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Minnesota Power hereby submits, via electronic filing, it’s Reply Comments in response 

to the Minnesota Public Utilities Commission’s (“Commission”) Notice of Comment Period on 
Distribution System Planning Efforts and Considerations in Docket No. E999/CI-15-556 (or, 
Notice”). In the Notice the Commission outlines questions intended to seek information 
regarding utility planning operations. Attached are the Company’s responses to the inquiries 
contained in the Notice.  

 
Please contact me at the number above with any questions. 

 
 
 Sincerely, 
 

  
 Jenna Warmuth 
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STATE OF MINNESOTA  
BEFORE THE 

MINNESOTA PUBLIC UTILITIES COMMISSION 
 

 
In the Matter of the Commission Investigation  Docket No. E999/CI-15-556 
into Grid Modernization:   
Focus on Distribution System Planning COMMENTS 
    

I. INTRODUCTION 

 On April 21, 2017 the Minnesota Public Utilities Commission (“Commission”) issued a Notice of 

Comment Period on Distribution System Planning Efforts and Considerations in Docket No. E999/CI-15-

556 (or, Notice”). In the Notice the Commission outlines questions intended to seek information regarding 

utility planning operations. 

 Grid modernization, which includes planning for, and building toward, a smarter energy infrastructure, 

is a top priority at Minnesota Power (or, “the Company”). It is driven by the need to upgrade the 

Company’s electric distribution and metering systems; implement load control programs; and customer 

engagement strategies for improved reliability and energy efficiency, lower costs and more certain peak 

demand reductions. Minnesota Power’s strategy is focused on small‐scale smart grid investments in key 

areas to first test the efficacy of technologies and systems and then scale‐up when cost‐effective 

solutions are verified.  

 Minnesota Power has positioned itself well for the emerging trends and changes coming in all areas 

of its business, including both accommodating and incentivizing increased presence of Distributed Energy 

Resources (“DER”) on its system. The Company must navigate these changes while keeping its core 

tenets of safety, reliability and affordability for its customers in the forefront. In addition to the current 

strategic positioning, Minnesota Power has encouraged collaborative stakeholder development through 

the regulatory process to ensure fair and balanced policy.  
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  While looking toward the future in meeting the needs of its customers and planning for new 

technology and innovation in its distribution system, the Company must also balance its initiatives with the 

realities of its customer mix and the region’s capacity for DER and grid modernization investment. Most of 

Minnesota Power’s service territory is rural.1 In Saint Louis County, Minnesota, for example, where 

Minnesota Power’s largest city, Duluth (population ~80,000) is situated; the median household income is 

approximately $47,000 per year. The median income by county in Minnesota Power’s service territory 

ranges from around $43,000 to $53,000. This is in contrast to more urban, metro-area counties, where 

annual median incomes range closer to $75,000 - $85,000. These geographic, customer demographic, 

and economic considerations necessitate an approach to grid modernization investment that matches 

customers’ interests and economics. 

 Minnesota Power continues to focus on providing reliable and low‐cost energy, while making prudent 

technology investments to enhance customer experience and reliability. Central to this customer compact 

is the distribution system planning process which guides investments on the system. All system 

investments must be weighed by cost, number of customers served, and practicality of expected results. 

The distribution planning process to-date has followed a very traditional model for Minnesota Power, 

taking into consideration load growth, system age, reliability statistics, customer needs and regulatory 

objectives looking through a specific project planning continuum on a rolling five-year basis, with a larger 

system-wide outlook subject to a 10 year planning window.  

 

 Minnesota Power has a longstanding history of working with its customers on the implementation of 

innovative DER. From backup power supply options to the newest solar technology, the Company is 

continuously monitoring the emerging trends of technology and its customer requirements. Minnesota 

Power is pursuing distributed energy resources that are consistent with its current EnergyForward 

resource strategy, which is designed to deliver safe and reliable service at the lowest possible cost to 

customers while protecting and improving the region’s quality of life.  

 

                                                 
1 http://www.census.gov/quickfacts/table/IPE120214/27137 
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 Minnesota Power has consistently worked on process improvement and optimization of the 

interconnection of DER. This optimization required a change in philosophy with regard to planning, in that 

distribution system planners must now work to find locations where distributed energy resources can not 

only be accommodated, but when they can enhance system reliability and possibly improve the economic 

operation of the system.  

 The DER interconnection process is one of the more complex interactions that Minnesota Power has 

with customers, as it requires coordination between the customer, manufacturer, installer, inspector and 

the Company. Minnesota Power has dedicated Renewable Programs professionals and education tools 

to continually clarify and streamline the interconnection process. By enhancing customer communication 

efforts, Minnesota Power is helping to align customer expectations with achieved results. These efforts 

will aid in ensuring that distributed generation (“DG”) systems continue to be installed in a safe and 

reliable manner. 

