
 

 
July 1, 2013 
 
 
Burl W. Haar 
Executive Secretary 
Minnesota Public Utilities Commission 
121 7th Place East, Suite 350 
St. Paul, Minnesota 55101-2147 
 
RE: Comments of the Minnesota Department of Commerce, Division of Energy Resources 
 Docket Nos. E002/CI-13-315 and E002/GR-10-971 
 
Dear Dr. Haar: 
 
Attached are comments of the Minnesota Department of Commerce, Division of Energy 
Resources (Department) concerning Northern States Power Company d/b/a Xcel Energy’s (Xcel 
or Company) progress on the Large Customer Photovoltaic Rate proposal including concerns 
regarding the Effective Load Carrying Capacity (ELCC) study work to date, agreement on next 
steps, and remaining issues. 
 
As discussed further herein, based on our review of the May 1st draft ELCC report, our 
participation in the June 11th stakeholder meeting, and subsequent analysis and discussions, the 
Department recommends that Xcel take the following steps, which the Department has discussed 
with Xcel: 
 

• Use time-synchronized PV and load data:  The Department recommends that Xcel rerun 
the full ELCC analysis with specific year, specific site, time-stamped hourly electrical 
output for photovoltaic (PV) plants (using the National Renewable Energy Laboratory’s 
System Advisor Model and the National Solar Radiation Database) with time-
synchronized load data from the same year from Xcel or the Midcontinent Independent 
System Operator (MISO).  The analysis should be run for multiple full years. 

 
Acceptable alternatives to rerunning the full ELCC could be to:   
- Approximate the ELCC using the approximation methodology specified in MISO’s 

Business Practices Manual for non-wind variable generation and the available 
historical Minnesota large PV plant data sets (St. Johns and the Minneapolis 
Convention Center), or  

- Leave the interim solar capacity credit in place until after the Value of Solar 
methodology (including the capacity value component) is developed by the 
Department and approved by the Commission (scheduled for April 1, 2014). 
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• Study multiple PV plant orientations:  The Department recommends that Xcel use the 
following PV array orientations to cover a representative range of installations:  
- 10 degree tilt @ 180 degree azimuth,  
- 30 degree tilt @180 degree azimuth,  
- 45 degree tilt @180 degree azimuth,  
- 30 degree tilt @200 degree azimuth,  
- 30 degree tilt @ 220 degree azimuth, and  
- a tracker with single axis 45 degree east & 45 degree west of 180 degree azimuth. 
 

• Study multiple smaller plants over numerous, geographically diverse locations:  The 
Department recommends that Xcel disaggregate the PV study into at least a half dozen 
geographically dispersed sites. 
 

• Calculate the value of avoided capacity:  Using the method outlined on pages 6-8 of the 
Department’s December 3, 2012 comments in Docket Nos. E002/GR-10-971 and 
E002/M-10-1278, the Department recommends that Xcel apply the percent of PV 
nameplate rating from the corrected ELCC assessment to the avoided capacity value of a 
gas peaking plant and the associated updated transmission and distribution losses to 
calculate the solar capacity credit ($/kW-month). 
 

In addition, the Department recommends, as will be developed further in subsequent comments, 
that the capacity credit of $5.15 per kW-month be applied to all hours in all months.  The 
Department discusses this issue further below.   
  
Finally, the Department notes that the work on capacity value of large PV in this docket should 
inform but not limit or predetermine the outcome of the upcoming work on the development of 
the methodology Value of Solar Tariff stemming from the alternative tariff; Article 9, 
Subdivision 10 of new energy legislation.  While the Department expects the basic principles in 
the two proceedings to be similar, there are differences in the approaches; further, discovery of 
relevant facts as the work progresses may lead to revisions over time. 
 
The Department is available to answer any questions that the Commission may have. 
 
Sincerely, 
 
 
 
/s/ CHRISTOPHER T. DAVIS 
Rates Analyst 
 
CTD/ja 
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BEFORE THE MINNESOTA PUBLIC UTILITIES COMMISSION 
 

COMMENTS OF THE 
MINNESOTA DEPARTMENT OF COMMERCE 

DIVISION OF ENERGY RESOURCES 
 

CAPACITY RATE FOR LARGE SOLAR  
PHOTOVOLTAIC RESOURCES 

 
DOCKET NOS. E002/CI-13-315 and E002/GR-10-971 

 

 
 

I. BACKGROUND 

 
Overview of Department’s Initial Comments (E002/GR-10-971) 
On December 3, 2012 the Minnesota Department of Commerce, Division of Energy Resources 
(Department) filed initial comments concerning Northern States Power Company d/b/a Xcel 
Energy’s (Xcel or the Company) Compliance Filing in regards to the Company’s agreement to 
study the load profile of solar generation facilities.  The Department noted the following in those 
comments: 

- The Department agreed with Xcel that PV systems contribute to meeting power 
system capacity requirements during peak periods and that Xcel’s current Standby 
Tariff does not yet incorporate this contribution. 

