.06288

$0.07815

Net Energy Billing Service Annualized Rates 1

$0.11158

$0.11158

$0.06415

$0.07925

8,757
29%

962
3%

20,815
68%

30,533
100%

2015TY Sales Approved in 13‐868 (000s) 2
Class Sales as a percent of total
1
2

Annualized based on a 63.80% (winter) and 36.20%(summer) sales split based on the 2015TY sales approved in Docket No. GR‐13‐868
2015TY sales per order in Docket No. GR‐13‐868. Compliance information filed on January 16, 2015. Excludes sales from classes not represented on the page.
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Solar*Rewards Community Price Impact Mitigation

Illustrative Example

Scenario 1

Scenario 2

Current Program Pricing Mechanics

Potential Program Pricing Mechanics
with a Price Adjustment Mechanism

Today bill credits will artificially drive up bill credit through increased
program participation

Price adjustment mechanism eliminates the price increase driven by
the S*R C program and limits non-participant impact
Adjustment Price (9.962) = Average System Energy - S*R C Bill Credit
Adjustment Cost ($43,434) = Adjustment Price x S*R C KWH

0 MW Solar*Rewards Community
KWh(000s)

Description
Avg. System Energy
Solar*Rewards Community
Fuel Clause
Base Rate
REC Incentive
Total (ARR Proxy)

Description

30,000
0
30,000

250 MW Solar*Rewards Community
KWh(000s)

Average MN State System Energy
Solar*Rewards Community
Fuel Clause
Base Rate
REC Incentive
Total (ARR Proxy)

29,564
436
30,000

30,000

($000s)

Description

2.674
12.636
2.674
7.962
2.000
12.636

802,200
802,200
2,388,600
600,000
3,790,800

Avg. System Energy
Solar*Rewards Community
Fuel Clause
Base Rate
REC Incentive
Total (ARR Proxy)

Price

($000s)

Description

2.674
12.636
2.819
7.962
2.000
12.781

790,541
55,093
845,634
2,388,600
600,000
3,834,234

Average MN State System Energy
Solar*Rewards Community
Fuel Clause
Base Rate
REC Incentive
Adjustment Mechanism
Total (ARR Proxy)

Solar*Rewards Community Program Impact
Price Increase
Increase as a % of ARR
Increase as a % of the Fuel Clause
Typical Annual Residential Usage (KWh)
Potential Incremental Residential Customer Cost per year

0 MW Solar*Rewards Community
KWh(000s)

Price

30,000
0
30,000

250 MW Solar*Rewards Community
KWh(000s)
29,564
436
30,000

436

Price

($000s)

2.674
12.636
2.674
7.962
2.000
12.636

802,200
802,200
2,388,600
600,000
3,790,800

Price

($000s)

2.674
12.636
2.819
7.962
2.000
-9.962
12.636

790,541
55,093
845,634
2,388,600
600,000
(43,434)
3,790,800

Solar*Rewards Community Program Impact
0.145
1.1%
5.4%
7,500
$10.86

Price Increase
Increase as a % of ARR
Increase as a % of the Fuel Clause
Typical Annual Residential Usage (KWh)
Incremental Residential Customer Cost per year

0.000
0.0%
0.0%
7,500
$0.00
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PUBLIC DOCUMENT TRADE SECRET DATA EXCISED
TRADE SECRET IN ENTIRETY
Please note our Comments and Attachment G contain “Trade Secret” data and
should be treated as confidential. They contain information the Company
considers to be trade secret data as defined by Minn. Stat. § 13.37(1)(b),
including data implicating sensitive security and transmission information and
proprietary pricing information that the Company does not publicly
disclose. Thus, Xcel Energy maintains this information as trade-secret
pursuant to Minn. Rule. 7829.0500, subp. 2. Attachment G provided with the
Non-Public version of this filing also contains data classified as trade secret
pursuant to Minn. Stat. §13.37 and is marked as “Non-Public” in its
entirety. Pursuant to Minn. R. 7829.0500, subp. 3, the Company provides the
following description of the excised material:
1.

