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APPENDIX 1 

PRICE ELASTICITY OF DEMAND 

 

Default Electric Supplier Procurement Guidelines, and more specifically ARM 

38.5.8210(2), states that a utility’s needs assessment under subpart (a) address 

price elasticity of demand. NorthWestern has not observed or determined, 

through review of customer usage history information, the extent to which electric 

rates and changes to rates have influenced consumption behavior. A number of 

factors are recognized as contributing to customer energy usage with electricity 

price being only one of multiple factors. The difficulty of isolating and measuring 

price elasticity effects is evident. 

 

 Northwestern will continue to monitor price elasticity of demand through the 

Smart Grid Demonstration Project (Project).  The project objectives are to deploy, 

test, and evaluate various equipment, systems and customer services associated 

with emerging Smart Grid technology.  A portion of the project involves testing 

consumer response to different electricity prices at different times of the day.  

This activity is an initial step toward gaining a better understanding of consumers’ 

elasticity of demand through time of use (TOU) pricing. Based on the results 

obtained from this study Northwestern may be able to provide some meaningful 

information with regard to consumer response from this study. A final report by 

NorthWestern outlining its part of the Pacific Northwest Smart Grid 

Demonstration Project is scheduled for completion by December 2014. 
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APPENDIX 2 

ABBREVIATIONS 
 

 

A
ACC  Air-cooled Condenser 

ACES  American Clean Energy & Security Act 

ADI  Ace Diversity Interchange 

AMI  Advanced Metering Infrastructure 

aMW  Average megawatts 

ARM  Administrative Rules of Montana 

ARRA  American Recovery & Reinvestment Act 

 

B
BAA  Balancing Authority Area 

BACT  Best Available Control Technology 

BART  Best Available Retrofit Technology 

BGI  Billings Generation Inc. 

BOC  Building Operator Certification 

BPA  Bonneville Power Administration 

Btu/kWh British thermal unit per kilowatt-hour 

 

C 
CC  Combined Cycle 

CCCT  Combined Cycle Combustion Turbine 

CCR  Coal combustion residuals 

CCS  Carbon Capture and Sequestration 

CDD  Cooling Degree Day(s) 

CDP  Carbon Disclosure Project 

CEIC  Census and Economic Information Center 

CELP   Colstrip Energy Limited Partnership 

CFLs  Compact Florescent Light Bulbs 

CHP  Combined Heat and Power 

CO2  Carbon dioxide 

CREP  Community Renewable Energy Project 

CT  Combustion turbine 

CU3  Colstrip Unit 3 

CU4  Colstrip Unit 4 

 

D 
DA  Data Analytics 

DGGS  Dave Gates Generating Station 

DOE  Department of Energy 

DSM  Demand Side Management 

 



  Volume 1 – Appendix 4, Abbreviations 
 

 

2013 Electricity Supply Resource Procurement Plan  Page Appen. 2-2 

 

 

 

E 
EIA  Energy Information Administration 

EPA  Environmental Protection Agency 

EPC  Engineering Procurement and Construction 

ESB  Energy Supply Board 

ESRPP  Electricity Supply Resource Procurement Plan 

ETAC  Electric Technical Advisory Committee 

EUI  Energy Use Intensity 

 

F 
FERC  Federal Energy Regulatory Commission 

FIP  Federal Implementation Plan 

FLISR  Fault Location Isolation and Service Restoration  

 

G 
GHG  Greenhouse gases 

GWh  Gigawatt hour 

 

H 
HAN  Home Area Network 

HAP  Hazardous Air Pollutant 

HDD  Heating Degree Day(s) 

HL  Heavy Load (on peak hours per Mid-Columbia definition) 

HRSG  Heat Recovery Steam Generator 

HVAC  Heating Ventilating and Air Conditioning 

 

I 
IC  Internal Combustion 

IGCC  Integrated Gasification Combined Cycle 

ITAP  Intra-hour Transaction Accelerator Platform 

 

K 
kW  Kilowatt  

kWh  Kilowatt hour 

 

L 
LIEAP  Low Income Energy Assistance Program 

LL  Light Load (off peak hours per Mid-Columbia definition) 

LRAM  Lost Revenue Recovery Mechanism 

 

M 
MACT  Maximum Achievable Control Technology 

MATL  Montana-Alberta Tie Line 
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MATS  Mercury and Air Toxics Standards 

MCA  Montana Code Annotated 

MCC  Montana Consumer Counsel 

Mid-C  Mid-Columbia electric trading point 

MMBtu Millions of British thermal units 

MPSC  Montana Public Service Commission 

MSTI  Mountain States Transmission Intertie 

MSW  Municipal Solid Waste 

MW  Megawatt 

MWh  Megawatt hour 

 

N 
NCAT  National Center for Appropriate Technology 

NEEA  Northwest Energy Efficiency Alliance  

NERC  North American Reliability Corporation 

NESHAP National Emissions Standards for Hazardous Air Pollutants 

NOx  Nitrous Oxide 

NPDES National Pollutant Discharge Elimination System 

NPV  Net Present Value 

NSPS  New Source Performance Standards 

NWE  NorthWestern Energy or NorthWestern 

NWPCC Northwest Power and Conservation Council 

 

O 
OATT  Open Access Transmission Tariff 

O&M  Operation & Maintenance 

 

P 
PEV  Plug-in electric vehicle 

PM  Particulate Matter 

PPA  Power Purchase Agreement 

PRB  Powder River Basin 

PTC   Production Tax Credit 

PURPA Public Utility Regulatory Policies Act 

PV  Photovoltaic 

 

Q 
QF  Qualifying Facility 

 

R 
REC  Renewable Energy Credit associated with one megawatt hour of production 

REMI  Regional Economic Models, Inc. 

RCRA  Resource Conservation and Recovery Act 

RFI  Request for Information 

RFP  Request for Proposals 

RPP  Resource Procurement Plan 
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RPS  Renewable Portfolio Standards 

 

 

S 
SCCT  Simple Cycle Combustion Turbine 

SO2  Sulfur Dioxide 

SOx  Sulfur Oxide  

 

T 
TONNE Metric Ton 

TOU  Time of Use 

 

U 
USB  Universal System Benefits 

 

V 
VAR  Vector Auto-Regression 

 

W 
WACC Weighted Average Cost of Capital 

WAPA  Western Area Power Administration 

WECC  Western Electricity Coordinating Council 

WREGIS Western Renewable Energy Generation Information System 
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YELP  Yellowstone Energy Limited Partnership 
 



 Volume 1, Chapter 1  

 

2013	Electricity	Supply	Resource	Procurement	Plan	 	 Page	1‐1	

CHAPTER 1 

THE 2013 ELECTRIC SUPPLY RESOURCE 
PROCUREMENT PLAN 

 

Electric Utility Transition 

This planning document presents the results of electric resource planning and 

procurement activities by NorthWestern Energy (“NorthWestern”) and the 

resulting proposed actions to reliably and cost-effectively meet the Montana retail 

load serving obligation over the 20 year planning horizon. In addition to satisfying 

the biennial regulatory filing requirement, the 2013 Electric Supply Resource 

Procurement Plan (“2013 Plan” or “Plan”) documents resource acquisition and 

evaluation work, analyzes and defines load-serving needs and alternatives, 

examines changes effecting supply, addresses Montana Public Service 

Commission (“MPSC” or “Commission”) comments on the 2011 Plan, and 

proposes appropriate courses of action. 

 

The timing of the 2013 Plan finds NorthWestern’s 

portfolio in transition.  On September 26, 2013, 

NorthWestern announced that it entered into an 

agreement to purchase the hydro assets of PPL 

Montana, LLC (“Hydro Acquisition” or ”Hydros”).  The 

Hydro Acquisition includes 11 hydroelectric facilities 

representing 633 MWs of generation, a storage 

reservoir, and other related assets (see Figure 1–1).  The 

Hydro Acquisition clearly falls into the category of an “opportunity acquisition” as 

envisioned in NorthWestern’s 2011 Electricity Supply Resource Procurement 

Plan (“2011 Plan”), and will be submitted for regulatory consideration, pursuant to 

69-8-421 MCA. The 2011 Plan, while not specifically indentifying the Hydros, 

On September 26, 

2013, NorthWestern 

announced that it 

entered into an 

agreement to 

purchase the hydro 

assets of PPL 

Montana, LLC. 
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contemplated similar resources in terms of availability for purchase, applicability 

in serving Montana retail load, portfolio value contribution, and cost effectiveness. 

If the Commission approves NorthWestern’s Application to acquire the Hydros 

under satisfactory terms, NorthWestern will place the Hydros into its resource 

portfolio in the second half of 2014.  A thorough description of the Hydros is 

presented in Chapter 5. 

 

Figure No. 1-1 

 

 

The 2011 Plan communicated that NorthWestern would continue to evaluate gas-

fired resources and future opportunity resources (existing resources available for 

purchase); NorthWestern has done both in the 2013 Plan. The benchmark 

portfolio in the 2011 Plan was based upon the then current supply portfolio, and 

included future market transactions, but, except for potential opportunity 

acquisitions, no additional generation resources over the three year action 

period.  The 2011 Plan compared alternative portfolios to the market portfolio to 
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determine if new resources would result in portfolios with lower costs and risks.  

The 2011 plan concluded through its evaluation of gas-fired resources that the 

addition of a combined cycle combustion turbine (“CCCT”), nominally sized at 

300MW, as the preferred resource alternative because of the balance achieved 

between resulting portfolio cost and risk when compared to alternative portfolios, 

including market.  The market case had the lowest cost portfolio, but was 

determined to be unacceptable because of the potential higher costs associated 

with market uncertainty.   

 

The 2013 Plan builds upon conclusions reached in the 2011 Plan.  Market 

assumptions have been brought forward in the 2013 Plan and have been 

updated to reflect current market expectations, including the recognition of 

carbon costs starting in 2021. Carbon costs are included in the 2013 Plan as a 

$/tonne cost adder and serve as a surrogate for whatever mechanism (fee, tax, 

penalty, or environmental compliance cost) is ultimately enacted with regard to 

carbon.  Additionally, the resource definition for gas-fired resources has been 

further refined to include a detailed build-up of the operational characteristics and 

expected costs of ownership and operation for gas-fired resources sited in 

Montana, as opposed to more the generic resource assumptions employed in the 

2011 Plan.   

 

The 2013 Plan re-evaluates the current portfolio plus market transaction case 

(Current portfolio), refines the 2011 preferred resource option (CC portfolio), and 

includes an “opportunity resource” portfolio which is the Hydro Acquisition (Hydro 

portfolio).  These three scenarios bracket the full range of portfolio compositions 

contemplated in the 2011 Plan.  On a 30-year net present value comparison, the 

Hydro portfolio has the lowest expected cost when compared to the CC or 

Current portfolios as shown in the table below.  The Hydro portfolio is the 

preferred resource option when compared to the CC portfolio or the Current 
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portfolio. The Hydro portfolio is the least cost portfolio (Table 1-1).  Additionally, 

the Hydro portfolio achieves a lower total risk-adjusted cost than either the 

Current portfolio or the CC portfolio.   

 

Table No. 1-1 

              
                 

  

Net Present Value of Portfolio Costs, 2015 - 2043    
($ Millions)   

   Portfolio   

Total Cost 
Excluding 

Risk 
Premium 

Risk 
Premium 

Total Cost 
Including 

Risk 
Premium   

   Current portfolio $5,778  $451  $6,229    

   CC portfolio $5,854  $380  $6,234    

   Hydro portfolio $5,609  $247  $5,856    

                 

 

The addition of the Hydros to NorthWestern’s energy supply portfolio creates a 

unique set of circumstances in terms of the resource type and associated positive 

benefits to the load-serving capabilities of resources under NorthWestern’s 

control. The Hydros will transform NorthWestern’s resource portfolio from what 

was, until recently, a complete reliance upon market purchases and power 

purchase agreements, to a more balanced combination of traditional owned 

generation including hydro and thermal assets, renewable resources, legacy 

contracts, and market transactions. For planning 

purposes the Hydro Acquisition represents the largest 

set of physical assets considered for inclusion into the 

resource portfolio by NorthWestern to serve its 

customers in Montana.  With the addition of the Hydros 

and, continued transformation of the portfolio’s makeup, 

NorthWestern will focus on capacity-based planning as 

opposed to energy-based operations to support reliable 

Transformation of 

NorthWestern’s 

energy supply will 

focus on capacity-

based as opposed 

to energy-based 

operations. 
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and cost-effective service according to time-tested utility standards. 

 

The opportunity to manage a resource portfolio based primarily on electric 

generation resources rather than a portfolio weighted in favor of market products 

and purchases creates different responsibilities for electricity resource planning. 

These responsibilities will include scheduling and planning for resource output in 

conjunction with reduced market purchases. Thermal, hydro, and other assets 

interconnected within the NorthWestern balancing authority require planning and 

coordination between the three principle operating units within the utility; 

Generation, Supply, and Transmission. A natural outcome of coordinated 

planning and operation is the overall achievement of efficiency through cost-

management, economic asset optimization of resources, reliable service, and 

regulatory oversight.  Additionally, the Hydros will help mitigate the risks inherent 

in large open positions in the electricity market over the long-term and will help 

mitigate potential environmental risk.  With the Hydro Acquisition, NorthWestern 

continues to transition from a planning paradigm that was the result of energy 

deregulation and sale of all generation assets, to a paradigm defined by utility 

controlled resources and more focused on capacity and operational planning.  

  

Fulfillment of Load-Serving Obligations 

The retail load served by NorthWestern in Montana is comprised of multiple rate 

classes that on both a customer number and energy consumption basis are 

weighted heavily to retail and small commercial customers. The challenge posed 

by the retail load is its variability (hourly to seasonal) and the requirement to 

maintain and manage a portfolio of resources assembled to effectively meet the 

current and future needs of the retail Montana load. The 2013 Plan considers 

customer loads over multiple time periods for reliability, operational need, cost, 

and risk. NorthWestern continues to tailor its analytical examination of loads and 

resources to account for variability across all time periods within the 20-year 



 Volume 1, Chapter 1  

 

2013	Electricity	Supply	Resource	Procurement	Plan	 	 Page	1‐6	

planning horizon to assure customer energy needs are met in a reliable and cost-

effective manner. 

 

During the 10-year period from 2003 through 2012 retail load grew from 5.5 

million megawatt-hours per year to 6.4 million megawatt-hours per year.  This 

included losses associated with transmission and distribution. Retail load is 

forecast to be 6.5 million megawatt-hours in 2014 and expected to increase to 7.6 

million megawatt-hours per year by 2033. Over a 20-year resource planning 

horizon the total energy need of retail customers is expected to be approximately 

148 million megawatt-hours, excluding the impacts of future energy savings 

associated with the Demand Side Management (DSM) program. Based on the 

expected output from the resources currently in the supply portfolio, representing 

an estimated 87 million megawatt-hours of production, the remaining un-secured 

resource need is 61 million megawatt-hours or approximately 41% of retail 

customer need (Figure 1-2). Over the next 20 years the Hydros (excluding Kerr 

Dam) are estimated to produce approximately 50 million megawatt-hours of 

power. This reduces future unsecured load-serving needs over the 20-year 

planning horizon to less than 10%; an amount far less than the current long-term 

deficit and more easily managed at lower risk to the portfolio.  
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 Figure No. 1-2 

   

 

Long-term energy volumes only provide a partial understanding of load and how 

best to meet it. The 2013 Plan also examines load over the 20-year planning 

horizon and includes modeling and analysis at the hourly level to inform the long-

term resource planning process on a capacity basis (see Chapter 4). 

 

Supply Costs and Risks 

Retail supply costs result primarily from the costs associated with generating 

electricity from portfolio resources and from purchases of energy products. 

Electric commodity costs are aggregated, tracked, regularly reported to the 

MPSC, and included in customer rates. Sources of energy in the current resource 

portfolio have varying levels of future cost uncertainty. NorthWestern manages 

this uncertainty on behalf of its retail customers and reductions in risk usually 

include an accompanying cost.  The cost of reducing this risk recognizes an 

element of time and often means that reduction of risk farther into the future 

includes a price premium to reflect future uncertainty.   
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NorthWestern currently relies heavily on market purchases in the wholesale 

electricity market to meet customers’ energy requirements.  NorthWestern’s peer 

utilities meet 93% of their energy requirements from company-owned resources, 

while NorthWestern meets only 31% (pre-Hydros) of its customers’ energy needs 

from company-owned resources.  This means that any increase in market prices, 

or increased volatility in market prices, affects NorthWestern to a much greater 

degree than other regional utilities.  As the region’s surplus diminishes, 

NorthWestern’s reliance on market transactions will be more costly, will be 

subject to more volatility, and could potentially increase the risk of physical 

delivery.   

 

Hydro Acquisition 

With the addition of the Hydros, NorthWestern will be able to meet 63% of its 

customers’ energy needs from company-owned resources; a substantial increase 

over the current 31% (see Figure No. 1-3).  Importantly, NorthWestern’s load-

serving obligation includes the obligation to provide service during all hours, 

including Peak load hours.   

 

Figure No. 1-3 
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NorthWestern’s current 20-year planning horizon shows a large unfilled resource 

need for both energy and peaking resources. Unlike other Pacific Northwest 

utilities and load-serving entities facing incremental resource additions, 

NorthWestern is confronted with large deficits in the portfolio that translate into 

risk and uncertainty. The Hydros will contribute significantly to meeting peak 

resource need and are expected to reduce portfolio risk, creating cost certainty 

and rate stability. 

 

Resource Adequacy 

NorthWestern currently relies heavily on market purchase in the wholesale 

electricity market to meet customers’ needs at time of peak demand.  

NorthWestern’s load and resource balance indicates that, absent the Hydros, it 

must plan to acquire 680 MW of power to meet a planned winter peak of 1,162 

MW in 2014, increasing to 819 MW of power needed to meet a winter peak of 

1,202 MW in 2018.  While NorthWestern would use staged and planned RFPs 

and other short term market purchases to minimize market exposure, it would still 

be exposed to a great deal of market price risk.    

 

In 2005, the Northwest Power and Conservation Council and Bonneville Power 

created the Pacific Northwest Adequacy Forum (“Adequacy Forum”).  The 

Adequacy Forum was tasked with developing an adequacy standard for the 

regional power supply. In its 2012 forecast, the Adequacy Forum identified a 350 

MW capacity deficit by 2017.  While the study observed that utility planned 

resources exceed the identified deficit, the planned elimination of the Boardman 

and Centralia coal-fired plants and PPL Montana’s announcement that the 153 

MW J.E. Corette coal-fired generation plant will be placed in reserve status 

beginning April 2015, contribute to regional resource adequacy concerns.  
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Additional resource adequacy concern arises over statements by other regional 

utilities that in the future they intend to rely more heavily on market purchases to 

meet their load and resource balance.  Absent the addition of the Hydros or a 

CCCT, NorthWestern will be seeking a majority of its peak need through market 

purchases; 58% in 2014 increasing to 68% in 2018. The risk associated with 

market and market price volatility has a greater potential impact on 

NorthWestern’s customers as a percentage of their total electric bill compared to 

other regional utilities.  Adding the Hydros to the resource portfolio reduces the 

market risk for both peak and energy.  A more thorough discussion of 

NorthWestern’s resource needs is presented in the Chapter 4.  

 

Environmental Risk 

Montana is affected by environmental policies promulgated by the federal 

government and by other states residing in the Western Electricity Coordinating 

Council.  Future environmental actions including taxing or regulating carbon 

emissions will impact NorthWestern because NorthWestern currently relies 

heavily on short-term to mid-term market purchases sourced both from 

hydroelectric and thermal generators.  The Hydros (excluding Kerr) will provide 

439 MW of long-term electric generation capacity and approximately 2.5 Million 

MWh per year of environmentally responsible baseload energy to the 

NorthWestern’s resource portfolio, significantly changing the fuel-mix of 

NorthWestern’s resource portfolio (see Figure 1-4) and reducing the risks of any 

future actions addressing emissions.  A more thorough discussion of 

environmental risk is presented in Chapter 3.   
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Figure No. 1-4 

2012 Portfolio Resource Mix versus Pro Forma Hydro Addition 

 

 

2011 Action Plan & MPSC Comments 

Resource procurement and planning undertaken by NorthWestern following the 

submission of the 2011 Plan addressed the initiatives and baseline activities 

identified and explained in the December 15, 2011 filing. Planning and 

procurement work has continued to focus on the needs of the portfolio and 

customers in terms of maintaining cost-effective and reliable service while 

considering how to meet changing needs and fulfill future load-serving 

obligations. The following discussion provides an explanation of activities that 

address what NorthWestern and its consultants have done to analyze and 

address key issues from the 2011 Action Plan. It is not intended to be a full and 

exhaustive accounting of all supply group planning and analysis work performed 

during the period 2011 – 2013. 
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Modeling and Software 

NorthWestern engaged the services of Ascend Analytics (“Ascend”) of Boulder, 

Colorado to apply new modeling approaches to long-term resource and supply 

portfolio evaluations for the 2013 Plan.  When the Hydro Acquisition was 

announced, Ascend’s scope of work was expanded to include supporting 

analysis and work products for the Hydros. Both of these tasks required a 

substantial level of detailed analysis and evaluation of risk.   

 

Prior to selecting Ascend, NorthWestern researched several software vendors to 

determine software capabilities and the scope of vendor support. Ultimately, 

NorthWestern selected Ascend and the PowerSimm™ suite of products based on 

the ability to model the Montana supply portfolio, commodity prices, new 

resources, and an expanded set of variables. Migration to new resource modeling 

presented a number of challenges, but PowerSimm has proven to be a better 

model to analyze portfolio costs and risks and to develop a common 

understanding of portfolio costs and risks with stakeholders. A discussion of how 

the PowerSimm suite values risk is contained in Chapter 6. 

 

Expiration of the PPL Agreement 

The Hydro Acquisition has eliminated the need to replace power currently 

supplied under the 7-year agreement with PPL set to expire in 2014. The scale of 

the Hydros, when added to the existing portfolio, fulfills more than 90% of the 

retail load-serving obligation over the next 20 years. The expected annual 

production of approximately 2.5 million megawatt-hours from the Hydros 

(excluding Kerr Dam) exceeds the current annualized power delivery under the 

PPL 7-year agreement by approximately 1 million megawatt-hours.    
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In the 2011 Plan, opportunity resources were identified 

but not described in detail except to say that these 

resources would be evaluated and considered if they 

were determined to meet acceptable levels of portfolio 

energy, cost, and risk. NorthWestern concluded that the 

Hydro Acquisition meets all three of the opportunity 

resource criteria identified in the 2011 Plan.  

 

Gas-fired Resources 

Prior planning cycles, including the 2011 Plan, identified natural gas fired 

generation resources as preferred resources based on their performance (cost 

and risk) in the simulated portfolio modeling environment. Absence the Hydros 

these resources are plausible additions to the supply portfolio based on their 

ability to provide cost-effective generation at acceptable levels of risk. 

NorthWestern currently possesses multiple sources of gas-fired resource 

experience which further adds to the plausibility of the gas-fired resource option. 

This experience includes development, construction, and operation of facilities in 

Montana and South Dakota for both internal combustion and simple cycle gas 

turbines.  

 

During 2013, unit definitions such as size, combustion technology, and 

performance characteristics were developed in consultation with major electric 

generation equipment manufacturers under conditions expected for a Montana 

installation. This information was shared, presented, and discussed with the 

Electric Technical Advisory Committee during 2013 in anticipation of evaluating 

portfolios composed of different gas-fired technologies. Lands Energy Consulting 

developed a focused set of generation resources to evaluate in the Plan. The 

group of identified resources concentrates primarily on proven resource types 

including gas-fired technologies and renewables, and represents currently 

NorthWestern has 

concluded that the 

Hydro Acquisition 

meets all three of 

the opportunity 

resource criteria 

identified in the 

2011 Plan. 
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plausible and commercially available new-build alternatives with known 

characteristics. Generic resource assumptions and definitions used in previous 

planning work were replaced with unit definitions developed specifically for 

installation and operation of gas units within Montana.   

 

Following the announcement of the Hydro Acquisition, the gas-fired resource 

evaluation focused on CCCT technology because it represented the most 

plausible alternative to the Hydros.  CCCT technology offers the best value gas-

fired technology when placed in a baseload role in the supply portfolio because it 

has the lowest fuel consumption per unit of energy output (heat rate) of the gas-

fired options and has low variable operating costs.  As a baseload resource, the 

CCCT is the most appropriate new commercial-scale thermal generating 

resource for NorthWestern to compare to the Hydros.  Finally, CCCT technology 

is readily available for commercial deployment by NorthWestern. 

 

Resource Adequacy 

Resource adequacy standards are typically defined within utility regulatory 

jurisdictions including NERC regions such as WECC, and are often prescriptive. 

The utility regulatory jurisdiction in which NorthWestern operates in Montana 

requires cost-effective and reliable retail service to customers under a set of rules 

that guide planning, cost reporting and recovery, and a regulatory framework. 

NorthWestern is therefore under a prudence demonstration obligation rather than 

a set of prescriptive resource adequacy standards. 

 

The supply portfolio is evolving and changing in order 

to continue to satisfy multiple objectives such as low 

cost, low risk, renewable portfolio standards, demand 

side management energy savings, Public Utilities 

Regulatory Policy Act of 1978 (“PURPA”) contracting 

The supply portfolio 

is evolving and 

changing in order to 

continue to satisfy 

multiple objectives.  
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obligations, and more. Defining resource adequacy for NorthWestern and its 

customers involves balancing these multiple objectives while maintaining 

reliability at acceptable levels of cost and risk. 

 

Renewable Portfolio Standards 

The retail load-serving obligations of NorthWestern go beyond meeting the 

physical energy needs of retail customers. Renewable Portfolio Standards 

require the utility to supply a defined percentage of retail sales from eligible 

renewable sources. This requirement (currently 10%) is being adequately served 

from a fleet of wind and small hydroelectric projects that are either under 

contracted or under utility ownership and in both cases, directly interconnected 

within the NorthWestern balancing authority.  

 

NorthWestern currently has four approved CREP qualified resources, and 

expects that the recently negotiated Sleeping Giant Power, LLC project will 

qualify for CREP status.  The total installed capacity of these five projects is a 

little over 33 MW.  When compared to NWE’s estimate of its CREP obligation, 

NorthWestern is currently about 12 MW short of its 2012 CREP obligation and 

about 35 MW short of its 2015 CREP obligation.  NorthWestern has found the 

CREP requirement difficult to achieve and is currently seeking a waiver for CREP 

compliance in 2013.  A Request for Proposals (RFP) for up to 45 MW of CREP-

eligible resources was issued on August 2, 2012.  Any new CREP projects will 

contribute to meeting both Montana RPS and CREP requirements.   

 

Intermittent Resource Integration 

The portfolio includes eligible renewable resources comprised primarily of wind 

and small hydro facilities that contribute energy and in some cases renewable 

energy credits (RECs). The transmission business unit provides integration 

services, primarily regulation services from Dave Gates Generation Station 
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(DGGS) and imbalance services, to enable the safe and reliable operation of 

these and other generation resources within the NorthWestern balancing 

authority. The Supply operations group uses available resources, including 

market purchases and sales (day-ahead and hourly), to balance load with 

resources and while accounting for changing renewable energy output. 

 

Supply operations perform specific functions in pursuit of creating balance 

between retail load and resources within the portfolio. Initiatives are being 

explored that may help to integrate intermittent resources in the region and 

NorthWestern is an active participant in these initiatives. Initiatives such as Ace 

Diversity Interchange (ADI) and I-TAP (Intra-hour Transaction Accelerator 

Platform) are examples of industry-sponsored programs envisioned to provide 

utilities with alternatives to more efficiently balance loads with variable resource 

output. NorthWestern’s response to these changes has been to participate, 

provide input where appropriate, and to monitor development. Adoption of new 

protocols into supply operations is wholly reliant on the active participation of 

others. Market-based transformation has been slow to materialize in the 

northwest because of technical challenges and because participation has not 

materialized.  However, the development of an energy imbalance market in the 

northwest may create new opportunities for NorthWestern to help cost-effectively 

manage the resources within the supply portfolio.  

 

Conclusions 

Resource planning informs NorthWestern’s resource procurement strategies and 

decisions.  The 2013 Electricity Resource Procurement Plan presents an up-to-

date assessment of retail customer load, the current supply portfolio, projection of 

future needs, and actions to effectively manage the portfolio. NorthWestern’s 

retail customers have long benefitted from available power supplies located 

within the state and in the region; historically purchased from third-party thermal 
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and hydro electric sources. However, the region is changing; excess resources 

and regional flexibility are declining and we must consider alternatives to prior 

resource procurement practices and strategies. 

  

The 2013 Plan is a continuation of NorthWestern’s previous planning efforts.  The 

2011 Plan contemplated that NorthWestern would continue to evaluate gas-fired 

resources and future opportunity resources (existing resources available for 

purchase).  NorthWestern has done both in the 2013 Plan and has identified the 

Hydro Acquisition as the preferred resource portfolio. The Hydro Acquisition 

provides the opportunity to create a long-term, balanced portfolio to satisfy 

customer needs, substantially mitigate market price risk, substantially mitigate 

environmental risk, and ensure reliable capacity-based power delivery at lowest 

long-term risk-adjusted cost.   
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CHAPTER 2  

CURRENT RESOURCES  

 

 

  Existing Supply-Side Portfolio  

NorthWestern’s supply-side portfolio contains a diverse set of resources, 

including coal and natural gas thermal units, small hydro, wind generation, 

Purchased Power Agreements (“PPAs”), and Qualifying Facilities (“QFs”) 

generating electricity using wind, water, waste coal and pet-coke.  The location of 

the physical resources included in the resource portfolio is shown in Figure 2-1.  

Figure No. 2-1 

Existing Generation in Supply Portfolio 

 

CHAPTER 2 

NorthWestern manages a portfolio of demand- and supply-side resources to serve 

the needs of its retail customers.   
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Table 2-1 lists each mid-to-long term resource in the supply-side portfolio along 

with their attributes; installed capacity, winter and summer peaking capability, 

annual energy production, load following capability (both up and down), spinning 

and non-spinning reserves, and expiration dates for PPA resources. 

 

Table No. 2-1 

  

The following is a description of each of the resource attributes listed in Table No. 

2-1.   

 Nameplate capacity:  Nameplate capacity, or nameplate rating, is the 

maximum rated output of a generation facility under specific conditions 

defined by the manufacturer.  The nameplate rating is usually displayed 

on a plaque or tag physically attached to the generator and contains 

additional data such as manufacturer and serial number.  The 

nameplate capacity in Table 2-1 reflects NorthWestern’s share of the 
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rated capability of the generation facility at point of delivery to 

NorthWestern. 