- Xcel’s initial analysis used an approximation method for estimating the value of 
capacity of generation resources.  Effective Load Carrying Capability (ELCC), the 
best practice in the industry for determining the capacity value of variable generation 
resources, is a more rigorous analytical approach but requires more sophisticated 
modeling and more robust PV and load data. 

- The Department recommended improvements to Xcel’s initial analysis.  These 
improvements indicated that that the PV capacity credit could range as high as 
approximately $7.44 to $9.57 per kW per month.  The upper end of this range 
resulted from application of MISO rules to accredit non-wind variable generation  
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resources (these rules are based on the hours ending 2pm, 3pm, and 4pm Central in 
the months June, July, and August). 

- The Department recommended that the Commission require Xcel to file a petition to 
establish a solar capacity credit that appropriately reflects the value of solar resources 
on the Xcel system.  The Department recommended that the solar capacity credit be 
implemented by modifying the Standby Service Rider. 

- The Department recommended that the Commission require Xcel to conduct an 
ELCC study for photovoltaic resources in its territory by the end of 2013.  In 
addition, the Department recommended that Xcel work with MISO to conduct a more 
rigorous ELCC study. 

- Assessment of the value provided by PV connected to the grid is occurring in many 
regions around the country.  These assessments have identified a number of valuation 
categories including energy savings, loss savings, generation capacity savings, fuel 
price hedge value, transmission and distribution capacity savings, and environmental 
benefits.  The Xcel Solar Load Profile Study is an initial, partial assessment of one of 
the values (capacity) provided by grid connected PV.  The Department will work with 
stakeholders in the coming year to refine estimated values and costs of distributed 
generation in Minnesota. 

 
Department’s Reply Comments (E002/GR-10-971) 
On January 18, 2013 the Department filed reply comments recommending that the Commission 
set the capacity value at $5.15 per kW-month for every month. 
 
Order Setting Interim Rate and Establishing New Solar Rate Docket 
On April 13, 2013 the Commission ordered the following: 

1. Xcel shall immediately modify its Standby Service tariff to provide an interim 
photovoltaic capacity credit of $5.15 per kW per month.  Large photovoltaic 
customers on the Standby Service tariff should receive this credit beginning with 
bills issued on or after June 1, 2013.  

2. Xcel’s study filed on September 14, 2012 meets the requirements of paragraph 16 
in the Commission’s May 14, 2012, Findings of Fact, Conclusions, and Order in 
Docket No. 10-971.  

3. Docket No. E002/CI-13-315, In the Matter of a Rate for Large Solar Photovoltaic 

Installations, is established for future submissions in this matter.  Xcel’s solar 
load profile data study, and all filings related to the study in Dockets No. 10-971 
and 10-1278 filed on or after August 24, 2012 are hereby incorporated into 
Docket 13-315 by reference.  Filings described in the paragraphs below shall be 
filed in Docket No. 13-315.   
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4. On or before May 1, 2013, Xcel shall file preliminary results of its Effective Load 
Carrying Capacity study, including as much supporting data as possible.  

5. Xcel shall hold a meeting with stakeholders to explain and discuss the preliminary 
inputs, assumptions, and results of the study, and shall encourage stakeholders to 
file information requests, to which Xcel shall respond.  

6. Xcel shall re-run the ProSym analysis used in the Effective Load Carrying 
Capacity study in response to stakeholder requests and file the revised results.  

7. On or before July 1, 2013, Xcel shall (and stakeholders may) file with the 
Commission a report on progress on the Large Customer Photovoltaic Rate 
proposal, and agreement or disagreement over results of the Effective Load 
Carrying Capacity Study.  

8. On or before October 1, 2013, Xcel shall file a large customer photovoltaic rate 
proposal that appropriately reflects the value of solar resources on Xcel’s system.  
As part of the Company’s proposal, Xcel shall also re-evaluate the interim 
Standby Service tariff capacity credit established in paragraph 1, above.  

9. Xcel shall work with stakeholders to explore and develop the solar rate proposal.  
The proposal should address concerns raised by interested parties and 
stakeholders, including responses to the Company’s Solar Load Profile Study 
(filed September 14, 2012 in Docket No. 10-917) and the ELCC study, as well as 
any legislation enacted by the Legislature.  