2.
3.
4.

Nature of the Material: Attachment F represents Xcel Energy
Substation locations by the Sum of the MW for Solar Gardens on
those Substations. Only Substations with Solar Gardens are
represented in the map.
Authors: The data was prepared by Geospatial Tech Data XS and
Choice & Renewable Programs.
Importance: Attachment G contains data implicating sensitive
security and transmission information.
Date the Information was Prepared: The information was
prepared in March 2016.

[TRADE SECRET BEGINS

TRADE SECRET ENDS]
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Cost per Unit Growth - VOS Avoided Distribution Capacity Cost (KW)
A.

Estimate the percentage of distribution cost that is deferrable

Capacity Related
Project Cost
Nominal

B.

All MN Electric Distribution Costs
MN Deferrable Costs
FERC 360-367 Accounts
Nominal

% Capacity
Related

Capacity Related
Project Cost
Adjusted to 2016 Dollars

(a)

(b)

(b*c)=(d)

(a/b)=(e)

(d*e)=(f)

2015
2014
2013
2012
2011
2010
2009
2008
2007
2006
2006-15 Total

$21,289,615
$33,321,571
$42,782,338
$34,025,752
$18,286,517
$18,324,823
$15,617,571
$36,826,155
$13,162,607
$12,563,257

$165,627,655
$155,453,317
$172,580,006
$140,736,365
$122,977,640
$129,634,955
$111,965,737
$138,625,404
$108,937,389
$105,071,496

102.8%
105.7%
108.7%
111.8%
114.9%
118.2%
121.5%
124.9%
128.4%
132.1%

$170,298,355
$164,344,507
$187,595,873
$157,295,656
$141,323,424
$153,174,940
$136,028,008
$173,166,397
$139,918,570
$138,758,920
$1,561,904,651

12.9%
21.4%
24.8%
24.2%
14.9%
14.1%
13.9%
26.6%
12.1%
12.0%
18.1%

$21,889,982
$35,227,406
$46,504,750
$38,029,282
$21,014,497
$21,652,368
$18,973,904
$46,002,049
$16,905,979
$16,591,217
$282,791,433

2005
2006-15 Total

$12,231,129

$108,039,469

135.8%

$146,702,000
$1,708,606,651

11.3%
17.5%

$16,608,107
$299,399,540

Identify Capacity Related Distribution Expense ($MM)

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

Peak Data
MN
6,397,000
6,659,000
7,283,692
7,194,862
7,221,289
6,788,458
6,410,460
6,463,488
6,567,034
6,764,087
6,379,170
6,576,559

2006-2015
2005-2015

Total Growth
C.

Deferrable Costs
FERC 360-367 Accounts
Adjusted to 2016 Dollars

Inflation Adjustment
Inflation Rate
2.82%
(c)

Calulate Cost per kW Growth 2006-15
Distribution Cost
10 year KW growth
Cost per kW

$282,791,433 From A
(367,087) From B
($770)

Calulate Cost per kW Growth 2005-15
Distribution Cost
11 year KW growth
Cost per kW

$299,399,540 From A
17,830 From B
$16,792

KW Growth
-367,087
17,830

Average Annual
Growth Rate
-0.6181%
0.0279%
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Proposed Scope for Community Solar Interconnection Process Improvement
for Xcel Energy (Minnesota): March 28, 2016
PROJECT GOALS
ICF International (ICF) will conduct a process audit, benchmark against utility industry
best practices, and provide actionable recommendations to streamline the current
interconnection process for community solar installations in the Minnesota service
territory of Northern States Power Company, an operating company of Xcel Energy (Xcel).
The recommendations can then be integrated into Xcel’s current practices to drive cost
efficiencies, time savings, integration with Xcel’s grid modernization efforts, and better
alignment of expectations among Xcel, the Minnesota Public Utilities Commission, solar
developers, and community solar participants.
ICF is well‐positioned to support Xcel on this effort due to our experience across the solar
project development lifecycle, prior work on solar interconnection best practices,
understanding of Xcel’s operating environment from current and past assignments on grid
modernization and the value of solar, and deep bench of expert staff that can be made
available. ICF’s qualifications specific to this assignment are summarized at the conclusion
of this proposal. Our proposed approach is outlined below.