 Peaking capacity:  “Winter Peaking” and “Summer Peaking” capacities 

indicate the amount of electric power that can be reliably called upon by 

NorthWestern when the system is experiencing its highest levels of 

demand.  Typically, baseload generation (like Colstrip Unit 4) and 

peaking resources (like Basin Creek) can be relied upon at time of 

system peak.  Likewise, PPAs contracted for delivery during heavy load 

hours can be relied upon at time of system peak.  Intermittent 

resources, like wind, cannot be relied upon to meet peak load.  Peaking 

capacity is measured in Megawatts (“MW”).   

 Annual energy:  The average annual energy, measured as Average 

Annual Megawatts (“aMW”), that a generation facility can reliably be 

forecast to produce on an annual basis.  For example, a generation 

facility which produces 1 MW continuously for one full year would 

produce 8,760 MWh of energy, or 1 aMW. 

 Load following capability:  Load following measures a generation 

facility’s capability to change electric generation output as system loads 

increase (following-up) or to reduce loads as system loads decrease 

(following-down).  Load following is needed to maintain balance 

between generation, and system loads and changes in intermittent 

generation.  NorthWestern generally uses market purchases, or in some 

instances sales, to meet its load following needs.  Additionally, load-

following resources are used to integrate intermittent resources like 

wind.  Load following is measured as the maximum MW change in 

output that can be called upon from one hour to the next.   
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 Contingency reserves:  Adequate generation capability must be 

maintained at all times to maintain scheduled frequency and to avoid 

loss of load due to forced outages of generation or transmission 

facilities.  Contingency reserves are required by the Western Electricity 

Coordinating Council (WECC) to maintain the reliable operation of the 

interconnected power system.  Contingency reserve requirements can 

be met with spinning reserves and non-spinning reserves, as well as by 

contracting for reserves from third parties that can be deliverable on 

Firm Transmission Service.   

o Spinning reserves:  On-line generation that is capable of 

increasing power production within ten minutes and can sustain 

that change in output for a minimum of sixty minutes and can be 

used for meeting requirements for spinning reserves.  Baseload 

generation is typically not used for spinning reserves.   

o Non-spinning reserves:  Off-line generation that is capable of 

being fully deployed within ten minutes may be used to provide 

non-spinning reserves.  Non-spinning reserves must be capable 

of maintaining their specified reserve level for at least sixty 

minutes. 

 

(Remaining page blank) 
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Existing Electric Supply Resources 

 

Figure No. 2-2 

Colstrip Generation Facilities 

 

 

Colstrip Unit 4 

Colstrip Unit 4 (“Colstrip 4”) is the fourth unit of a 2,094 MW four unit baseload 

coal-fired steam electric plant located about 120 miles southeast of Billings, 

Montana.  NorthWestern has 30% ownership of the 740 MW Colstrip 4, or 222 

MW. NorthWestern also participates in a reciprocal sharing agreement with PPL 

Montana, who owns a similar share (30%) of the 740 MW Colstrip Unit 3. Under 

the Joint Ownership and Operation Agreement, PPL Montana and NorthWestern 

operate both of their shares of Colstrip Unit 3 and 4 as a single project, effectively 

providing an equivalent 15% of two separate units at the same net total of 222 

MW.  This agreement provides diversity in generating units that results in greater 

physical power reliability and availability, and ultimately reduced risk for 

NorthWestern’s electric customers.  Additionally, as a rate-based asset, Colstrip 

4 provides long-term rate stability and reduced market exposure for customers.   
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NorthWestern’s Colstrip 4 operations are driven by the baseload, multiple 

ownership characteristics of this facility.  The variable cost of Colstrip 4 is 

relatively low so it is generally dispatched at its full capacity.  Occasionally, 

market prices drop below Colstrip 4 variable cost.  In these instances, 

NorthWestern has the ability to operated Colstrip 4 between the minimum 

operating level of 60 MW (NorthWestern’s share of the minimum) and 222 MW 

(NorthWestern’s share at full capacity).  During spring runoff when the Pacific 

Northwest hydro system is operating at full capacity, it is common for 

NorthWestern to operate Colstrip 4 at maximum output during the day when 

loads and prices are high, and back the output down to minimum output at night 

when loads and prices are low.  Occasionally, the Colstrip owners may agree to 

take the unit offline if low market prices are expected to persist for a week or 

more. 

Figure No. 2-3 

Spion Kop Wind Facility 
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Spion Kop Wind Generation Facility 

Spion Kop is a 40 MW renewable wind generation facility that was developed and 

built by Spion Kop Wind, LLC and turned over to NorthWestern under an asset 

purchase agreement that was the result of a negotiated build-transfer agreement 

following a 2009 RFI competitive solicitation.  The facility is located in the 

northwest corner of Judith Basin County, Montana near Raynesford.  

NorthWestern and retail customers will receive the benefits of energy production 

and associated renewable energy credits from this eligible renewable resource.  

Spion Kop consists of 25 General Electric 1.6 MW wind turbines that have been 

in commercial service since December of 2012 and has a capacity factor of just 

over 39% (December 2012 through November 2013).    

Figure No. 2-4 

Dave Gates Generating Station at Mill Creek 

 

 

Dave Gates Generating Station at Mill Creek (DGGS) 

NorthWestern constructed the DGGS gas-fired plant to provide regulation service 

and meet NERC Reliability as part of its Transmission Business Unit’s duties as a 
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FERC Balancing Authority.  This plant was built east of Anaconda, Montana in 

the Mill Creek area.  DGGS was designed to provide sufficient regulating 

reserves to cover load and wind generation with the capability to quickly ramp to 

minimize Area Control Error and meet Reliability Standards.  NorthWestern 

calculated a total regulation demand of 105 MW, with 45 MW reflecting the 

regulating reserves needed to integrate wind generation and 60 MW reflecting 

the regulating reserves historically required, prior to the addition of wind 

generation, necessary to regulate NorthWestern’s system.  The plant is 

comprised of three 50 MW units including 6 gas turbines with useable per unit 

output being typically less than 50 MW due to factors such as ambient air 

conditions, fuel type, air quality permit requirements, and equipment performance 

and availability.  NorthWestern’s operational plan was to keep two DGGS units in 

service at all times, with the third unit put into service during times of peak 

regulation demand but otherwise acting as an operational spare in case one of 

the other two units required maintenance.  At minimum turndown, the two 

operating units generate an average of 7 MW per hour which is allocated to 

NorthWestern’s Energy Supply Portfolio. 

 

Figure No. 2-5 

Basin Creek Plant 
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Basin Creek Equity Partners, LLC 

Basin Creek is a 52 MW peaking facility that began operations in 2006.  

NorthWestern has operational control of Basin Creek and uses the facility for 

economic dispatch (serving load), peaking, and non-spinning reserves.  This 

contract will expire on July 1, 2026, unless extended for a 5-year term in 

accordance with the contract.  As discussed below, Basin operations have been 

somewhat modified to accommodate operational needs and market 

requirements.   

 

Basin Creek is designed to be operated in a flexible manner.  Each of its nine, 5.7 

MW units can be dispatched individually, so the plant can be dispatched in 5.7 

MW increments up to its full 52 MW capacity.  Currently, NorthWestern uses 

about 17 MW (three units) of its nameplate capacity for non-spinning reserve 

requirements, leaving about 35 MW of capacity (six units) to be used to serve the 

peak and energy needs of retail customers.  NorthWestern’s schedulers dispatch 

the Basin Creek units on an hour-by-hour basis when the variable cost to 

generate is lower than the market price for energy.  The variable cost of Basin 

Creek is high relative compared to baseload units, so it is typically dispatched in 

the hours when loads and prices are highest.  During the 2012-2013 tracker-

period, NorthWestern dispatched Basin Creek for 26,234 MWh for electricity 

supply. 

 

Qualifying Facility and Renewable Power Purchase Agreements 

NorthWestern has approximately 361MW of renewable generation by nameplate 

capacity in its Portfolio and interconnected within the Montana BA.  

NorthWestern’s ownership of the 40 MW Spion Kop wind project represents 

approximately 11% of the renewable fleet. The remainder of the renewable 

sources is a mix of PPAs and QF PPAs consisting of wind, hydro and thermal 
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resources. Only a portion of the renewable sources are eligible under the rules 

for Montana RPS (renewable portfolio standards).   QF PPAs consist of two main 

groups: older Tier II QF contracts signed prior to 1998 and newer QF contacts 

signed under the QF-1 Tariff on file with the MPSC.  

 

Tier II consists of a group of QF contracts that were in place when the original 

default supply obligation was established under utility deregulation.  The 10 Tier 

II contracts (originally 15) consist of thermal and hydro generation sources that 

provide NorthWestern with a reliable and schedulable source of energy.  

NorthWestern credits the Tier II contracts with energy and capacity based upon 

the historic operating performance of the resources.  The contracts cannot be 

dispatched to follow load, nor do they provide spinning or non-spinning reserves.  

 

The QF-1 Tariff contracts consist of any new QF contract or older QF renewal 

contract signed under a QF-1 Tariff approved by the MPSC.  This group of 18 

contracts consists of 13 wind (61 MW) and 5 hydro generation projects (5 MW) 

with an aggregate installed capacity of approximately 66 MW.  Since 2011, 

NorthWestern has signed five QF-1 long-term wind contracts with nameplate 

capacity ranging from 9.5 MW to 10 MW.  Approximately 61 MW of the 66 MW is 

from wind projects and except for the very limited curtailment provisions 

associated with a few contracts is non-dispatchable and intermittent.   

 

Thermal QF Facilities 

NorthWestern has QF contracts with two thermal plants; Yellowstone Energy 

Limited Partnership (“YELP”) and Colstrip Energy Limited Partnership (“CELP”).  

YELP is a 52 MW facility using waste petroleum coke as its primary fuel source.    

CELP is a 35 MW facility using waste coal as its primary fuel source.  Both 

facilities follow a standard schedulable unit contingent pattern with occasional 

outage variances.  The pattern of normal summer outage schedules can be seen 
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in Figure 2-6. Both of these facilities installed capacities are greater than the 

contracted capacity. Regulatory efforts to enforce the terms and conditions of the 

PPAs resulted in only slight modifications to annual energy limits and price terms. 

In the case of YELP the installed capacity is 61 MW and for CELP the installed 

capacity is 41.5 MW for an aggregated total of 102.5 MW. 

 

Table No. 2-2 

 

 

Figure No. 2-6 

 

 

 

  



 Volume 1, Chapter 2 – Current Resources 

 

 

2013 Electricity Supply Resource Procurement Plan  Page 2-12 

Hydro Facilities 

NorthWestern has contracted with 15 renewable power producers for 

hydroelectric power output from facilities in our portfolio with an aggregate 

installed capacity of approximately 37 MW.  Table 2-3 shows NorthWestern’s QF 

hydro facilities. 

Table No. 2-3 

 

 

These hydro facilities are slightly more variability that the QF thermal facilities, 

and are also schedulable (within the seasonal flows determined by the weather 

(precipitation) and irrigation uses that determine production). 

Resource

Resource   

Type

Nameplate 

Capacity 

(kW)

Winter 

Peaking   

(kW)

Summer 

Peaking   

(kW)

Annual 

Energy 

(MWH)

Donald Fred Jenni (Hanover Hydro)* Tier II 240              25 33 220
Wisconsin Creek Limited Partnership* QF-1 400              13 199 1,050
James Walker Sievers (Cascade Creek)* Tier II 68                12 56 370
James Walker Sievers (Barney Creek)* Tier II 60                0 11 110
Gerald Ohs (Pony Generating Station)* QF-1 400              0 172 1,100
Hydrodynamics Inc (South Dry Creek)* Tier II 1,200           0 1,988 2,700
Boulder Hydro Limited Partnership * QF-1 510              96 236 1,670
Hydrodynamics Inc (Strawberry Creek)* Tier II 190              48 300 1,450
State of MT DNRC (Broadwater Dam)* Tier II 10,000         3,403 3,495 53,240
Estate of Howard Carter (Pine Creek)* Tier II 300              1 243 1,170
Ross Creek Hydro LC* Tier II 450              226 356 2,170
TurnBull Hydro, LLC* PPA / CREP 13,000         0 5 35,000
Tiber Montana, LLC** PPA 7,500           5,000 0 50,770
Flint Creek Hydroelectric LLC** QF-1 / REC 2,000           1,000           2,000            8,000
Lower South Fork LLC** QF-1 / REC 455              0 0 1,900
Total: 36,773         9,824           9,094            160,920    

Note: *Winter/Summer peaking based upon 2010-2012 production

         **Estimated peaking

         Annual generation based on actual average

Renewable Hydro Resources
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Figure No. 2-7 

 

 

Wind Facilities 

NorthWestern’s portfolio includes 15 wind facilities; one company-owned, one 

PPA, and 13 QF-1 Wind facilities, with an aggregated installed capacity of 

approximately 237 MW.  Table 2-4 shows the 15 wind facilities in NorthWestern’s 

portfolio along with their installed capacity and forecast annual production. 

 

(Remaining page blank for figure/table) 
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Table No. 2-4 

 

 

The generation from 13 of the 15 wind facilities on line in 2012 is highly variable 

when compared to the generation profiles of QF thermal or QF hydro as 

represented by the summer and winter 24 hour profiles in Figure 2-8.  Table 2-4 

shows the expected annual energy output of wind resources under contract to 

NorthWestern. Unlike NorthWestern’s other resources, wind resources have not 

historically contributed materially to meeting peak load.  When analyzed in 

aggregate, these 15 wind projects provide approximately 0.6 MW of peak 

capacity in winter (≈0.25%) and approximately 5.2 MW of peak capacity (≈2.2%) 

in summer.   

 

Resource

Resource   

Type

Nameplate 

Capacity MW

Peaking 

Capacity MW

Annual 

Energy MWh

Judith Gap PPA* PPA / REC 135.000 0 467,200
Spion Kop* Owned / REC 40.000 0 138,400
Mr. Thomas G. Agnew (Agnew Ranch)* QF-1 0.065 0 50
Two Dot Wind LLC (Martinsdale Colony)* QF-1 0.750 0 1,700
Two Dot Wind LLC (Martinsdale Colony South)* QF-1 2.000 0 90
Two Dot Wind LLC (Moe Wind)* QF-1 0.450 0 630
Two Dot Wind LLC (Sheep Valley Ranch)* QF-1 0.455 0 900
Fairfield Wind LLC** QF-1 / REC 10.000 0 31,900
Gordon Butte Wind LLC* QF-1 / CREP 9.600 0 33,750
Musselshell Wind Project LLC** QF-1 / REC 10.000 0 28,600
Musselshell Wind Project Two LLC** QF-1 / REC 10.000 0 28,000
Two Dot Wind Farm LLC** QF-1 / REC 9.720 0 35,400
United Materials of Great Falls Inc.* QF-1 9.000 0 16,360
Two Dot Wind Energy LLC (Mission Creek)* QF-1 0.065 0 90
Two Dot Wind Energy LLC (Montana Marginal Energy)* QF-1 0.195 0 170
Total: 237.300        783,240        

Note: *Peaking capacity based upon 2010-2012 production

         **Estimated peaking

         Annual generation based on actual average

Renewable Wind Resources
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Figure No. 2-8 
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Figure No. 2-9 

Judith Gap Facility 

 

 

Judith Gap Energy, LLC 

Judith Gap Energy, LLC, is a 135 MW nameplate capacity wind turbine facility 

comprised of 90, 1.5 MW wind turbines that are expected to contribute 

approximately 467,000 MWh per year based on historical performance.  Judith 

Gap is located in Wheatland County, Montana north of Harlowton.  Judith Gap 

provides NorthWestern with energy and Renewable Energy Credits (“RECs”) 

which are used to help NorthWestern meet its obligation under the Renewable 

Portfolio Standard (RPS).      

 

Tiber Montana, LLC 

NorthWestern has a 7.5 MW unit-contingent energy contract with Tiber Montana, 

LLC, (Tiber) a small hydro facility located at the Tiber Dam on Lake Elwel (or 

Tiber Reservoir).  Tiber began operations in June of 2004 and has a 20-year PPA 

to sell power to NorthWestern.  
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Figure No. 2-10 

Turnbull Hydro 

 

 

 

Turnbull Hydro, LLC 

In 2009, NorthWestern entered into a 20-year contract with Turnbull Hydro LLC 

(Turnbull) with commercial service beginning in June 2011.  Turnbull is a small 

hydroelectric project consisting of 2 generating units; Upper Turnbull and Lower 

Turnbull.  Both Turnbull units were constructed on an existing irrigation canal on 

the Fairfield Bench in Teton County.  Turnbull has a total nameplate capacity of 

13 MW and has been approved as a CREP-eligible facility by the MPSC.   

Turnbull generation occurs in conjunction with the irrigation season, which 

normally occurs from late May through early September.  Turnbull delivers an 

average of 35,000 MWh each irrigation season, but has a somewhat limited 

ability to contribute to summer peak because irrigation flows taper off during July 

and August. 
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PPL Montana, LLC 

In 2007 NorthWestern began receiving 325 MW of firm heavy load (HL) power 

and 175 MW of light load (LL) power from PPL Montana, LLC (PPL) under a 

contract that runs from July 1, 2007 through June 30, 2014, when the contract 

expires.  This contract with PPL has a fixed schedule of rates that is $52.70/MWh 

for the first quarter of 2013. 

 

For the remainder of the PPL contract NorthWestern’s Portfolio will receive 200 

MW during HL hours and 125 MW during LL hours.  The heavy load delivery of 

200 MW contributes to the Portfolio’s summer and winter peaking needs. 

 

All-Source Competitive Solicitations 

Market Operations conducted two all source competitive solicitations that were in 

addition to the contributions to the portfolio made under the 2011 Hedging Plan.  

The first was conducted in October 2011, and the second during May 2013. 

 

The October 2011 RFP solicited up to 100 MW of baseload (around-the-clock) 

energy for calendar years 2013 and 2014, in part to help replace power under a 

PPL Montana contract that will be expiring on June 30, 2014.  NorthWestern 

selected 100 MW of HL power and 100 MW of LL power at the Mid-C with an 

additional 50 MW of LL power delivered to NorthWestern’s system in Montana. 

 

The May 2013 RFP solicited up to 100 MW of firm supply for the period of 

January 1, 2015 through December 31, 2017 to be delivered at Mid-C or on 

NorthWestern’s system. Separately in this RFP, NorthWestern sought up to 300 

MW of firm supply for the period of July 1, 2014 through December 31, 2014 

delivered on NorthWestern’s system in Montana. This RFP also targeted 

replacement power under the previously mentioned expiring PPL contract.  

NorthWestern selected 100 MW of HL power delivered to Mid-C for calendar year 
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2015, 75 MW of HL power delivered to Mid-C for calendar year 2016, 50 MW of 

HL power delivered to Mid-C for calendar year 2017, and 200 MW of HL power 

delivered to NorthWestern’s system in Montana. 

 

 

Renewable Portfolio Standards 

The Renewable Portfolio Standard (RPS) was established in 2005 by the 

Montana Legislature to promote the development of renewable resources, MCA 

69-3-2004. NorthWestern is subject to the Renewable Portfolio Standard (RPS) 

which requires NorthWestern to purchase a portion of the electricity used to serve 

retail loads from eligible renewable resources built after January 1, 2005.  RPS is 

a graduated standard and is currently set at 10% of prior year retail sales.  

NorthWestern has been able to meet its annual RPS obligation using a 

combination of renewable resources and “banked” Renewable Energy Credits 

(RECs).  In 2015 the RPS standard increases to 15%.  NorthWestern plans to 

meet its RPS obligation both now and into the future, taking steps to comply with 

all portions of RPS. 

 

RPS Resources 

NorthWestern uses a mix of wind and hydro projects to meet its RPS obligations.  

Judith Gap is NorthWestern’s first and largest RPS resource.  Several RPS 

resources, Fairfield Wind and Two Dot Wind, LLC, have been contracted for and 

are currently under construction.  The resources used to meet RPS are shown in 

Table 2-5 along with the characteristics of the resource and NorthWestern’s 

forecast of production.   Forecast of production are either based upon developer-

provided production numbers or based upon average historical performance.  

The use of historical production, however, does not provide full assurance that 

actual production will match forecast production values. 
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Table No. 2-5 

 

 

NorthWestern is also planning to acquire up to approximately 43 MW of 

renewable resources to meet the Community Renewable Energy Project (CREP) 

requirement contained in the RPS legislation.  

 

RPS Forecast 

NorthWestern’s forecast of RPS compliance is shown in Figure 2-11.  The solid 

line depicts NorthWestern’s RPS requirement for each compliance year and the 

green and blue bars show wind and hydro RECs.  The pink bars show the REC 

amount carried over from the previous compliance year, and the light purple bars 

show the amount of RECs forecast to be produced if 40 MW of wind resources 

are added to the portfolio to fulfill NorthWestern’s CREP obligation. Forecast 

CREP amounts are placed above the NorthWestern’s RPS forecast to show that 

NorthWestern will have adequate RECs to meet RPS requirements through 2028 

if it acquires CREP resources as required.  The projected REC shortfall in 2031 is 

about 140,000 MWh, roughly equivalent to the production from a 47 MW wind 

facility.  See Volume 2, Chapter 3 for annual RPS compliance forecast details.   

 

Resource

Resource   

Type Fuel

Nameplate 

Capacity 

MW

Annual 

Energy MWa

Judith Gap PPA* PPA / REC Wind 135 467,200         
Gordon Butte Wind LLC* QF-1 / CREP Wind 9.6 33,750           
Musselshell Wind Project LLC** QF-1 / REC Wind 10 28,600           
Musselshell Wind Project Two LLC** QF-1 / REC Wind 10 28,000           
Fairfield Wind LLC** QF-1 / REC Wind 10 31,900           
Two Dot Wind Farm LLC** QF-1 / REC Wind 9.72 35,400           
Spion Kop* Owned / REC Wind 40 138,400         
2013 CREP RFP** PPA / CREP Wind 41 146,560         
TurnBull Hydro, LLC** PPA / CREP Hydro 13 35,000           
Flint Creek Hydroelectric LLC** QF-1 / REC Hydro 2 8,000             
Lower South Fork LLC** QF-1 / REC Hydro 0.455 1,900             
Sleeping Giant Power LLC** QF-1 / CREP Hydro 8 42,800           
Total: 289                997,510         

Note: *Average production

         **Estimated production

Renewable Portfolio Standard (RPS) Resources
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Figure No. 2-11 

 

 

CREP Resources 

Community Renewable Energy Projects (CREPs) are a subset of the RPS 

requirement under MCA 69-3-2004.  The CREP obligation is a state-wide target 

for eligible renewable resources, which is defined primarily project size and 

ownership.  To be eligible for CREP Status, a project must have an installed 

capacity of 25 MW or less, and be owned by the utility or Montana entities.  

NorthWestern bears about 90 percent of the responsibility for meeting the 

statewide CREP mandate. Table 2-6 below shows the statewide requirement, 

which is capacity-based, and NorthWestern’s estimate of its share of that 

requirement.   
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Table No. 2-6 

 

 

 

NorthWestern currently has four approved CREP qualified resources: Gordon 

Butte, Turnbull Hydro, Flint Creek, and Lower South Fork.  Additionally, 

NorthWestern expects that the Sleeping Giant Power, LLC project will qualify for 

CREP status.  The total installed capacity of these five projects is a little over 33 

MW.  When compared to NWE’s estimate of its CREP obligation, NorthWestern 

is currently about 12 MW short of its 2012 CREP obligation and about 35 MW 

short of its 2015 CREP obligation. 

 

NorthWestern issued a Request for Proposals (RFP) for up to 45 MW of CREP-

eligible resources on August 2, 2012.  New CREP projects will contribute to 

meeting both Montana RPS and CREP requirements.  .  Lands Energy (Lands), 

which is an independent entity from NorthWestern, conducted the solicitation 

process and the initial evaluation process for the RFP.  Lands indicated that 30 

responses were submitted by the September 28, 2012 deadline.  Most of the 

responses (24) were for wind projects. 

 

The viability scoring of all projects submitted in response to the 2012 CREP RFP 

included transmission criteria based on project location.     NWE was concerned 

that individual CREP proposals might require transmission upgrades which could 

increase customer costs.  Therefore, early in the RFP planning process, Energy 

Supply staff and Lands requested input and information from NorthWestern 
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Transmission Planning Department regarding transmission criteria based on 

project location.  This information was incorporated into the scoring.   

 

The federal Production Tax Credit (PTC) for wind projects was extended in early 

in January 2013.  The PTC extension was significant because the original RFP 

requested bids without PTCs.  NorthWestern and Lands interrupted the RFP 

process to allow all bidders the opportunity to re-price their bids based on the 

extension of the PTC.  The deadline for the re-price was January 18, 2013.  All 

projects were re-evaluated and scored by Lands and a list of 10 projects were 

selected and submitted to NorthWestern for further consideration.  Two projects 

were selected from the group of 10 and NorthWestern began negotiations with 

the top “finalist.”    

 

The Compass Wind proposal, a 20 MW wind project located near Opheim, MT, 

was selected as the low-cost and low-risk alternative for retail customers.  The 

long-term rate of $38.95/MWh for the Opheim project was the lowest-priced 

resource submitted in the RFP.  Additionally and importantly, the Opheim project 

is located within the Western Area Power Administration (“WAPA”) balancing 

authority (“BA”) and the transmission service costs (current and future) would be 

borne by Compass as the project owner/operator.  During final negotiations, 

WAPA determined that it would not be able to provide transmission balancing 

service to the Opheim project.   

 

To meet its CREP obligation in 2014 and beyond, NorthWestern immediately 

took two actions.  First, it notified the second-place respondent that it was moved 

up to the finalist position.  However, the second-place project was also located 

within the WAPA BA and it too, was not able to obtain balancing service.  

Therefore, the 2012 CREP RFP was suspended. 
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Second, NorthWestern issued a new fast-track CREP PPA-only solicitation on 

October 14, 2013.  The RFP was fast-tracked to allow developers to take 

advantage of the current PTC extension, which requires qualifying projects to 

achieve commercial operation date by the end of 2014.  NorthWestern 

anticipates that it will be able to sign contracts for approximately 41 MW of 

CREP-eligible resources as a result of the RFP, and has included that estimate in 

its RPS forecast.  

 

NorthWestern continues to monitor resource development in Montana, including 

renewable resources, and will continue to seek opportunities that will allow 

NorthWestern to meet its RPS obligations without paying a premium for those 

resources.   

 

Energy Efficiency/DSM Discussion 

A public utility must “conduct an efficient electricity supply resource planning and 

procurement process that evaluates the full range of cost-effective electricity supply and 

demand-side management options” per Section 69-8-419(2) (b), MCA, and thus 

NorthWestern intends to continue its DSM Programs, maintain its annual electric 

DSM goal of 6.0 aMW, and concentrate on the difficult-to-penetrate 

commercial/small industrial customer sectors. A comprehensive DSM program 

evaluation has been completed and modifications to DSM programs have been 

made.  NorthWestern will continue to seek recovery of DSM Program Costs and 

DSM Lost Revenues. 

 

Avoided costs remain central to energy supply DSM funded programs.  This 

planning cycle will produce updated avoided costs that will be used to review 

and, if necessary, update certain elements and features of NorthWestern’s DSM 

Programs. 
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In the current electric (and natural gas) avoided cost environment, NorthWestern 

is skeptical of the ability of benchmarking programs to produce cost-effective 

energy savings that persist for several years into the future, and to produce cost-

effective DSM resource. 

 

The Smart Grid Demonstration Project in Helena and Philipsburg, MT is in 

operation and completing its fourth year of the five year effort. 

 

A new Battery Storage Project has been initiated in Helena, MT and operation is 

expected to begin in late 2013. 

 

DSM Acquisition Plan and Programs 

DSM Goals 

NorthWestern is in the fourth year of its DSM Acquisition Plan set forth in the 

2009 Electric Resource Procurement Plan.  As of 2009, the amount of remaining 

achievable, cost-effective electric DSM was estimated to be 84.3 aMW.  

NorthWestern established its annual DSM acquisition goal at the level of 6.0 

aMW.  For the immediate future, NorthWestern intends to continue with that DSM 

Acquisition Plan and the annual goal of 6.0 aMW until a review of electric avoided 

costs resulting from this planning cycle can be completed.  Electric avoided costs 

are a primary determinant of DSM cost effectiveness. Therefore, eligible DSM 

measures, achievable cost-effective DSM potential, proper DSM Program 

rebate/incentive levels, and expenditure levels for various other DSM Program 

activities such as marketing and outreach must be evaluated against avoided 

costs.  It is expected that new electric avoided costs will be available to DSM 

planners in January 2014, and it appears that those new avoided costs will likely 

be lower than the avoided costs used in the previous planning cycle. 
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NorthWestern will, for now, stay with its annual electric DSM goal of 6.0 aMW.  

This annual goal remains aggressive given that legislative developments in the 

lighting sector continue to reduce the future contribution that energy efficient 

lighting can make to annual DSM results.  New federal regulations relating to 

compact fluorescent lamps (CFLs) and other lighting technologies began phasing 

in over a three-year period beginning January 1, 2012.  In certain applications, 

CFLs will continue as a cost-effective replacement lighting technology for certain 

applications (e.g., halogen lamps) but the amount of CFLs rebated through the 

DSM lighting programs will diminish significantly. 

 

It is clear that in order to sustain a level of 6.0 aMW of DSM acquisition, 

additional energy savings must be captured from the commercial and small 

industrial sectors.  NorthWestern has recently renewed contracts with several 

firms for services in support of the E+ Business Partners Program, the E+ 

Commercial Lighting Rebate Program, the E+ Commercial Electric Rebate 

Program for New Construction, and the E+ Commercial Electric Rebate Program 

for Existing Facilities: 

 

1. National Center for Appropriate Technology (NCAT) 

2. McKinstry Essention (McKinstry) 

3. Portland Energy Conservation, Inc. (PECI) 

4. CTA Associates, Inc. (CTA) 

5. Energy Resource Management, Inc. (ERM) 

 

These contractors are compensated by NorthWestern on a performance basis, 

with payment based on a percentage of the energy conservation resource value 

of each individual DSM project that is completed with the contractor’s 

involvement.  All contractors are expected to deliver to NorthWestern a minimum 

of 0.25 aMW per year of incremental DSM each year. 
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These contractors will continue to be supported by a three-member team of DNV-

KEMA employees who have been given responsibility for direct contact, face-to-

face marketing of DSM Programs to commercial/small industrial customers in an 

effort to identify, qualify and cultivate DSM projects for follow-up by the 

contractors listed above. 

 

DSM Budget and Spending 

The budget associated with the current DSM Acquisition Plan was developed 

using the then current 20-year levelized avoided costs of approximately 

$70/MWH1. Annual spending estimates were based on a percentage of total 

resource value of the annual DSM target of 5.5-6.0 aMW at this level of avoided 

cost.  NorthWestern has met or exceeded its annual DSM goal, but actual 

spending has been less than this budgeted amount as summarized in Table 2-7. 