 

II.  RESPONSES TO TOPICS OPEN FOR INITIAL COMMENT IN SECTIONS A 

AND B OF THE NOTICE 

Section A  

1. The distribution planning resources utilized by utilities, including: 

a. Types of modeling software used and for what specific purpose: 

 Minnesota Power currently utilizes Windmil2 to model for system planning and 

operations. The Company also utilizes Sincal3 on a limited basis while it works to get Windmil 

fully operational for modeling purposes.  

 

b. Applicable engineering standards 

 The distribution system is designed to exceed the minimum requirements of the National 

Electrical Safety Code (“NESC”). The NESC specifies clearances above grade, installation 

requirements for underground systems, grounding, structure strength, work rules, and 

operating practices to provide for the safeguarding of the public and utility workers. The 

electric supply system is designed and operated to maintain delivery voltages within the limits 

established by American National Standard ANSI C84.1-1982, Range A. Temporary and 

infrequent conditions may result in operating voltages outside of these limits (ANSI C84.1-

1982, Range B). 

 

c. Personnel commitment: including utility personnel as well as contracted services and an 

overview of their roles and responsibilities 

                                                 
2 https://www.milsoft.com/utility-solutions/upgrades/milsoft-engineering-analysis-ea-windmil%C2%AE 
3 https://www.energy.siemens.com/nl/pool/hq/services/power-transmission-distribution/power-technologies-international/software-
solutions/pss-sincal/Brochure_PSS%20SINCAL_EN_S4.pdf 
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 Minnesota Power has one FTE (full-time equivalent) and various supportive services 

dedicated to distribution system planning at this time. The Company does not currently utilize 

any contracted services for distribution planning system purposes.  

 

d. System visibility and data availability: At what circuit levels and over what time intervals is 

data collected? If possible, provide an example of the range of data collected and available. 

 Feeder level loading data is collected where the proper metering/sensor infrastructure is 

currently installed. Data quality, granularity, and availability vary widely across different parts 

of the system. For small stations, the peak demand is collected monthly. For large stations, 

the Company utilizes real time load monitoring. Typically, the published internal reports only 

utilize monthly peaks.4 Meter data is collected and recorded for all primary voltage distribution 

substations and circuits. 

 

e. Percentage of substations and feeders are equipped with SCADA 

 Roughly 30 percent of the Company’s systems report through SCADA.  

 

f. Form of hosting capacity software or analysis, if any, used in the planning process and to 

conduct interconnection 

 Minnesota Power currently does not have any in-house software that can perform hosting 

capacity analysis. The Company has not extensively explored the cost of software on the 

market to perform such an analysis. At this juncture, Minnesota Power would most likely need 

to contract services to perform a hosting capacity study. General knowledge suggests that 

contracted services for a study of this nature could run in the magnitude of millions of dollars.  

 

2. An overview of planning schedules and process, including: 

a. Frequency in which the utility conducts distribution system planning 

 The distribution planning process to date has followed a very traditional model for 

Minnesota Power, taking into consideration load growth, system age, reliability statistics, 

customer needs and regulatory objectives. Minnesota Power maintains a specific project 

planning continuum on a rolling five-year basis, with a larger system-wide outlook subject to a 

10 year planning window.  

 

b. Frequency of planning updates or revisions: Are updates dependent on a set timing 

frequency (i.e. every 2, 5, or 10 years) or are there events that may trigger a more frequent 

planning cycle or revision? If so, please explain 

 Minnesota Power evaluates progress of the distribution plan on an annual basis. 

Distribution planning is dynamic and quick changing; therefore priorities do shift within the 

planning horizon. However, the Company would not make a wholesale change to the overall 

plan unless significant deviations in capital were to occur.  

                                                 
4 Example of this data is included as Attachment A to these Comments.  



5 

 

c. Iterative updates and/or new plans: Are planning processes based on continuations of past 

plans, new planning cycles, or some combination? How long is each planning cycle’s time 

horizon? 

 Each plan builds on another and multi-year projects are considered in the five-year plan. 

As stated previously, the plans as a whole are reviewed on an annual basis.  

 

d. Planning elements or considerations included (or not included) in regular updates and 

revisions and a description of each: For example: circuit or substation data, power flow 

analysis, power quality analysis, fault analysis, load and demand forecasts, external policy 

and regulations, etc. 

 Minnesota Power does some circuitry loading forecasting and power flow analysis. These 

are not generally utilized to create or adjust the five-year plan. Minnesota Power relies upon 

system knowledge and experience to make decisions on what projects are included in the 

planning periods. 

