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Witness Information 1 

Q. Please state your name and business address. 2 

A. My name is Luke P. Hansen, and my business address is 11 East Park, 3 

Butte, Montana 59701. 4 

 5 

Q. By whom are you employed and in what capacity? 6 

A. I am employed by NorthWestern Energy (“NorthWestern”) as an analyst in 7 

Energy Supply. 8 

 9 

Q.  Please summarize your educational and employment experiences. 10 

A.  I graduated from Montana Tech in 2003 with a Bachelor of Science 11 

degree in Business and Information Technology.  Prior to joining 12 

NorthWestern, I was a supervisor of Gas Supply at Cascade Natural Gas. 13 

I joined NorthWestern in November 2013 as an Energy Supply Analyst.  In 14 

this position, I assist in the development of the Electric Supply Resource 15 

Procurement Plans for NorthWestern’s service territories and the Montana 16 

Renewable Portfolio Standard Compliance filing.  I am the NorthWestern 17 

employee who is trained to use the PowerSimm™ (“PowerSimm”) 18 

software with which NorthWestern models its electricity supply.  19 

 20 

Purpose of Testimony 21 

Q.  What is the purpose of your testimony in this docket? 22 
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A. I describe the PowerSimm modeling software, explain why NorthWestern 1 

chose PowerSimm™ to model its electric supply portfolios, and rebut Juhl 2 

Energy, Inc. (“Juhl’s”) witness, Roger Schiffman’s assertions about the 3 

transparency of the PowerSimm model. I identify and support the avoided 4 

cost energy rate that NorthWestern calculated for the Juhl’s proposed 5 

Qualifying Facility (“QF”) projects (“Projects”) using the PowerSimm model 6 

and discuss other issues that affect and influence the avoided cost rate for 7 

energy sold by QFs. 8 

 9 

PowerSimm Model 10 

Q. What is PowerSimm? 11 

A. PowerSimm is software that NorthWestern uses to model costs and risks 12 

to its portfolio. PowerSimm uses a stochastic modeling approach that 13 

considers uncertainty to quantify the effects of variation in load, renewable 14 

generation, and market prices on a simulated portfolio. The modeling 15 

simulations are performed on an hourly time series in order capture the 16 

changes that renewable generation and market prices have in relation to 17 

NorthWestern’s portfolio.  18 

 19 

Because weather and load, weather and renewable generator output, and 20 

weather, load, renewable generation and commodity prices have historical 21 

relationships and are dependent on each other, PowerSimm maintains the 22 

structural relationships that have been observed in the historic data 23 
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throughout the simulation process. Maintaining those structural 1 

relationships allows PowerSimm to probabilistically quantify the variability 2 

in simulated future conditions.  PowerSimm models the impact of load 3 

variability, renewable generation, and market prices on the distribution of 4 

possible portfolio-level costs. 5 

 6 

PowerSimm models load, renewable generation units, thermal generation 7 

units, and commodity prices. The simulation engine starts with weather, 8 

which drives load and renewable generation. The load and renewable 9 

generation determine the spot prices, which in turn drive the economic 10 

dispatch of thermal generation units. The difference between total thermal 11 

and renewable generation load determines a net position of the portfolio. 12 

 13 

NorthWestern employs PowerSimm to model all new electric energy 14 

resources, including company-owned, power purchase agreements, and 15 

QFs, for inclusion in NorthWestern’s portfolios.  PowerSimm performs unit 16 

level simulation that is aggregated to a portfolio level.  The unit level 17 

simulation allows NorthWestern to model the effect that alternative 18 

resources have on its energy supply portfolio and allows for detailed 19 

analysis of potential additional resources to the portfolio. 20 

 21 

Q. Why does NorthWestern use PowerSimm instead of more common 22 

generation and transmission modeling software? 23 
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A. Previously, NorthWestern used GenTrader® for resource planning and 1 