 

(Remaining page blank for Table) 

                                           

1  The planning process culminating in the 2011 Electric Resource Procurement Plan produced 

a 20-year levelized electric avoided cost of approximately $54/MWH for use in DSM planning 

and analysis.   
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Table No. 2-7 

 

 

The upcoming review of electric avoided costs resulting from this planning cycle, 

and the effects of new avoided costs on remaining achievable cost-effective DSM 

potential, rebate/incentive levels, and other spending plans, will necessarily 

include revisiting the annual budget levels over the course of the DSM Acquisition 

Plan.  NorthWestern notes that this DSM future budget is a long-term estimate 

used for long range resource planning.   Each year as part of the annual electric 

Year Total (aMW) Budget Actual Spend*

1 5.5 $11,040,955 $7,108,435
2 6.0 $13,181,496 $9,185,261
3 6.0 $14,318,314 $10,836,590
4 6.0 $15,455,132 -                      
5 6.0 $16,440,140 -                      
6 6.0 $17,979,217 -                      
7 6.0 $19,518,294 -                      
8 6.0 $21,057,371 -                      
9 6.0 $22,596,448 -                      

10 6.0 $24,135,525 -                      
11 6.0 $25,884,476 -                      
12 6.0 $27,633,427 -                      
13 6.0 $29,382,378 -                      
14 6.0 $31,131,329 -                      
15 0.8 $4,334,800 -                      
16 -                 -                      -                      
17 -                 -                      -                      
18 -                 -                      -                      
19 -                 -                      -                      
20 -                 -                      -                      

84.3 $294,089,302

Note: *Figures for the 2010-11, 2011-12, and 2012-13 tracker periods.

NorthWestern DSM Acquisition Plan 

and Budget 2010-2029
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tracker filing, NorthWestern provides an updated short-term, next-year budget 

estimate for the immediately following tracker period.  That one-year budget 

forecast is based on current year results and knowledge gained from past 

program operation, and is likely to deviate from the values established in the long 

range budget forecast presented above, and as evidenced by the two years of 

data in the Actual Spend column of Table 2-7 above. 

 

DSM Programs 

NorthWestern Energy offers a variety of programs, services and resources to 

help our Montana customers to better manage energy costs.  Consistent with 

plans for phasing out DSM Programs targeted at fluorescent lighting 

technologies, and pending completion of the avoided cost changes and 

subsequent review of all DSM Program measures, rebate levels and program 

designs, NorthWestern intends to continue offering the following electric DSM 

Programs that are funded through energy supply rates in 2014: 

  

 E+ Home Lighting Rebate - Customers receive a REBATE of up to $2 or 

instant savings on ENERGY STAR® compact fluorescent light bulbs 

(CFLs). Rebates available for ENERGY STAR hard-wired lighting fixtures 

and wall-switched replacement occupancy sensors.  

 E+ Residential Existing Electric Rebate Program - REBATES are available 

to electric space or water heat customers for qualifying electric measures. 

 E+ Residential New Construction Electric Rebate Program - Customers 

building a new home may receive REBATES for qualifying ENERGY STAR 

appliances and qualifying electric conservation measures. 

 E+ Commercial Lighting Rebate Program - Offers prescriptive REBATES 

for the replacement of less efficient lighting products with high efficiency 

technologies. 
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 E+ Commercial Existing Electric Rebate Program – REBATES are 

available to electric customers for qualifying electric measures. 

 E+ Commercial New Construction Electric Rebate Program - REBATES 

are available to electric customers for qualifying electric measures. 

 E+ Business Partners Program - Provides customized incentives to 

commercial and industrial customers for electric and natural gas 

conservation. Examples of projects include measures to improve lighting, 

heating, ventilating and cooling (HVAC) systems, refrigeration, air 

handling, and pumping systems. New and retrofit facilities are eligible. 

 Northwest Energy Efficiency Alliance - NEEA is a regional non-profit 

organization supported by electric utilities, public benefits administrators, 

state governments, public interest groups, and energy efficiency industry 

representatives.  Through regional leveraging, NEEA encourages “market 

transformation” or the development and adoption of energy efficient 

products and services in Montana, Washington, Idaho, and Oregon.  

NEEA’s regional market transformation activities target the residential, 

commercial, industrial and agricultural sectors. 

 

Additional electric energy savings are produced from Universal System Benefits 

funded programs that will continue into the foreseeable future.  The electric 

energy savings produced from these programs are counted toward annual DSM 

goals.  The costs to operate these programs are not included in the energy 

supply resource planning process: 

 

 E+ Free Weatherization Program - Provides insulation and other efficiency 

improvements at no cost to the Low Income Energy Assistance Program 

(LIEAP) qualified space-heating customer of NorthWestern Energy. 

 E+ Energy Audit for the Home - Free onsite energy audits and mail-in 

survey audits. 
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 E+ Energy Appraisal for Businesses - Free audit that focuses on identifying 

electric conservation opportunities for small commercial customers on 

NorthWestern Energy’s electric distribution system. A report with 

recommendations customized to the facility is provided. Some energy 

saving measures may be installed as appropriate.  

 E+ Irrigator Program - Provides financial incentives for the installation of 

energy efficient electric conservation in irrigation systems. 

 Building Operator Certification - Building Operator Certification (BOC) is an 

international professional development program for managers and 

operating engineers of commercial and public facilities and is available to 

commercial customers in partnership with the Northwest Energy Efficiency 

Council.  

 ENERGY STAR New Homes Program- Northwest Energy Star homes are 

verified and savings claimed for all CFLs above 50% of sockets installed 

with CFLs and not rebated through any other E+ Residential Lighting 

program.  

 E+ Renewable Energy Program – Provides incentive funds to electric 

customers for qualifying small-scale solar photovoltaic, wind, and 

hydroelectric systems in Montana. 

 

Additional information on these programs is available at NorthWestern’s web site 

at http://www.NorthWesternEnergy.com/eplus/. 

 

DSM Program Costs & Lost Revenue Recovery 

DSM Program costs have been included in annual electric tracker filings as a line 

item in the electric supply portfolio, and NorthWestern will continue this approach 

to seeking full cost recovery on an annual basis for this portion of the overall 

expenses associated with its electric supply DSM activity.  

 

http://www.northwesternenergy.com/eplus/
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The potential for lost transmission and distribution revenues, and fixed costs 

associated with owned interest in Colstrip Unit #4 and the Dave Gates 

Generating Station,  (DSM Lost Revenues) resulting from reduced volume sales 

caused by customer participation in DSM Programs remains a potential financial 

disincentive to continued operation of DSM Programs.  For the past several 

years, this disincentive has been avoided through use of a Lost Revenue 

Recovery Mechanism (LRAM) that adjusts energy supply rates annually for 

estimated Lost Revenues.  This mechanism also incorporates a self-correcting 

true-up feature with each successive annual electric tracker filing to adjust the 

prior year forward-looking Lost Revenues with observed results from DSM 

Programs.  The true-up is again performed following a comprehensive DSM 

Program Evaluation performed every few years, and will be done again as part of 

the final phase of the Electric Supply Tracker Docket No. D2012.5.49. 

 

NorthWestern believes that the LRAM currently in use, together with recovery of 

DSM Program costs, helps to mitigate financial disincentives to DSM Programs 

under current ratemaking practices, and NorthWestern will continue to seek 

recovery of Lost Revenues through the LRAM. 

 

Smart Grid Demonstration Project 

NorthWestern is completing year 4 of its 5-year (2010-2014) Smart Grid 

Demonstration Project (Project) as part of a larger, region-wide effort.  

NorthWestern’s project objectives are to deploy, test, and evaluate various 

equipment, systems and customer services associated with emerging Smart Grid 

technology.  The scope of this effort includes Smart Grid technologies at the 

electric utility substation, distribution circuit and customer levels of two unique 

NorthWestern locations in Western Montana, including “urban” circuits in the 

center of the City of Helena and a “rural” circuit located in the Philipsburg area.  

The estimated budget for the Project is approximately $4.3 million (50% cost-
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shared with federal ARRA funds).  The Project generally concentrates on the 

various aspects of advanced volt/VAR control, distribution automation, automated 

outage restoration, substation capacity, advanced metering infrastructure (AMI), 

and customer demand response, control and energy management.   

 

There are four major Phases to the project, summarized in Figure 2-12.  

NorthWestern and the other partners and utilities in the Pacific Northwest Smart 

Grid Demonstration Project are in the middle of Phase 3 - Data Collection. 

 

Figure No. 2-12 

 

 

 

In the Project area concerned with Distribution Automation, all activities have 

been initiated and testing will be completed during the Data Collection Phase.  

Substation & Line Equipment installations are complete in Helena and 

Philipsburg.  NorthWestern issued a Request for Proposals for control 

software/systems, subsequently received five proposals, and selected Cooper 

Power Systems as the winning bidder.  The software and systems were 

purchased and installed and the system acceptance test was completed in the 

first and third quarters of 2013. 
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Energy Efficiency (Volt/VAR) substation and line equipment installations are 

complete in Helena and Philipsburg. S & C Electric software was chosen as the 

software vendor. The software and systems were purchased and installed and 

system acceptance test was completed in 2012. Testing on circuits in Helena 

started in fall, 2012 and is ongoing. Testing of circuits in Philipsburg started in fall 

2013 and is ongoing. 

 

Working with ITRON, Inc., NorthWestern completed all activities in Helena, MT 

that relate to the customer side of the meter. These included: 

 Installation and testing of 200 CENTRON electric interval meters for project 

participants in the home area network and Time of Use (TOU) trial. 

 Testing and ongoing maintenance of the fixed wireless network with the 

installation of 4 Cell Control Units and 10 communication repeaters. These 

units were installed to collect interval data from residential home area 

network customers for TOU billing purposes. 

 Collection of 15-minute electric interval data and electronic transport of 

data to ITRON’s data center in Spokane, WA where data hosting and 

meter data management services are performed by ITRON. 

 Export and transport of meter data from ITRON to NorthWestern’s MV-90 

system on regular nightly intervals for further processing into billing 

determinants for project participants. 

 Field installation and maintenance of Home Area Networks (HAN), 

supporting communications links and platforms, and training of participants 

on use of devices and equipment was completed at NorthWestern’s 

direction. KEMA, Inc. was contracted to provide HAN installation and 

training. 
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TOU pricing has been established for residential participants in the project.  

NorthWestern met with MPSC staff to present derivation of the TOU rates and 

discuss this approach to experimental TOU pricing within the Project.  Upon 

advice and guidance from MPSC staff, NorthWestern prepared and filed a TOU 

tariff for this Project.  A Master Time of Use pricing table was established and is 

reviewed monthly.  This table is updated with each monthly update of electric 

supply prices, and the table is integral to the hourly pricing signals sent to project 

participants with HAN equipment.  Additional steps related to this portion of the 

Project that have been completed in the first half of 2012 include: 

 

 Testing and debugging of all data pathways; Interval meters (Helena) – 

fixed network – ITRON hosting (Spokane) – MV 90 (Butte) – TOU calculator – 

NorthWestern billing system. 

 Completion of automated extraction of monthly kWh from NorthWestern’s 

MV-90 system that receives 15-minute interval data from ITRON’s data 

center. 

 Completion of a TOU energy cost calculator using MV-90 output and the 

Master TOU pricing table. 

 Automated export of monthly TOU energy cost to utility billing system. 

 Automated calculation of delta between TOU energy cost and normal non-

TOU energy cost. This capability entails: 

o Posting of TOU “credit” to Smart Grid participants’ monthly bill.  Send 

appropriate message via HAN system. 

o Ensuring that no “debit” will be charged to customer if usage 

increases.  Send appropriate message via HAN system. 

 Automate “How am I doing” messages to residential participants based on 

results of their participation, operation of HAN, and TOU-induced energy 

usage changes. 
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 Rigorous exercising of a Test case “customer” in Smart Grid Lab prior to 

rollout in Helena. 

 

NorthWestern’s Smart Grid Project also includes buildings at the Capitol 

Complex in Helena, MT. All equipment except 2 interval meters and 2 cell 

collection units have been installed in the Metcalf Building.  Additional steps 

either now in process or planned for completion in the 2013 include: 

 

 Integrate Lockheed Martin (LM) SeeLoad/SeeGrid demand response 

application to Metcalf head end building automation control system. 

 Survey results of smart grid influence on business practices at periodic 

intervals throughout the study. 

 

Figure No. 2-13 

Helena Capital Complex Schematic 

 

Building 13- Metcalf             Building 3 – Walt Sullivan 
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Battery Storage Project 

NorthWestern Energy has purchased and installed a battery to test using storage 

for feeder support.  Although the source of funding for this project is in the 

Research and Development Category of the Universal System Benefit (USB) 

Program, it is worth noting here in the context of electric resource planning and 

distributed generation.  The power conversion system is sized for 45 kW.  The 

battery system uses advanced lead acid technology and is designed for 180 kWh 

of storage with 2,000 charge/discharge cycles at 50% depth of discharge/cycle.   

Included in the project is a 10.8 kW solar photovoltaic system coupled to the 

battery.  The project features a web based hosted software that gives 

NorthWestern Energy remote control and operability of the system as well the 

opportunity to import or export information to other software systems within the 

NorthWestern operating system or smart grid project.  

 

NorthWestern’s objectives for the project are: 

 Testing commercial scale viability – gain experience with a small system to 

evaluate the potential for larger scale energy storage. 

 Testing potential for wind integration – analyze the operational model and 

benefits of having a dispatchable load as an integration resource for 

renewable energy.   

 Testing direct solar photovoltaic system integration – directly integrate solar 

panels to provide integrated solar firming with the energy storage system.  

 Examine and quantify the value streams of this form of distributed energy 

storage, including feeder support, reduced line loss, potential for 

transmission and distribution infrastructure upgrade deferral, passive 

demand response, energy efficiency, or other location-specific energy 

management solutions. 

 Analyze project economics. 
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 Inform future decisions. 

 

The battery storage system is a complete end-to-end distributed energy storage 

solution.  The Joule.System™ is comprised of two main system components: the 

Grid.DNA™ and the Grid.Balancer™. 

 

Joule.System™The distributed energy storage device (battery) creates load 

during off-peak times, stores the energy at the load site, and ultimately 

dispatches it on command or on a managed schedule.  By storing and distributing 

the energy at the point of use, the total electrical energy inventory of stored 

energy and energy storage capacity can be monitored and dispatched within 

seconds.  The Demand Shifter can potentially complement renewable generation 

sources, contribute to spinning reserves, reduce capital costs, and help avoid 

dispatching more costly incremental energy generation sources, especially during 

peak pricing periods. 

 

The device is configured for NorthWestern Energy to test using storage for feeder 

support.  Web based hosted software gives NorthWestern Energy the control and 

operability of the system as well the opportunity to import or export information to 

other software systems within the NorthWestern operating system or smart grid 

project.  

 

Grid.DNA™The Grid.DNA™ (Disributed Network Architecture) is a comprehensive 

Graphical User Interface of the energy storage solution. The Grid.DNA™ system 

provides a user interface for real-time supervisory control and data acquisition of 

the Grid.Balancer™elements and other integrated components. Grid.DNA™ can 

be utilized to initiate Grid.Balancer™ operations on a pre-scheduled basis or can 

initiate operations on a manual basis from the browser based user interface. Any 

individual or selected groups of Grid.Balancer™can be instructed to override its 
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current schedule and operate as requested. Grid.DNA™ provides historical data 

archiving of all system data points, including a full system assurance package 

(alarming, events, status, etc). Grid.DNA™ utilizes the latest in distributed 

computing, cluster computing, and network security to create the most fault 

tolerant, scalable and secure environment possible. 

 

The battery has been sited inside NorthWestern’s Helena Division Operating 

Center yard and connected to both the distribution system and the Helena 

Operating Center Building.  Communications to the device are operational and 

software loading and testing will be completed in the 4th quarter of 2013.  

Construction of the solar PV array will be completed by year end 2013 and the 

project will become fully operational. 

 

Behavior Based DSM  

In its written comments on NorthWestern’s 2011 Electricity Supply Resource 

Procurement Plan (Docket No. N2011.12.96) the MPSC stated that 

NorthWestern should address the steps it is taking to monitor the economic 

potential of behavior-based DSM programs, and address the merits of conducting 

a pilot program to gather Company-specific data on potential savings and costs. 

 

A pilot or demonstration project would be an appropriate methodology for testing 

the cost-effectiveness of a behavior-based DSM program, depending on the 

specific definition and elements of a behavior-based program, and whether there 

exists sufficient or compelling evidence to suggest such behavior-based DSM 

programs could ultimately be cost effective.   

 

The term “behavior-based” can be ascribed to many different DSM program 

designs.  Behavior-based programs focus on energy savings resulting from 

changes in individual or organizational behavior and decision making based on 
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new or additional data, and information and knowledge gained from external 

sources.  These external sources may be the utility, government, mass media, or 

other public or private sources.  Mechanisms used to influence consumer energy 

decisions include marketing, customer education, communications, tips and 

technical assistance, goal setting, rewards, recognition, and financial help in the 

form of loans, grants, incentives or rebates.  All of this is intended to increase 

consumer awareness of and engagement in energy use decisions.  In whole or in 

part, all of NorthWestern’s DSM programs utilize these mechanisms and 

techniques to attempt to modify consumer behavior to reduce energy 

consumption.  Therefore, all of NorthWestern’s DSM programs have a behavior-

based component.  In particular, the Building Operator Certification Program is a 

good example of a program intended to result in reduced energy use through 

modification of building operator behavior. 

 

The Smart Grid Pilot Demonstration Program now beginning to operate includes 

a customer behavior-modification feature based on regular provision of time of 

use energy consumption and time of use pricing.  This pilot program will give 

NorthWestern additional insight into the effects of higher levels of detailed energy 

usage information on consumer energy decision-making and whether customer 

behavior can be changed through regular provision of energy use information.  It 

remains to be determined whether the benefits of energy savings will offset the 

costs of providing the energy use information. 

 

One category of programs currently being marketed by certain vendors 

(OPOWER, ACLARA) supplies consumers with billing and energy usage data 

from the utility billing system at regular intervals, along with comparative billing 

and usage data from other “neighboring” or “similar” facilities.  This is generally 

referred to as benchmarking.  Benchmarking programs calculate an Energy Use 

Index (EUI) and present it to participating consumers.  Benchmarking programs 
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seek to inform consumers about their energy use (customer education), keep it 

raised in their consciousness (increased awareness and customer engagement), 

and create mild anonymous peer pressure and competition among participants to 

reduce their respective EUI.  It is important to note that benchmarking programs 

of this type depend on vendor software integration with the utility billing system, 

and a sustained effort to recruit and sustain customer interest and participation.  

Both of these requirements, in particular the software integration (needed 

regardless of the size of the pilot program), translate into significant cost to 

introduce and operate such programs. 

 

Programs of this design present certain challenges.    The Regional Technical 

Forum informs NorthWestern that most other utilities have assigned a one-year 

measure life to benchmarking programs, indicating that the energy savings is not 

persistent into the future.  There are questions about the wisdom of the utility 

company trying to use the techniques of peer pressure and competition, 

comparing an individual household’s energy use to that of their neighbors, even if 

done anonymously.  Even if they live in similar size and vintage dwellings, 

consumers have different personal situations, temperature tolerance levels, and 

working schedules.  In a given neighborhood, some may be retirees or people 

with home-based businesses and may be more likely to be at home during the 

day and thus run their space heating/cooling more than peer participants.  

Comparing their power use to a neighborhood that is at work most of the day may 

falsely convey the impression that these people are not concerned about the 

many issues surrounding energy, the environment, or societal costs. 

 

In 2011, NorthWestern evaluated a Behavior-based DSM program proposal from 

a vendor (OPOWER) selling its DSM benchmarking services.  The results of this 

analysis concluded that there was a very low probability of that program meeting 

standard cost-effectiveness tests used to measure the success of utility DSM 
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programs.  Since that time, electric and natural gas avoided costs (the primary 

determinant of benefits of all DSM programs including behavior-based 

programs), have decreased.  Most of NorthWestern’s residential customers use 

natural gas for space and water heating and natural gas supply costs have 

declined.  We are currently in a period of low natural gas supply costs and prices 

are expected to remain at or near these levels for awhile. These lower natural 

gas costs translate into lower natural gas avoided costs, and therefore reduced 

benefits from such programs. 

 

NorthWestern is skeptical of the ability of residential benchmarking programs to 

produce cost-effective energy savings that persist for several years into the future 

or produce a cost-effective DSM resource.  At this time, NorthWestern is reluctant 

to introduce a pilot program of this kind.  NorthWestern is not optimistic that a 

pilot program of this type would be cost-effective in the current avoided cost 

environment, and therefore the risk of not recovering program costs and 

associated DSM Lost Revenues is greater than the benefits that might be 

achievable. 

 

Currently in the western U.S., NorthWestern is aware of pilot programs operated 

by Puget Sound Energy (PSE), the Energy Trust of Oregon (ETO), and 

Sacramento Municipal Utility District (SMUD) to examine the performance and 

cost-effectiveness of behavior-based DSM programs.  NorthWestern intends to 

monitor the efforts and results of the PSE, ETO and SMUD pilot programs, and 

learn from results of its Smart Grid Pilot Program, and then decide whether it is 

prudent to conduct a behavior-based DSM pilot program of its own. 
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CHAPTER 3  
ENVIRONMENTAL ISSUES 

 

 

 

Environmental Discussion 

Environmental factors are a key risk consideration in NorthWestern Energy’s 

resource planning.  For example, regulations to control or reduce greenhouse 

gas emissions (carbon dioxide) at thermal power plants are expected to affect the 

cost of electric supply resources and prices associated with market transactions.  

 

Greenhouse Gas Emission Risks are Increasing 

In “The President’s Climate Action Plan” issued in June 2013, President Obama 

issued a Presidential Memorandum directing the Environmental Protection 

Agency (“EPA”) to “work expeditiously to complete carbon pollution standards for 

both new and existing power plants.”  On September 20, 2013, the EPA proposed 

new source performance standards, setting aggressive greenhouse gas emission 

reduction requirements for new fossil fuel-fired plants.  These standards are 

expected to be finalized in mid-2014.  The proposed CO2 emissions limit for new 

coal-fired generating units is 1,100 lb CO2/MWh based on implementation of 

partial carbon capture and sequestration (CCS).  Significant disagreement exists 

between EPA and industry about the availability of CCS for coal, with EPA 

contending that it has been adequately demonstrated and industry claiming that it 

has not.  Litigation over the new source standards is expected to focus largely on 

CHAPTER 3 

NorthWestern is committed to environmental stewardship and compliance.  
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this dispute.   The proposed CO2 emissions limit for new larger natural gas-fired 

stationary turbines is 1,000 lb CO2/MWh and for new smaller natural gas-fired 

stationary turbines is 1,100 lb CO2/MWh.  The EPA is not proposing to require 

CCS for gas-fired units, on the grounds that CCS has not been adequately 

demonstrated for gas units and because emissions from gas units are already 

“acceptably low.”    

 

The EPA is also in the process of preparing to publish proposed emission 

guidelines for existing power plants by June, 2014, with final guidelines for such 

facilities expected by June 2015.  According to the Climate Change Action Plan 

and the Clean Air Act, individual States must then submit plans to implement 

those guidelines by July 2016.  Based on public comments made by the EPA, 

CCS is not expected to be required for existing power plants. Instead the 

guidelines are likely to focus on alternatives such as incentives to reduce demand 

for electricity and promote the development of renewable energy capacity, and 

possibly a banking, averaging, and trading program for emission reduction 

credits.   

 

NorthWestern Includes a Carbon Cost in its Planning  

NorthWestern’s planning includes a cost imposed on carbon emissions within the 

2013 planning horizon.  NorthWestern recognizes that the ultimate resolution of 

carbon emissions regulation may take the form of alternative carbon mitigation 

schemes but believes the carbon tax approach employed in this and previous 

plans is an adequate surrogate until greater clarity is obtained.  NorthWestern’s 

modeling of carbon costs has been modified from the 2011 Plan, incorporating 

MPSC comments.  The 2013 Plan uses the Energy Information Administration’s 

(“EIA”) 2013 Annual Energy Outlook greenhouse gas case of $15 per metric ton 

(GHG15 case), which begins in 2014 and escalates at 5%.  NorthWestern’s price 

forecast includes the GHG15 case beginning in 2021 when the carbon penalty 
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has escalated to $21.11/metric ton.  NorthWestern’s incorporation of a price on 

carbon is an assumption shared by many utilities1 and mainstream companies: 

according to Carbon Disclosure Project’s (CDP) December 5, 2013 Report, 29 

companies include a price on carbon in their business planning.  These include 

Excel Energy, Inc. ($20); Ameren Corporation ($30); and Exxon Corporation 

($60).2 

 

NorthWestern is placing significant positive value on resources such as 

hydroelectric facilities, that do not emit carbon and that, therefore, eliminates the 

risks and costs associated with the regulation of carbon. 

 

Other Environmental Considerations  

Aside from potential greenhouse gas regulations, few of the environmental 

regulations under consideration are likely to materially impact Colstrip 3 & 4 

operation, which supplies 27% of NorthWestern’s energy portfolio (based on 

nameplate capacity).  A brief discussion of regulations under consideration that 

could affect operation at Colstrip follows3:  

 

Mercury and Air Toxics Standards  

On February 16, 2012, EPA finalized the National Emissions Standards for 

Hazardous Air Pollutants: Coal and Oil-Fired Electric Utility Steam Generating 

Units. These standards are commonly known as the Mercury and Air Toxics 

Standards (“MATS”). At the same time, EPA also signed revisions to the new 

source performance standards (NSPS) for fossil-fuel-fired electric generating 
                                           
1 See Chapter 6, page 6-27 for examples and ranges of various utilities’ CO2 penalty forecasts. 
2 “Use of internal carbon price by companies as incentive and strategic planning tool,” A review of findings 

from CDP 2013 Disclosure (December 2013). 
3 See Volume 2, Chapter 2 for a table summarizing environmental regulations and Colstrip’s compliance 

status. 
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units. This NSPS revises the standards that new coal- and oil-fired power plants 

must meet for particulate matter (PM), sulfur dioxide (SO2), and nitrogen oxides 

(NOx). While these new requirements provide some certainty concerning 

environmental requirements, individual compliance requirements for many power 

plants are still being evaluated and could involve a variety of technologies with 

different costs.  Moreover, while compliance, generally, is required by 2015, state 

regulatory agency exceptions may extend the compliance deadline until 2016, 

while EPA administrative order exceptions may extend to 2017.  Also, the MATS 

is presently under judicial review before the United States Court of Appeals for 

the District of Columbia Circuit, and it remains a possibility that the MATS could 

be vacated in whole or in part.  A decision from the court is expected in the first 

half of 2014.  However, assuming MATS is upheld, the operation of Colstrip 3 & 4 

will not be affected by this regulation as emission standards can be met at 

Colstrip 3 & 4 without installation of additional emission control equipment, aside 

from some increased monitoring requirements.   

 

In addition, Montana implemented a mercury standard in 2009 under Rule 

17.8.771. This standard exceeds the most recently adopted federal mercury limit. 

Colstrip 3 & 4 has emissions controls that meet Montana’s mercury emissions 

standard. 

 

Regional Haze 

On September 18, 2012, EPA published the Approval and Promulgation of 

Implementation Plans; State of Montana; State Implementation Plan and 

Regional Haze Federal Implementation Plan (FIP). The EPA promulgated the FIP 

to address regional haze in the State of Montana. This rule addresses visibility; it 

was established to increase visibility to that of natural conditions by the year 

2064.  To that end, the rule establishes limits for particulate matter, sulfur dioxide 

and nitrogen oxide emissions for stationary sources that may contribute to 
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visibility degradation in Class 1 airsheds, such as national parks and wilderness 

areas. Under this rule, plants built between 1962 and 1977 are subject to Best 

Available Retrofit Technology (BART) requirements and must meet emission 

limits that are attainable by installing those controls.   Plants built after 1977 are 

subject to a review similar to BART that ensures “reasonable progress” is made 

toward the 2064 goal of natural visibility.  Colstrip 3 & 4 are subject to 

“reasonable progress” requirements. During the first review period (2012 review – 

2017 control), EPA did not mandate further reductions at Colstrip 3 & 4.  As 

Reviews are conducted every 5 years with control required within 5 years 

following a review, Colstrip 3 & 4 will be reviewed again in 2017. Thus, the 

earliest any controls could be required for Colstrip 3 & 4 would be in 2022.  

However, at this time NorthWestern does not have any basis for assuming there 

will be additional controls. 

 

Coal Ash Management 

Coal combustion residuals (CCRs), including coal ash, are a byproduct of 

combustion of coal in power plants.  CCRs are currently exempted wastes under 

the Resource Conservation and Recovery Act (RCRA); however, in 2010, the 

EPA proposed to regulate CCRs. The proposal included two options to regulate 

CCRs under RCRA.   Under the first option, EPA would list these residual 

materials as special wastes (a category of hazardous wastes) subject to 

regulation under Subtitle C of RCRA with significant requirements from the point 

of generation to disposition including the closure of disposal units. Under the 

second option, EPA would regulate coal combustion residuals as nonhazardous 

waste under Subtitle D of RCRA and establish minimum nationwide standards for 

the disposal of coal combustion residuals. Under either option for regulation, 

surface impoundments utilized for coal combustion byproducts such as the fly 

ash and bottom ash ponds at Colstrip would have to be closed unless they could 

meet more stringent regulatory requirements.  
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In October 2011, the EPA issued a Notice of Data Availability inviting comments 

on chemical constituent data from coal combustion residuals; facility and waste 

management unit data; information on additional alleged damage cases; 

adequacy of State programs; and beneficial uses of CCRs.  The comment period 

closed November 14, 2011.  The EPA has not yet indicated when the rule will be 

finalized, and the substance of the final rule is not known. EPA’s most recent 

regulatory agenda lists the CCR rule as a long-term item with no specific 

deadline.  However, in a recent decision, Appalachian Voices v. McCarthy, No. 

12-0523 (RBW) (D.D.C.) (Oct. 29, 2013), a federal district judge ordered the EPA 

to develop and submit a schedule for finalizing the CCR rule.  The order makes it 

more likely that the EPA will work to finalize the rule by the end of 2014. 

 

Earlier in 2013, the EPA also announced plans to coordinate its eventual 

regulation of CCRs with its proposed rule establishing effluent limitation 

guidelines for the steam electric power generating category.   EPA must take final 

action on its proposed effluent limitation guidelines by May 22, 2014, under a 

consent decree that EPA has entered.   EPA has also indicated that its proposed 

effluent limitations guidelines, if finalized, are likely to lead many power plants to 

dry-handling of coal ash.  This, in EPA’s view, would reduce the risks associated 

with storage of coal ash and is likely to lead it, in a final Coal Ash Rule, to treat 

coal combustion residuals as non-hazardous municipal and solid waste rather 

than as hazardous substances and consequently to be subject to less stringent 

regulation than would be required for hazardous wastes.   Colstrip 3 & 4 are zero-

discharge facilities and thus operate without a NPDES permit. Because the 

effluent limitation guidelines, if finalized, would only regulate facilities that 

discharge, they should not apply to Colstrip 3&4.   Thus, since Colstrip 3 & 4, are 

zero-discharge facilities and it is likely that CCRs will be regulated as a municipal 

and solid waste, the CCR rule and the effluent limitation guidelines for power 
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plants should have little to no effect on the future cost of handling CCRs at 

Colstrip 3 & 4. 