 

e. Integration of existing planning processes: Explain to what extent existing planning 

processes, including resource planning, transmission planning and others studies (i.e. 

interconnection) are used in the formulation of distribution plans. 

 Distribution Planning has worked to integrate with the Company’s Transmission Planning 

Group to further enhance collaboration, leverage technical expertise, and increase support of 

Distribution Planning functions.  

 

f. Timing of associated distribution system budgeting processes: Is distribution system 

budgeting performed on an annual basis or on some other schedule? 

 Distribution budgeting is performed in Quarter 1 and Quarter 2 on an annual basis.  

 

g. Process of developing capital budgets for distribution infrastructure? 

 The Company uses a process in which collaborative meetings are held with all area 

engineers to discuss system needs. A list of projects is then created and prioritized and filled 

into the 5-year planning cycle based on its priority and evaluation score, with consideration 

given to available capital spend.  

 

h. Process for developing operating budgets for distribution operating changes or projects? 

 The biggest driver in developing the Company’s operating budgets is labor. The 

Company sets blanket targets for labor resources on an annual basis in conjunction with the 

capital spending plan.  
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3. Demand and system loading forecast methodologies, including: 

a. Granularity of load forecasting: To what extent is the collected system data reflected 

inload forecasts; e.g., does the utility employ an 8760-hour forecast at the substation 

level? 

 Minnesota Power’s long-term forecasts are produced with a “top-down” approach, 

where total system load is modeled and projected in aggregate. The short-term 

forecasting process (e.g. Day-Ahead, Week-Ahead) is more granular. Short-term 

forecasting uses customer-specific load estimates for large industrial customers and then 

projects the remainder in aggregate. The day-ahead projection of solar output for the 

Company’s largest single installation (10 MW) is netted from the load forecast. 

 At this point, the Company is not leveraging substation or other granular load data to 

produce load forecasts outside of some occasional and very specific location specific 

planning applications.  

 

b. Use of company-wide peak forecasts versus aggregation of substation or other circuit-

level peaks: Does the utility use a top-down forecasting approach versus a bottom-up 

approach, or some combination of these approaches? 

 The Company’s long-term forecast approach is entirely “top-down.”  

 

c. Comparison of actual asset loading against past forecasts: Does the utility employ 

backcasting or ex post true-up to assess the accuracy of its forecasting process? 

 Minnesota Power’s distribution engineering group produces an annual substation 

load report that forecasts growth and loading on transformers and the feeder level where 

the metering infrastructure and data is available. The forecasted peak is plotted against 

the measured peak to visually determine the accuracy of the forecasted loading and 

growth rate. 

 

d. Minimum load assessments and forecasts: Does the utility utilize minimum load to assess 

potential impacts of distributed generation on power flows? Are minimum loads measured 

during peak hours or during night hours? 

 Minimum feeder and substation loading is considered when evaluating the impacts of 

DG. If solar is being analyzed, the minimum load value used is a daytime minimum load, 

the minimum found during the hours of 10AM-2PM. The actual minimum load would be 

used for other resources that could potentially be generating/producing close to 

nameplate capacity at any hour. 

 

e. Impact on load forecasts of the projected availability of DER: How is utility forecasting 

impacted by utility assessments on adoption and penetration of DER? 

 The Company is still evaluating the best approach to forecasting the adoption of DER 

on its system. Current system saturation on Minnesota Power’s system of distributed 
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generation and energy resources is very small, as outlined in Section B, question 4 of 

these Comments. 

 

4. Capital investments and operational projects 

 

a. Assessment criteria and assessment process for feeder and substation reliability, 

condition of grid assets, and asset loading 

 Minnesota Power continuously reviews all distribution investments and incorporates 

thoughtful and prudent modernization investments while still holding true to the core 

values that have sustained the Company for more than a century: safety, reliability and 

affordability. Most modernization improvements begin with analysis based on a 

foundation of data that has been collected through many of the information management 

systems in which the Company has invested. The capital utilized in modernization 

activities can generally be broken down into two specific categories: 

 

 Operational Technology (“OT”) – Replacement of existing assets with modern 

asset designs that incorporate solid state components, sensors and 

communication technology to provide visibility, connectivity and data streams to 

system operations (i.e. AMI (advanced metering infrastructure), voltage monitors, 

intelligent switches). 

 Information Technology (“IT”) – Software and OT interface investments that allow 

for storage, reporting, and utilization of data and information in operations. 

 

The confluence of these technology investments, combined with a customer-centric view, 

allows for prudent evaluation based on an ever-expanding foundation of data and 

information. This can provide more confidence in load research, modeling and 

forecasting as it provides more samples. This data can be used in rate design, class cost 

of service studies, new product offerings, etc. 