PROPOSED APPROACH & TASKS
ICF will provide an independent analysis of Xcel’s current processes for managing
interconnection requests within its Solar Rewards Community Program in Minnesota. ICF’s
analysis will be consistent with utility industry best practices by following the 10‐step
process described below:
1. Deep dive investigation and evaluation of current processes.
o Develop an understanding of Xcel’s practices (e.g., each portion of Xcel’s
multi‐stage process used in its workgroup discussions) as they currently
stand including controls, timing, and responsible parties. This will involve
interviews with key Xcel personnel who are currently involved with this
process (e.g., legal/regulatory, demand side management and renewable
energy customer programs, marketing/communications, engineering,
operations, emerging technologies, distribution and generation planning),
and objective review of individual stages that are both internal to Xcel and
externally‐driven.
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2. Evaluate sample of project interconnection applications across the process lifecycle.
o Review applications that are at various stages in the queue to understand the
details of each step, information quality, and what aspects are optional,
preferred, and required. For example, we will investigate the
appropriateness of the information gathered within the interconnection
process for community solar projects from 250 to 1,000 kW in capacity (and
potentially for the expedited (< 250 kW) process as an option) to see if there
are data elements that could be changed to reduce the number of hand‐offs of
information and to otherwise streamline the process internally and
externally.
3. Research and benchmark against other utility programs and processes.
o Industry experts at ICF will gather information from similar efforts at other
utilities including interviews and program documents to understand
comparable processes and identify opportunities and common challenges.
4. Interviews with a sample of local solar developers active in Xcel’s community solar
program.
o Conduct independent discussions with approximately ten (10) of the twenty‐
two (22) developers active in Xcel’s community solar program to provide
input into constraints, challenges, opportunities, and ways to better
communicate process expectations and timing. These interviews should
prove to be valuable in defining high‐quality, stakeholder‐supported
improvements and will be structured by ICF solar subject matter experts in
combination with ICF’s interview research team that is top 10 nationally. For
example, the interviews may identify if there are standardized formats for
system designs that may enable faster response times and easier review
cycles.
5. Review the interactions between Xcel’s community solar interconnection processes
and its hosting capacity screening and analysis methodologies.
o Coordinate observations and potential process improvements with relevant
Xcel grid modernization initiatives currently underway to ensure that
community solar interconnections are aligned for maximum long‐term
operational benefit to Xcel, while remaining compliant with the community
solar law. For example, ICF can explore if there are ways to front‐load
developer data requirements to support Xcel’s hosting capacity
Confidential – For Client Internal Purposes Only
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screening/analysis or even prioritize projects that clear hosting capacity
hurdles.
6. Identify gaps, opportunities, and challenges.
o Review and synthesize the data gathered to clearly document where
improvements could be made in the full interconnection processes focused
on 250 kW to 1,000 kW projects (and also cover the the expedited (< 250
kW) process as an option). Characterize and rank gaps to be filled based on
the time and complexity to implement, cost, and benefits (in reduced
interconnection timing and otherwise). This ranking will be refined based on
further discussion with Xcel and, then, form the basis of ICF’s
recommendations.
7. Evaluate constraints, resources, and complexities.
o Potential solutions will be reviewed with Xcel stakeholders to gather input
and refine based on organizational, systematic, or procedural challenges. For
example, the internal interconnection management systems may not have
the necessary data fields to capture all relevant information to enable fully
electronic review of applications.
8. Develop tailored recommendations for process improvements and potential impact.
o Clear and actionable recommendations with supporting rationale will be
provided for review.
9. Estimate level of effort and timeline for implementation of recommendations.
o Gather and summarize input from Xcel staff on the potential timeline, effort,
and costs based on the recommended solutions. This input can then support
further prioritization of recommendations and estimation of budgets for
implementation.
10. Describe potential tools and methods to help implement process management.
o For recommendations receiving positive feedback from Xcel, methods and
screening tools may be applied from existing external sources or outlined
anew to streamline the overall process. For example, simplified system sizing
and locational pre‐approval could be provided internally and externally to
reduce total review time and encourage more accurate self‐selection of
project sites and designs.
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DELIVERABLES
The deliverables are an analytic report with recommendations that would become a
publicly‐filed document emphasizing the voluntary actions that Xcel is taking to improve its
community solar interconnection process in conformance with national best practices, with
accompanying detail in a report for internal use including:


Overview of process improvement effort and potential benefits to Xcel, solar
program stakeholders, and broader ratepayers.



Description of how this effort fits within the broader context of Xcel grid
modernization plans in development.



Explanation of applicable best practices and benchmarks with recommendations
for how the process can be improved.



Implementation timeline and cost estimates with a view to shorter‐term and
longer‐term planning.



Identification of tools and methods that can enhance Xcel’s interconnection
processes.
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ESTIMATED TIME TO COMPLETE
ICF estimates it will take 16 weeks to complete this project and develop the associated external and internal reports. ICF’s
proposed timeline is below.
Proposed Timeline for Xcel Energy (MN) Community Solar Interconnection Process Improvement

Timeline
Step # and Description

Weeks 1‐2

1.

Deep dive investigation and evaluation of current processes

2.

Evaluate sample of project interconnection applications across the process
lifecycle

3.

Research and benchmark against other utility programs and processes

4.

Interviews with a sample of local solar developers active in Xcel’s community
solar program

5.

Review the interactions between Xcel's community solar interconnection
processes and its hosting capacity screening and analysis methodologies

6.

Identify gaps, opportunities, and challenges

7.

Evaluate constraints, resources, and complexities

8.

Develop tailored recommendations for process improvements and potential
impact

9.

Estimate level of effort and timeline for implementation of recommendations

Weeks 3‐4

Weeks 5‐6

Weeks 7‐8

Weeks 9‐10

Weeks 11‐12

10. Describe potential tools and methods to help implement process management
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ICF QUALIFICATIONS
ICF works across the full lifecycle of solar projects and has over three dozen staff who
consult on solar power projects and programs. We bring a holistic view of solar
deployment and industry best practices from our work with utilities; ISOs/RTOs; solar
developers/financiers; government energy agencies; and end‐user solar project owners,
hosts, and offtakers. ICF’s experience relevant to improving utility interconnection
processes at community solar project scale is highlighted below:


ICF senior solar experts led the team for the U.S. Department of Energy’s American
Solar Transformation Initiative while at his previous employer, which included
driving best practices and process improvements to municipal permitting and
inspection and utility interconnection standards and processes in over 200
jurisdictions across the country.



A planned ICF subcontractor on this topic was a key contributor to California’s
statewide model permitting process and guidebook. He is a frequent speaker at the
Solar Electric Power Association’s/Smart Electric Power Alliance’s (SEPA’s) utility
solar conferences and seminars and has worked in over a dozen utility territories
nationally to help evaluate solar programs and interconnection processes and
identify opportunities to deploy nationally‐recognized best practices.



ICF led a team supporting Edison Electric Institute last year to characterize
innovation and best practices nationally among utility renewable energy
products, including a brief profile of Xcel’s Solar Rewards Community Program in
Minnesota, as well as other utility community solar efforts and tariff‐ and
procurement‐based programs.



Earlier in 2016, ICF completed detailed reviews of 18 solar projects in the 0.5 MWDC
to 5.7 MWDC capacity range for the Massachusetts Dept. of Energy Resources that
included detailed pre‐application interconnection studies and suggestions for
accelerating deployment of high‐potential projects across several utility territories.



Multiple ICF senior staff previously worked for solar developers specializing in
0.5 MWDC to 5.0 MWDC projects and offer pragmatic experience in how developers
and engineering, procurement, and construction (EPC) firms view interconnection
processes and how to economize such efforts at community solar scale.



ICF staff are involved in writing community solar state‐of‐the‐industry and best
practice guides for the EPA and other organizations.
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