 

Summary 

While there are environmental risks, we do not expect that the MATS, regional 

haze requirements, and coal ash regulations individually or in the aggregate will 

negatively affect Colstrip 3 & 4 operations within the planning horizon.  However, 

the next phase of environmental regulations, such as the Regional Haze 

regulations, will need to be closely monitored. The Administration's Climate 

Action Plan, when implemented, is assumed to increase market prices which are 

already factored into NorthWestern’s electricity price forecast. The forecast uses 

a carbon tax as a surrogate for a broad range of potential carbon mitigation 

efforts.  For these reasons, it is prudent to invest in utility owned generation 

resources, especially those such as the Hydros, which emit no carbon.  This 

investment will protect customers from both market price and environmental 

risks.     

 

NORTHWESTERN ENVIRONMENTAL POLICY 

NorthWestern places the environment directly in its corporate vision, mission, 

and value statement.  Its value acronym SERVICE, has Environment as the last 

lettered statement that reads as follows; “We are committed to providing all 

customers with utility services that meet their current and future needs, while 

protecting and enhancing the quality of the environment.  We utilize our limited 

natural resources wisely and act responsibly to limit impacts on our air, water, 

and land resources”.  NorthWestern recognizes its obligation to be a good 

steward of the natural resources entrusted to it.  The newly established 

Environmental Department is creating environmental performance goals and will 

continue work toward written procedures, standards, guidelines, or policies for 
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protecting and maintaining the environment, and for environmental compliance.  

It will then communicate these established procedures, standards, guidelines, 

and policies to all employees.  
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CHAPTER 4 
RESOURCE NEEDS ASSESSMENT 

 

Load Forecast 

NorthWestern develops its 20-year long-term load forecast using a regression 

model with two explanatory variables; a forecast of customer count and 

normalized weather. Residential and GS-1 Secondary (small commercial) loads 

represent approximately 85% of the total energy load-serving obligation (see 

Figure 4-1) so much of the load forecast focuses on these customer classes.  

 

Figure No. 4-1 

 

Residential*
39.9%

GS‐1 Secondary*
45.7%

GS‐1 Primary
5.7%

GS‐2 Substation
3.6%

GS‐2 Transmission
2.0%

Lighting
0.9%

Irrigation
1.8%

Yellowstone Nat'l 
Park
0.3%

2012 Actual Retail Load: Energy Usage by Rate Class
(*Includes DSM Energy Savings) 

CHAPTER 4 

Load – resource balance and the need for additional resources determines the scope and 

timing of NorthWestern’s resource planning and procurement activities 
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Weather is normalized by using average historical total degree days per year, 

heating degree days (HDDs) plus cooling degree days (CDDs). Degree days are 

calculated according to the average daily temperature compared to 

65°(Fahrenheit). If 65° minus the average daily temperature equals a positive 

value, the value is recorded as HDDs; if a negative value is derived, the value is 

recorded as CDDs. Figure 4-2 illustrates the average and wide ranges in weather 

in terms of degree days that the service territory has experienced since 1989.  

 

Figure No. 4-2 

 
 

Other variables that may impact customer loads, including economic conditions, 

DSM activity, and distributed generation, are not included in the forecast. 

NorthWestern understands that several economic business cycles will likely 
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occur over the course of the 20-year planning horizon, but it does not adjust 

specific periods for expected up- or down-turns in the economy; rather it 

integrates the long-term historical average annual growth, which does include the 

impacts of several economic business cycles, into its long-term load forecast.   

 

NorthWestern acquires about one-percent of retail sales, or 6 aMW, of energy 

efficiency each year through its DSM programs. Over time, accumulated DSM 

reduces NorthWestern’s load serving obligation significantly and acts to dampen 

load growth that would otherwise occur. Figure 4-3 below provides the long-term 

load-serving obligation projection (blue) and expected DSM energy efficiency 

savings (gray) over the planning horizon; the stacked components illustrate what 

the load-serving obligation would otherwise be without the benefit of DSM. 

 

Figure No. 4-3 
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DSM is an important long-term component in NorthWestern’s supply stack. The 

long-term projected growth rate of load is 1.2% per year excluding DSM and 

0.8% including DSM energy savings. By 2024, NorthWestern is expected to have 

to procure approximately 750,000 fewer MWh per year that it would otherwise 

have to procure without the DSM programs. DSM programs are discussed further 

in Chapter 2.  

 

Peak Demand Forecast 

The peak demand forecast is prepared by the Energy Supply group using hourly 

load data for the retail customer class supplied by NorthWestern’s Load 

Research Department. Energy Supply analyzes this data for patterns of use and 

peak demand. NorthWestern’s loads exhibit dual-peaks, meaning that maximum 

annual peak demand has occurred in both winter and summer.  Actual peak 

demand for winter and summer, including line losses, is presented in Table 4-1 

for the period 2002 – 2012. The annual peak load forecast presented in Table 4-2, 

is a 1 in 2 forecast, meaning that there is a 50% probability that forecast peak will 

be less than actual peak load, and a 50% probability that the forecast peak will be 

greater than actual peak load. 

 

(Remaining page blank for figure/table) 
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Table No. 4-1 

 
 
 

 

 

(Remaining page blank for figure/table) 
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Table No. 4-2 

 
 
Customer Forecast 

Residential and GS-1 Secondary (small commercial) customers make up 85% of 

NorthWestern Energy’s load serving obligation but they make up 98% of the 

company’s electric customers or accounts. The primary driver of the customer 

forecast is the projected population in NorthWestern’s service territory, which is 

comprised of 37 of Montana’s 56 counties. The State of Montana’s Census and 

Economic Information Center (“CEIC”) publishes Montana’s population forecast 

on its website. The forecast is constructed using an independent econometric 
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model developed by Regional Economic Models, Inc. (REMI), and provides 

county population projections through 2060. As shown in Table 4-3, actual and 

expected population growth for the state of Montana and NorthWestern’s service 

territory is about the same; approximately 1%. Total Accounts are expected to 

grow at about a 1.3% annual rate.  

 

Table No. 4-3 

 
 
Energy Load - Resource Balance 
 
NorthWestern’s load-serving obligation requires that Energy Supply acquire 

resources sufficient to achieve a balance between loads and resources.  Load-

resource balance is achieved when resources equal loads. The amount and 

timing of resource acquisitions is determined by comparing the existing supply 

portfolio to forecast need. Additionally, differences in need between heavy-load 

and light-load (also referred to as on-and off-peak) must also be considered.  

Simply averaging or ignoring the differences in HL and LL would not balance 

either load-serving period and would likely lead to energy deficits during HL hours 

and energy surpluses during LL hours.  

Figures 4-4 and 4-5 illustrate NorthWestern’s HL and LL load-resource balance 

over the next 10 years using forecast loads and existing resources.  Each figure 

is compiled using monthly load values and reflects the seasonality of loads, 

resulting in a “spiky” appearance.  The red line represents loads, while 
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NorthWestern’s existing resources are shown as a resource-stack.  Comparing 

forecast loads to the existing resource-stack in each figure indicates the volume 

of resource needed to meet forecast loads.  

 

The resource stack in each figure is constructed using average annual energy 

production for each existing resource.  Existing wind resources are shown in the 

resource stack at their average annual energy production, which is equal to about 

38% of generation at full capacity (also known as capacity factor).  However, in 

any one hour cumulative wind may vary between 0% and 91% of total installed 

capacity.  The area between the dotted lines in each figure represents the 

variability in wind that may occur from hour-to-hour (wind variability band).  This 

band of variability represents uncertainty that NorthWestern must manage when 

procuring resources to serve loads. 

 

(Remaining page blank for figure/table) 
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Peak Demand – Resource Balance 

 

Resource Adequacy 

Resource adequacy refers to the ability of a utility, or electricity supplier, to meet 

the peak load requirements of the customers its serves for each hour of the 

forecast period. At the time NorthWestern purchased the transmission and 

distribution assets from Montana Power Company, NorthWestern had to rely 

entirely upon market purchases to meet both the capacity and energy needs of its 

customers.  Since that time, NorthWestern has taken steps towards providing 

resource adequacy, but still relies heavily upon market purchases to meet its 

peak load obligations. In fact, NorthWestern’s long-term capacity deficit, as a 

percentage of forecast peak load, greatly exceeds the forecast capacity deficits of 

other investor-owned utilities in the Pacific Northwest. 

 

Regional Resource Adequacy 

Resource adequacy planning at the regional level is changing.  Over the past 

decade the Pacific Northwest region was capable of producing more energy than 

the region consumed, even during times of peak load.  This has kept market 

prices low and has allowed NorthWestern to take advantage of market purchases 

to serve its peak load obligations, rather than building and owning new 

generation. 

 

In 2005, the Northwest Power and Conservation Council (“NWPCC”) and 

Bonneville Power created the Pacific Northwest Adequacy Forum (Adequacy 

Forum).  The Adequacy Forum was tasked with developing an adequacy 

standard for the regional power supply. The purpose of the standard is to provide 

an early warning to the region should resource development fail to keep pace 

with demand growth. This warning is designed to “notify” utilities that they may 
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need to reconsider their individual plans for meeting their own resource 

adequacy.   

 

In its 2012 forecast, the Adequacy Forum identified a 350 MW capacity deficit by 

2017.  The forecast also observed that the region will develop adequate 

resources to meet that capacity need.  However, the planned elimination of the 

Boardman and Centralia coal-fired plants and PPL Montana’s announcement that 

the 153 MW J.E. Corette coal-fired generation plant will be placed in reserve 

status beginning April 2015 contribute to regional resource adequacy concerns. 

 

Boardman:  Portland General Electric (PGE) has announced that it will 

close the 650 MW Boardman coal-fired generation plant in 2020.  PGE 

plans to replace it with new natural gas-fired generation. 

 

Centralia:  TransAlta’s 670 MW Centralia Unit 1 is scheduled to be shut 

down in 2020 and the 670 MW Centralia Unit 2 is scheduled to shut down 

in 2025.   

 

J.E. Corette:  PPL Montana has announced that it will place the J.E. 

Corette, a 153 MW coal-fired power plant, in reserve status beginning in 

April 2015, when the requirements for Mercury and Air Toxics Standard 

take effect (reserve status is also commonly called "mothballing”). 

 

At present, NorthWestern relies heavily on purchases in the wholesale electricity 

market to meet peak demand at variable market rates.  This has proven to be a 

sound near-term strategy, but as the region’s surplus diminishes NorthWestern’s 

ability to rely on the market to meet peak demand will become more costly and 
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the risk to physical reliability will become greater.  Additionally, the market may 

become tighter as other changes to the resource mix in northwest unfold. 

 

Economic Recovery:  Loads could rebound due to increases in 

construction of new facilities, particularly data centers, and the potential for 

restart of industrial facilities.  

 

Electricity Exports to Canada:  BC Hydro recently filed its Integrated 

Resource Plan with the provincial government.  The plan projects a 40 

percent increase in electricity demand over the next 20 years.  BC Hydro is 

looking at a variety of ways to meet its growth, including market purchases.   

 

DSM Underperformance:  Most regional utilities plan to meet a significant 

portion of their load growth with DSM measures. DSM is a mature market 

strategy in the Pacific Northwest.  Additional DSM may prove more difficult 

to develop than anticipated by utility planners, which would result in faster 

load growth than currently forecast.  

 

Montana-Alberta Tie Line:  The newly energized Montana-Alberta Tie Line 

(“MATL”) will, for the first time, provide a south-to-north path from 

NorthWestern’s BA to the higher-priced Alberta Electric System.  MATL will 

likely compete for the same resources that have traditionally been 

available to serve NorthWestern’s peak load. 

 

Reduced New Capacity Construction:  Some regional utilities have 

determined that investment in transmission and distribution upgrades 

(which may allow for greater imports) presents a lower risk investment 

strategy than does investment in new generation.  
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Other regional utilities have recently indicated that they intend to rely more 

heavily on market purchases to meet their load and resource balance.  Table 4-4 

shows several regional utilities and their future plans to depend on wholesale 

market purchases to balance loads and resources. 

 

Table No. 4-4 

 

 

All of the factors discussed above could cause the WECC capacity loads and 

resources balance to tighten significantly in the next three to seven years.     

 

NorthWestern Resource Adequacy 

Table 4-5 below shows the resources NorthWestern has procured to help meet 

customer capacity requirements at time of peak load.  Additionally the table 

shows the winter peaking capability and the summer peaking capability for the 

years 2014, 2016 and 2018.  In addition, customer capacity requirements at peak 

are shown with the load and resource balance. 
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Table No. 4-5 

 

 

Negative “Loads and Resource Balance” in the previous Table represents a 

shortage and means that NorthWestern must plan to acquire short-to-

intermediate term power to meet peak.  For example, NorthWestern must plan to 

acquire 680 MW of power to meet the planned winter peak in 2014, increasing to 

819 MW in the 2018 planning year.    NorthWestern minimizes market exposure 

through use of staged and planned RFPs and other short term market purchases.  

 

NorthWestern prepares a 20-year forecast of default supply loads.  Figure 4-6, is 

a graphical representation of NorthWestern’s load and resource balance for over 

the planning horizon.  The forecast assumes a 50 percent expected probability of 

occurrence, meaning that half of the futures would have higher peak loads and 

be higher and half of the years would have lower peak loads.  The solid line 

depicts NorthWestern’s forecast of peak winter load from 2013 through 2033.  

The solid bars reflect mid-to-long term resources that NorthWestern has acquired 

to meet that need.   

Resource
Nameplate 

MW
Winter 

MW
Summer 

MW
Winter 

MW
Summer 

MW
Winter 

MW
Summer 

MW

Colstrip 4 222 222 222 222 222 222 222
Basin Creek 52 35 35 35 35 35 35
DGGS 150 7 7 7 7 7 7
Wind 237 0 0 0 0 0 0
Misc QF 143 93 36 93 36 93 36
Off-System Positions 150 100 100 75 75 25 25
Purchased Power Agreements 25 25 25 25 25 0 0 

Total 979 482 425 457 400 382 325 
Customer Capacity Requirement 1,162 1,086 1,182 1,102 1,201 1,119 

Load and Resource Balance -680 -661 -725 -702 -819 -794

2014 2016 2018

NorthWestern Energy Load and Resource Balance
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Figure No. 4-6 

 

 

Planning Margin 

A key concept to capacity planning, as employed by most utilities, is the concept 

of capacity “planning margin”.  Planning margin provides added capacity above 

the anticipated need to serve customers.  This margin or “buffer” provides 

protection against unforeseen circumstances that affect load; extreme weather, 

low stream flows, unplanned resource outages, and unexpected transmission 

outages, or a combination of these factors.  A utility with a diverse set of 

resources in its portfolio may be able to adopt smaller planning margins than a 

utility with relatively few, and larger, generation units.  However, NorthWestern 

does not have any planning margin because NorthWestern still relies on the 
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wholesale energy market to provide a significant portion of its energy supply 

portfolio.  As NorthWestern continues to build its portfolio of resources, its 

capacity resource deficit will diminish to the point where it will make sense to 

revisit the issue of capacity planning margin. As referred to within this Plan, 

reserves cover balance of the hour needs if a unit trips while planning margin 

covers longer duration events. The primary difference is that we are required to 

carry reserves and we are not required to hold or demonstrate margin.  

NorthWestern will consider inclusion of an appropriate capacity margin in future 

planning processes. 

 

Steps to Achieve Resource Adequacy 

Early in this planning cycle NorthWestern commissioned Lands Energy (“Lands”) 

to compare NorthWestern’s load-serving resources to the portfolio composition of 

other regional utilities to draw conclusions concerning resource adequacy.  The 

work was commissioned prior to the announcement of the Hydro Acquisition, but 

the conclusions of the Lands’ report supports the acquisition.  The report is 

included in Volume 2, Chapter 2.  

 

NorthWestern has carefully and deliberately moved toward achieving physical 

resource adequacy, but has a long way to go to cover its future open positions (or 

resource needs).  The acquisition of Colstrip 4 and Basin Creek added both 

baseload and peaking/flexible capability, respectively, to NorthWestern’s energy 

supply portfolio.  Additionally, NorthWestern has covered a large portion of its 

open position with Purchased Power Agreements (“PPAs”) from PPL Montana, 

which has physical resources located in NorthWestern’s Balancing Authority 

(“BA”).  The acquisition of the Hydros will more than displace the current PPL 

Montana contract which is a continuation of NorthWestern’s focus on achieving 

physical resource adequacy and long term price certainty.  
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Resource adequacy as defined by the needs of the load being served, usually 

requires a variety of resource types; baseload, intermediate, 

flexible/dispatchable, and peak serving resources: 

 

Baseload Resources:  Generation units with high average annual capacity 

factor resources historically comprised of large thermal and hydro. 

 

Intermediate Load Resources:  Generation units capable of cycling to meet 

daily load increases associated with heavy load with moderate annual 

capacity factors. 

 

Peaking Resources:  Dispatchable generation units that run only during 

short duration, high loading periods with low annual capacity factors and 

often represent the incremental portfolio additions by integrated utilities. 

 

Flexible /Dispatchable Resources:  Generation units that can be effectively 

used to meet changing supply needs because of renewable resource 

production attributes and uncertainty. 
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CHAPTER 5 
MODELING INPUTS 

 

 

 

Forward Price Projections 

Natural Gas Price Forecast 

Natural gas prices are a major determinant of electric market prices. In the Pacific 

Northwest electric market, a natural gas unit is often the marginal unit of 

production, and hence it establishes the marginal cost for market power for those 

time periods. Therefore, a lower natural gas price forecast drives a lower electric 

price forecast and impacts the economic dispatch of gas units. 

 

Unlike prior resource plans, NorthWestern has not constructed, weighted, and 

selected various natural gas cases, such as high market and low market cases, 

which can be evaluated under a deterministic modeling approach. This approach 

has lead to “selecting” the best forward price strip and weighting modeling results in an 

attempt to chose the “best” results that are perceived to more accurately represent the 

future. This type of post-modeling decision making does not provide more conclusive 

results or promote better decision making.  

 

Rather, natural gas prices, as well as many other variables, have been subjected 

to hundreds of simulations through an integrated stochastic modeling approach 

using Ascend Analytic’s energy resource planning tool, PowerSimm, with the 

CHAPTER 5 

Forecasts of retail loads, commodity prices, resource costs, and environmental costs and 

potential resources, including the Hydros, are presented in this chapter. 
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idea that creating hundreds of possible future states in which to evaluate 

portfolios presents a more robust planning process than constructing a few future 

cases. A more detailed discussion on portfolio modeling is included in Chapter 6.     

 

PowerSimm relies on historical spot prices to determine implied market volatility 

in the forecast, as well as forward price curves to factor in current expectations of 

market conditions in the future. In other words, even though historical volatility 

plays a significant role in the development of the future model states, current 

market data constrains the variability and assists in correlating the simulation of 

prices through time. 

 

Figure 5-1 displays the natural gas price forecast results from PowerSimm, along 

with comparisons to the Northwest Power and Conservation Council’s (NPCC) 

medium case as of July 2013, and the Energy Information Administration’s (EIA) 

reference case issued April 2013. The mean outcome of the simulations (solid 

red line) is bounded by the 5th percentile (lower dotted red line) and the 95th 

percentile (upper dotted red line) of the distribution of model outcomes, which 

encompass both the EIA and NPCC cases. 

 

(Remaining page blank for figure/table) 
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Figure No. 5-1 

  

 
 

Electric Price Forecast 

As with the natural gas price forecast, NorthWestern has not constructed various 

electricity price cases, such as high market and low market cases. Wide ranges 

of possible electricity price trajectories will be examined via PowerSimm 

stochastic modeling through hundreds of simulations that maintain the structural 

relationship between natural gas and electricity.  

 

Figure 5-2 illustrates the mean electricity price forecast along with a comparison 

to the NPCC’s carbon impacted electricity price forecast. The NPCC’s Federal 

CO2 case contains a higher carbon penalty and earlier implementation year 

(2015 versus 2021) than NorthWestern’s forecast. But, as with the comparison 
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forecasts in the natural gas chart, the NPCC forecast is within the bounds created 

by the 5th and 95th percentile forecasts. 

 
Figure No. 5-2 

 

 
 
 

(Remaining page blank for figure/table) 
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Table 5-1 presents the mean electricity and natural gas price forecasts by year. 

 

Table No. 5-1 

 
 

 
 
Carbon Adjustment 

Consistent with prior resource plans, NorthWestern incorporates a carbon penalty 

forecast into its planning work and views it as a proxy for the eventual form of 

greenhouse gas regulation implemented. The cost of thermal generating 

resources includes a carbon penalty as does the marginal generating resource 

Ascend Mean Electricity & Natural Gas Price Forecasts

Montana Delivery

HL LL Around the Natural
On-Peak Off-Peak Clock Gas

Year ($/MWh) ($/MWh) ($/MWh) ($/MMBtu)
2014 $33.55 $24.35 $29.50 $3.82

2015 $35.91 $26.04 $31.57 $3.98

2016 $37.68 $27.02 $32.99 $4.07

2017 $39.45 $27.87 $34.36 $4.23

2018 $41.62 $29.55 $36.31 $4.54

2019 $44.79 $32.02 $39.17 $4.88

2020 $48.10 $35.45 $42.53 $5.16

2021 $62.01 $49.15 $56.35 $5.28

2022 $63.74 $50.60 $57.96 $5.41

2023 $65.50 $52.10 $59.60 $5.54

2024 $68.49 $53.65 $61.96 $5.68

2025 $70.44 $55.25 $63.75 $5.82

2026 $72.46 $56.91 $65.61 $5.96

2027 $74.53 $58.62 $67.53 $6.11

2028 $76.66 $60.40 $69.51 $6.26

2029 $78.88 $62.23 $71.56 $6.42

2030 $81.17 $64.13 $73.67 $6.58

2031 $83.54 $66.10 $75.86 $6.74

2032 $85.98 $68.13 $78.12 $6.91

2033 $88.51 $70.24 $80.47 $7.08

20‐Year Lev $55.01 $41.98 $49.28 $5.10
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that sets the market-clearing price and no adjustment was made for carbon 

emission allowances. NorthWestern’s carbon penalty is based upon the EIA 

Annual Energy Outlook GHG15 case, greenhouse gas penalty of $15/metric ton, 

as published in April 2013. The GHG15 case is constructed in a manner that 

begins with a penalty of $15/metric ton in 2015 and escalates at 5% thereafter. 

However, NorthWestern’s electric price forecast and generating resource 

assessment does not consider a carbon penalty until 2021 when it “picks up” the 

escalated forecast and incorporates it into its planning. Every thermal resource is 

assigned a carbon emissions factor based on its expected CO2 emissions per 

unit of production, which, when multiplied by the annual penalty, results in 

additional cost of dispatching the resource. The adjustment to the price curve is 

accomplished by applying the annual carbon penalty to the implied marginal 

operating unit. The carbon projections that were used as inputs for this 

adjustment are shown in Table 5-2 below. The Flat Market Adder column 

illustrates the impact of the carbon penalty on flat (average) electricity market 

prices due to the higher cost of dispatching the marginal unit, which is assumed 

to be a natural gas-fired resource.      

 

 

(Remaining page blank for figure/table) 
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Table No. 5-2 

 
 
 
Colstrip Coal Price Forecast 

Coal used as fuel for the Colstrip plant is obtained from an open-pit mine owned 

and operated by Western Energy Company.  The Rosebud Coal Seam, which 

lies 50 to 100 feet below the surface, serves as the source of coal that fuels the 

plant.  Coal is delivered to Units 3 and 4 via a 4-mile, covered, overland conveyor 

system.  The projected cost of the coal used in Units 3 and 4 is presented in 

Table 5-3. 
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Table No. 5-3 

 
 
 

Renewable Energy Credits 

The market for renewable energy credits (RECs) in Montana is very latent and 

illiquid.  The demand for RECs is created by entities that are required to meet 

renewable portfolio standards (RPS) such as NorthWestern Energy.  Historically, 

NorthWestern has met annual RPS requirements through the purchase of 

bundled products comprised of both energy and the associated renewable 

energy credits. NorthWestern has not yet been in the position where it has had to 

pursue the purchase of REC-only products, but it would be considered if an 

attractive opportunity was presented or if a shortfall of RECs was encountered. 

 

Colstrip Coal Price Forecast

Year ($/ton)
2014 $21.49

2015 $21.87

2016 $23.21

2017 $23.16

2018 $24.11

2019 $24.61

2020 $25.12

2021 $25.64

2022 $26.17

2023 $26.71

2024 $27.27

2025 $27.83

2026 $28.41

2027 $29.00

2028 $29.60

2029 $30.21

2030 $30.84

2031 $31.48

2032 $32.13

2033 $32.80
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The supply of RECs for meeting Montana RPS is dependent on eligible 

renewable generators.  As previously stated, bundled contracts are the norm, but 

there are situations where producers sell only the energy produced to buyers, 

such is the case with many existing QF contracts, and are able to sell the RECs 

to potential buyers in the market for REC-only products.  NorthWestern’s forecast 

of REC prices is based on regional REC quotes provided by an independent 

broker and is presented in Table 5-4. 

 

Table No. 5-4 

 

 

REC Price Forecast

Year ($/REC)
2014 $1.00

2015 $1.25

2016 $1.50

2017 $1.75

2018 $2.00

2019 $2.25

2020 $2.50

2021 $2.75

2022 $3.00

2023 $3.25

2024 $3.50

2025 $3.75

2026 $4.00

2027 $4.25

2028 $4.50

2029 $4.75

2030 $5.00

2031 $5.25

2032 $5.50

2033 $5.75

20‐Yr Lev $2.76
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Industry Developments 

In the two years since NorthWestern filed its last resource procurement plan 

(“2011 Plan”), significant changes have occurred in the electric utility industry.  

Many of these changes have an impact on the 2013 Plan:  

 
 EPA tightens regulations on GHG emissions.  In September 2013, and 

after considering 2.5 million public comments, the EPA proposed setting 

CO2 emissions limits for new coal and natural gas power plants at 

approximately 1,000 pounds per MWh produced.  This will require that new 

coal plants sequester approximately half of their CO2 emissions.  Without 

breakthroughs in carbon sequestration technologies that make it feasible 

and economical at large scales, the order effectively prevents the 

construction of any new coal plants.  For further environmental discussion, 

refer to the Environmental chapter of the Plan. 

 

 The Federal Production Tax Credit Extended. The Production Tax Credit 

(“PTC”) for renewable resources was extended, and is now set to expire at 

the end of 2013.  PTC rules allow projects that have commenced 

construction prior to the deadline but don’t achieve commercial operation 

until later to maintain eligibility.  This expiration, combined with the leveling 

of the RPS requirements in many states has led to a slowing of renewable 

energy development in the U.S.  Congress has in the past extended the 

PTC rather than allow it to expire, and the industry believes it will extend 

the PTC again.  However, no specific legislation for any further extension 

has been proposed by the time this Plan was prepared.  The expiration of 

the PTC will make renewable power considerably more expensive on a 

comparative basis to other non-renewable resources. 
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 Solar Panels.  Solar panel prices have dropped, but not enough to be 

economical at utility scale without significant government incentives.  The 

U.S. Energy Information Administration (EIA) currently estimates the long-

term levelized cost of solar photovoltaic (PV) at $144/MWh and the cost of 

solar thermal projects at $261/MWh.  Continued growth in solar 

installations is fueled mainly by state incentives (including RPS targets) 

and the Federal PTC that allow the installation of solar generation at 

competitive prices.  Despite the incentives, installed solar capacity lags 

other renewable sources.   In 2012, solar represented only 2% of the 

annual total renewable generation, which included wind, biomass and 

geothermal.  Despite lagging the other technologies, solar generation did 

see significant growth with 2012’s total generation of 496 aMW 

representing a 258% increase over 2010’s total generation of 138 aMW.  

Without significant incentives, major technology breakthroughs or major 

reductions in manufacturing and installation costs, solar will not be 

competitive with other forms of renewable generation. 

 

 Capacity and Energy Constraints. The Pacific Northwest continues to 

recognize that it is a capacity and flexibility constrained region.  The region 

produces adequate energy to serve load, even under low stream flow 

conditions.  However, regional resources may not be able to match loads 

and resources at all hours during extreme load and/or under resource 

underperformance conditions.  

 

 Distributed Generation.  Distributed generation technologies (especially 

roof top solar) and aggressive demand side management have begun to 

disrupt sales volumes for higher cost utilities in California and the Desert 

Southwest.  
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Resource Descriptions 

 

Discussion of Future Resources 

As explained in Chapter One, the timing of the 2013 Plan is coincidental with the 

Hydro Acquisition.  Because the Hydro Acquisition represents a very large 

acquisition, 633 MW and over 400 aMW, and consistent with the conclusions of 

the 2011 Plan, NorthWestern is focusing its model analysis on three portfolios; 1) 

the current portfolio plus market transactions, 2) the current portfolio plus a CCCT 

acquisition and market transactions, and 3) the current portfolio plus the Hydro 

Acquisition and market transactions.  However, in all three portfolios projected 

levels of DSM acquisition, (6 aMW per year), are maintained and wind resources 

are only added in sufficient quantities to meet RPS.  The remainder of this 

chapter discusses each hydro generation facility included in the Hydro 

Acquisition and discusses a number of natural gas generation technologies.  

Although NorthWestern has decided to focus its natural gas resource modeling 

on a CCCT, the natural gas generation technology that figured most prominently 

in the 2011 Plan preferred portfolios and that most closely matches the operating 

characteristics of the Hydros, several other gas-fired generation technologies are 

also discussed.  Much of this work was completed prior to the Hydro-Acquisition.  

Additionally, these resource definitions may also prove to be useful in the 

upcoming avoided cost filing. 

 

 
Summary of Hydro Resources - Hydro Acquisition 

The Hydro Acquisition dominates the 2013 Plan as the fulfillment of the 

opportunity resources identified for potential acquisition in the 2011 Plan.  The 

PPLM hydro system is comprised of 11 hydroelectric generating plants and one 

water storage reservoir facility.  The facilities are located in Montana on the Clark 
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Fork, Flathead, Missouri and Madison Rivers and on West Rosebud Creek.  The 

total capacity of the assets is 633 MW.  The location of each of the hydro facilities 

is shown in Figure 5-3, and a general description of each facility is shown in 

Table 5-5. 