 The keys to successful implementation of capital are the specific project execution 

plans, project metrics, cost, and anticipated vs. actual benefits derived from the 

modernization investments. Due to the nature of the uncertainty around the realization of 

potential benefits of modernization investments, the approach has been to target pilot‐

scale projects that incorporate optionality and scalability. This approach has yielded 

some tremendous benefits, including much more seamless integration of DER, due to 

both OT and IT investments that speed the process by which interconnection to the 

distribution system takes place. 
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b. Alternative analysis protocols for identified needs: 

i. Capital versus operating solutions: How does the utility determine whether an 

assessed need is best met through a capital project or through operational 

solutions? 

 A combination of factors is used for assessment of upgrade needs 

throughout Minnesota Power’s system. Reliability is tracked by feeder and 

substation, with both SAIDI (System Average Interruption Duration Index) and 

SAIFI (System Average Interruption Frequency Index)calculated on a feeder-by-

feeder basis. Reliability, along with asset age, asset types installed on both the 

feeder and in the substation, and trending of loading conditions, are all utilized as 

part of the analysis for capital projects. Generally, the system reliability is related 

to both age and the types of assets on a given feeder or substation and capital 

planning closely ties to these two factors. 

 

ii. Near-term versus long-term: Similar to the question above, with the additional 

factor that some less expensive capital projects may provide a shorter term 

solution than more comprehensive projects; how does the utility compare these 

alternatives? 

 From a planning perspective, the goal is to provide the overall lowest cost of 

ownership with any asset investments. As a result, the entire lifecycle of the 

asset is taken into consideration at the time of purchase, particularly for those 

assets that require routine maintenance; such as switches, regulators, breakers, 

and reclosers. The optimal solution is one that provides the least operational 

costs over the life of the asset with the most reasonable capital cost. Much of this 

decision making is made through past experience and use of asset management 

systems that provide data for informed decision making for replacement of major 

assets. For those assets that contain solid state controls, or electronics, this 

reduced lifespan and costs (upgradability/flexibility) must also be taken into 

consideration as the control equipment will need to be upgraded far before the 

end of its useful physical asset life.  

 

iii. Non-monetized benefits: Apart from reliability and other traditional planning 

criteria, are other benefits (e.g., economic development, emission reduction) 

taken into account in considering alternative approaches to resolving system 

needs? 

 Most capital projects are targeting a long-term lifespan for a given solution. 

Where budgetary constraints come into play, rather look at shorter-term 

solutions, the Company’s distribution planning group will look at scalability and 

phase projects over several years. Given that the main challenge and majority of 
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spend is related to aging assets and specific asset types (of certain vintages), 

this is a much more preferable approach.  

 

iv. Non-wires-alternative (NWA) versus traditional solutions: Does the utility consider 

the potential for DER or other non-wires solution to address an assessed need, 

to defer or eliminate the need for a traditional capital or operating solution? 

 This is not currently taken into consideration as part of the planning process.  

 

v. Assessing DER or NWA alternatives: What criteria or metrics are in assessing 

whether a DER or NWA can meet an identified need? 

 Evaluation of NWA in lieu of many of traditional utility solutions only comes 

into play on a very small number of the Company’s projects. As a result, they are 

generally not considered other than in special cases where there is a possibility 

that they could provide value. 

  

vi. Scenario analysis: In developing solutions to an assessed need, does the utility 

consider multiple scenarios, including factors such as load forecasts and DER 

penetration? If so, what scenarios are standard? 

 Scenario analysis generally requires an understanding of the peak load and 

the load profile. Solutions are determined by modeling the existing system and 

then making changes to the model, if needed, to provide the capacity to serve 

within an acceptable voltage range for all conditions. Currently, the number, size, 

and density of DERs on the system is so small that it does not have any impact 

on the model. This could change in the future with more or large DER 

installations.  

 

c. Metrics for deciding among competing proposals: For any of the applicable categories 

described above, what specific metrics are used to conduct a comparison of alternative 

solutions? Are there examples of cost benefit studies or reports the utilities have 

conducted that can be provided with the responses? 