 

Draft ELCC Study 
On May 1st Xcel filed a draft Solar Effective Load Carrying Capability Study (E002/CI-13-315).  
Xcel held a stakeholder meeting on June 11, 2013 to review and discuss the draft report. 
 
Related New Energy Legislation (Article 9, Subdivision 10 – Alternative Tariff)  
The 2013 Minnesota Legislature concluded in May 2013 with multiple new policies affecting 
future solar development in the state.  One of these new policies is a Value of Solar Tariff.  As an 
alternative to net metering, investor-owned utilities may apply to the Commission for a value of 
solar tariff that compensates customers through a credit for the value to the utility, its customers, 
and society for operating distributed PV systems interconnected to the utility and operated by the 
customer primarily for meeting their own energy needs.  In other words, this approach moves the 
netting of energy sold to and bought from the customer from the meter to the bill.  The 
Department must establish the methodology no later than January 31, 2014.  The methodology 
must include the value of energy and its delivery, generation capacity, transmission capacity, 
transmission and distribution line losses, and environmental values.   
 
The Department is currently putting together implementation plans, including a stakeholder 
process, for development of the Value of Solar methodology.    
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Although one component of the alternative tariff, generation capacity, is similar to the PV 
capacity credit, which is the focus of this docket, the alternative tariff will only be available after 
a) the Department develops the methodology (by January 31, 2014), b) the Commission 
approves the methodology, c) the utility chooses to develop an alternative tariff (using the 
approved methodology) and submits it to the Commission for approval and d) the Commission 
approves the tariff.  Even then, this alternative tariff would only apply to customers that qualify 
for net metering and thus would be inaccessible to some large photovoltaic customers. 
 

 

II. DEPARTMENT’S ANALYSIS 

 
A. XCEL COMPLIANCE FILING (E002/CI-13-315) 

 
On May 30, 2013 Xcel filed an Interim Rate of $5.15 per kW per month as a modification to the 
Standby Service Rider.  In response to an Information Request from the Solar Rate Reform 
Group (SRRG IR 1), Xcel stated that the interim solar capacity credit “occurs in billing months 
after grace period hours are exhausted.” From the Department’ review of Xcel’s May 30, 2013 
compliance tariff filing (see Attachment) it appears that Xcel is interpreting the tariff language to 
delay application of the credit for several months each year (the standby grace period is 964 
hours per year). 
 
However, the Department’s recommendation was that “the capacity credit be set at $5.15 per 
kW-month for every month.”  It appears that the Commission’s Order adopted that approach by 
stating that “large photovoltaic on the Standby Service tariff should receive this credit beginning 
with bills issued on or after June 1, 2013.” 
 
The Department was unaware of Xcel’s interpretation until reviewing Xcel’s response to 
SRRG’s information request noted above, subsequent to Xcel’s May 30, 2013 compliance filing.  
Because the solar rate is interim and will be revised in the near future, and because a significant 
amount of resources will be required by numerous parties in developing the final solar rates, the 
Department reserves this issue now, to be addressed in final solar rates, based on further 
development of this issue.  Thus, to help develop this issue, the Department recommends that 
Xcel address in reply comments the basis for the Company’s interpretation and approach.  
 

B. BASIS FOR USING ELCC 

 
ELCC is a rigorous analytical approach but it requires sophisticated modeling tools and robust 
PV and load data.  As with all modeling work, the specific assumptions and methodologies can 
have a significant impact on the study findings.  Particularly important is starting with a robust 
PV data set that is time synchronized with the appropriate corresponding load data set. 
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Power System reliability requires that there be sufficient installed capacity to meet electric load 
at a prescribed level of risk (resource adequacy).  Capacity value is the amount of additional load 
that can be served due to the addition of a generator while maintaining the prescribed levels of 
reliability.  Effective Load Carrying Capability (ELCC), a Loss of Load Probability (LOLP) / 
Loss of Load Expectation (LOLE) based reliability analysis, is the preferred methodology for 
assessing capacity value of solar generation. 

 
MISO sets a Planning Reserve Margin annually for Xcel, based on MISO LOLE study.  The 
capacity value for wind generation on the Xcel system has for a number of years been set using 
an ELCC methodology through MISO’s annual full LOLE study.  It is expected that, as solar 
resources grow in the Midwest and more high quality PV data sets become available, MISO will 
in future years also calculate the capacity value of PV in the same rigorous LOLE study process.  
 
As noted above, the Department and Xcel have been discussing refinements to Xcel’s ELCC 
method.  The Department appreciates Xcel’s cooperation to date and expects that the solar rates 
developed in this proceeding will be based on appropriate data.  The following are some of the 
issues that have been discussed to date. 
 