Figure No. 5-3 

Hydro Acquisition Locations 

 

 

 

(Remaining page blank for figure/table) 



 Volume 1, Chapter 5 – Modeling Inputs 

 

2013	Electricity	Supply	Resource	Procurement	Plan	 	 Page	5‐14	

Table No. 5-5 

 

 

Figure No. 5-4 

Thompson Falls Dam 

 

 

Thompson Falls Dam is a seven-unit hydroelectric plant on the Clark Fork River 

in Thompson Falls. The facility was built in 1915 and consists and six older 

(1915) generation units with a combined capacity of 44 MW and a newer (1995) 
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powerhouse with one generation unit with 50 MW capacity. The facility has a total 

generating capacity of 94 MW and is classified as a “run-of-river” project.  

Thompson Falls is one of two hydro facilities in the Hydro Acquisition located 

west of the Continental Divide, the other is Kerr.  

 

 Figure No. 5-5 

Kerr Dam 

 

 

Kerr is a three-unit hydroelectric facility located on the Flathead River 5 miles 

southwest of Polson on the natural outlet of Flathead Lake.  The units have a 

total generation capacity of 194 MW (1938/1954).  Kerr Dam is operated under a 

joint license with PPL Montana and the Confederated Salish and Kootenai Tribes 

of the Flathead Indian Nation (“CSKT”). The CSKT have the option of purchasing 

and taking over the operation of Kerr Dam in 2015 and are currently negotiating 

the purchase price with PPLM.  Kerr dam is classified as a “storage generation” 

facility because it uses the water stored in its reservoir to generate electricity.  
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Figure No. 5-6 

Mystic Lake Dam 

 

 

Mystic Lake is a hydroelectric plant located on West Rosebud Creek in the 

Beartooth Mountains, about 75 miles southwest of Billings. The powerhouse 

contains two turbine-generators installed in 1925 and has a total capacity of 12 

MW.  After exiting the powerhouse, water re-enters West Rosebud Creek and 

flows for a distance of about one mile to West Rosebud Lake where the flow is re-

regulated.   

 

The Madison-Missouri River hydro generation facilities consist of one reservoir 

and eight generation facilities.  In order from upstream to downstream the order 

is; Hebgen (the only reservoir) Madison, Hauser, Holter, Black Eagle, Rainbow, 

Cochrane, Ryan and Morony.  All eight Madison-Missouri facilities are classified 

as “run of river” projects and are managed under the terms and conditions of the 

FERC license.  The ability to draft and refill some of the project reservoirs in the 

Great Falls area for generation is available under the terms of the license.  

Project reservoirs can be drafted for maintenance purposes under the relevant 

license articles and related specific plans 

 

Hebgen Lake is the most upriver structure the Madison-Missouri River hydro 

system and is located on the Madison River, 25 miles north of West Yellowstone.  
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The facility consists of a 88-foot-high, 721-foot-long earth embankment dam and 

does not contain provide any generation. Instead, Hebgen is used to manage the 

flow of water into the Madison-Missouri system.  

 

Figure No. 5-7 

Madison Dam 

 

 

Madison Dam is a four-unit hydroelectric plant on the Madison River at the head 

of Bear Trap Canyon which is about 10 miles north of Ennis, Montana. The four 

units were placed in service 1905-06 and have a total generating capacity of 9 

MW.  

Figure No. 5-8 

Hauser Dam 
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Hauser Dam is a six-unit hydroelectric plant located on the Missouri River, about 

14 miles northeast of Helena, Montana. The powerhouse contains six turbine-

generator units with combined capacity of 19 MW (1911/1914).  The dam is 720 

feet long and 111 feet high.  Its reservoir is 14 miles long and has a storage 

capacity of 64,253 acre-feet.  

 

Figure No. 5-9 

Holter Dam 

 

 

Holter Dam is located on the Missouri River, about 43 miles northeast of Helena, 

Montana. Holter consist of four generation units with a total generating capacity 

of 48 MW. The dam became operational in 1918, is 1,364 feet long and 124 feet 

high. Its reservoir is 27 miles long and has a storage capacity of 240,000 acre-

feet.  

(Remaining page blank for figure/table) 
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Figure No. 5-10 

Black Eagle Dam 

 

 

Black Eagle Dam is a three-unit hydroelectric plant located about two miles 

downstream from Great Falls, Montana, at Black Eagle Falls on the Missouri 

River. The three generation units have a total generating capacity of 21 MW and 

were placed in service in 1927. 

 

Figure No. 5-11 

Rainbow Dam 

 

 

Rainbow is located at Rainbow Falls in Great Falls, Montana, and began 

commercial operation in 1910.  A new single-unit powerhouse was completed in 

early 2013.  The new powerhouse replaced an eight-unit, 35 MW facility and 

increased the facility’s generating capacity to 60 MW.   
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Figure No. 5-12 

Cochrane Dam 

 

 

Cochrane Dam is a two-unit hydroelectric plant located on the Missouri River 

about eight miles downstream from Great Falls, Montana. The two generation 

units began commercial operation in 1958, and have a combined capacity of 64 

MW.  

Figure No. 5-13 

 Ryan Dam 

 

Ryan Dam is a six-unit hydroelectric plant located on the Missouri River about 10 

miles downstream from Great Falls, Montana. The powerhouse was built in 

1915/16 and contains six generation units with a total capacity of 60 MW. 
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Figure No. 5-14 

Morony Dam 

 

 

Morony is the last in the chain of Madison-Missouri River hydro facilities included 

in Hydro Acquisition and is located 15 miles northeast of Great Falls, Montana.  

Morony is a two-unit hydroelectric plant on the Missouri River.  Built in 1930, the 

powerhouse contains two generation units with a combined capacity of 48 MW.   

 
Natural Gas-fired Generation 

Natural gas-fired generation offers a number of advantages when compared to 

other new resource alternatives: 

 
 Environmental.  Modern natural gas-fired power plants are designed with 

highly effective emission control technologies and produce minimal 

amounts of atmospheric pollutants (compounds of sulfur oxides, nitrogen 

oxides, and suspended particulates).  In fact, the most efficient gas-fired 

generators produce approximately 40% of the carbon dioxide (on a per 

MWh basis as a coal-fired power plant. 

 Flexibility.  Natural gas-fired generators can quickly change loading levels 

to meet changing loads and wind output levels.  However, this flexibility 

does cause loss of efficiency because highest efficiency occurs at full 

output levels.  
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 Land Use.  A 20-30 acre parcel of land can accommodate as much as 600 

MW of natural gas-fired generation whereas a similarly sized wind farm 

would require thousands of acres of land; although it would have little effect 

on agricultural uses, such as livestock grazing. 

 Infrastructure Utilization.  Natural gas-fired generators can be sited near 

population centers or existing electric or natural gas transmission facilities. 

 Construction and Technology Risk.  Modern natural-gas fired generation is 

a mature technology and is based on a limited number of gas turbine 

designs.  Although soil conditions and local permitting requirements may 

dictate variations in equipment selection and project design, the power 

train (turbine, generator, piping, wiring, and control equipment) of a new 

natural gas-fired generator changes little from facility to facility.  As a result, 

major Engineering Procurement and Construction (EPC) firms have 

acquired significant experience in the design and construction of these 

facilities.   

 Schedule Certainty.  If a site has adequate transmission and pipeline 

capacity available, permitting, design and construction of a new natural 

gas-fired generation facility can occur in 4-5 years following site selection. 

 
Siting Considerations 

Significant supplies of natural gas lie in close proximity to NorthWestern’s service 

territory.  These supplies include both traditional supply basins, as well as new 

sources of supply from shale formations.  Shale gas and oil supplies, which are 

extracted through the process of hydraulic fracturing (or “fracking”), have 

transformed the US natural gas and electric markets.  When compared to the 

2011 Plan, natural gas prices in the 2013 Plan are approximately 20% lower, 

primarily due to the emerging influence of shale gas on forward market prices.   
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The natural gas pipelines that serve NorthWestern’s service territory are near full 

capacity.  These constraints necessitated installation of dual-fuel capability at the 

nominally natural gas-fueled DGGS.  Installation of significant new natural-gas 

fired generation anywhere in the NorthWestern service territory will likely require 

pipeline capacity upgrades or interruptible pipeline service with diesel fuel back-

up.   

 

Electricity transmission constraints also influence natural gas-fired generation 

siting.  Some generation sites with close proximity to major natural gas pipelines, 

particularly sites close to the Montana-Alberta border, suffer from significant 

transmission constraints that would require construction of major new 

transmission facilities to integrate the output of new generation.  The cost and 

likely schedule for such transmission upgrades (8-20 years for permitting and 

eventual construction) renders these sites unsuitable for construction of new gas-

fired generation. 

 

Topography also affects the desirability of generation sites in the NorthWestern 

service territory.  Every 1,000 feet of increased elevation above sea level reduces 

the capacity of natural gas-fired generators by about 3%.  For example, a gas 

turbine rated at 200 MW at sea level would only produce about 170 MW at 5,000 

feet (the approximate elevation of DGGS).  Assuming construction costs were 

equal, a generator located at 5,000 feet would cost 15% more, on a dollars per 

kW basis, than a generator located at sea level.  Most feasible sites for 

construction of new gas-fired generation in Montana lie at elevations between 

2,500 and 5,500 feet.   

 

Finally, the availability of cooling water affects the economics of a given site.  

Depending on the equipment configuration (CCCT or SCCT) and unit size, a gas-

fired generator can use considerable amounts of water for cooling.  Although a 
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generator can use an air-cooled condenser for cooling, this equipment adds 

capital cost and results in lower efficiency and output.     

 
Equipment 

Natural gas-fired generators can meet almost any type of load service and 

generation following requirement.  Selection of a particular turbine technology 

depends on the expected role of the unit in the resource portfolio.  In general, the 

high efficiency/low heat rate (6,600-7,200 Btu/kWh1) and slower ramp rate 

characteristics of combined cycle combustion turbines (“CCCTs”) tend to work 

best in a baseload or intermediate load application.  Aero-derivative, hybrid 

combustion turbines, and internal combustion engines (ICs), which have fast 

ramp rates and attractive heat rates (8,700-9,400 Btu/kWh), often provide fast 

response capacity required to follow load and generation swings. These units can 

also meet intermediate load service requirements.  Finally, Frame combustion 

turbines operating in a simple cycle combustion turbine (“SCCT”) configuration 

often provide peaking capacity for only a few hours a year during extreme loading 

and/or high wholesale market price conditions. Frame SCCT units have relatively 

high heat rates (11,000 Btu/kWh and greater) and slower ramp rates than aero-

derivative machines (but ramp faster than CCCTs).  However, they are somewhat 

less expensive (on a $/kW of installed capacity basis) than other gas generation 

technologies.   

 

Internal Combustion (IC) Engines 

IC engines, similar to those installed at the Basin Creek facility, utilize a 

reciprocating engine technology that evolved from diesel engine technology. 

Caterpillar, Wartsila, and other heavy equipment manufacturers make ICs.  Most 

IC alternatives employ a dual-fuel capability, which allows the operator to switch 

                                           
1 All heat rates are expressed in terms of higher heating value (“HHV”).  However, turbine manufacturers 

specify heat rates in lower heating value (“LHV”) terms.  In general HHV = LHV*1.105.  
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to on-site diesel fuel in the event of curtailment of natural gas pipeline supply 

during winter peak load conditions.  These units operate at heat rates in the 

range of 9,000 Btu/kWh.  ICs can start quickly and ramp up to full output in 

minutes.  When deployed as multiple units, the units can be “staged” using a 

staggered or sequential firing control scheme that balances generation efficiency 

with usable operating range.  ICs work well for peaking; load and generation 

following; and ancillary service needs.  Individual units range in size from 5-20 

MW.  The modular nature of ICs allow for rapid installation upon completion of 

permitting activities (assuming a site with adequate pipeline and transmission 

support).  Although capital costs and heat rates associated with ICs compare 

favorably to SCCTs, variable operation and maintenance costs are roughly 

double the equivalent cost for a larger SCCT.  NorthWestern evaluated an IC 

equivalent to the Caterpillar G16CM34 (the machines installed at Basin Creek). 

 
Simple Cycle Combustion Turbine (SCCT)  

Larger Frame SCCTs (e.g. GE 7EA or 7FA gas turbines) are used by utilities to 

meet peak load and local reliability obligations. These units can start and reach 

full generation on relatively short notice and offer dispatch flexibility that typically 

exceeds that associated with large baseload CCCTs or units fueled by coal. 

SCCTs also require less capital investment (on a $/kW basis) than IC units, aero-

derivative SCCTs, or CCCT’s. With a fairly high heat rate of over 11,000 Btu/kWh 

for the least expensive Frame SCCT, (GE Frame 7EA), the wholesale market 

heat rate rarely reaches levels that justify running these units. Because of this, 

Frame SCCTs may go for months (or even years) without operating to serve load.   

NorthWestern evaluated the GE Frame 7EA SCCT in its planning work. 

 
Aero-derivative SCCT  

Aero-derivative SCCT units are available in a range of unit sizes from less than 

10 MW to over 100 MW.  The aero-derivative name reflects the aviation jet 

engine application which drove the original development of the technology. Aero-
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derivative units are low-maintenance cost, high-efficiency units designed to 

operate on natural gas and diesel fuel. Utilities generally utilize aero-derivative 

SCCTs as peaking and fast response units. The larger units, such as the GE 

LMS 100, use inter-cooled gas turbine technology, resulting in lower heat rates 

than smaller units. 

   

NorthWestern installed three Pratt & Whitney FT-8 aero-derivative units at DGGS 

to enable the NorthWestern Transmission function to follow load and wind 

generation deviations for the entire Balancing Authority.  NorthWestern also 

installed an FT-8 unit in Aberdeen, SD to meet the peaking needs of its South 

Dakota service territory.  These units have full load heat rates of 9,500 Btu/kWh 

and a unique turbine configuration that supports lower heat rate operation across 

a broad range of the output curve. 

 

The smaller size and modular design of units such as the GE LM6000 permit 

rapid construction and siting close to load centers, albeit at a premium capital 

cost. The LM6000 exhibits slightly better full load heat rate characteristics (9,100 

Btu/kWh) when compared to the FT-8.  NorthWestern used the LM 6000 as the 

smaller aero-derivative alternative in its 2011 Plan portfolio model.  However, due 

to its experience with construction and operation of the Pratt & Whitney FT-8, 

NorthWestern elected to include the cost and operating characteristics of this unit 

in its portfolio model, rather than the LM 6000.  NorthWestern evaluated a 90 

MW/8,700 Btu/kWh GE LMS 100 in its planning work.     

 

Combined Cycle Combustion Turbine (CCCT) 

CCCTs combine gas turbine and steam turbine technology to achieve the best 

gas-fired heat rates of any gas-fired generation option. A CCCT may utilize one, 

two, or three gas turbines that exhaust into a single heat recovery steam 

generator (HRSG). Waste heat from the gas turbines creates steam in the HRSG, 
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which in turn drives an additional generator. CCCTs achieve optimal performance 

when the units operate at full load over longer periods of time.   CCCTs 

demonstrate heat rates below 7,000 Btu/kWh (assuming conventional water 

cooling).  CCCTs can follow load and generation swings, but incur heat rate 

penalties for operation below the maximum efficiency point.   

 

The standard manufacturer-supplied CCCT package includes 22 MW (and up to 

60 MW) of supplemental firing capacity, often referred to as “duct-firing”.  Duct-

firing involves burning natural gas and injecting the heat directly into the HRSG.  

Duct-firing requires little incremental investment in the CCCT installation and 

provides rapid ramping at a heat rate of 9,000-9,500 Btu/kWh. 

 

NorthWestern included a single GE Frame 7FA.04 gas turbine-generator on one 

steam turbine-generator CCCT configuration (a “one-on-one configuration” or 

“1x1”) for evaluation in its portfolio model.  NorthWestern elected not to evaluate 

a 600 MW a two-on-one CCCT configuration even though it would be slightly 

more efficient, because it would produce much more annual energy than required 

to meet the needs of its customers. 

 
Table No. 5-6 

 
 

Provide 
Capacity

Standby 
Peaking

Integration Heatrate

Internal Combustion Yes Yes Yes 9,000
SCCT Yes Yes Partial 11,000
Aero Derivative Yes Yes Yes 9,500
CCCT Yes No Partial <7,000 

Gas Unit Comparison Table
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NorthWestern Energy Siting Analysis 

Since adoption of the 2011 Plan, NorthWestern has undertaken a structured 

effort to identify feasible sites for new gas-fired generation.  This siting effort 

centered on finding locations in the NorthWestern service territory that will 

provide access to electric transmission, natural gas pipeline, water, and land use 

attributes necessary to successfully permit and build a new unit (or units) using 

the technologies identified above. 

  

Pipeline Considerations 

NorthWestern owns the intrastate pipeline infrastructure that serves natural gas 

load in its service territory.  The NorthWestern intrastate system generally serves 

the same major communities as the NorthWestern electric system.  Table 5-7 

shows the locations where NorthWestern’s intrastate gas pipeline connects to the 

interstate/interprovincial gas transportation system and pipeline capacity at those 

locations. 

 

Table No. 5-7 

 
 

The natural gas-fired generator modeled in the Plan, a 270 MW CCCT, would 

consume approximately 45,000 MMBtu/day at full load.  A natural gas load of this 

size would approach or exceed the capacity of existing NorthWestern pipeline 

connections. NorthWestern and its direct access gas supply customers use most 

Pipeline Connection Point
Nearest 

City
Capacity 

MMBtu/day
TransCanada Carway Cut Bank 81,600      
Aden Aden Border Cut Bank 50,000      
Havre Blaine County #3/#1 Havre 30,000      
Colorado Interstate Grizzley Billings 40,000*
Williston Basin Warren Billings 20,000*
Note: * Interruptible

NorthWestern Pipeline Connections
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of the capacity of these connections to meet existing natural gas load needs.  

Furthermore, the natural gas load peaks during the winter on the NorthWestern 

natural gas system at the same time the electric system peaks.   

 

In addition to interstate/interprovincial pipeline delivery constraints, the 

NorthWestern intrastate pipeline system has significant internal constraints, 

particularly between Great Falls and Deer Lodge, and between Billings and 

Bozeman.  As a result, NorthWestern will likely need to upgrade both the pipeline 

connections and its intrastate pipeline system to firm transportation service for 

any new natural gas-fired generator located in its service territory.   

 
Water and Waste Water Treatment Availability 

Cooling and cooling tower blow-down of a gas-fired generator may require 

significant supplies of water, as well as waste water treatment capacity.  Where 

an IC could use closed-loop cooling requiring minimal amounts of make-up water, 

a conventionally-cooled CCCT (1x1) could consume up to 3 million gallons of 

water per day.  Aero-derivative equipment suppliers can provide water-based 

supplemental cooling capability in order to eke out additional capacity on hot 

days. 

 

As an alternative to using water to cool a CCCT, NorthWestern is considering 

using an air-cooled condenser (“ACC”) to cool the facility.  An ACC uses a large 

bank of electric-powered fans to provide cooling.  Because of the amount of 

power used to operate the fans and the fact that an ACC doesn’t cool a CCCT as 

effectively as water cooling, a CCCT with an ACC generates slightly less power 

at a higher heat rate than a conventionally-cooled machine.  Additionally, an ACC 

increases the capital cost of a CCCT as compared to a conventionally cooled 

CCCT that uses a cooling tower.  However, the ACC does require much less 
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waste water treatment than the water discharge from a conventionally-cooled 

CCCT. 

 
Elevation 

As indicated earlier, a gas-fired generator loses about 3% of its capacity for every 

1,000' above sea level.  By virtue of its mountainous terrain and inland location, 

most of the cities in Montana lie well above sea level.  Havre, at approximately 

2,500' is one of the lower elevation cities in Montana, while Butte and Anaconda 

lie above 5,000', which is where Basin Creek and DGGS are located.  Billings 

and Great Falls, with approximate elevations of 3,100', represent typical 

elevations for the state’s population centers. 

 
Land Use 

The physical profile of gas-fired generators blends well with an industrial 

landscape.  In many cases, these so-called “brownfield” sites also provide good 

access to transmission, natural gas, and water infrastructure.  Existing generation 

sites, such as DGGS, may also provide for easy site expansion and shared 

maintenance and operations services. 

 

 

Equipment Operation Characteristics and Portfolio Modeling 

Parameters 

The expected application of the gas-fired generation – SCCT for low capacity 

factor peak load service or higher capacity factor CCCT base/intermediate load 

service – could dictate site selection. 

 
SCCT Peaking 

As discussed above, NorthWestern expects the SCCT types of gas-fired 

generators (ICs, Frame machines, and aero-derivatives) to operate primarily to 
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serve winter and summer peak load.  Incurring significant costs to upgrade 

pipeline capacity to supply peaking units for a few hours a year – in addition to the 

cost of firm transportation - would be prohibitively expensive for NorthWestern.  

As an alternative, NorthWestern may consider a strategy similar to the 

interruptible gas transportation/back-up fuel strategy for DGGS.     

 

Because NorthWestern may be able to add an SCCT unit in either the 

Butte/Anaconda area at approximately 5,000' elevation, or the Billings (or Great 

Falls) area at approximately 3,500' elevation, NorthWestern elected to evaluate 

all SCCT alternatives at both 5,000' and 3,500' elevation for analysis purposes.    

 
CCCT Base/intermediate Load  

Even if there was no other load on the NorthWestern intrastate pipeline system, 

NorthWestern couldn’t supply the 45,000 MMBtu daily natural gas requirement 

for a fully-loaded 1x1 CCCT located near existing generation in the 

Butte/Anaconda area.  Furthermore, pipeline reinforcement costs from either the 

Great Falls area to the north or the Billings area to the east would make siting a 

CCCT in the Butte/Anaconda area prohibitively expensive. Given the significant 

transmission congestion south of Great Falls (and the number of MW of 

competing generation projects ahead of NorthWestern in the OATT 

interconnection and transmission service study queue), a CCCT in the Billings 

area may be the only feasible location for connection of this technology to the 

NorthWestern electric system. For these reasons, a CCCT was modeled only at 

the 3,500' elevation in the Billings area.  Additionally, because of the uncertainty 

surrounding the availability of water, modeling was limited to ACC units.   

 
Resource Cost Summary  

Table 5-8 is a summary of resource costs developed for consideration in the 

2013 Plan.  As discussed in other places in the Plan, many of these resources 
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have not been carried forward into the portfolio analysis due to the Hydro 

Acquisition. 

 

Table No. 5-8 

 

 

 

Resource
Description Fuel Source Technology

Nameplate 
Capacity

(MW)

Net Capacity 
@ 3,500 feet

(MW)
Capital Cost  

($/kW)

Fixed 
O&M      

($/kW-yr)

Variable 
O&M     

($/MWh)
Heat Rate 
(Btu/kWh)

CCCT (1x1) Natural Gas GE 7FA.04 ACC1 270 239 $1,425 $13.94 $3.60 6,660

SCCT - Small Aeroderivative Natural Gas PW FT8 60 53 $917 $6.05 $4.60 10,500

SCCT - Large Aeroderivative Natural Gas GE LMS100 110 97 $1,087 $17.06 $3.47 8,722

SCCT - Frame Natural Gas GE 7EA 90 78 $897 $11.73 $3.20 11,289

Internal Combustion - Recips Natural Gas CAT G16CM34 54 52 $1,402 $18.39 $8.15 9,078

Solar PV Solar 10 10 $3,136 $27.00 $0.00 n/a  

Wind2 Wind 25 25 $1,524 $49.18 $0.00 n/a  
Hydro - Montana Large Scale3

Water 439 439 $1,982 $52.58 $0.00 n/a  

1 ACC = Air Cooled Condenser

2 Based on build‐transfer bids received in NWE's 2012 CREP RFP

3 Excludes KERR costs and capacity

Resource Cost Summary                                                                
($2013)
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CHAPTER 6 

PORTFOLIO MODELING AND ANALYSIS 

 

 

Background 

In prior resource plans, NorthWestern used GenTrader® to model resource 

portfolios.  The MPSC, when commenting on the 2009 Plan and 2011 Plan, 

requested that NorthWestern explore alternatives to GenTrader. Early in the 2013 

Plan cycle, NorthWestern contacted several software vendors to determine the 

capabilities of their models and the scope of vendor support for the use of their 

models in developing the 2013 Plan.  NorthWestern selected Ascend Analytics 

(“Ascend”) of Boulder, Colorado, to model the Montana supply portfolio, 

commodity prices, new resources, and an expanded set of variables using its 

PowerSimm suite of products.  Simply purchasing a license agreement from 

Ascend was not an option based on the work product delivery schedule for the 

2013 Plan.  PowerSimm is a useful tool for analyzing portfolio costs and risks, 

and for developing a common understanding of costs and risks with 

stakeholders.  When the Hydro Acquisition[1] was announced, Ascend’s scope of 

work was expanded to include supporting analysis and work products for the 

Hydro Acquisition, adding a third resource portfolio to the 2013 Plan. 

 

  
[1] See Chapter 5 for a description of the resources included in the Hydro Acquisition. 

CHAPTER 6 

Ascend’s analysis identifies the Hydro Acquisition as the preferred resource 

portfolio. The Hydros provide a balanced supply portfolio at the lowest long-

term risk-adjusted cost. 
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Prior planning analysis constructed an “efficiency frontier” rather than quantifying 

risk.  Ultimately, the choice of a portfolio involved subjective choices.  Instead of 

subjective measures, PowerSimm quantifies portfolio risk as a value in a non-

subjective manner.  Although NorthWestern selected Ascend prior to any 

discussion of the Hydro Acquisition, this feature is proving to be useful in 

comparing the costs and risks (in total) of various resource planning scenarios. 

This chapter describes the results of the PowerSimm analysis, including; the 

underlying simulation and validation methodology, the approach used to value 

and monetize risk, and the portfolio- and unit-level results from the simulations. 

More technical results are included in Volume 2, including detailed simulation 

results, generating asset performance outputs, and validation results. 

 

At NorthWestern’s direction, Ascend modeled the short-term and long-term cost 

and risk implications of three portfolios over the planning horizon.  The first 

portfolio is referred to as the ”Current” portfolio and  consists of NorthWestern’s 

currently-owned and contracted generating assets, and quantifies the costs and 

risks of relying on market purchases to meet the utility’s electricity supply 

obligations into the future. This portfolio is referred to as the Current portfolio 

because without the acquisition of physical resources, these are the resources 

NorthWestern would depend on to meet customer loads.  The second portfolio 

adds the 633 MW Hydro Acquisition to the Current portfolio beginning in October 

of 2014 and is called “Hydro” portfolio.  This portfolio adds substantial energy and 

capacity to NorthWestern’s resource portfolio and reduces the exposure to gas 

and power market prices. The third portfolio adds an un-sited, 239 MW (adjusted 

for elevation) gas-fired combined-cycle generator to the NorthWestern Current 

portfolio in 2018 and is called the “CC” portfolio.  This portfolio represents the 

most likely alternative to the Hydro Acquisition and would also reduce 

NorthWestern’s market exposure to market power purchases. 
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Ascend has designed its modeling approach to incorporate best practices in 

resource modeling.  The PowerSimm software platform used in this analysis 

explicitly captures the impact of load variability, renewable generation, and 

market prices on the distribution of possible portfolio-level costs. PowerSimm 

models the operation of NorthWestern’s resources in the context of a validated 

regional market simulation, capturing the costs and net position of the portfolio 

across a wide range of possible futures. The analysis is performed at an hourly 

time-step in order to capture the unique operating characteristics of renewable 

resources and flexible resources able to respond rapidly to changing market 

prices. 

 

Ascend’s modeling approach focuses on introducing “meaningful uncertainty” into 

simulations of the future, capturing both the expected value and the risk value 

associated with the three portfolios. The simulation engine models both physical 

and financial uncertainty, with defined structural and covariate relationships 

between variables that adhere to rigorous validation requirements. The variables 

represented by the model include financial components of forward/forecast price 

simulations for major commodities. The physical dimension of spot energy 

include critical structural relationships driven initially from the central risk factor of 

weather, which then drives load, wind generation, and hydro production, and then 

spot prices for gas. Spot power prices are a function of load, wind, hydro 

generation, and spot gas prices. These simulated variables, in turn, drive 

operationally-based models of the hourly generation of the current and future 

resource options available to NorthWestern, leading to an economically 

optimized dispatch of generation costs for each portfolio. This stochastic 

simulation approach is superior to traditional methods, which generally run 

deterministic simulations on expected values of input variables and thus miss out 

on the range of possible outcomes of portfolio costs. 
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The use of stochastic analysis allows for a full characterization of the expected 

costs and uncertainty surrounding the costs of each portfolio. For this Plan, the 

economic comparison between the divergent risk profiles of the portfolio choices 

becomes equalized through the monetization of the of the value risk.  Ascend 

denotes the value of uncertainty in costs by calculating the “risk premium” 

associated with each portfolio.  This captures the likely magnitude of costs above 

the expected value. By adding each portfolio’s risk premium to its expected 

levelized annual cost of energy, the analysis quantifies risk using a single number 

that is more directly comparable across portfolios than traditional approaches 

such as cost-at-risk or efficient frontier analysis. This approach streamlines the 

decision-making process, allowing both cost and risk to be quantified on an 

expected-value basis and allowing direct comparison between portfolio options of 

different risk profiles. 

 

The results of the analysis indicate that the Hydro Acquisition, modeled in the 

Hydro portfolio, has an approximately 6% lower NPV over the study horizon than 

either the Current portfolio or the CC portfolios, albeit with a slightly higher costs 

in the 2014-2020 timeframe due to the fixed costs of the investment in hydro 

generation.  Importantly, the Hydro Acquisition also has substantially less 

exposure to gas and power market price increases than either the Current or the 

CC portfolios.  The Hydro portfolio has a net present value of risk premium of 

$245 million versus $451 million for the Current portfolio. The annual costs to 

NorthWestern’s ratepayers, therefore, are likely to be much more stable with 

Hydro Acquisition in the portfolio than without it. 

 

Summary of Results 

The net present value (NPV) cost of energy service over the study horizon is 

presented below in Figure 6-1. Costs are broken down by current portfolio fixed 

costs, variable operating costs including market purchases and sales, and 
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annualized capital expenses and fixed operating costs added in the CC and 

Hydro portfolios.  The risk premium adder on top of the portfolio costs is 

significantly smaller for the Hydro portfolio than the other two, and together, the 

analysis shows that the Hydro Acquisition will reduce risk. The residual values of 

the hydro and CC assets are accounted for in the model and represent the 

present value of their residual worth at the end of the study horizon, under the 

assumption that hydro generation rights and land ownership do not depreciate in 

the future. The NPV of the residual value for the CC and Hydro resources is $9 

million and $212 million respectively, and is subtracted from the NPV of the new 

fixed plus capital costs of the assets in Figure 6-1. 

 

Figure 6-1 

Net Present Value of Portfolio Costs, 2015-2043 

 

 

The estimated annual cost streams of the three portfolios are markedly different. 