 The most common and significant metric is cost. Distribution planners and engineers 

compare alternatives and make selections to provide the most economical solution. The 

solution must provide safe and reliable service. Cost benefit studies are common for 

transmission system improvements but not for distribution. Distribution design 

alternatives are typically more obvious and straightforward than transmission and do not 

require further analysis beyond selecting the most economical design that can provide 

the capacity to serve existing and future load if growth is forecasted.  
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x $1000
2012 2013 2014 2015 2016

Distribution Engineering‐ lines only (SRSQ) 17,002 18,958 18,995 19,809 19,745

All including lines,  bulk delivery stations, 

meters, facilities, security, IT, communications, 

and fleet 27,103 29,501 29,499 30,185 39,523

5 Year Distribution Capital Spending History

2012 Actual 2013 Actual 2014 Actual 2015 Actual 2016 Actual

Distribution** 18.5 18.67 20.88 19.88 24.75

Distribution Operations & Maintenance Spend

Actual Spend 2012‐2016*

**Denotes Distribution LOB without Fleet or Stores and includes expenses for 

Vegetation Management and all Storm Costs. 

*Reflects O&M data related to our Distribution operating departments at the 

Responsibility Center level, excluding labor overheads.

 

d. Historical distribution system spending: Please provide historical spending over the past 

five years for capital projects, operating changes or projects, information technology, 

communications and shared services. 

 

 

 

 

5. Locational assessment of DER in long-term planning 

a. Describe how the utility uses analytical criteria for assessing potential alternatives to 

capital and operating improvements during the planning process, if at all, including: 

i. Locational DER assessments: Whether locational DER assessments are a part 

of the planning process or if a DER solution is only considered once a need has 

arisen 

 Currently, Minnesota Power includes demand side alternatives into its 

Integrated Resource Planning that include demand side response programs, and 

small generation sources. As these alternatives become economic as part of the 

broader Integrated Resource Plan optimization process they are included in the 

go-forward strategy for implementation. A recent example of this is the Back-up 

Generation program that was included in Minnesota Power’s 2015 Integrated 

Resource Plan Short Term Actions, this program is now working through the 

implementation process as part of the Company’s current Rate Review. 
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ii. Time sensitivity of the system need: Does the system allow time to develop a 

potential DER solution? Are there short term traditional projects that can address 

imminent needs while a longer term DER solution is considered? 

 Minnesota Power’s Integrated Resource Plan and distribution planning 

process is based on proactive and forward-looking evaluations. The planning 

process does allow time to consider potential distributed energy resource 

alternatives. 

 

b. Where DER or non-wires alternatives are on par with traditional projects, based on the 

analytic criteria described above, is there a mapping of those geographic areas in which 

DER could replace or defer specific capital or operating projects? 

 Currently, Minnesota Power has not identified projects where this dynamic exists and 

DER/non-wires alternatives provide benefits on-par with traditional projects, specifically 

for project replacement.  Thus, there is no mapping of these areas. 

 

6. Security 

a. What controls and processes are used to secure consumer and system data, 

IT/communication systems, and physical infrastructure? 

 All Minnesota Power cyber assets (including data and customer information) fall 

under ALLETE Information Protection policies. Critical physical infrastructure falls under 

ALLETE security policies that are also driven through FERC, (Federal Energy Regulatory 

Commission), NERC (North American Electric Reliability Corporation) and US Coast 

Guard regulatory requirements. Information Systems, data and physical infrastructure are 

protected through a “defense in depth” strategy (based on the CIS Critical Security 

Controls framework – formerly known as the SANS 20 Critical Security Controls), good 

sound physical security practices and methodologies performed and shared through 

Department of Homeland Security (DHS) and Department of Defense (DOD). Policies 

and procedures are in place to address classification of data, physical and electronic 

access security (access based on business need), backup/recovery, malware protection, 

remote access, and disposal/redeployment of cyber assets. Minnesota Power also 

employs technologies to continuously monitor and alert on network and computer 

activities. Critical physical infrastructure (such as substations and corporate data centers) 

is alarmed with both security and environmental sensors and surveillance cameras that 

are monitored through a 24/7 ALLETE Emergency and Security Operations Center. In 

addition, personnel receive annual cyber security training and more frequent ongoing 

security awareness trainings. The Company also conducts periodic internal and external 

audits and assessments of cyber and physical vulnerability risks. 

 

b. What protocols and cooperative arrangements with NERC, NIST or other entities are 

used to identify threats and available defense measures? 
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 Minnesota Power and ALLETE Security personnel (IT and Physical) partner with 

numerous external entities to receive threat intelligence and defense measure updates. 