evaluation.  In its comments on NorthWestern’s electric resource 2 

procurement plans for 2007, 2009, and 2011, the Montana Public Service 3 

Commission (“MPSC”) questioned the use of GenTrader®.   When it 4 

began preparing its 2013 Montana electricity resource procurement, 5 

NorthWestern contacted software vendors and evaluated the capabilities 6 

of many alternatives. NorthWestern chose PowerSimm™ (“PowerSimm”) 7 

from Ascend Analytics (“Ascend”) because of the capability of the model, 8 

the consulting ability of Ascend Analytics, the validation steps that Ascend 9 

performs, and the vendor support Ascend offers. 10 

 11 

Q. What specific characteristics of PowerSimm led to NorthWestern’s 12 

choice? 13 

A. Several characteristics of PowerSimm stood out.  First, it incorporated 14 

stochastic uncertainty better than the alternatives.  It uses and provides an 15 

expanded set of variables.  NorthWestern felt it provided the most robust 16 

solution for modeling load, supply portfolio resources, commodity prices, 17 

and portfolio costs while maintaining fundamental relationships between 18 

these variables and weather. 19 

 20 

NorthWestern’s Current Avoided Cost 21 

Q.  Describe the inputs NorthWestern used to model Juhl Wind’s 22 

proposed projects. 23 
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A. The inputs entered into PowerSimm are historic weather, historic load, 1 

historic commodity prices for energy, coal, natural gas, historic hourly and 2 

forecasted monthly peak and total renewable generation, thermal 3 

generation attributes, projected load growth, and projected commodity 4 

prices for natural gas, electricity, and coal. These inputs are described in 5 

more detail below. 6 

 7 

The inputs for NorthWestern’s load are hourly historic load and forecasted 8 

monthly peak and demand values for its South Dakota service territory. 9 

The historic hourly load determines the load shape to match forecasted 10 

monthly demand and peak demand values throughout the simulation 11 

process.  NorthWestern forecasts its monthly load by escalating the 12 

historical demand profile by projected future growth.   13 

 14 

Renewable generation units include the wind resources that are either 15 

contracted for or owned by NorthWestern.  Each renewable asset is 16 

defined by its historical hourly production profile and monthly peak and 17 

total generation projection.  The hourly generation provides the daily 18 

production profile throughout the simulation.  The monthly forecasts are 19 

the average of the historical monthly generation and the peak production 20 

is defined by the monthly historical peak generation.   21 

 22 
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The thermal generation units included in this calculation are the thermal 1 

generation resources that are in NorthWestern’s energy supply portfolio.  2 

The thermal generation units’ resource definition consists of startup costs, 3 

ramp rates, outage history, heat rates, emissions, and fuel delivery costs.  4 

The unique operating characteristics and costs of each thermal resource 5 

are reflected through the parameters that are defined in PowerSimm 6 

allowing the model to accurately dispatch or utilize such resource.  7 

 8 

Table 1 below lists all of the generation assets entered into the model for 9 

NorthWestern’s portfolio. 10 

11 
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Table 1 1 
 2 

 3 
 4 

 

 

 

Finally, commodity prices for natural gas, electricity, and coal are 5 

developed and entered into PowerSimm.  The market price forecasts for 6 

natural gas and electricity are a combination of current forward market 7 

prices and the application of long-term price escalation factors.  8 

NorthWestern projected natural gas prices by starting with Intercontinental 9 

Exchange (“ICE”) forward market quotes through October 2017 and 10 

escalated them forward at the annual escalation rate from the 2016 11 
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Energy Information Administration (“EIA”) Annual Energy Outlook (“AEO”) 1 

for natural gas.  NorthWestern projected market prices for electricity by 2 

using ICE quoted prices December 2018 and then escalated those values 3 

at the 2016 EIA AEO escalation rate for natural gas. NorthWestern uses 4 

the natural gas escalation rates to forecast its electric price to maintain 5 

consistency in escalation factors and because natural gas generation is 6 

often the marginal unit in the market. NorthWestern used natural gas and 7 

electricity price quotes from the October 4, 2016 ICE forward market 8 

prices in this docket. 9 

 10 

NorthWestern used its internal coal price forecasts for Big Stone, Coyote, 11 

and Neal. The internal coal forecasts for Coyote, Big Stone and Neal 12 

extend to 2021, 2024, and 2025 respectively. For periods after the end of 13 

the internal forecasts, NorthWestern escalated the projected prices using 14 

the 20-year average inflation escalator for Gross Domestic Product as 15 

provided by the U.S. Bureau of Economic Analysis.   16 

 17 

Q. What happens after the inputs are uploaded in the PowerSimm™ 18 

modeling? 19 

A. PowerSimm calculates the hourly dispatch of NorthWestern’s supply 20 

portfolio.  The model performs 100 simulations for every hour of the 20-21 

year period.  First, PowerSimm simulates weather.  Then the model uses 22 

the simulated weather to simulate load and renewable generation output. 23 
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The historical relationships between weather and load and weather and 1 