Figure 6-2 shows the modeled mean costs of each portfolio in each year of the 

study, as well as the 5th and 95th percentile bounds on the costs. The Hydro 

portfolio is higher cost in the early years of the study, due to the capital 
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investment required, but then declines below market portfolio costs in the early 

2020’s, as hydro generation makes up for its higher fixed costs by offsetting high-

cost market purchases. The costs of all portfolios increase in 2021 because of 

the cost of CO2 emissions, discussed below. Figure 6-2 reflects revenue 

requirements related to the wholesale cost of power and include power 

purchases and sales, fixed and operating costs from existing and new generation 

assets, but excludes transmission, distribution, and other indirect delivery 

components of NorthWestern’s annual revenue requirement. 

 

Figure 6-2 

Annual Portfolio Cost Confidence Intervals 

 

 

 
. 
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The arrows and numbers shown on the right of Figure 6-2 represent the spread in 

annual costs between the 5th and 95th percentile at the end of the study period. 

As is visually apparent, the spread in cost between the 5th and 9th percentiles of 

the Hydro portfolio is much narrower than the spread of the other two portfolios’ 

distributions, representing the reduced exposure to market price increases that 

the Hydro Acquisition offers. 

 

While the economics of the hydro generation portfolio are compelling relative to 

the other two portfolio options evaluated, the addition of the hydro assets to 

NorthWestern’s current portfolio fulfills a critical need for capacity to economically 

serve load obligations.  The current supply portfolio of NorthWestern leaves the 

company short of resources relative to load obligations.  The average annual net 

position of NorthWestern’s current energy supply position shows a deficit in 

Figure 6-3 of approximately three million MWh in 2017, of which the hydro assets 

could supply more than 80%.  The hydro assets fulfill a core obligation of physical 

supply and substantially reduce the large open position exposure in 

NorthWestern’s supply portfolio. 

 

 

(Remaining page blank for Figure/Table) 
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Figure 6-3 

Annual Net Position by Portfolio 

 

 

 

Planning Under Uncertainty 

For this analysis, Ascend used a systematic approach to derive probabilistic 

distributions for uncertain future conditions.  To support the notion of “meaningful” 

uncertainty, Ascend has developed a broad set of validation reports for each risk 

factor and their covariate or structural relationships to other risk factors  The end 

result probabilistically envelopes the uncertainty in future market price paths and 

physical conditions.  The generation supply portfolio is economically dispatched 

to these market conditions.  The approach of this analysis represents a significant 

improvement over traditional resource planning methodologies, by emphasizing 

several current best practices of resource planning centered around the use of 

stochastic modeling and the introduction of meaningful uncertainty into the 

planning process. These considerations and their advantages are discussed 

briefly in the following sections. 
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Stochastic Versus Deterministic Modeling 

In the past, utility planning has often been performed using deterministic or 

scenario analysis. This methodology can often miss important aspects of long-

term analysis that are associated with uncertainty of future conditions or the 

correlation of simulated commodity prices and physical conditions (weather) that 

drive load and renewable generation.  Combining risk-based analysis with 

discrete portfolio investment choices (i.e. the Hydro Acquisition) supports an 

integrated view of operational and financial analysis. 

 

Traditional scenario analysis provides insight into planning choices, but the 

nature of a scenario-based, deterministic view of future conditions introduces 

inherent biases and inconsistencies.  Figure 6-4 illustrates the differences 

between using a deterministic versus a stochastic approach to estimating 

portfolio costs. Each blue bar represents the aggregation of costs into probability 

bins.  Realizations of future conditions with similar total portfolio costs are 

aggregated into the same blue cost bins (rectangular bars).  Higher probability 

costs bins occur at the center of the distribution and lower probability events 

occur at the tails of the distribution.  Each cost bin represents the probability of 

obtaining levelized annual portfolio costs for the “Current” portfolio option within a 

given range, under the full spectrum of uncertainty of future conditions. The 

orange bar is an illustrative deterministic result, showing the output of a single 

cost simulation that only uses expected values for uncertain variables. The black 

bar, representing the average of all possible outcomes, is the expected value of 

costs (mean costs) from the stochastic analysis.  The mean costs from the 

simulated values is a more robust and accurate estimate of future costs than a 

single deterministic simulation. The difference between the mean of annual costs 

for all simulated input values versus the deterministic run shown in Figure 6-4 

differ by $5 M per year, or more than $60 M NPV over the course of the study. 
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This large cost difference is a result of the natural variability in commodity prices, 

weather, load, wind, and hydro being larger than can be reflected in a single 

future scenario designed to reflect “normal” conditions. 

 

Figure 6-4 

Distribution of Annual Portfolio Costs – Current Portfolio 

 

 

The inherent importance of input assumptions in a deterministic analysis can 

create conditions where each stakeholder has their own preferred set of inputs. 

The determination of an optimal Plan becomes a direct function of the selected 

inputs.  Thus, each stakeholder may see a different preferred plan.  Sorting 

through the diverging views becomes akin to selecting the true image from a 

Rorschach diagram in psychology.  By using a stochastic simulation approach, 

the current analysis probabilistically envelopes the full range of expected future 

conditions in order to arrive at a robust estimate of portfolio costs, and avoids the 

problem of portfolio selection based on a limited, deterministic representation of 

possible future conditions. 
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The nature of deterministic scenarios also tends to limit the extent of extreme 

cases.  For example, a “high price gas” scenario or sensitivity test in a traditional 

planning study may increase gas prices by 50%.  However, commodity prices for 

power and gas have shown the potential to increase several hundred percent, but 

are commonly followed by a rapid retreat back to the long-run mean. 

Disequilibrium events and scarcity shocks in prices are generally followed by a 

sharp mean reversion as demand abates, and supplies increase, with higher 

prices.  The common whipsaw pattern of commodity price shocks often diverges 

from the monotonic nature of traditional scenarios runs.  The inability of scenario 

runs to capture the shape of individual commodity price patterns further limits the 

use of scenarios to capture the integrated dimension of uncertainty.  This realistic 

representation of commodity price patterns produces a “normal” shaped 

distribution of levelized costs.  While the distribution of costs for a select year 

may be positively skewed, the levelized cost distribution over the full simulation 

horizon has the combined effects of: 1) mean reversion, which limits the duration 

of extreme events to generally less than a year, and 2) the rule of large numbers, 

which averages away the upper tail of costs. 

 

The integrated dimensions of uncertainty commonly compound risk.  For 

example, sharp increases in gas prices are commonly followed jointly by 

increases in the price of power and coal.  Additionally, low water supply years on 

the Columbia system are often accompanied by high electricity prices, further 

exacerbating the drop in hydroelectric production for utilities dependent on the 

Columbia system.  A traditional, deterministic analysis typically models portfolio 

costs assuming one trajectory for important system drivers like load, market and 

fuel prices, and renewable generation; often, the values used are the expected 

values. However, it is generally not the case that for complicated systems such 

as utility resource portfolios, the expected value of portfolio costs under a wide 
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range of uncertain inputs is the same as the portfolio cost assuming the expected 

value of each input. In other words, representing future conditions with single, 

deterministic trajectories can yield different cost estimates than taking the 

average of portfolio costs over the full range of future conditions, as illustrated in 

Figure 6-4. 

 

Traditional resource planning studies have been limited, for computational 

reasons, to a scenario framework for modeling different trajectories for 

commodity prices or load into the future. For example, traditional resource plans 

commonly model “low” and “high” gas or market price scenarios, holding price 

trajectories low or high for the duration of the study. As discussed above, this 

approach can lead to unrealistic representations of market prices relative to 

expected trajectories of market prices. The present study, instead of relying on 

price scenarios with distinct price trajectories, simulates realistic price trajectories 

using forward/forecast prices, with time series models that capture volatilities of 

prices and correlations based on observed and expected price uncertainty, 

observed patterns and covariate relationships. In doing so, this analysis 

introduces meaningful uncertainty into price simulations, rather than just 

introducing noise into expected value forecasts, and produces price trajectories 

whose variability conforms to current market expectations. 

 

CO2 Price Simulation 

The present analysis treats the uncertain future price of CO2 emissions 

stochastically. As a participant in the multi-state regional market in the Northwest, 

NorthWestern is exposed to risk not just from a Montana-specific CO2 emission 

penalty, but also a potential federal tax or cap-and-trade system, as well as other 

state-specific or regional CO2 emission reduction policies. Any such policy will 

likely impact the price of electricity in the regional market, as well as the effective 
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production cost of NorthWestern’s owned or contracted generating assets. Even 

if such a policy is not enacted for environmental reasons, recent experience has 

proven that a price on CO2 can be a politically palatable alternative to other 

means of raising revenue in states with budget imbalances. Because this 

revenue is raised via electricity bills and not direct taxation, such a policy 

redirects the public resistance inherent in introducing new taxes, and places 

blame on utilities instead of policymakers. California, for example, expects to 

generate $500 million in 2013 with its emission permit auctions, rising 

significantly in coming years1, and has joined with several other Western states 

and provinces in a commitment to a regional CO2 emissions abatement plan
2. 

Oregon and Washington announced this past October their intent to join 

California in adopting carbon emissions legislation. 

 

Given the regional nature of the wholesale power market and the revenue impact 

a price on CO2 may have on Montana or neighboring states, NorthWestern has 

found it prudent to model a conservative price of CO2, lower than many regional 

utilities’ projection, in this analysis. The price of CO2 is simulated by drawing from 

a triangular distribution, centered around the expected CO2 cost used elsewhere 

in NorthWestern’s valuation and planning studies, with trajectories rising and 

falling year-to-year to represent the expected volatility of emission permit prices. 

This volatility has been observed in other regional carbon markets (Europe and 

California) and is an important driver of the overall uncertainty in portfolio costs. A 

stochastic representation of the price of CO2 emissions fully captures the impact 

of this volatility on NorthWestern’s portfolio costs, versus a deterministic price 

simulation which would leave out this important dimension of risk. 

  
1 http://online.wsj.com/news/articles/SB10001424127887323734304578541822111512316 
2http://www.bloomberg.com/news/2013-10-28/western-u-s-states-british-columbia-sign-climate-change-

pact.html 
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Risk-based Decision Analysis 

Stochastic models can improve the accuracy of estimated future costs, and 

provide a fuller picture of the range of possible outcomes. The next step is to 

integrate a quantification of risk into the portfolio selection process. Traditional 

planning approaches, if they deal with uncertainty at all, typically quantify risk 

using metrics such as cost-at-risk, and use both this risk metric and expected 

costs to drive the resource selection decision process. This places the burden of 

weighing the value of risk on the planner, and can encourage multiple 

interpretations of the results and different rank ordering of portfolio options. The 

current analysis integrates the measure of risk into the portfolio cost results by 

calculating a “risk premium,” described in detail later in this document, allowing a 

single rank ordering of portfolio costs and thus streamlining the decision analysis 

process. 

 

Table 6-1 outlines some of the important sources of uncertainty present in utility 

planning. The effect of each risk factor on its own may be limited relative to the 

integrated dimensions of risk. For example, causal effects such as weather on 

load and wind generation and correlated effects such as gas and coal prices can 

exacerbate the portfolio-wide risks beyond uncertainties realized through single-

variable sensitivity analysis. Traditional planning tools such as production cost 

models and/or load duration curve-based expansion planning models effectively 

limit decision analysis to sensitivities.  In contrast, best practices in planning 

today seek to integrate the central risk factors into a unified simulation framework 

with verifiable simulations.   This more robust treatment of uncertainty in an 

integrated risk modeling platform is used by Ascend in the present study. The 

simulation methodologies of integrating the risk factors listed in Table 6-1 are 



 Volume 1, Chapter 6 – Portfolio Modeling and Analysis 

 

2013	Electricity	Supply	Resource	Procurement	Plan	 	 Page	6-15	

 

discussed later in this chapter. All three portfolios are evaluated against the same 

set of simulated future conditions. 

 

Table 6-1 

 

 

Modeling Framework 

Ascend’s modeling process proceeds in two broad steps. First, the PowerSimm 

simulation engine uses physical relationships of energy supply and observed 

price patterns to build trajectories of future forward and spot prices. By 

maintaining the fundamental structural relationship between weather, load, wind 

and hydro generation, and then market prices, PowerSimm develops realistic 

simulations of future conditions to probabilistically envelope the expected value 

and range of potential future scenarios. Second, PowerSimm simulates the 

operation of all generating units and use of instruments in each of the three 

portfolios, each using the same realizations of future variable values, in order to 

calculate the range of portfolio costs. Figure 6-5 shows the overall process flow 

for the PowerSimm simulation framework. 

 

Uncertainty Factor Traditional Tools Integrated Risk Planning Models

Load growth Fixed Simulated uncertainty

Load patterns “Typical” profile Uncertainty in profile and usage pattern

Weather Fixed
Weather drives demand and causes 

renewable generation

Hydro Fixed Simulated seasonal, daily operations

Wind Fixed Simulated with weather

CO2 emissions Fixed Simulated based on uncertainty in costs

Gas & power prices Fixed Simulated monthly, daily & hourly prices

Transmission Fixed Input/Output Variable flow contingent factors

Forward/Forecast prices N/A Simulated forward curves

Treatment Of Uncertainty In  Resource Planning Modeling Tools
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The simulation of future conditions is initiated with prior-to-delivery simulations of 

forward/forecast prices and regional hydro conditions shown in the lower left of 

Figure 6-5.  Upon evolution of the forward/forecast prices to the final evolved 

monthly price expiration, the during-delivery simulations of spot conditions are 

initiated with the simulation of weather shown in the upper right box of Figure 6-5. 

The weather simulations then drive renewable generation and load.  Spot prices 

are then simulated as a function of load, renewable generation, and other 

potential variables of supply.  For each iteration, the simulated hourly spot prices 

for the month are scaled to be consistent with the final evolved heavy load and 

light load forward/forecast price simulation.  Generation dispatch is optimized to 

the calibrated spot price simulations shown in the lower right of Figure 6-5. 

Further detail about each step is described in the following sections. 

 

 

(Remaining page blank for Figure/Table) 
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Figure 6-5 

PowerSimm Process Flow Diagram 

 

 

The simulation framework of PowerSimm addresses uncertainty as viewed 

through today’s market expectations (forward/forecast prices) and the future 

realized delivery conditions for load, spot prices, and generation. The framework 

to simulate physical and financial uncertainty follows the process flow of Figure 6-

5. The simulation of spot market prices further extends the simulation of 

forward/forecast prices to model spot price conditions based on structural 

relationships such as weather on load, load on market prices (gas), and then gas 

and load on electric prices. 

 

Simulation of Commodity Prices and Physical Components 

Simulation of electric system and customer loads follows from a common 

analytical structure that seeks to preserve the fundamental relationship between 
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demand and price. The simulation process is divided into two separate 

components: 1) prior to delivery and 2) during delivery. The prior-to-delivery 

simulation of forward/forecast prices shown in Figures 6-6 through 6-9 evolves 

current expectations through time from the start date to the end of the simulation 

horizon. The simulations during delivery capture the relationship of physical 

system conditions (i.e., weather, load, wind, run-of-river hydro, unit outages, and 

transmission) on market prices. The inter-relationship between prior-to-delivery 

and during-delivery simulations is central to linking expectations to realized 

observations. 

 

For forward/forecast prices representing prior-to-delivery simulations, monthly 

prices are evolved into the future from the current forward/forecast prices through 

expiration of each contract or forecast month. This process of evolving 

forward/forecast prices into the future draws on the observed behavior of forward 

contract variability and covariate relationships to create future monthly price 

projections. Within each prior-to-delivery simulation, observed commodity prices 

behavior, volatility, rate of reversion, and covariate relationships across 

commodities drive price movements to ultimately arrive at a final evolved price at 

delivery.  The average of these final evolved prices across all simulations for 

each monthly price will equal the current forecast expectation of the price at 

delivery.  Similarly, the average of the simulated electric spot prices for a given 

month will equal the current forecast price for that month.  Seasonal hydro 

conditions are also correlated with the simulated forward/forecast prices. 

 

The during-delivery simulation process begins with simulation of weather. 

PowerSimm simulates minimum and maximum temperature for Montana weather 

stations using a cascading Vector Auto-Regression (VAR) approach. This 

approach maintains both the temporal and spatial correlations of weather 
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patterns for the region. Ascend applies a cascading VAR approach to maintain 

inter-month temperature correlations consistent with the historical data. For 

example, if a hot July day is likely to be followed by another hot July day, the 

cascading VAR method captures this effect. The application of weather 

simulations supports the analysis of uncertainty through hundreds of weather 

scenarios without the limitation of the pure historical record where extreme 

weather events beyond observed conditions may occur (but with a low 

probability). The second step of the process combines these weather simulations 

with other factors in the load simulation process, described in the next section. 

 

Load and Price Simulation 

PowerSimm uses the weather simulations as well as forecasted input load 

values, scaling and shaping the simulated load shapes to match forecasted 

monthly demand and peak demand values. The simulations of electric load use a 

state-space modeling framework to estimate seasonal patterns, daily and hourly 

time series patterns, and the impact of weather. The state-space framework of 

PowerSimm produces results that reflect the explained effects of weather and 

time-series patterns and the unexplained components of uncertainty. 

 

The during-delivery simulation of prices addresses the more intuitive simulations 

of system conditions and spot prices. System conditions of unit outages, supply 

stack composition, system imports and exports, and transmission outages are 

separated independent of weather but can also serve as determinants to the spot 

price of electricity. The stochastic simulation approach of PowerSimm applies a 

random component to capture the uncertainty in hourly prices and their covariate 

relationship, which yields better benchmark results than a fixed profile with 

variable daily levels. 

 



 Volume 1, Chapter 6 – Portfolio Modeling and Analysis 

 

2013	Electricity	Supply	Resource	Procurement	Plan	 	 Page	6-20	

 

Hourly Analysis 

Many utility resource planning studies have used capacity expansion optimization 

heuristics based on load duration curves or other methods that approximate 

operational characteristics and costs of resources without explicitly modeling the 

hourly attributes of generation. However, these simplifications fail to capture 

several important aspects of resource performance characteristics, such as the 

intermittent nature of renewable generation and the differences in flexibility 

between traditional generating assets. PowerSimm performs the simulation of 

system variables described above and optimizes the operation of each resource 

at hourly resolution over the course of the study horizon in order to fully capture 

the operational details that drive total portfolio cost. 

 

Market-based Operational Modeling 

The present analysis models NorthWestern’s resources as price-takers in a 

validated simulation of the larger Northwestern market.  By modeling 

NorthWestern’s portfolio in the broader context of regional market dynamics, the 

analysis better captures operational flexibility and the potential for economic 

purchases and sales.  While this approach may be distinct from a planning 

process where resources are optimized to meet load obligations, the inclusion of 

market interactions provides a more accurate representation of operating 

economics and position management. 

 

Renewable Generation 

Montana’s renewable resources requirement to serve 15 percent of load 

obligations with renewable generation by 2015 makes renewable resources a 

substantive and core component of NorthWestern’s future supply portfolio.   The 

renewable resources modeled in the analysis consisted of three wind generation 

projects: 1) Judith Gap, 2) Gordon Butte, and 3) Spion Kop.  The wind generation 
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from these projects is grown annually to be consistent with load growth, net of 

demand-side management, to meet the 15 percent requirement.  The simulation 

of hourly and daily pattern of wind follows directly from the historic relationship of 

wind generation and weather conditions. By capturing the dynamic relationship of 

wind with weather, the Ascend modeling approach provides a dynamic 

representation of the physical drivers underlying system operation, including load 

and renewable generation. By explicitly modeling weather, a fundamental driver 

of both load and renewable generation, as well as the relationship of load and 

wind with market prices, the analysis captures a critical dynamic of weather, load, 

renewables, and prices that drives the operating characteristics of electric power 

systems. This structural modeling approach supports the study goal of 

introducing “meaningful” uncertainty in future load, price, and renewable 

generation simulations. 

 

Forecasted Model Inputs 

The forecasted inputs into PowerSimm consist of forward prices, general 

economic modeling assumptions and load growth, and the cost of CO2 

emissions. These are described in more detail in the following sections. 

 

Commodity Forward Prices 

In order to capture meaningful uncertainty in its simulation of future states, 

PowerSimm relies on current expectations of forward/forecast prices, market 

expectations of price volatility, fundamental market relationships, rate of mean 

reversion, and correlations of simulated prices through time. The simulated 

forward/forecast commodity prices include power at the Mid-Columbia hub (Mid-

C), natural gas at AECO delivery, and Powder River Basin (PRB) coal. For each 

commodity, current monthly forward prices through 2020 are combined with 

forecast values thereafter to generate forward/forecast prices that rise at inflation 
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through the end of the study horizon. During the simulation of potential future 

states, prices are scaled such that the mean of all iterations’ results match the 

expected prices given by the forward curve value for each month. 

 

Forward curves and price projections in nominal dollars covering the study 

horizon for each commodity are shown in the charts below. 

 

(Remaining page blank for Figure/Table) 
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Figure 6-6 

Mid-C Heavy Load Hour Price Forecast 

 

 

Figure 6-7 

Mid-C Light Load Hour Price Forecast 
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Figure 6-8 

AECO Gas Price Forecast 

 

 

Figure 6-9 

PRB Coal Price Forecast 
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Economic Inputs & Load Forecasts 

Besides commodity prices, other inputs to the PowerSimm analysis for 

NorthWestern are shown in Table 6-2 below. An inflation rate of 2.1% per year is 

used to scale current costs (e.g. generator variable operating costs) to future year 

(nominal) values, and also used to scale commodity price inputs after 2020. 

NorthWestern’s nominal weighted average cost of capital (WACC) is used to 

discount all costs back to present value, in order to compare portfolio cash flows 

in the future. Load growth, including the impact of demand-side management 

(DSM), is shown in Figure 6-10. 

 

Table 6-2 

 

 

 

 

(Remaining page blank for Figure/Table) 

Input Value

Inflation 2.1%/year

Weighted average 

cost of capital 

(WACC)

7.14%

RPS compliance 15% of energy from wind from 2015 onwards

Load growth ~1.07%/year

Fundamental Inputs to PowerSimm Analysis 

for NorthWestern Energy
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Figure 6-10 

NorthWestern Retail Load Forecast 

 

 

CO2 Price Projections 

The uncertain price of CO2 through the study horizon introduces considerable risk 

to NorthWestern’s costs in future years. For this analysis, Ascend defined a cost 

distribution centered around NorthWestern’s pre-existing forecast cost of CO2 

emissions explained in Chapter 5. PowerSimm used a triangular distribution with 

a minimum value of zero, a mode and mean of NorthWestern’s expected CO2 

price, and a maximum value of twice the mode. These projections of CO2 price 

are shown by year in Figure 6-11, and the probability density for 2021 is shown in 

Figure 6-12. The expected cost starts at $21.11/tonne (nominal) in 2021, 

escalating each year at 5%. The grey lines in Figure 6-11 represent the cost 
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forecasts published and used for planning at other regional utilities3. These 

curves are drawn from publically-available regional utility planning studies, 

converted to nominal dollars when necessary, and scaled out to 2043 at the 

annual rate of growth present at the end of each utility’s published projections. 

The assumed distribution of future CO2 costs captures a majority of the cost 

forecasts of other regional utilities and forecasting bodies, but falls well short of 

many of the higher CO2 price forecasts. As such, the cost distribution used in this 

analysis represents a conservative estimate of the likely future price of CO2, as 

seen by other stakeholders in the Western market. 

 

Figure 6-11 

CO2 Price Projections & Assumed Triangular Distribution 

 

  
3 Utility documents analyzed include: Arizona Public Service (2012), Avista (2013), Idaho Power (2012), 

PacifiCorp (2013), Portland General Electric (2012), Puget Sound Energy (2013), Seattle City Light 

(2012), Tacoma Public Utilities (2012), Tucson Electric Power (2012), Xcel Energy – NM (2012), 

Snohomish County PUD (2012), and Tri-State G&T (2010). 
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Figure 6-12 

CO2 Price Triangular Distribution Example: 2021 

 

 

The CO2 price realized in each year of each iteration affects the market price of 

power at Mid-C as well as the production cost of NorthWestern’s owned 

resources. CO2 costs are added to the electricity price by multiplying by 0.6, a 

common industry assumption that reflects the emissions factor of the marginal 

unit. The production costs of NorthWestern’s thermal resources incorporate the 

price of CO2 multiplied by each unit’s emissions factor. 

 

Summary of Simulation Validation Results 

Model validation and benchmarking is an essential part of the risk management 

and planning process. Ascend has developed tests designed to verify model 

calibration to the input data and ensure accuracy and consistency of the 
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PowerSimm simulation output. These validation tests provide insight into the 

simulations and build confidence in using the results as tools for informed 

decision making. 

 

Apart from routine checks of the input data for outliers or other anomalies, the 

majority of the validation effort is focused on ensuring that the model output is 

appropriately calibrated to the historical input data.  The stochastic simulation 

methodology used by PowerSimm generates trajectories of future conditions of 

weather, load, and market prices, which define ranges of potential future states 

over which generation, cost of supply, and other important planning variables are 

optimized.  To make sure the future states modeled by PowerSimm are feasible, 

the simulated distributions of weather, load, forward market prices, and daily and 

hourly spot prices are examined in detail to verify consistency with the body of 

available historical data.  Several additional validation tests also make sure that 

important historically-observed relationships, such as the relationships between 

weather and load and between load and spot prices, are captured in the model 

output. 

 

Validation of Simulated Commodity Prices 

PowerSimm’s forward price module simultaneously simulates multiple commodity 

price forecasts into the future, estimating parameters for the stochastic processes 

and the covariate factors.  The forward price module in PowerSimm builds a 

system of simultaneous equations that captures the stochastic component of 

each individual forward contract while maintaining structural and covariate 

relationship between neighboring contract months, other commodities, and other 

factors. Table 6-3 lists the tests performed to validate forward price simulation 

output. 
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Table 6-3 

 

 

Uncertainty in forward price simulations is examined by computing the mean and 

the 5th and 95th percentiles for the distributions of simulated final evolved 

forward/forecast prices at each delivery date. Figure 6-13 and Figure 6-14 show 

these confidence intervals for monthly Mid-C Heavy Load electricity and AECO 

gas prices, respectively.  These plots reflect a number of historically observed 

phenomena regarding the forward/forecast price of both electricity and gas.  For 

example, strong seasonal components in both contract price and contract 

volatility can readily be seen in the simulated output, and are consistent with 

observed market trends.  A sharp increase in the price of electricity is observed 

around the year 2021, reflecting the distribution of future carbon penalties and 

their effect on electricity prices.  Additionally, uncertainty in the simulated 

Test 

No.
Market Attribute

Information Used to 

Evaluate
Expectation

1
Uncertainty in Future 

Prices

Forward Price Confidence 

Intervals (mean, P5, P95)

▪ Uncertainty grows over time with a conical 

shape.

▪ Width of confidence intervals will grow for a 

period and then level off (should not grow 

indefinitely). 

▪ Ranges of prices are consistent with 

market expectation and historic perspective 

of forward price uncertainty.

2
Mean Reversion of 

Prices
Simulated Price Paths

Simulated price paths match the historically 

observed mean reversion behavior over the 

estimated date ranges used to parameterize 

the model.

3
Correlation of Related 

Commodities

Heat Rate Confidence 

Intervals (mean, P5, P95)

▪Heat rates derived from simulated forward 

prices have limited growth in uncertainty over 

time. 

▪The on peak heat rate is greater than or 

equal to off peak heat rate for all months.

▪The heat rate distributions change mean 

and/or spread from month to month due to 

seasonality.

Forward Price Simulation Validation Criteria



 Volume 1, Chapter 6 – Portfolio Modeling and Analysis 

 

2013	Electricity	Supply	Resource	Procurement	Plan	 	 Page	6-31	

 

forward/forecast prices grows as delivery dates range further into the future, a 

phenomenon consistent with historical market behavior.  Overall, the confidence 

interval plots in Figure 6-13 and Figure 6-14 indicate that forward price 

simulations in PowerSimm capture an appropriate range of future states of the 

market. 

 

Reversion of forward contract prices toward the mean is another important 

market phenomenon, and can be seen in the forward price simulation confidence 

interval plots discussed above, as well as in plots of the final evolved forward 

price paths for individual iterations of the forward price simulation.  Five such 

price paths are plotted by simulation iteration in Figure 6-15, and spikes in the 

contract price across neighboring delivery dates can be observed, followed by 

reversion of the prices toward the mean. 

 

(Remaining page blank for Figure/Table) 
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Figure 6-13 

 Mid-C Heavy Load Price Confidence Intervals 

 

 

Figure 6-14 

AECO Price Confidence Intervals 
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Figure 6-15 

Five Example Paths for AECO Gas Price 

 

 

 

Finally, the structural relationship of forward/forecasted prices for power and gas 

is investigated via plots of the market implied heat rates.4 Figure 6-16 and Figure 

6-17 show the simulated mean and the 5th and 95th percentiles for the forward 

market implied heat rates for Mid-C heavy load and light load, respectively. 

These heat rates are computed by dividing the forward market price of Mid-C 

electricity, excluding the impact of any CO2 price, by the forward price of AECO 

gas.  Notably, despite growth in uncertainty of the individual contract prices, 

growth in uncertainty of the implied heat rates is limited.  Heat rate plots with the 

impact of CO2 price added to the power price are shown in Volume 2, Chapter 4. 

The simulations also show that the implied heat rates for Mid-C heavy load are 

  
4 The market implied heat rate is the ratio of power prices ($/MWh) to gas prices ($/MBtu) and yields units 

of generation heat rates of MBtu/MWh. 
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greater than those for Mid-C light load, which is consistent with market 

expectations. 

Figure 6-16 

Heavy Load Implied Market Heat Rate Confidence Interval 

 

Figure 6-17 

Light Load Implied Market Heat Rate Confidence Interval 
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Validation of Simulated Weather 

Weather forecasts are used as inputs into a data preparation procedure that 

transforms weather into probability distributions that are fed into the overall 

forecasting simulations. The purpose of weather simulation is to provide a set of 

outcomes for simulated daily and hourly weather variables across weather 

stations in Montana. The criteria used to validate the distributions generated by 

PowerSimm weather simulations are summarized in Table 6-4 below. 

 

Table 6-4 

 

 

Checking the simulated dry bulb temperature distributions on both a monthly and 

a daily basis provides verification that the simulations align with historical 

distributions across multiple time scales.  In particular, these checks ensure that 

important monthly and daily variations in weather patterns, which have significant 

effects on load and market prices, are present in the simulation output. 

Validation plots for the monthly and daily simulated dry bulb temperature 

confidence intervals are shown in Figure 6-18 and Figure 6-19, respectively. 

Simulated values are shown in blue and historical values in red.  These plots 

illustrate the excellent agreement between simulated weather output and 

historical data at the mean and the 5th and 95th percentiles. 