These include NERC E-ISAC, US-CERT, ICS-CERT, ESCC Cyber Mutual Aid, EEI, 

SANS, FBI, DHS (to include HSIN and Tripwire portals), US Coast Guard, US Corp of 

Engineers, MN HSEM, MN Fusion Center, regional and local sheriff’s offices and city 

police departments, and 20+ real-time threat feeds going into the Company’s IT Security 

monitoring tools. Minnesota Power is an active participant in the North American 

Transmission Forum (NATF), Mid-Continent Compliance Forum (MCCF), North Central 

Electric League (NCEL/NCEA), Minnesota High Tech Association and attends numerous 

other security oriented webinars and conferences annually. ALLETE IT Security 

Personnel have attended the DHS ICS-CERT Industrial Control Systems Cybersecurity 

(Red Team/Blue Team) Training through Idaho National Labs. In the event of an 

identified threat, Minnesota Power and ALLETE security personnel will further analyze 

the situation and implement applicable cyber and/or physical security plans related to 

prevention, protection, response and mitigation measures. The Company’s processes 

and efforts correspond with various recognized and established programs, such as, CIS 

Critical Security Controls framework (cyber), DHS sub-sector security (physical) and 

NERC Security Response guidelines (physical). 

 

Section B  

 

1. The date initiated, completed, and the planning timeframe used: For each planning component, 

the number of years to which it is applicable should be specified. 

 As previously stated, distribution capital planning and budgeting occurs on an annual basis. 

The planning begins in early January and by the time the capital plan is finalized it is often April or 

May. Distribution currently maintains an annual execution plan, a five-year detailed capital budget 

and a 10-year forecast with high-priority project needs. 

 

2.  Scenarios: the range of any scenarios that were considered should be identified, e.g. high/low 

load forecast, high/low DER penetration  

 Projects within the capital plan that address capacity-related needs are based on high load 

forecasts for the project area. Minnesota Power does not currently consider any DER penetration 

scenarios during capital budgeting as the penetration level on Minnesota Power’s system is very 

low. Future development of large scale DER would be included in the planning process if this 

happens. 

 

3. System constraints and needs:  

a. At a high level, what system constraints and needs are anticipated to develop or occur 

within the planning period? (Further detail is requested below) 
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 System constraints are generally determined by existing capacity. Because historic 

distribution load growth in recent years is low (< 0.5%), very little capital investment in 

capacity projects is needed. The largest single driver for capital projects is age-related 

asset renewal. 

 

b. How have these constraints and needs been prioritized based on assessment criteria, 

time sensitivity, budget impact, or other criteria?  

 Priorities are determined by the best economic choice to provide capacity, reliability, 

and service quality, address government mandates, and replace end-of-life distribution 

plant. All projects are prioritized including the following rating factors: safety, reliability, 

efficiency, compliance, and rate impact. 

 

 

4.  The current and forecasted extent of DER deployment by type, size, and geographic dispersion  

 

Small Scale Photo Voltaic (“PV”) Systems: 

 As of the end of 2016, there were 184 DG solar customers with systems under 40 kW 

and 2 customers with systems sized 40 kW to 1 MW in Minnesota Power’s service 

territory. Minnesota Power has provided customers with tools and resources to make 

informed decisions about their investments in renewable energy for over a decade. 

Installing a solar PV system requires collaboration between many different parties 

including customers, solar installers, inspectors, building and city officials, the utility and 

more. There are numerous components to a successful solar installation, the most 

important of which is the customer experience. 

 

PV Solar Gardens: 

 A PV solar garden is a larger solar installation that is owned by a community or 

multiple subscribers. Typically these are connected to the distribution system and are 

generally larger than a single customer installation. Since it is a utility managed 

interconnection, operation of the system around these installations tend to be well 

controlled and subsequently easier to integrate. 

 

Utility Scale Solar:  

 In 2016, Minnesota Power completed its first large scale solar project at the Camp 

Ripley Army National Guard Base near Little Falls, Minnesota. The 10 MW solar array, 

which was completed under budget, went in service in November 2016 and is now 

expected to produce nearly one third of the energy required for the Company to meet the 

SES.8 Site restoration of the nearly 80 acres of land used by the Camp Ripley Solar 

Project included native pollinator‐friendly plant species. 
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 In the Commission’s July 18, 2016 Order Approving Minnesota Power’s Integrated 

Resource Plan with Modifications, the Company was required to add 11 MW of solar by 

2016, 12 MW of solar by 2020, and a final 10 MW of solar by 2025 to meet its solar 

energy standard (“SES”) obligations. The Commission also noted that it found up to 100 

MW of solar by 2022 potentially an economic resource for Minnesota Power’s system, 

and ordered the Company to address the economic feasibility of more solar in any 

additional competitive acquisition processes. 

 

Microturbines (gas or propane fired): 

 Microturbines are small, commercial sized combined heat and power generators that 

produce electricity and heat. There are currently 70 kW units at both Fond Du Lac Tribal 

and Community College and at the Western Lake Superior Sanitary District (“WLSSD”). 

