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Today’s Presentation

• VOS Background

• Methodology development

• Recent developments

• Next steps

• Resources
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Presentation Notes
In today’s presentation, I’ll go overThe policy backdrop for the MN VOS statuteHow the methodology was developedRecent developments and what we’re learning though implementationNext steps in the evolution of the methodologyAnd a few resources for a closer look at the methodology and how it was developed.



Key Points for MN VOS

• Separates customer electricity usage and 
production

• Quantifies net value to the utility, its 
customers, and society

• Expressed as a 25-year levelized value stream

• Not an incentive for distributed PV

• Stakeholder engagement and education is 
critical to understanding of valuation methods
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Presenter
Presentation Notes
There is a lot to unpack in the Value of Solar Methdology, but above all else, here are a few key takeaways:Separates customer electricity usage and productionCustomers are billed for all electricity usage under their existing tariff �and they are credited for all solar energy production under the VOS tariff. VOS quantifies net value to the utility, its customers, and societyExpressed as a 25-year levelized value stream, at present value, in $ per kWh.VOS is not an incentive for distributed PV, nor is it intended to eliminate or prevent current or future incentive programs.Stakeholder engagement and education is critical to understanding of cost / benefit methods 



Background
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First I’ll talk about the policy backdrop for the MN VOS statuteMap image from MN Solar Suitability App



Timeline - Minnesota DG

1981

• MN enacts 
net-
metering 
policy

MN Stat 216B.164

2011/2012

• Stakeholder 
workshops 
on DG

2013

• VOS statute
• Community 

Solar
• Net 

Metering up 
to 1MW

MN Stat 
216B.164
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Presenter
Presentation Notes
In 1981, within the context of public concern about state transmission line siting, Minnesota became the first state to enact a net metering policy.  In the decades since then, there has been an ongoing conversation between utilities and stakeholders on costs vs benefits., with either side politely agreeing to disagree.In 2011, amid stakeholder confusion on a variety of distributed generation topics, the state began a series of DG workshops to unpack each issue and establish a common basis of understanding. Ongoing stakeholder discussions in 2012 led to general consensus on moving forward with an approach similar to that used in Austin, Texas, where customers buy all of the energy they consume, and sell all of the electricity they generate.2013 was a big year for Minnesota legislation on distributed energy resources, with a Solar Electricity Standard of 1.5% x 2020 for Investor Owned UtilitiesA Net Metering cap of 1 MW for IOUsCommunity Solar for Xcel Energy,And the first state level VOS policy in the nation,



MN Value of Solar Methodology 
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Required value components

• energy and its delivery
• generation capacity
• transmission capacity
• transmission and 

distribution line losses
• environmental value

Presenter
Presentation Notes
The 2013 Legislation required the Department of Commerce to develop a methodology �to quantify the value of distributed solar electricity with the following required components : energy and its deliverygeneration capacitytransmission capacitytransmission and distribution line lossesenvironmental value



MN Value of Solar Methodology 
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• in lieu of Net Metering for solar PV < 1MW 
• charges customer for electricity consumed at 

retail rate 
• compensates customer through VOS bill credit

Investor Owned Utilities may apply to the MN 
PUC for a VOS tariff: 

VOS is rate for use in Community Solar Gardens

Presenter
Presentation Notes
As a replacement for net metering, the statute is voluntary.Investor Owned Utilities may apply to the MN PUC for a VOS tariff �in lieu of Net Metering for solar PV < 1MW that charges customer for electricity consumed at retail rate, and  compensates customer through VOS bill creditThe 2013 legislation also identifies VOS as the rate for use in Community Solar Gardens



Methodology Development
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Photo: St. John’s Abbey Solar Farm, St. Joseph, MN



VOS Methodology
Development and Review Process

Project team:
• MN Department of Commerce - designed and led 

stakeholder process
• Clean Power Research – technical and analytical support
• Rocky Mountain Institute – Meta-analysis of 

Solar PV Benefit & Cost Studies
• Rabago Energy – Austin Energy VOST experience
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Presenter
Presentation Notes
The Department of Commerce designed and led an extensive stakeholder process in Fall 2013, incorporating significant national experience and expertise including:Clean Power Research – technical and analytical supportRocky Mountain Institute – performed a Meta-analysis of Solar PV Benefit & Cost StudiesRabago Energy – Austin Energy VOST experience



Approach for MN VOS Methodology

Objectives: 

• Quantify value streams from a societal perspective; 

• Simplify methodology and inputs; 

• Provide transparency; and 

• Facilitate modification.
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Presenter
Presentation Notes
Objectives: Quantify the benefits, net of costs, to the utility, its customers, and society; Simplify methodology and input data sets (where possible and warranted); Provide transparency; and Facilitate modification, if necessary, in future years.