 

Test 

No.
Attribute Information Used to Evaluate Expectation

1 Maximum dry bulb temperature confidence 

intervals by month

Simulated values match historical 

values, for mean, P5, and P95

2
Maximum dry bulb temperature confidence 

intervals by day of the year

Simulated values match historical 

values, for mean, P5, and P95

Seasonal Fluctuation 

in Temperature

Weather Simulation Validation Criteria
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Figure 6-18 

 

Figure 6-19 
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Validation of Simulated Load 

Developing accurate electricity load simulations is critical for determining cost of 

service, associated risks, and appropriate hedging strategies. In addition, load 

simulation has significant bearing on electricity prices because of the strong non-

linear relationship between electricity load and prices.  The validation tests listed 

in Table 6-5 are designed to verify accuracy of the load simulations and their 

calibration to the historical data. 

Table 6-5 

 

 

As with weather, simulated loads are examined across a range of time scales. 

The monthly confidence intervals at the mean, the 5th, and 95th percentiles, 

shown in Figure 6-20, display seasonal variability in the average load; namely, 

load is generally higher in both the summer and winter than in the spring and fall. 

This test is run in “backcast mode”, in which simulations are performed over a 

historical time period for comparison with the original historical data. Figure 6-20 

Test 

No.
Attribute Information used to evaluate Expectation

1
Seasonal Fluctuation 

in Load

Confidence intervals by month 

(backcast mode)

Simulated values match historical 

values for mean, P5, and P95

2
Hourly Fluctuation 

in Load

Confidence intervals by hour 

(backcast mode)

Simulated values match historical 

values for mean, P5, and P95

3
Seasonal Fluctuation 

in Daily Load Profile

Confidence intervals by hour and 

by 

month (backcast mode)

Simulated values match historical 

values for mean, P5, and P95

4
Correlation Between 

Load and Weather
Weather-Load Scatterplot

Heating and/or cooling loads are 

demonstrated as applicable for the 

markets simulated.

Load Simulation Validation Criteria
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demonstrates the excellent agreement between simulated and historical load 

distributions on a monthly timescale. 

 

Figure 6-20 

 

 

Confidence intervals are also examined for hourly load over the course of a day. 

Figure 6-21 shows the mean and the 5th and 95th percentiles of both the historical 

(red) and simulated (blue) hourly loads.  The daily peaking behavior of electric 

loads is readily observed in this plot.  Again, excellent agreement is achieved 

between the historical data and the simulation output. 
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Figure 6-21 

 

 

A third confidence interval plot captures the changes in daily peaking behavior on 

a monthly basis. Figure 6-22 and Figure 6-23 show the historical (red) and 

simulated (blue) mean and the 5th and 95th percentiles for hourly load by month. 

Importantly, the shape of the daily load profile can be seen to change 

dramatically by month.  In cold months, there is a peak in the early morning 

hours, followed by a second peak in the evening, as seen in Figure 6-22 for the 

month of February.  In warm months, there is a single elongated peak that 

reaches a maximum during the hottest hours of the day, as seen Figure 6-23 for 

the month of August.  Again, simulations match the historical data sets very 

closely at the mean, the 5th, and 95th percentiles. 

 

Finally, the nonlinear relationship between load and temperature is maintained in 

the simulation output; electric load typically becomes elevated when the 
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temperature is either low or high.  This relationship is readily observed in both the 

historical data and the simulated output for load and weather, as shown in Figure 

6-24.  Historical data points are shown in red and simulations are shown in blue. 

The plot shows that the observed historical relationship is accurately captured by 

the simulation output. 

Figure 6-22 
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Figure 6-23 

 

Figure 6-24 

 



 Volume 1, Chapter 6 – Portfolio Modeling and Analysis 

 

2013	Electricity	Supply	Resource	Procurement	Plan	 	 Page	6-42	

 

 

Validation of Simulated Spot Prices 

Simulations of spot prices in PowerSimm incorporate the results of the various 

simulations discussed above, allowing these related model components to affect 

electricity and gas prices on daily and hourly time scales.  Relationships between 

fundamental input variables and electricity prices are measured from historical 

data, and simulated variables such as load, hydro generation, imports/exports, 

reserve margins, supply stack, and gas prices are used as explanatory variables 

for the electricity prices through a structural state space model. Table 6-6 lists the 

tests performed to validate the spot price simulation output and ensure its 

consistency and accuracy compared to historical data. 

 

Table 6-6 

 

 

Similar to the hourly peaking behavior observed for load above, electricity spot 

prices also display a significant hourly shape. Figure 6-25 gives an example of 

this hourly price shape for Mid-C electricity spot prices for the months of February 

and August, showing the mean and the 10th and 90th percentiles of both the 

Test 

No.
Market Attribute

Information Used to 

Evaluate
Expectation

1
Uncertainty in Electric 

Prices

Hourly confidence 

intervals for electric prices 

by month (mean, P10, 

P90)

Simulated values consistent with historical 

values for mean, P10, P90

2
Uncertainty in Gas 

Prices

Monthly confidence 

intervals for natural gas 

(mean, P10, P90)

Simulated values consistent with historical 

values for mean, P10, P90

3
Electricity Spot Prices 

Correlate with Load
Load-Spot Scatter Plot

Spot prices increase with system load, in a 

manner consistent with historical data

Forward Price Simulation Validation Criteria
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historical data (red) and the simulation output (blue).  The figure illustrates a stark 

difference between the hourly Mid-C electricity price profiles during the winter 

and summer: a slight double peak exists in February, as in other cold months, 

and a single elongated evening peak exists in August, as in other warmer 

months.  The figure further illustrates that, in both cases, the simulation output 

accurately captures both the shape and magnitude of hourly prices for Mid-C 

electricity.  Similar validation plots for additional months are included in Volume 

2, Chapter 4. 

 

For natural gas, important price variations occur on a monthly basis.  These 

seasonal components of natural gas prices are the result of both simple supply 

and demand fundamentals as well as complex interactions between related 

commodities and markets.  Seasonal components of natural gas prices are the 

result of both simple supply and demand fundamentals as well as complex 

market and commodity interactions.  Figure 6-26 shows the mean and the 10th 

and 90th percentiles for the price of AECO natural gas by month of the year.  A 

slight increase in the price of gas during late fall and winter can be observed in 

both the historical data (red) and the simulation output (blue).  Again, the 

confidence intervals of the simulations are consistent with those from the 

historical data. 
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Figure 6-25 
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Figure 6-26 

 

 

Finally, historical data indicate that there is a significant correlation between the 

spot price of electricity and system load.  The correlation is generally positive, 

though the exact relationship may vary widely by market.  For this reason, it is 

important to verify that the relationship captured in the simulation output is 

consistent with the particular market being modeled.  Figure 6-27 shows the price 

of Mid-C electricity plotted against the system load, with historical values shown 

in red and simulated values in blue.  The left pane depicts historical prices only, 

and the right pane shows an overlay of historical and simulated prices.  The 

scatter plot shows that the simulations accurately capture the relationship 

between Mid-C electricity prices and load. 
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Figure 6-27 

(Left) Historical Mid-C Spot Price vs. System Load. 

 (Right) Overlay of Historical (Red) and Simulated (Blue) Mid-C Spot 

Price vs. System Load 

 

 

Validation of Renewable Generation Levels 

Since PowerSimm simulates renewable (hydro and wind) generation along with 

weather, load, and prices, it is necessary to validate these simulated outputs as 

well. Figure 6-28 shows historical monthly capacity factors for Hydro Acquisition 

assets in black, and the mean, P5, and P95 simulation results from the 

PowerSimm hydro realizations. The red confidence interval largely encompasses 

the historical data, indicating good agreement between the simulation results and 

prior years’ generation. 

 



 Volume 1, Chapter 6 – Portfolio Modeling and Analysis 

 

2013	Electricity	Supply	Resource	Procurement	Plan	 	 Page	6-47	

 

Figure 6-28 

Historical (Black) and Simulated (Red) Confidence Intervals for Monthly Hydro 

Capacity Factor 

 

 

Figure 6-29 shows the equivalent monthly energy validation results for 

NorthWestern’s wind asset generation. Historic monthly capacity factors are 

largely contained within the P5 and P95 confidence intervals (red) calculated by 

the PowerSimm simulation engine. 
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Figure 6-29 

Historical (Black) and Simulated (Red) Monthly Wind Capacity Factors 

 

 

Valuation of Risk 

Given the validated simulation engine results, PowerSimm dispatches 

NorthWestern’s resources each iteration for all years of the study horizon in order 

to arrive at a distribution of future costs. The expected value of portfolio costs is 

therefore a robust metric to determine the cost ranking of the different portfolio 

options, but it does not capture the large differences in risk between the 

portfolios. Given the substantial uncertainty in future prices of fuel, wholesale 

power, and CO2, derived from current market data as described in the above 

sections, and the difference in long/short positions between the portfolios, the 

distributions of costs around each portfolio’s expected value are significantly 

different. The following sections illustrate the key differences in portfolio cost 

distributions and the methodology by which Ascend places a monetary value on 

these differences. 
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Portfolio Cost Distributions 

The differences in the future cost distributions of the three portfolios are 

illustrated in Figure 6-30, with four graphs showing the distribution of simulated 

portfolio costs in 2020, 2025, 2030, and 2040 for each portfolio. These 

distributions represent the total spread of annual costs experienced in the 

PowerSimm iterations performed for this analysis, capturing the variability in 

hydro resource, gas price, load, market price, etc., with simulation results 

validated as described above. The simulations thus probabilistically envelope 

possible future states and capture the likely range of future costs. 

 

Figure 6-30 

Distributions of Annual Costs by Portfolio 
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In 2020, the costs of the hydro portfolio are higher in nearly all simulations, due to 

the substantial fixed costs associated with the acquisition, but the distribution of 

cost outcomes is much tighter, reflecting the lower exposure to market price 

increases. In later years, including 2025 and later as illustrated above, the cost 

advantage has reversed, and the hydro portfolio maintains a much tighter 

distribution around the expected value of cost. 

 

Risk Premium Definition 

PowerSimm monetizes the difference in the shapes of these distribution by use of 

the risk premium, defined as the integral of the cost distribution above the mean. 

This is similar to the approach taken by traders to evaluate the value of an option, 

or by insurance companies in valuing a policy. The derivation of the risk premium 

is illustrated graphically in Figure 6-31. 
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Figure 6-31 

Illustration of Risk Premium Concept 

 

 

The risk premium can be added to the expected value to better approximate the 

full distribution of costs, and portfolios can be directly compared based on the 

sum of expected cost plus the risk premium. This risk metric improves upon 

traditional planning approaches such as cost-at-risk or efficient frontier analysis 

by providing a single number by which to compare portfolios, rather than 

requiring a planner to decide on a weighting between cost and risk. 

 

The risk premiums of annual levelized cost for the NorthWestern portfolio options 

are shown below in Figure 6-32. The bars represent the risk premium calculated 

by applying the method shown above to total portfolio costs realized for different 

simulated future states. The current portfolio has a risk premium of $451 M, or 

8% of total NPV of costs, versus $247 M (4% of NPV costs) for the hydro 
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portfolio. The difference between the risk premiums of these portfolios, $204 M, is 

the NPV of the risk reduction value of the Hydro Acquisition assets. This value, 

approximately 23% of the purchase price of the assets, illustrates the monetary 

value of decreased uncertainty of future costs with the Hydro portfolio. 

 

Figure 6-32 

Values of Risk Premium for NorthWestern’s Portfolios 

 

 

Portfolio and Asset Operations 

The PowerSimm dispatch engine outputs a broad set of results that can be used 

to examine and validate the operational characteristics of the portfolios under 

consideration. Results including costs, fuel use, outages, generation, etc. are 

reported at time-frames ranging from hourly interval data to study horizon totals. 

In addition, several input datasets constrain the future variable simulations and 

illustrate some key aspects of the assets analyzed in this report. The following 

sections summarize some of these input data relationships and outputs for 

portfolio comparison, and more detailed results are contained in Volume 2, 

Chapter 4. 
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Hourly Operations 

Simulations based on the historical data reveal an expected hourly operating 

pattern for wind, hydro, and thermal assets. Wind generation varies substantially 

on an hourly basis, while hydro follows a more regular and consistent generation 

profile. Because hydro generation has been modeled to replicate the observed 

seasonal and hourly operating pattern, opportunities to optimize generation have 

not been modeled.  For example, spilling or banking hydro flows during negative 

spot price conditions, which could raise the hydro assets’ net revenues, has not 

been modeled. Thermal generation generally dispatches when its operating costs 

are below the market price, subject to operating constraints. Figure 6-33 below 

illustrates asset operating during two sample periods of a single iteration of 

dispatch simulation. In these results, the variable nature of renewable resources 

as well as the economic operation of the thermal generators is apparent. Colstrip 

3 & 4 (browns) operate constantly in the winter (top pane), and cycle based on 

market price and forced outages in the summer months (bottom pane), when 

prices are lower. Basin Creek (red) operates during peak periods, when prices 

are high. 
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Figure 6-33 

Illustration of Hourly Portfolio Operations with HydroIllustration of Hourly Portfolio Operations with HydroIllustration of Hourly Portfolio Operations with HydroIllustration of Hourly Portfolio Operations with Hydro    
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Relationships of Risk Factors 

Figure 6-34 shows the correlation between hydro generation of the proposed 

asset and market prices, using historical data. In total (blue dots), the hydro 

portfolio’s output is negatively correlated to market price, which acts to reduce the 

value of the portfolio. This follows expectations – dams on the Columbia are a 

large part of the Mid-C market, and thus their production is expected to be 

inversely related to market price. However, the output of the Missouri river 

system portion of the proposed Hydro Acquisition (orange dots; all facilities 

except Kerr and Thompson) is much less correlated with Mid-C price than the 

Columbia portion, and with Kerr leaving the portfolio in 2015, most of 

NorthWestern’s hydro generation will be on the Missouri. The hydro asset’s low 

correlation with market prices suggests that purchases and sales will be spread 

more evenly across low- and high-price hours than if the resources were on the 

Columbia River system. Figure 6-35 illustrates this another way by showing the 

low correlation between generation at the Missouri and the Columbia system 

hydro stations. 

Figure 6-34 

Historical Daily Average Mid-C Price Versus Total and Missouri System Hydro 
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Figure 6-35 

Historical Daily Average Missouri Versus Columbia System Hydro 

 

Figure 6-36 shows the low positive correlation between gas and power prices. 

This relationship is preserved through PowerSimm’s simulation engine and 

impacts dispatch operations and market purchases and sales in each portfolio 

simulation. 

Figure 6-36 

Historical Daily Average Mid-C Versus AECO Price 
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Monthly Net Position 

NorthWestern Energy’s portfolio is variable in its monthly energy output, with 

seasonal fluctuations in load, wind, hydro, and thermal planned outages 

impacting production during each month of the year. Figure 6-37 shows the 

expected value of NorthWestern’s net position, or the sum of its supply resources 

minus load, during each month of the study horizon, by portfolio. Figure 6-38 

shows the same data for just 2018, to better illustrate the seasonal pattern. 

NorthWestern’s portfolio with the hydro addition is long in the spring months, 

when hydro flow is at its highest, and short in the summer months when prices 

are low and it is most economical to buy from the market. In all months, the 

proposed hydro and CC asset acquisitions add significant energy to the current 

portfolio. 

Figure 6-37 

Monthly Net Position by Portfolio 
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Figure 6-38 

Monthly Net Position: 2018 

 

 

NorthWestern’s modeled position is different between heavy load and light load 

periods for each of the modeled portfolios. When NorthWestern loads are higher, 

during heavy load hours in the broader market, NorthWestern tends to purchase 

more energy than during light load hours. For similar reasons, market sales are 

lower during heavy load hours. Figure 6-39 illustrates this phenomenon with the 

mean results from each year of the study horizon. Sales (above the X-axis) and 

purchases (below the X-axis) are plotted for both heavy load (blue) and light load 

(red) hours, for each portfolio. Both the CC and hydro assets would reduce net 

purchases during heavy load (i.e. high-price) hours. 
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Figure 6-39 

Annual Market Purchases and Sales by Portfolio 
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CHAPTER 7 
ACTION PLAN 

 

 

 

2013 Action Plan Overview 

The successful acquisition and integration of the Hydros will have long-term 

implications for planning and post-acquisition work. The Hydro Acquisition (633 

MW) will  alter NorthWestern’s approach to electricity planning and procurement 

activities. This acquisition also provides significant benefits to the resource 

portfolio. The Hydros will greatly reduce market and fuel price exposure, lower 

portfolio risk, provide resource reliability, and represents a major step toward 

capacity-based operations and planning.  With the Hydros in mind, NorthWestern 

proposes the following Action Plan. 

 

Action Items 

The 3-year action plan addresses issues facing the resource portfolio from both a 

planning perspective and operations perspective assuming the Hydro Acquisition 

is granted satisfactory regulatory approvals.  During 2014, NorthWestern 

continues to prepare for the smooth integration of the Hydros into NorthWestern’s 

organization and the resource portfolio.  The following action items are tasks to 

be addressed by NorthWestern and its advisors to support continued cost 

effective and reliable service to retail customers, and to inform NorthWestern’s 

CHAPTER 7 

The Hydro Acquisition will fundamentally alter the focus of NorthWestern’s 

future resource planning and procurement activities, and heavily influences 

this action plan. 
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supply operations, resource procurement, service reliability, and the fulfillment of 

utility load-serving obligations: 

 

1. Following the execution of the Hydro asset purchase and sale agreement, 

NorthWestern immediately began preparing for the addition of the Hydros 

into its resource portfolio. The Generation and Supply business units will 

continue this planning activity throughout much of 2014, in anticipation of 

owning  and operating the Hydros.  For the Generation Group, hydro 

operations will include assumption of day-to-day activities, short to long-

term planning, and management of the assets according to the terms and 

conditions in the FERC licenses.  For the Energy Supply business unit, 

the Hydros will be integrated into market operations and resource 

planning. This planning will address short to medium-term hydroelectric 

resource production scheduling, outage scheduling, and overall 

coordination to ensure effective utilization of the hydro resources. 

 

With the addition of the Hydros, NorthWestern will be capable of serving 

the majority of the retail load with physical resources, reducing its 

reliance on market transactions.  Future plans will concentrate on specific 

resource needs, such as heavy load hours and times of peak demand.  

This change in focus represents a logical progression in resource 

planning and Supply operations. 

 

Energy Supply will evaluate, and where necessary, adjust its market 

strategies.  Procurement strategies will be adjusted to account for 

changes to heavy and light load needs based on estimates of total output 

from all supply resources including Colstrip 4, the Hydros, Basin Creek, 

Spion Kop, contracted sources and projected energy savings from DSM.  

With the addition of the Hydros, light load and flat products will have a 
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much more limited role in the supply portfolio. Variable output from 

renewable sources such as wind projects will also be recognized in the 

examination of portfolio market operations and procurement. The 

changes described above will also be reflected in  future  avoided cost 

QF-1 Tariff filings. 

 

2. If the Commission fails to approve the Hydro Acquisition on satisfactory 

terms, the CC portfolio will advance to “preferred portfolio” status.  In the 

short term, NorthWestern must fill its immediate energy deficits with 

market purchases.  For long term needs, NorthWestern would focus on 

filling the capacity deficit identified in its loads and resources analysis 

with alternative long-term physical resources, most likely a CCCT with an 

on-line date possibly as early as 2018, as identified in this Plan. 

 

3. In Docket D2012.5.49, the 2011/2012 Electric Tracker Docket, the MPSC 

stated that within 90 days of the date of its Final Order in that docket it 

would open a new docket to investigate possible mechanisms to better 

align the goals of rate stability and risk mitigation with the goal of 

providing service at the lowest long term total cost. NorthWestern 

anticipates that hedging issues will be fully vetted in that yet-to-be 

opened docket.  NorthWestern will continue to adhere to the monthly 

hedging targets from the hedging strategy described in its 2011 Electricity 

Supply Procurement Plan until the Commission issues a final order in that 

docket. 

                                                                                                                 

4. During 2014, NorthWestern will review the Basin Creek facility to 

determine whether further changes in operating protocols could provide 

greater overall value to the utility. When considering changes to Basin 

Creek’s operations, NWE recognizes that during 2013 Basin Creek’s 
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economic dispatch increased significantly compared to prior years. 

NorthWestern’s Energy Supply, Generation and Transmission business 

units will participate in the study and a consultant will be retained to 

design and execute the study.  Among other issues, the continued use of 

Basin Creek for contingency reserves will be examined.  The study is 

exploratory and should not be considered as a commitment by 

NorthWestern to change the current operations of Basin Creek. 

 

5. NorthWestern will continue to monitor changes in the northwest electricity 

market.  Intra-hour scheduling and potential trading alternatives may 

develop which are intended to make more efficient use of the flexibility 

that is already available in the region.  The opportunity to develop an 

Energy Imbalance Market (EIM) to better utilize regional flexibility is being 

studied for possible deployment in the northwest. NorthWestern is 

funding and participating in the study process.  NorthWestern will 

continue to study this, and any other regional initiative, to determine 

whether it makes sense to participate and, if so, at what level. 

  

6. NorthWestern will continue to diligently pursue the acquisition and 

integration of renewable resources in the Supply portfolio necessary to 

meet its annual RPS and CREP obligations and will continue to seek 

refinements to efficiently integrate and utilize intermittent resources in 

light of the Hydro Acquisition.  The scope of future CREP and other 

renewable resource acquisition activity may be impacted by renewable 

contract negotiations performed during the fourth quarter of 2013. If 

negotiations are successful and long-term PPAs are executed with 

CREP-eligible projects NorthWestern projects that it will meet both the 

future 15% annual RPS requirement and the CREP obligation until the 

late 2020s.  CREP acquisition has proven challenging over the last 
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several years for NorthWestern. Developers of these projects are 

confronted with financing hurdles, development uncertainties, and other 

issues that have impeded their ability to enter into long-term CREP 

purchase power agreements. 

 

7. NorthWestern will continue to develop internal modeling capabilities and 

expertise in resource planning, portfolio optimization and resource 

selection through the deployment of the PowerSimm™ software as 

provided and supported by Ascend Analytics. As NorthWestern improves 

its PowerSimm usage proficiency during 2014 it will communicate 

progress to stakeholders such as ETAC and provide opportunities for 

stakeholders to become more familiar with the software, its functionality, 

and the results it produces. 

 

8. Even in light of the recent Commission decision on DSM lost revenue 

recovery, NorthWestern intends to continue its DSM Programs and, for 

now, maintain its annual electric DSM goal of 6.0 aMW and continue to 

seek recovery of DSM Program Costs and DSM Lost Revenues.  In 

addition, NorthWestern will continue to concentrate on the difficult-to-

penetrate commercial/small industrial customer sectors to help achieve 

future annual DSM targets.  

 

Updated electric avoided costs to be produced in conjunction with the 

2013 electric resource planning process will be used to review and, if 

necessary, update certain elements and features of NorthWestern’s DSM 

Programs. NorthWestern will continue to monitor the efforts and results of 

the PSE (Puget Sound Energy), ETO (Energy Trust of Oregon), and 

SMUD (Sacramento Municipal Utility District) pilot DSM programs.  The 

Smart Grid Demonstration Project will be completed in 2014 and a final 
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report will be completed and the results communicated to the 

Commission and stakeholders. NorthWestern will complete installation 

and integration of the Battery Storage Project at the Helena Service 

Center and place it into operation. 

 

9. Regulation of power plant emissions at the state and federal levels will 

continue to be monitored and evaluated for potential impacts on existing 

resources and potential supply resources. NorthWestern anticipates 

working with appropriate state agencies in the development of state 

implementation programs in response to federal requirements.   Any 

proposed standards will be reviewed and evaluated to determine how 

they could impact market transactions and the economics and operation 

of NorthWestern’s current fleet of thermal resources. Following the review 

of the draft standards NorthWestern will determine necessary actions. 

  

10. The natural gas generating plant siting study that began in 2012 under 

the direction of the Generation Group will be completed in 2014. This 

study will be used to determine the feasibility of locating new natural gas-

fired generation facilities within NorthWestern’s BA.  Planning for 

additions to the existing gas-fired fleet (Basin Creek and Dave Gates 

Generating Station) will include determinations of total project feasibility, 

schedule, and associated infrastructure needs as informed by the study. 

 

11. NorthWestern will continue to use ETAC in an advisory role for electric 

resource planning and procurement and carefully consider its comments 

and input in its planning process. In addition to supplying resource 

planning information to ETAC, NorthWestern will provide retail customers 

and other stakeholders with electric resource information as part of its 

annual strategic communications plan. The strategic communications 
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plan uses multiple forms of information dissemination to customers and 

includes the use of bill inserts, and direct communications with the media 

and NorthWestern staff located in the Montana service territory. 

Additionally, enhanced communications are planned in connection with 

the 2014 upgrade to the NorthWestern Energy website, which will further 

enable consumers and stakeholders access to posted information 

(including resource planning materials) and as well as the capability to 

interact directly with the company through electronic inquiry. 
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December 12, 2013 
 
Mr. David Fine 
Director  Energy Supply Planning 
NorthWestern Energy 
40 East Broadway Street 
Butte, Montana 59701-9394 
 
Subject: Transmittal of Resource Adequacy Evaluation and Recommendation Report 
 
Dear Dave: 
 

Lands Energy Consulting, Inc. is pleased to submit the attached Resource Adequacy Evaluation and 
Recommendation Report 
on the Report.  Good luck with the completion of your 2013 Procurement Plan. 
 
If you would like to discuss the Report further, please contact me at sfisher@landsenergy.com or via 
office phone at (509) 888-0976. 
 
Sincerely, 
 

 
Stephen V. Fisher 
Principal Consultant - Lands Energy Consulting, Inc. 
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I. Introduction 
 

Resource Adequacy Evaluation 

the Evaluation will provide conclusions and analysis that NWE intends to incorporate into the 

procurement methodology and make recommendations to improve the methodology and enhance 

the ability of NWE to serve winter and summer peak load. The Evaluation will: 

 
 

strategy for meeting peak loads. 
 

 Summarize the current practices and strategies of Pacific Northwest investor owned 
utilities and larger public utilities (e.g., Seattle City Light and Tacoma Power) in the 
region for meeting peak load obligations. 

 
 Describe alternativ

pros/cons of each of the alternatives. 
 

II. Study Conclusions 
 

Based on the results of this Evaluation, LEC submits to NWE the following conclusions 
ng methodology and a recommended strategy 

for peak load service: 
 

1. 

bi-annual Procurement Plan.  All other Pacific Northwest investor-owned utilities (plus 

some publicly-owned utilities, such as Clark PUD) determine a capacity load/resource 

balance and develop strategies  including resource acquisition and development  to 

reliably serve capacity obligations. 

2. -term capacity deficit (2014-2018), as a percentage of forecast peak load, 

greatly exceeds forecast capacity deficits of other Pacific Northwest investor owned 

utilities.  Furthermore, each of these utilities incorporate a planning margin of 13-14% of 

forecast peak load to account for operating reserve requirements, forced outages, and 

extreme load conditions.  Including a planning margin of 14% of forecast peak load in the 

170 MW. 
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3. Although all other Pacific Northwest investor owned utilities develop strategies to 

reliably serve peak load, three of these utilities  PacifiCorp, Puget Sound Energy, and 

Idaho Power  consider firm transmission rights and interconnection capacity to liquid 

market hubs as equivalent to generating capacity resources. 

4. NWE Energy Supply relies on third party-owned generating resources to provide the 

electrical support to reliably serve peak load.  However, NWE contracts with the owners 

of this generation for only a portion of its peak load service requirement. 

5. 

premature retirement of existing resources (coal, nuclear, and gas-fired peaking 

generators), coupled with the operational demands of wind generation facilities and the 

recently completed transmission interconnection with the Alberta System Operator, will 

combine to reduce the amount of generation available to NWE under peak load 

-

in-  

6. 

little or no generation during winter and summer extreme peak load hours.  Furthermore, 

thermal constraints and fuel availability reduce the capability of some NWE-contracted 

resources (thermal and hydro) during summer and winter peak load hours. 

7. Infrastructure costs, including electric and natural gas transmission, are an integral 

component of new generation total cost. In determining the economic viability of new 

resource alternatives, NorthWestern must consider the range of potential development 

options for locating new generation to properly identify and select least cost, low risk 

projects.  Constraints on the electric transmission and natural gas pipeline systems in the 

State of Montana will create unique challenges to the successful siting of new resources 

in the state. 

 

III. Recommendations 
 

Based on the Conclusions contained in this Evaluation, LEC recommends that NWE 

immediately commence the following activities to address power planning deficiencies and 

forecast peak load/resource balance deficits: 

1. Move towards a Procurement Plan that 

approach.  The 2013 Procurement Plan should at a minimum contain the following 

elements: 
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 Formalize ETAC involvement in the review and adoption of Procurement Plan 

capacity study methodology, key assumptions, planning margin, alternate 

resource portfolios, and action plans.  Such involvement will enable NWE to 

build support for the action plan contained in the final draft of the 2013 

Procurement Plan. 

 Prepare a monthly forecast of capacity load/resource balance. 

2. Continue the process to evaluate and acquire resources that could address winter and 

summer capacity deficits: 

 Wholesale Market  Acquire additional firm, on-peak energy  to cover anticipated 

2014-18 winter energy deficits..  Obtain bids from wholesale market participants 

for cost-effective, structured, physically delivered products (e.g., daily call 

options)1.  DSM  Evaluate proposed DSM programs for peak load-reducing 

benefits and timing. 

 Generation Development - Perform conceptual level development activities for 

100-300 MW of simple cycle or combined cycle combustion turbine capacity. 

Potential sites should include both Montana (first priority) and outside of 

Montana locations (second priority).  This effort should focus on equipment 

configurations, pipeline transportation strategies, transmission interconnection 

requirements, and siting process/issues. 

 Resource Acquisition  Consider opportunities to purchase existing generation 

resources that could more immediately provide flexible capacity to serve peak 

load. 

IV. NWE  
 

A. Utility Description 
 

NWE serves approximately 342,000 electric customers in the State of Montana and 

approximately 62,000 customers in South Dakota and Nebraska.  NWE also provides natural gas 

 
1 NWE could encounter difficulty from over-reliance on wholesale market purchases to serve peak load obligations, 

especially during extreme winter load peaks.  NWE could fail to cover its peak load due to transmission constraints 

or wholesale market suppliers that are forced to invoke the liquidated damages provisions of the supply contracts in 

lieu of delivering contracted capacity and energy to NWE. 
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retail service to customers in Montana, South Dakota, and Nebraska.  Unless indicated 

ot  

NWE secures power supply for the Montana service territory separately from the South Dakota 

service territory.  While the South Dakota electric service territory is structured as a traditional 

vertically-integrated utility, Montana industrial and large commercial customers retain the right 

to acquire power supply from third party suppliers, while receiving transmission and distribution 

service from NWE.  NWE refers to retail customers served by utility-owned and purchased 

Energy /large commercial customers served by 

third-  NWE 12 Energy Supply Customer  load was 

6,437,668 MWh, with a winter peak demand of 1,106 MW. 

was 1,162 MW. 