WLSSD operated two turbines for nearly a year, but due to impurities in the waste gas 

used for their operation, they were subsequently taken out of service. A single 70 kW unit 

at the Fond du Lac Tribal and Community College was installed in 2006. No other 

microturbines are known to exist on Minnesota Power’s distribution system.  

 

 

Battery Storage: 

 Over the last few years Minnesota Power has seen an increase in the installation of 

battery backup systems by customers who want or need battery backup for systems 

within their homes. Several Minnesota Power customers have installed batteries to store 

energy for periods of solar PV inactivity. While battery technology is not frequently seen 

on a home with normal electrical load, the systems have been successfully installed in 

remote locations and offer an option for locations where standard utility service is 

impractical or cost prohibitive. 

 

DG: Micro-wind Turbines: 

 Micro-wind turbines are small wind turbines that can be erected on residential and/or 

small commercial property. Since 2003, sixteen Micro-Wind Turbines have been installed 

on the Minnesota Power system with turbine sizes ranging from 1.8 kW – 20 kW. The 

total installed capacity of Micro-wind turbines on the Minnesota Power System is 192 kW. 

 

5. Currently planned distribution capital projects and operating changes, including:  

a. Capital and operating budgets over the applicable planning period, and to the extent 

possible, breakdowns of categories of expenses and budgets  

 As communicated in Section A, 4(d) of these Comments, the average capital spend 

on the distribution system has ranged from approximately $30 million in 2015 to $39 

million in 2016. However, this includes all spend on facilities, fleet, meter, and bulk 

delivery stations as part of this total.    
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b. Where individual budget categories contain a substantial increase or decrease from 

historical levels, please explain the rationale for the change  

 Most areas of substantial increase are related to facilities projects (roof 

replacements) and bulk delivery distribution substation moves/additions as a result of 

either age or externalities that caused the increased investment.  As indicated in 5(d), the 

few areas where it has been considered as an alternative, DER is generally the highest 

cost alternative with age related replacement and is quickly excluded from planning as a 

result.   

 

c.  Any analysis of alternatives, mitigation, or deferrals of capital or operating projects that 

were conducted  

 The overwhelming majority of projects related to our Distribution Capital plan did not 

provide a logical opportunity to perform an analysis of alternatives/mitigation/deferral as 

this majority of investment was age/condition related replacement. 

 

d. Identification of any future capital or operating projects that could reasonably be 

considered for substitution, mitigation, or deferral using DER alternatives  

 The Company believes that no specific projects in the five-year planning period could 

be reasonably or economically mitigated or deferred using a DER alternative solution 

based on the age-related nature of most of the projects in the plan. DER is generally the 

highest cost alternative when examining solutions to age-related replacements. 

 

e.  Identification of any non-monetized benefits of planned projects  

 Generally, the largest non-monetized benefits of planned projects, specifically in the 

Distribution Asset area, are reliability benefits.  Updated protection schemes and the 

potential for automated switching to alternative sources is the biggest benefit.  The other 

major non-monetized benefit with many of the Company’s projects is increased 

information as the Company replaces some assets with more advanced asset types.  

This is particularly relevant in our bulk delivery areas and automated switches.  This 

additional situational awareness can provide much more insight into specific system 

operation and post-event analysis on the system. 

 

f. Identification of any projects that will enhance the company’s future ability to integrate 

DER into system operations  

 Any capacity-related project and or new substations could enhance the ability of the 

system to integrate DER since these projects often result in an upgrade to transformer 

capacity. The Company’s ongoing AMI project is also a key component to enhance the 

integration of DER into operations due to the function of the metering devices and 

situational awareness of their impact on the system.   
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g. Identification of any other projects, or investments, not specifically identified pursuant to 

(f) above, that support grid modernization as defined in the Staff Report on Grid 

Modernization (March 2016)  

 The following projects are all proposed and may not be funded depending on the 

Company’s priorities throughout the planning period.  

 Duluth 14kV Automated Feeders: Minnesota Power plans on installing more 

intelligent switches around the Duluth area to increase reliability and allow for 

automatic restoration of the distribution system. 

 Upgrade capacitor banks and controls: Minnesota Power plans on implementing a 

robust distribution capacitor bank asset management program in an effort to ensure 

that the capacitor banks employed on the distribution system can be used for future 

volt-var optimization efforts as well as maintaining acceptable voltage in the areas 

where the capacitors are installed. 

 Baxter 531 Automation: Planned installation of smart switches in Western division. 

 Long Prairie Loop and Automation: Minnesota Power plans on creating a 34kV loop 

in the Long Prairie area and then installing smart switches on the loop to increase 

reliability and enable automatic restoration in the area. 

 Little Falls 12kV automation: Installation of smart switches in the Little Falls area to 

increase reliability and enable automatic restoration. 