renewable generation are maintained throughout the simulation process. 2 

Using weather, load, and renewable generation output, PowerSimm 3 

simulates market prices.  Using market prices, the model economically 4 

dispatches the thermal generation units.  The model calculates the net 5 

position—i.e. whether the portfolio needs energy or has an excess of 6 

energy—using the total output of the thermal and renewable generation 7 

units and load.  The same process is repeated with Juhl’s projects added 8 

to NorthWestern’s supply portfolio.  9 

 10 

Q. How do the simulation results lead to the calculation of the avoided 11 

energy cost? 12 

A. NorthWestern compares the net position of the existing supply portfolio 13 

without the Projects to the net position of the supply portfolio with them to 14 

determine their effect on NorthWestern’s supply portfolio.  For example, if 15 

the Projects deliver energy to NorthWestern when NorthWestern’s supply 16 

portfolio is short (i.e. generation is less than load), the avoided energy cost 17 

is the market purchase price of electricity that NorthWestern would 18 

otherwise have purchased.  Alternatively, if the Projects deliver energy to 19 

NorthWestern when NorthWestern’s supply portfolio is long (i.e. 20 

generation is greater than load) and the market price is higher than the 21 

variable cost of the highest economically dispatchable resource used to 22 

serve load, the avoided energy cost is the variable cost of the 23 
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dispatchable resource that was serving load.  Finally, if the Projects 1 

deliver energy to NorthWestern when NorthWestern’s supply portfolio is 2 

long and the market price is lower than the variable cost of any 3 

dispatchable resource, the avoided energy cost is zero.  The LaFave 4 

Response Testimony supports why it is appropriate to attribute no avoided 5 

cost value to Juhl Wind production under this scenario.   6 

 7 

Table 2 below summarizes the different supply portfolio conditions under 8 

which Juhl Wind could deliver energy to NorthWestern and the avoided 9 

energy cost rate that NorthWestern would pay it under each scenario. 10 

  11 
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Table 2 

 

 

 

To summarize, the Projects’ monthly production that offsets purchases is 1 

multiplied by the corresponding market purchase price to determine the 2 

amount paid to Juhl during this condition.  The Projects’ production that 3 

occurs when NorthWestern’s net position is long i.e., has excess 4 

generation, is totaled for each month and is multiplied by the variable cost 5 

of the highest cost dispatchable resource during times when the market 6 

sales price is higher than the variable cost of the highest cost dispatchable 7 

resource to determine the amount paid to Juhl.  The Projects’ monthly 8 

production delivered during times that the portfolio is long and the market 9 

Condition  Condition Definition 
 Avoided Cost energy rate 
paid for Crazy Mountain  

Situation 1  Generation < load.  Market purchase price 

Situation 2

 Generation > load and 
market price> avoidable 
resource with the highest 
variable cost. 

 Variable costs of the 
dispatchable resource with 
the highest variable costs 

Situation 3

 Generation > load and 
market price < variable 
cost of the avoidable 
resources. Zero
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sales price is lower than the variable cost of any dispatchable resource is 1 

valued at zero because it does not allow NorthWestern to avoid any cost.  2 

 3 

Next, NorthWestern totals monthly avoided cost energy values for the 4 

Projects for each year and divides the total by their yearly annual 5 

production to calculate an annual avoided cost energy rate for the 6 

Projects.  NorthWestern then calculates the net present value of this 7 

stream of annual rates and levelizes it over 20 years to determine the 8 

Projects’ avoided energy cost rate for this filing. 9 

 10 

Q. What is the cost for energy that NorthWestern can avoid by 11 

purchasing the output of the Juhl Wind projects? 12 

A.  The cost for energy that NorthWestern can avoid by purchasing the output 13 

of the Projects is $28.49 per megawatt-hour (“MWh”) for the contract term 14 

of 2017-2036. Recent information from SPP has made a 2017 commercial 15 

operation date unlikely and due to this, NorthWestern is also providing a 16 

levelized rate for energy from 2018-2037. The levelized energy rate for the 17 

contract term of 2018-2037 is $29.63 per MWh.  Both rates are 20-year 18 

levelized rates.  Exhibit__(LPH-1) details this calculation of the avoided 19 

cost using the PowerSimm modeling for both contract terms of 2017-2036 20 

and 2018-2037.  21 
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Q. Why did NorthWestern use the October 4, 2016 ICE forward prices as 1 