Stakeholder Engagement 

11

• 4 workshops

• 3 comment periods

5/4/2018

Presenter
Presentation Notes
So, the MN VOS Methodology is based on:the enabling statute, input from four stakeholder workshops, more than 50 sets of written comments, Department analysis, and subsequent public review and approval by the state Public Utilities Commission. 



MN PUC Review Process
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• March 12, 2014
MN PUC approved 
VOS Methodology

5/4/2018

Presenter
Presentation Notes
Commerce developed a draft methodology and submitted it to the PUC in January.On March 12, 2014, the MN Public Utilities Commission voted to approve the Methodology.



Foundations of Methodology
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Presentation Notes
So, the MN VOS Methodology is based on:the enabling statute, input from four stakeholder workshops, more than 50 sets of written comments, Department analysis, and subsequent public review and approval by the state Public Utilities Commission. 



Recent Developments
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Community Solar array in Red Wing, MN, photo by IPS-Solar 



VOS for Community Solar

MN Statute requires use of VOS for 
Community Solar Gardens (CSG)

• Xcel: 

• As of 2017, new CSG applications use VOS rate

• Mn Power:

• VOS under consideration for CSG

5/4/2018 mn.gov/commerce 15

Mn Stat 216B.1641

Presenter
Presentation Notes
MN Statute requires use of VOS for Community Solar Gardens (CSG)Xcel: Jan 1, 2017 new CSG applications use VOS rate$0.128/kWh Levelized, $0.103/kWh 1st year (2017)Mn Power:Jan 27, 2017 Mn Power filed 2017 VOS calculation based on 2015 IRP assumptions$0.126/kWh Levelized, $0.104/kWh 1st year (2017)



Xcel 2018 VOS for CSG

16
Source: Xcel filing, April 5, 2018, Docket No. 13-867
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Presenter
Presentation Notes
This slide shows the relative amounts of the individual value components in Xcel’s 2018 VOSThe largest components are avoided fuel cost, generation capacity, transmission capacity, and avoided environmental costs.The Value of solar is calculated as the Levelized cost over a 25 year generator life



Next Steps
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Photo by Geronimo Solar



Value of Solar for Xcel CSG – Next Steps

Per March 26, 2018 PUC Order:

• 2018 updates
• Weather-normalized historic 

distribution costs 

• Include environmental costs for 
NOx , SO2 , and PM2.5

• under consideration:
• Locational distribution values

18mn.gov/commerce5/4/2018

Presenter
Presentation Notes
We’re continuing to learn as we implement the Value of Solar methodology in community solar programs.Per March 26, 2018 PUC Order:2018 updatesWeather-normalized historic distribution costs Include environmental costs for NOx, SO2, and PM2.5 �   (updated by 1/3/2018 PUC Externalities Order)under consideration:Locational distribution values – Commerce is working with stakeholders to review the calculation of location-specific avoided distribution costs for future consideration in the VOS rate



Anticipated Impacts

• Will residential customers subscribe to 
community solar at the VOS rate? 

• Will utilities opt for VOS as an alternative 
to net metering?

• Too soon to tell.

5/4/2018 mn.gov/commerce 19

Presenter
Presentation Notes
What are the impacts of VOS? It may be too soon to tell.A few things that we are looking at with Value of Solar, are:1) Will Xcel residential customers find the VOS rate compelling enough to subscribe?	In 2017, the first year where Value of Solar took effect, Xcel received a total of 60 applications for solar gardens, mostly at the end of the year. So it’s still a little too soon to tell whether the value of solar rate will be accessible for residential customers.2) Will utilities opt for VOST as an alternative to net metering?Based on utility comments and testimony, utilities are still reluctant to use Value of Solar in lieu of net metering for solar PV.  Some utilities have cited the complexity of administration, others have differed on the approach to the calculation method and the inclusion of environmental externalities.Ultimately, the process of quantifying the value of solar has made an interesting counterpoint to utility concerns around net metering.