1. Time-synchronized PV and load data 

 
PV and load data sets that are high quality and time-synchronized are critically important to 
producing a meaningful ELCC answer.  Xcel’s use of Typical Meteorological Year data does not 
meet this threshold.  This important requirement can be met by using time-stamped, time 
synchronized PV and load data sets in a full ELCC analysis or by using an ELCC approximation 
such as the MISO Business Practices Manual methodology for accrediting capacity of non-wind 
variable generation (as outlined in the Departments initial 12/3/12 comments to the 
Commission). 

 
2. Multiple PV plant orientations: 

 
Xcel studies a single PV plant orientation (array tilt & azimuth).  The orientation of PV facilities 
(e.g. whether the facilities are installed in an orientation that maximizes annual energy 
production, or in one that maximizes power production in the peak hour, or track to face the sun 
as the sun moves throughout the day) affects the amount of power a PV unit produces and thus 
raises the question about whether it is necessary to have different rates for solar units that follow 
the sun (maximizing annual energy) or are set to optimize the alignment of PV output with peak 
load hour (maximize peak production).  
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3. Multiple smaller plants over numerous, geographically diverse locations  

 
An important characteristic of solar resources is spatial diversity – total variability decreases and 
capacity value increases relative to larger region sizes.  Because the 100 MW increment of solar 
studied in the draft analysis was modeled as a single plant in a single location, the study needs to 
be expanded to reflect the diverse configuration.  
 

4. Calculating the value of avoided capacity 

 
The items listed above pertain to calculating the amount of solar capacity to which a value of 
solar should be applied.  In the draft ELCC report, Xcel discussed the second key component of 
the solar capacity credit:  the value of the avoided capacity.  Xcel used the monthly demand 
charge for this component.  However, this rate is significantly less than the avoided capacity 
value of a gas peaking plant and the associated transmission and distribution losses, as discussed 
in the Department’s initial comments.  For the reasons identified in those December 3, 2012 
comments, which were part of the basis for the approved interim rate, the Department 
recommends that Xcel apply the percent of PV nameplate rating from the corrected ELCC 
assessment to the avoided capacity value of a gas peaking plant and the associated updated 
transmission and distribution losses to calculate the solar capacity credit ($/kW-month). 

 
 
III. RECOMMENDATIONS 
 
The Department recommends that Xcel do the following in calculating the value of solar in this 
proceeding: 

• Use time-synchronized PV and load data:  The Department recommends that Xcel rerun 
the full ELCC analysis with specific year, specific site, time-stamped hourly electrical 
output for photovoltaic (PV) plants (using the National Renewable Energy Laboratory’s 
System Advisor Model and the National Solar Radiation Database) with time-
synchronized load data from the same year from Xcel or the Midcontinent Independent 
System Operator (MISO).  The analysis should be run for multiple full years. 

 
Acceptable alternatives to rerunning the full ELCC could be to:   
- Approximate the ELCC using the approximation methodology specified in MISO’s 

Business Practices Manual for non-wind variable generation and the available 
historical Minnesota large PV plant data sets (St. Johns and the Minneapolis 
Convention Center), or  

- Leave the interim solar capacity credit in place until after the Value of Solar 
methodology (including the capacity value component) is developed by the 
Department and approved by the Commission (scheduled for April 1, 2014). 
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• Study multiple PV plant orientations:  The Department recommends that Xcel use the 
following PV array orientations to cover a representative range of installations:  
- 10 degree tilt @ 180 degree azimuth,  
- 30 degree tilt @180 degree azimuth,  
- 45 degree tilt @180 degree azimuth,  
- 30 degree tilt @200 degree azimuth,  
- 30 degree tilt @ 220 degree azimuth, and  
- a tracker with single axis 45 degree east & 45 degree west of 180 degree azimuth. 
 

• Study multiple smaller plants over numerous, geographically diverse locations:  The 
Department recommends that Xcel disaggregate the PV study into at least a half dozen 
geographically dispersed sites. 
 

• Calculate the value of avoided capacity:  Using the method outlined on pages 6-8 of the 
Department’s December 3, 2012 comments in Docket Nos. E002/GR-10-971 and 
E002/M-10-1278, the Department recommends that Xcel apply the percent of PV 
nameplate rating from the corrected ELCC assessment to the avoided capacity value of a 
gas peaking plant and the associated updated transmission and distribution losses to 
calculate the solar capacity credit ($/kW-month). 
 

In addition, the Department recommends that Xcel address in reply comments the basis for the 
Company’s interpretation that they would apply the interim solar capacity credit ($5.15/kW-
month) until after the 964 hours of standby grace period is exhausted each year (results in a delay 
of about 2 months each year) 
 
 
/ja 
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