the basis for the natural gas and electric price forecasts used in this 2 

docket? 3 

A. As described and supported in the Prefiled Response Testimony of Bleau 4 

J. LaFave (“LaFave Response Testimony”), Juhl has not established a 5 

legally enforceable obligation.  Given this fact, in order to obtain the most 6 

current information for purposes of calculating an avoided cost rate, 7 

NorthWestern selected the date closest to when NorthWestern’s testimony 8 

was due that allowed adequate time for NorthWestern to run the model 9 

and prepare the corresponding testimony. 10 

 11 

Q. Why are the forecasts NorthWestern proposed for natural gas and 12 

electricity prices appropriate to use in this case? 13 

A. The natural gas and electric forecasts used in this docket are a 14 

combination of near term market transactions and long-term escalation 15 

rates. NorthWestern bases the forecasts on real market prices and the 16 

EIA forecasted escalation rate. These forecasts represents the most 17 

current reliable, fundamental information of market forecasts applicable to 18 

NorthWestern. 19 

  20 

Using prices from the closest liquid electric trading point, SPP North, 21 

provides short-term future prices based on current market expectations.  22 

Applying the EIA escalation rate to the remaining years results in a 23 
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market-based forecast using publicly available information.  This 1 

calculation is valid, easily replicated, and transparent.  Additionally, 2 

NorthWestern uses this forecasting methodology for the evaluation of 3 

NorthWestern’s recent planning and evaluation decisions. 4 

 5 

Q. Juhl witness Roger Schiffman contends that NorthWestern has not 6 

been transparent with its use of PowerSimm. Do you agree? 7 

A. No, I do not agree.  Juhl filed Mr. Schiffman’s testimony prior to asking its 8 

first set of Data Requests on August 17, 2016.  NorthWestern provided all 9 

available data and explained its use of PowerSimm in its responses to that 10 

discovery.  Just as Juhl could not provide the ABB/Ventyx data to 11 

NorthWestern, NorthWestern cannot provide Ascend’s data to Juhl.  If 12 

Juhl wants access to Ascend’s intellectual property, that can be arranged 13 

for a fee paid to Ascend.  NorthWestern and Ascend are willing to support 14 

independent parties in their review and access to PowerSimm. Ascend 15 

hosts PowerSimm in a private cloud. The most cost-effective approach to 16 

reviewing PowerSimm inputs will be to have Ascend staff serve as user 17 

experts on behalf of the independent party. With Ascend serving as the 18 

operational tour guide, independent parties will be able to readily review 19 

portfolio configuration and modeling assumptions.  20 

 21 

Ascend will work cooperatively with the independent parties if they have a 22 

desire to review input assumptions. The reviewer will have the ability to 23 
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view relevant input configurations for the avoided cost study through the 1 

PowerSimm user interface used to generate the results; including market 2 

forward curves, generation asset characteristics, wind generation history, 3 

weather, and other applicable inputs.  4 

5 

The fee for the guided tour of PowerSimm will be an estimated $3,000. 6 

Creating a software tour requires creation of an independent reviewing 7 

environment that costs $2,000 in labor effort to establish.  There will be 8 

approximately another $1,000 for a two hour review session run by two 9 

Ascend staff members billed at Ascend standard commercial consulting 10 

rates (approximately $250/hr * 2hr *2 staff) for a total cost of $3,000 for the 11 

preliminary review. The review sessions will be conducted at either 12 

Ascend’s offices in Bozeman or Boulder or remotely at the options of the 13 

reviewer. 14 

15 

If there is a request to run analyses to look at particular output results, 16 

computing resources are available at $5,000 per month for three computer 17 

workstations and $500 per month per terabyte of database storage.  18 

Standard commercial consulting rates also apply for Ascend staff 19 

performing or assisting with running these analyses. 20 

21 

Q. Does this conclude your response testimony?22 

A. Yes, it does. 23 
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