Key Points for MN VOS

• Separates customer electricity usage and 
production

• Quantifies net value to the utility, its 
customers, and society

• Expressed as a 25-year levelized value stream

• Not an incentive for distributed PV

• Stakeholder engagement and education is 
critical to understanding of valuation methods
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Presenter
Presentation Notes
There is a lot to unpack in the Value of Solar Methdology, but above all else, here are a few key takeaways:Separates customer electricity usage and productionCustomers are billed for all electricity usage under their existing tariff �and they are credited for all solar energy production under the VOS tariff. VOS quantifies net value to the utility, its customers, and societyExpressed as a 25-year levelized value stream, at present value, in $ per kWh.VOS is not an incentive for distributed PV, nor is it intended to eliminate or prevent current or future incentive programs.Stakeholder engagement and education is critical to understanding of cost / benefit methods 



Resources
• eDockets:

• MN Value of Solar Methodology,
Docket 14-65

• Xcel Community Solar Garden, 
Docket 13-867

• Minnesota Power Community Solar 
Garden, Docket 15-825

• NREL: Solar STAT Blog ”Minnesota Values 
Solar Generation with VOS Tariff”
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Presenter
Presentation Notes
The Utility dockets include live spreadsheets with VOS rate calculationsImage: Connexus Community Solar Array, Ramsey, MN; Photo by Prairie Restorations.



Thank You!
Lise Trudeau

Lise.Trudeau@state.mn.us
651-539-1861
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Xcel VOS for CSG
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Levelized 1st year

2014 $0.1208 $0.0940 

2015 $0.1364 $0.1075 

2016 $0.1239 $0.0995 

2017 $0.1275 $0.1033 

2018 $0.1202 $0.0976

mn.gov/commerce5/4/2018

Presenter
Presentation Notes
The 2017 rate increase over 2016 levels was driven by an increase in avoided costs for natural gas and environmental impacts.



Xcel 2017 VOS for CSG

24
Source: Xcel filing, September 30, 2016, Docket No. 13-867
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Avoided costs

Presenter
Presentation Notes
This slide shows the relative amounts of the individual value components in Xcel’s 2017 VOSThe largest components are avoided fuel cost, generation capacity, transmission capacity, and avoided environmental costs.The avoided distribution capacity value is zero in Xcel’s 2017 VOS rate, however, the overall 2017 value of solar rate increased slightly from 2016 calculations. The Value of solar is calculated as the Levelized cost over a 25 year generator life



Xcel 2018 VOS for CSG

25
Source: Xcel filing, April 5, 2018, Docket No. 13-867
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Presentation Notes
This slide shows the relative amounts of the individual value components in Xcel’s 2018 VOSThe largest components are avoided fuel cost, generation capacity, transmission capacity, and avoided environmental costs.The Value of solar is calculated as the Levelized cost over a 25 year generator life



Solar Electricity in Minnesota
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• systems are getting bigger

• more installations at commercial sites

• market is primarily in IOU territory

2007

•250
installations

2017

•4,500
installations

Presenter
Presentation Notes
In 2007, Minnesota had 250 solar PV installationsIn 2017, there were over 4,500 solar PV installations and growing fastsystems are getting bigger increasing number of installations at commercial sitesmarket activity is primarily in IOU territorythough Coops are initiating community solar & some utility scale solar development
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	Minnesota Value of Solar�Lise Trudeau | Sr. Engineering Specialist�National Council on Electricity Policy, Annual Meeting
	Today’s Presentation
	Key Points for MN VOS
	Background
	Timeline - Minnesota DG
	MN Value of Solar Methodology 
	MN Value of Solar Methodology 
	Methodology Development
	VOS Methodology�Development and Review Process
	Approach for MN VOS Methodology
	Stakeholder Engagement 
	MN PUC Review Process
	Foundations of Methodology
	Recent Developments
	VOS for Community Solar
	Xcel 2018 VOS for CSG
	Next Steps
	Value of Solar for Xcel CSG – Next Steps
	Anticipated Impacts
	Key Points for MN VOS
	Resources
	Thank You!
	Xcel VOS for CSG
	Xcel 2017 VOS for CSG
	Xcel 2018 VOS for CSG
	Solar Electricity in Minnesota
	Timeline - Minnesota DG