 

III. CONCLUSION 

 Minnesota Power appreciates the opportunity to provide clarity on the Company’s current processes 

and procedures surrounding distribution system planning. Planning for the ever-evolving world of DER 

and technology related issues is a complex and somewhat novel practice. There has recently been a 

critical shift in planning focus from ensuring reliability to an increased concentration on resiliency. Public 

policy goals for the 21st century include clean power, innovative DER, advanced customer options and a 

more consumer‐driven business model. The Company remains dedicated to providing safe, reliable and 

affordable energy to all of its customers, while also being responsive to new customer interests and 

evolving public policy goals.  

 

Dated: June 29, 2017       Respectfully submitted, 
 

    

  Jenna Warmuth 
  Senior Public Policy Advisor 
  218-355-3448 
  jwarmuth@mnpower.com 



Attachment A

Dk. No. E999/CI‐15‐556

1 of 3Substation and Feeder Loading data (kVA)

Substation Feeder Jan‐13 Feb‐13 Mar‐13 Apr‐13 May‐13 Jun‐13 Jul‐13 Aug‐13 Sep‐13 Oct‐13 Nov‐13

Colbyville 240 7651 7556 7077 6886 6695 8799 5165 6504 7556 4685 6982

241 4113 3921 3539 3347 3539 4208 3252 5069 2487 669 956

242 6121 6217 5643 5930 5356 11572 9181 5738 6217 3060 4113

244 5930 5451 4782 4686 4495 4113 1435 3252 4208 1435 2200

245 4208 3921 4399 3921 4208 5643 1148 1243 1339 861 1243

Substation Totals 28023 27066 25440 24770 24293 34335 20181 21806 21807 10710 15494

Hoyt Lakes 1 563 554 576 553 550 571 574 522 798 527 628

2 2248 2100 1934 1820 1784 1662 1747 1900 2520 1874 2101

Substation Totals 2811 2654 2510 2373 2334 2233 2321 2422 3318 2401 2729

Barnum 6421 2189 2131 1872 1786 1512 1426 1800 1670 1858 1584 1814

Substation Totals 2189 2131 1872 1786 1512 1426 1800 1670 1858 1584 1814
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2 of 3

Dec‐13 Jan‐14 Feb‐14 Mar‐14 Apr‐14 May‐14 Jun‐14 Jul‐14 Aug‐14 Sep‐14 Oct‐14 Nov‐14 Dec‐14

8512 10520 10329 9373 8321 6886 5547 4973 6121 4782 5547 6121 8703

1626 3060 3252 2391 1817 1626 1530 5643 3443 1722 1626 1722 3347

5547 8225 6886 6408 5834 4208 2104 2200 2774 2295 2487 2774 4686

3060 4304 4017 3539 3347 2295 2008 2104 2869 1626 1722 2008 3443

1052 1243 1148 1243 1052 1052 1243 1243 1435 1148 1148 1052 1052

19797 27352 25632 22954 20371 16067 12432 16163 16642 11573 12530 13677 21231

670 571 576 576 541 520 520 555 578 447 665 629 670

2444 2555 2428 2297 2050 1832 1832 2383 2499 1394 1898 2100 2443

3114 3126 3004 2873 2591 2352 2352 2938 3077 1841 2563 2729 3113

1958 1987 1901 1814 2318 1656 1411 1829 1728 1771 1483 1958 1915

1958 1987 1901 1814 2318 1656 1411 1829 1728 1771 1483 1958 1915
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3 of 3

Jan‐15 Feb‐15 Mar‐15 Apr‐15 May‐15 Jun‐15 Jul‐15 Aug‐15 Sep‐15 Oct‐15 Nov‐15 Dec‐15

10138 8799 4591 4303 1530 1148 669 3060 2678 4973 8034 8225

3347 2487 2774 1722 861 765 861 1530 1435 765 765 1243

6599 6599 6408 6025 3634 3156 3634 7747 5738 4782 3443 4686

4208 4227 3634 2678 1722 1435 2200 2965 2774 2295 1435 2104

7364 7173 1243 1148 956 956 1148 2008 1817 861 765 956

31656 29285 18650 15876 8703 7460 8512 17310 14442 13676 14442 17214

588 576 578 1449 455 487 552 563 466 662 638 674

2546 2453 2290 1844 1353 1747 2375 1772 1452 1886 2074 2441

3134 3029 2868 3293 1808 2234 2927 2335 1918 2548 2712 3115

2189 2131 2002 2146 1742 1483 2002 1800 1800 1541 1829 1930

2189 2131 2002 2146 1742 1483 2002 1800 1800 1541 1829 1930
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