B. Existing Resources 
 

NWE currently meets its Energy Supply obligation with a combination of short-term and long-

term power purchase agreements, wholesale market purchases, the 40 MW Spion Kop wind 

generation project, the 52 MW Basin Creek reciprocating engine, and its 222 MW ownership 

share of the Colstrip 4 power plant2. 

The long-term power purchase agreements include a combination of resource-specific 

agreements and market-sourced agreements.  The resource specific agreements include output 

from wind generators, small hydro projects, and thermal resources that use a variety of fuel 

sources (natural gas, waste coal, petroleum coke). The earliest contract expiration for these 

resources occurs in 2026. 

NWE acquires two types of market-sourced resources: shorter-term (next hour to 18 months out) 

wholesale market purchases that generally specify delivery points on the NWE transmission 

system (either specific generators or points of interconnection between NWE and other BAs); 

and longer-term transactions with delivery periods starting 18 months in the future, with terms of 

one to ten years.  NWE sources these longer-term products from the more liquid Mid-Columbia 

energy delivered to the NWE transmission system3.  All but one of NW  longer-term market 

 
2 15% of the 1,480 MW capability of Colstrip 3 & 4. 

3 NWE could use the Mid C-sourced purchases to serve firm load, but would have to purchase transmission service 

from BPA to enable deliveries to the NWE electric system. 
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sourced agreements4 expire on or before June 30, 2017.  Table 1 provides a summary of the 

capacity value of NWE supply resources for 2014, 2016, and 2018. 

Energy Supply receives a fixed allocation of 7 MW of output each hour from the NWE 

Transmission function-operated David Gates Gas-  to serve 

Energy Supply load.  (Note: 7 MW is the minimum generation level for DGGS and represents 

the portion of DGGS available to serve Energy Supply.  The remainder of DGGS is dedicated to 

serving the balancing and regulation requirements of the entire NWE Balancing Authority). 

 

Table 1 
Capacity Value of NWE Resources 

 
Resource Nameplate

HLH 
Capacity 

Summer 
2014 

Winter 
2014 

Summer 
2016 

Winter 
2016 

Summer 
2018 

Winter 
2018

Colstrip 4 222.0 222.0 222.0 222.0  222.0 222.0  222.0 

Basin 

Creek5 52.0 35.0 35.0 35.0  35.0 35.0  35.0 

DGGS 150.0 7.0 7.0 7.0  7.0 7.0  7.0 

Wind 237.3 0.6 5.2 0.6 5.2 0.6 5.2 

Misc QF 123.7 38.2 99.1 38.2 99.1 38.2 99.1 

Hedge 

Contracts 

(Mid-C 

POD) NA 100.0 100.0 125 125.0 25.0 25.0 

Physical 

Supply 

Contracts NA 350.0 350.0 75.0 75.0 0.0 0.0 

Total  752.8 818.3 502.8 568.3 327.8 393.3 

 

 
4 A 25 MW all hours purchase from Citigroup that expires June 30, 2020. 

5 -spinning contingency reserve requirements. 
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C. Energy Supply Capacity Forecast 

 
NWE prepares a 20 year forecast of Energy Supply-related peak loads.  This forecast assumes a 

50% expected probability of occurrence (half of all years show higher peaks and half of all years 

show lower peaks).  The forecast of NWE Energy Supply peak loads exhibits slightly higher 

peaks in the winter than in the summer6.  Table 2 provides summer and winter peak load 

requirements for 2014, 2016, and 2018.  NWE experienced its highest summer peak demand for 

the period 2002-13 of 1177 MW in 2007 and its highest winter peak demand for the same period 

of 1225 MW in 2009.  Both of these demands exceed the peak demand forecast for 2018. 

Table 2 
Energy Supply Capacity Requirement 

(1 in 2 Expected) 
Year Summer Winter 
2014 1086 1162 
2016 1102 1182 
2018 1119 1201 

 
 

V. NWE Capacity Load/Resource Balance 
 

Combining Table 1 and Table 2 allows LEC to construct a load/resource balance for the NWE 

Default Supply customer load.  This data yields the following winter capacity load/resource 

balance for NWE: 

 

  

 
6 Actual summer peak load has exceeded winter peak for the calendar year on multiple occasions over the past few 

years. 
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Table 3 
NWE Winter Capacity Load/Resource Balance 

 
Year Winter 

Peak 

Load 

Controlled 

Resources 

Generation-

Sourced 

PPAs 

NWE 

System 

POD 

Purchases 

Mid-C 

POD 

Purchases 

Net 

Position 

Net 

Position 

as a % of 

Peak 

Load 

2014 1162 229 139 350 100 (344) 30% 

2016 1182 229 139 75 125 (614) 52% 

2018 1201 229 139 0 25 (808) 67% 

 

And a summer capacity load resource balance: 
 

Table 4 
NWE Summer Capacity Load/Resource Balance 

Year Summer 

Peak 

Load 

Controlled 

Resources 

Generation-

Sourced 

PPAs 

NWE 

System 

POD 

Purchases 

Mid-C 

POD 

Purchases 

Net 

Position 

Net 

Position 

as a % of 

Peak 

Load

2014 1086 229 74 350 100 (333) 31% 

2016 1102 229 74 75 125 (599) 54% 

2018 1119 229 74 0 25 (791) 71% 

 

NWE exhibits significant capacity load/resource deficits in both the summer and the winter. 

Although the winter deficits exceed the summer deficits, covering summer deficits could prove 

more difficult due to the fact that during an extreme summer load event, most of the load in the 

WECC would likely peak at about the same time.  During the winter, however, while the Pacific 

Northwest region experiences extreme cold weather, California and the Desert Southwest would 

probably experience milder weather and thereby have surplus generation capacity available for 

sale into the Pacific Northwest. 
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Although NWE is currently exploring construction of new generation resources, 2018 is 

probably the earliest a new-build generation project could be completed and available to serve 

peak load requirements.  However, as compared to new-build generation, NWE could more 

expeditiously arrange for new market purchases (either on-peak firm, structured products, or an 

asset-based PPA), or acquire existing generation assets to cover peak load deficits. 

VI.  Power Planning Considerations 
 

A. Planning Margin 
 

A key concept common to the capacity planning methodology employed by most utilities is the 

requirements.  Planning margin provides a mechanism to allow for unexpected events, including 

weather extremes affecting load, low stream flow, resource outage (or underperformance), DSM 

underperformance, transmission curtailment, etc.  A utility with a diversified resource portfolio 

consisting of smaller generating units may prudently adopt a smaller planning margin, whereas a 

utility with a reliance on a unit that is large compared to load obligations may need to adopt a 

higher planning margin. 

B. Power Planning 
 

As demonstrated in Tables 3 and 4 above (NWE Capacity Load/Resource Balance), the post-

2013 resource portfolio doesn to serve all NWE load obligations 

during all months and all hours without significant augmentation from wholesale market 

purchases, DSM, or new/acquired generating resources. 

Load growth increases these deficits.  While the NWE risk management process will identify 

market solutions to near term energy and capacity deficits (Next day to 48 months out), a longer-

term power planning effort will provide a strategic path for identifying supply-side resource and 

DSM strategies that meet future load obligations under various load growth scenarios.  This 

planning effort also needs to account for various regulatory and legal factors, including 

retirement of regional generating resources (particularly coal-fired generation) that could affect 

the availability of on-peak wholesale market supplies to serve future NWE capacity obligations. 

A well-researched and thoroughly-debated capacity planning study forms the cornerstone for 

identifying long-lead time strategies (DSM programs, new generating resources, power purchase 

agreements, etc.) for meeting future capacity and energy requirements.  Given the size of 

projected monthly capacity deficits identified in Tables 3 and 4, NWE needs to incorporate 

capacity planning into its 2013 Procurement Plan in order to provide an action plan to guide 
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resource acquisition/development and DSM/DR program design for the 2014 and beyond time 

period. 

Preparation of capacity studies and analyses for the 2013 Procurement Plan requires significant 

conceptual upgrade from that contained in the 2011 Procurement Plan.  The 2013 Procurement 

Plan will contain significant recommendations (in the form of an action plan) that affect NWE

power costs, resource mix, and DSM programs. These recommendations should consider both 

the energy and capacity capabilities of these resources. 

C. Resource Procurement 
 

The action plan contained in the 2013 Procurement Plan will identify resource types to target for 

acquisition.  The NWE Energy Supply group will, depending on the types of resources contained 

in the action plan, provide input to the conceptual specifications for proposed generating assets, 

DSM programs, or power purchase arrangements. 

VII. Resource Adequacy 
 

Resource adequacy refers to the ability of an electric supplier to match physical generation to the 

peak load requirements of the load it serves, plus a planning margin, for each hour of the forecast 

period.  Some regions of the US, including California, require that energy suppliers demonstrate 

control of enough physical generating capacity to serve their load obligations. Suppliers must 

demonstrate control of capacity for a specified period, where the demonstration occurs months, 

weeks, or hours ahead of the initial delivery date.  California limits the use of firm power 

purchase agreements as a resource adequacy-compliant source of supply.  In addition, the 

CAISO tariff requires that the purchaser of a resource adequacy capacity resource surrender 

control of the dispatch of the resource to the California ISO. 

A. NWE Energy Supply Operation 
 

The NWE Energy Supply function focuses its efforts on managing the cost of power supply to 

serve its Energy Supply Customers.  The Energy Supply function operates a generation portfolio 

that includes a share of Colstrip Unit 4 and power purchase agreements with a variety of 

generation technologies, including wind, hydro, petroleum coke, and reciprocating engines. 

Energy Supply also acquires firm power for both price hedging and service to Default Supply 

customers. 

NWE Energy Supply acquires significant amounts of power from the wholesale market to 

augment its controllable generation and resource-specific PPAs.  Energy Supply arranges for 

some of these wholesale supplies well ahead of the delivery period, while serving a portion of its 

load during many hours with power purchases secured in the day-ahead and hour-ahead markets. 
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Energy Supply purchases standard Hea HLH  and LLH  

electricity products. 

The NWE Energy Supply function only receives real-time information on output from generation 

owned by NWE or generation committed to NWE pursuant to a unit-specific PPA and located 

within the NWE BA. -time desk buys and sells power as 

required to match resources to forecast load.  The real-time desk also receives telemetered 

information on resource performance and may buy or sell energy in the wholesale market as 

necessary to better match scheduled output to actual output trends. 

Energy Supply receives no real-time information on its  loads, since many substations 

(including Choice Customer and other third-party load delivery points) de real-time 

telemetry of load quantities to the NWE System Operations Center.  As a result, NWE calculates 

enable transmission customers (including NWE Energy Supply) to accurately determine 

schedule-to-actual load imbalances in real-time. 

 
VIII. Power Planning Process Comparison to Peer Organizations 

 

LEC performed a high-level evaluation of power planning studies of the following seven Pacific 

Northwest utilities: 

 Avista Utilities 

 Idaho Power 

 PacifiCorp 

 Portland General Electric 

 Puget Sound Energy 

 Chelan PUD 

 Seattle City Light 

 Tacoma Power 

The utilities on the list include both public and investor owned utilities.  Attachment A contains a 

summary of key elements of integrated resource plans7.  The utilities operate 

 
7 The list also includes resu  
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resource portfolios that contain a range of technologies and fuel sources.  On one end of the fuel 

spectrum, PacifiCorp operates a predominantly thermal generation fleet, while Tacoma Power 

meets its load obligations with a mix of BPA contractual supply and its own hydro projects.  All 

of these utilities have been preparing power planning studies for 100 years or longer.  Over the 

years, these studies and the analytical methodologies used to forecast load and evaluate 

comparative resource performance have evolved to reflect the political, regulatory, and business 

environment affecting each utility.  As a result, no two utility plans employ the same set of 

assumptions and planning tools.  However, they all attempt to quantify the effects to the financial 

performance of their respective resource portfolios due to electric and natural gas market prices, 

proposed greenhouse gas regulations, demand side management programs, renewable resource 

operational characteristics (especially wind integration requirements), etc. 

One key concept common to most integrated resource plan

provides a mechanism to allow for unexpected events, including weather extremes affecting 

load, low stream flow, resource outage (or underperformance), DSM underperformance, 

transmission curtailment, etc.  A utility with a diversified resource portfolio consisting of smaller 

generating units may prudently adopt a smaller planning margin, whereas a utility with a reliance 

on a unit that is large compared to load obligations may need to adopt a higher planning margin. 

In general, the utility power planning approaches fall into two categories: capacity first (energy 

cost second) and energy balance methodologies.  For prior Procurement Plans, NWE employed 

an energy balance planning methodology, with no explicit acknowledgement of physical 

capacity load/resource deficits. 

A. Capacity First Planning 
 

The capacity first power planning approach treats peak load service as a reliability obligation of 

the system.  Although a given plan may include some level of reliance on shorter-term market 

purchases, the utility generally assembles resource portfolios that are designed to cover forecast 

firm one-hour peak obligations8.  The peak hour obligation includes retail load, wholesale sales 

obligations, and system losses, as well as operating reserve requirements and some level of 

planning margin to account for weather that is colder than normal (or hotter than normal for a 

summer-peaking utility) and resource outage/underperformance.  Portfolios that demonstrate 

acceptable peak obligation service characteristics move on to some form of hourly portfolio cost 

 
8 Because hydro projects can experience operating limitations due to reservoir draft rates/limits, inflow freeze-up, 

downstream hydraulic limitations, etc. during peak load hours, most hydro-generation owning utilities will 

of the hydro generators to meet load requirements for periods of 4 hours to 3 days given these operating limitations.
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modeling analysis, which usually involves testing portfolios against different permutations of 

load, natural gas price, carbon cost, etc.  The energy analysis also evaluates whether a given 

portfolio contains an adequate amount of renewable resource output to meet state Renewable 

Portfolio Standards.  Avista Utilities, Idaho Power, PacifiCorp, Portland General Electric, and 

Puget Sound Energy all use a variation of capacity first planning.  These utilities all operate 

electric systems that contain a mix of coal, combined cycle combustion turbine CCCT , 

simple cycle combustion turbine , hydro, and wind resources. 

B. Energy Balance Planning 
 

For much of the history of the Pacific Northwest electric power industry, most utilities relied on 

energy balance power planning methodologies.  The economics of hydro project construction 

favored installed capacity to annual average energy production ratios of 1.6 to 3.0.  As a result, a 

predominantly hydro-based utility usually had adequate capacity to meet peak load obligations 

under all conditions, but needed to worry about the ability to meet customer energy requirements 

during extended low stream flow conditions.  Theoretically, seasonal reservoir storage projects 

and hydro coordination (through the Pacific Northwest Coordination Agreement) allowed 

utilities to move generation from periods of surplus to periods of deficit.  While most utilities 

looked at capacity load/resource balances as part of their planning process, satisfaction of their 

energy obligations usually resulted in installation of adequate capacity to serve peak load. 

Today, only a handful of hydro-reliant public utilities still use an energy balance planning 

methodology.  This list includes Seattle City Light and Tacoma Power.  Both utilities look at 

monthly load/resource balances more closely than annual balances.  This monthly approach 

recognizes the fact that environmental constraints limit the ability of project operators to store 

and release water based on power needs alone9.  Both the Seattle City Light and Tacoma Power 

Integrated Resource Plans evaluate various portfolios for monthly energy adequacy, Renewable 

Portfolio Standard compliance, and total cost in order to create resource acquisition 

recommendations. 

IX.  Regional Capacity Planning and Load Service Trends 
 

Appendix A provides a survey of capacity planning methodologies and load/resource balance for 

all investor owned utilities and select public utilities in the Pacific Northwest.  Some utilities, 

particularly Portland General Electric and Avista Utilities, have acquired firm resources to serve 

peak load requirements over the 5 year planning horizon, with limited reliance on wholesale 

market purchases to meet firm load needs during cold weather events.  Others, such as 

 
9 Seattle Cit

capacity surplus equals approximately 40% of installed generation capacity. 
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PacifiCorp, Idaho Power, and Puget Sound Energy, consider transmission access to the Mid-

Columbia and other trading points as a surrogate for generation and firm long-term purchase 

agreements sourced from generation.  These utilities intend to rely on the market for significant 

amounts of power to serve peak load.  Two large public utilities, Snohomish PUD and Clark 

PUD would likely also need to purchase significant amounts of power to serve load in the event 

of an extreme winter peak load condition. 

The Northwest Power and Conservation Council performs periodic resource 

adequacy assessments for the Pacific Northwest region.  These assessments look at the entire 

WECC when evaluating generation available to serve summer and winter peak load.  The 

most recent assessment of resource adequacy (December 2012) determined that the 

Pacific Northwest region is close to capacity load/resource balance when taking into account 

uncommitted generation from merchant generation projects.  These projects include the PPL 

-Fired Generation Project, a portion of 

the output from the Grant PUD and Chelan PUD Mid-Columbia hydro projects, and a number of 

merchant CCCT projects constructed between 2000 and 2009. However, this determination 

occurred prior to the announcement of the closure of the 2000 MW San Onofre Nuclear 

Generation Project, and continued thermal resource retirement announcements throughout the 

WECC. 

NWE has successfully served peak load for many years, despite its reliance on some amount of 

short-term (day-ahead and hour-ahead) market purchases to serve load over peak hours.  This 

strategy worked due to the large amount of uncommitted resource capacity available in the 

Pacific Northwest market.  In particular, the proximity of PPL Montana generation assets helped 

NWE provide the electrical support required to reliably serve  retail load obligations. 

Slack regional electric load growth also contributed to the availability of power during winter 

heavy load hours. 

However, the region could see reductions in available generation due to: 

 Resource retirements  Corette 154 MW in 2014, one 700 MW Centralia unit in 2020, 

-through 

-fired units, and numerous Desert Southwest coal plants. 

 Economic Recovery  Loads rebound due to increases in new construction, data center 

construction, and restart of industrial facilities. 

 Reduced New Capacity Construction  Many utilities have determined investment in 

transmission and distribution upgrades present a lower-risk investment strategy than does 

investment in new generation. 
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 DSM Underperformance  Most regional utilities plan to meet a significant portion of 

future load growth with DSM measures.  DSM is a mature strategy in the Pacific 

Northwest  additional DSM may prove difficult to develop, resulting in faster load 

growth than currently forecast. 

These factors could cause the WECC capacity load/resource balance to tighten significantly in 

the next 3-7 years.  In addition, the newly-energized Montana-

provide a south-to- BA to the higher-priced Alberta Electric System 

Operator market10.  MATL could likely increase the cost to NWE of Montana resources that had 

heretofore been available to serve NWE load during peak load hours. 

X. NWE Peak Load Service Strategies 
 

Up until recently, most Pacific Northwest utilities relied on hydro generation to respond to and 

serve peak load.  As wind generation proliferated and utilities saw their ability to flexibly utilize 

hydro diminish (due to environmental constraints and expiry of Mid-Columbia Purchaser 

Agreements), many utilities have had to rely on output from higher heat rate SCCTs and 

reciprocating natural gas engines to integrate wind and to serve peak load. 

deficit (without planning margin) equal to 31% of forecast summer peak load and 30% of winter 

peak load.  The projected 2018 deficit increases to 71% of forecast summer peak load and 67% 

of winter peak load.  The capacity deficit increases by approximately 170 MW in 2018 after 

adding in a 14% planning margin11. 

In order to serve these forecast peak loads, NWE could (in order of ascending complexity and 

time to acquire): 

 Continue to rely on HLH standard product (term and day-ahead) and real-time market 

purchases 

 Acquire structured products (e.g., call options or super-peak hour energy purchases) 

 Acquire existing generation 

 Implement demand response measures 

 
10 The Alberta Electric System Operator permits market clearing prices up to $1000/MWh.  During extreme summer 

and winter peak load events, the Alberta Electric System Operator market clears at prices well in excess of Mid-

Columbia market prices. 

11 Most Pacific Northwest investor-owned utilities use a 13-14% planning margin when conducting capacity 

planning studies. 
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 Develop generation  CCCT (w/duct-firing), SCCT, reciprocating engines 

As a practical matter, NWE will likely use a combination of the above measures to enhance its 

ability to meet peak load obligations. 

1.  Standard HLH Products and Real-time Purchases  NWE has relied on this strategy to serve 

the bulk of its capacity peak load obligation.  Term HLH purchases allow NWE to meet 

monthly energy deficits as well.  Implementing this strategy requires little execution time or 

transaction complexity, except for credit terms for long-dated transactions. Risks to this 

strategy include scarcity or unavailability of supply at the time of peak.  Under such 

circumstances NWE may not be able to find supply to serve load.  If the region faced an 

invoke the liquidated damages provisions of the WSPP Contract and provide NWE with 

payment in lieu of energy to serve load. Please note that NWE currently purchases term HLH 

products to meet projected energy deficits for periods of a month or greater.  Such purchases 

would still leave significant load to serve over peak hours.  NWE would have to purchase 

significant amounts of what could be scarce energy in the day ahead and real-time markets to 

cover the peaks. 

2. Structured Products  NWE should evaluate purchasing structured products to meet peak 

load obligations.  These products take a variety of forms, including daily or hourly call 

options and purchases of super-peak energy (hours ending 1300-2000).  Such products can 

allow NWE to better match the purchase to the actual daily load shape12.  This flexibility 

 to fulfill their 

obligations during extreme load conditions.  Although somewhat more complicated to 

arrange than standard HLH purchases, NWE could contract for structured products fairly 

quickly.  As a practical matter, these products are often available only a few months ahead of 

the delivery period, if they are even available at all. 

3. Acquire Existing Generation  A number of independent power  operate 

generating facilities in the Pacific Northwest.  Many of these entities (particularly thermal 

plant owners, but some wind generation owners as well) have struggled to arrange for power

sale transactions that cover the cost of operation, debt service, and provide an adequate return 

on invested capital.  Other entities have shown an interest in divesting merchant generation 

assets in order to concentrate on other business opportunities, including investment in 

regulated utility assets.  Assets potentially available for sale include coal-fired and hydro 

 
12 NWE should consider participating in the periodic auctions of Mid-Columbia hydro capacity conducted by Grant 

PUD, Chelan PUD, and the Confederated Tribes of the Colville Indian Reservation.  These so-

Aucti

reflective of wholesale electric market prices. 
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power plants in Montana, CCCTs and SCCTs in Oregon and Washington, and renewable 

resource facilities (mostly wind) located in the Columbia Gorge. 

4.  Construct New Generation  Finally, NWE could construct new controllable (non-

intermittent) generation to meet its Energy Supply peak load obligations. Feasible 

technologies include13: 

a. CCCT - In addition to covering energy deficits, a CCCT would operate at a high annual 

capacity utilization factor (35-85%) and provide additional flexibility to meet peak load 

excursions, particularly if NWE equipped the CCCT with duct-firing capability14. 

b. SCCT and Reciprocating Engines - An SCCT or reciprocating engine would operate at a 

much lower annual capacity factor than a CCCT (0-10%) and would only operate during 

peak load and high market heat rate conditions. 

c. Hydro - Hydro generation with at-site or upstream reservoir storage can provide flexible 

peak load service (with attractive ramp rates and limited loss of efficiency over a range of 

operating conditions), and cover energy load deficits.  However, most of the feasible 

Pacific Northwest sites for hydro generation have already been developed. 

Natural gas pipeline and electric transmission constraints into and within Montana will 

directly to the NWE electric system.  Even under favorable circumstances, 2018 is likely the 

earliest date that NWE could energize a new gas-fired generating facility in a location that 

provides adequate existing transmission and gas pipeline infrastructure. 

Given the challenges of implementing demand response strategies and finding adequate in-state 

sites for construction of new generating projects, NWE will likely continue to rely on standard 

product and structured wholesale market purchases to serve peak load for the foreseeable future. 

Acquisition of existing generating assets, or PPAs from existing assets (either in Montana or 

elsewhere in the Pacific Northwest), provides the most immediate opportunity for NWE to cover 

peak load deficits with company-owned generating assets or a PPA with an asset dedicated to 

NWE delivery.  NWE could consummate acquisition of an existing resource (including obtaining 

regulatory approvals), or complete a PPA within 12-18 months of initiating transaction 

discussions. 

 
13 rmitting 

uncertainty. 

14 Duct-firing involves a supplemental natural gas burner that injects additional heat into the HRSG of a CCCT to 

produce peaking power from the steam turbine generator.  Duct-firing operation results in incremental heat rates and 

ramp rates equivalent to an SCCT (8800-9400 Btu/kWh and 4-10 MW/minute). 
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Appendix A

NWE - Capacity Planning

Survey of Utility IRP Planning Methodologies and Identified Open Positions

Utility Version

IRP Release 

Date

Historic Peak 

Load

Peak Load 

Probability

Expected Case 

Peak Load 

Growth Rate Planning Margin

Capacity L/R 

Balance - 2014

Capacity L/R 

Balance - 2018

Capacity L/R 

Balance - 2020

New Capacity 

Resources - 2018

Planned Capacity 

Deficit - 2018

1 Puget Sound Energy

2013 5/31/2013 4905 MW

One-in-two 

(23 degrees F) 1.90%

 Target 13.5% 2014-15 and 

14% 2018-19, plus operating 

reserves - corresponds to 5% 

LOLP 671 MW Deficit

2188 MW 

Deficit

2238 MW 

Deficit

Peakers - 221 MW  DSM 

- 423 MW

1600 MW + 600 

MW PM 

Cover with 

Transmission 

Contracts to Mid-C

2 Tacoma Power

2012 8/25/2011 1055 MW

Calculated for 

January 2012 

assuming 

coldest 3 day 

cold snap 

between 1998 

and 2008 and 

critical water

N/A - Didn't 

forecast beyond 

2012 due to 

uncertainty of 

modeling BPA 

Slice capacity 

26% - Which is the result of 

the capacity analysis, not 

the design target.  After 

adding operating and 

regulating reserves to peak 

load, the planning margin is 

closer to 11%

172 MW Surplus 

in 2012 Not Forecast Not Forecast

Surplus with existing 

resources for study 

period. 0 MW

3 Chelan PUD

2012 8/31/2012 442 MW

Expected 

temp and one-

in-twenty 

year temp 1.45%

Not explicitly used to assess 

resource adequacy N/A N/A N/A None 0 MW

4 Avista Utilities

2013 8/31/2013 1821 One-in-two 0.84%

 Target 14.0% plus operating 

reserves 17 MW Surplus 110 MW Surplus 42 MW Deficit None 0 MW

5 NorthWestern Energy

2011 Dec-11 1219 MW

Historical 

extreme 

(2003-10) 1.30%

Not explicitly used to assess 

resource adequacy Not calculated Not calculated Not calculated Evaluate CCCT Not calculated
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Appendix A

NWE - Capacity Planning

Survey of Utility IRP Planning Methodologies and Identified Open Positions

Utility Version

IRP Release 

Date

Historic Peak 

Load

Peak Load 

Probability

Expected Case 

Peak Load 

Growth Rate Planning Margin

Capacity L/R 

Balance - 2014

Capacity L/R 

Balance - 2018

Capacity L/R 

Balance - 2020

New Capacity 

Resources - 2018

Planned Capacity 

Deficit - 2018

6 Portland General Electric

2012 

Update 

to 2009 11/5/2012

4073 MW 

(1998) One-in-two 

1.5% 2010-15 in 

2009, reduced in 

update

Calculates LOLP, other 

reliability metrics to 

compare portfolios.  No 

explicit reference to 

Planning Margin other than 

to ensure Operating 

Reserves maintained at 6% 

of resource capacity and 

contingency reserves 

maintained at 6% of load. 300 MW Deficit 294 MW Deficit

600 MW 

Deficit

2015 - CCCT (441 MW), 

DSM (141 aMW), RPS 

(wind at 15 MW), 

seasonal capacity 

purchases (354 MW), 

peaker (200 MW), 

customer generation 

and demand response 

(97 MW), ETO Savings 

(270 MW) 0 MW

7 PacifiCorp

2013 5/30/2013 10,000 MW

Based on 

historical 

average 

weather 

conditions for 

the prior 20 

years of 

record. 

Summer peak 

in PACE, 

winter peak in 

PACW. 1.20%

13% target plus operating 

reserves, less firm 

purchases, less direct load 

reduction measures 986 MW Deficit

1888 MW 

Deficit

2100 MW 

Deficit

Market Purchases and 

new DSM through 2021

Despite significant 

new resources and 

demand response, 

PacifiCorp 

anticipates 1050 

MW of market 

purchases in 2018.

8 Idaho Power

2013 6/1/2013

3407 MW 

(summer)

Median, 90% 

confidence, 

and 95% 

confidence 

based on the 

prior 30 years 

of weather 

records 1.8% (summer)

10%, although best 

described as a "soft target"

507 MW Surplus 

(includes 237 

MW of import 

capability from 

the Pacific 

Northwest)

788 MW Surplus 

(includes 237 

MW of import 

capability from 

the Pacific 

Northwest plus 

500 MW from 

Hemingway-

Boardman)

693 MW 

Surplus 

(includes 237 

MW of import 

capability from 

the Pacific 

Northwest plus 

500 MW from 

Hemingway-

Boardman)

Hemingway-Boardman 

500 MW (essentially 

relies on market 

purchases)

None summer 

(Even after 

removing PNW 

import capability 

and Boardman-

Hemingway from 

L/R balance)

9 Seattle City Light

2010 2059 MW Not modeled No forecast

Not explicitly used to assess 

resource adequacy 800 MW (est.) 800 MW (est.) 800 MW (est.) N/A N/A
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Appendix A

NWE - Capacity Planning

Survey of Utility IRP Planning Methodologies and Identified Open Positions

Utility

1 Puget Sound Energy

2 Tacoma Power

3 Chelan PUD

4 Avista Utilities

5 NorthWestern Energy

Energy Load

Energy Planning 

Methodology

Energy L/R Balance 

- 2018

New Supply Side Energy 

Resources - 2018

Target DSM - 

2018 Comments

2450 aMW

Aurora Portfolio Analysis -

Find the least cost 

portfolio

689 aMW Deficit - 

Aurora uses market 

purchases or PSE 

resources, 

whichever is 

cheaper

None - Deficits covered 

by PSE resources, new 

DSM, market purchases 400 aMW

PSE considers meeting capacity obligations as 

the primary planning objective (reliability 

measure).  Portfolio modeling is used to 

identify a least cost resource mix.  PSE uses a 

power cost adjustment mechanism to track 

purchase power and gas costs, so there's little 

risk to their shareholders from actual results 

that deviate from the plan.

580 aMW

Critical Water and 

Average Water Planning, 

Monthly L/R with Vista 

LT

Balanced on a 

Critical Water Basis 

None Required other than 

DSM 63 aMW

Tacoma Power serves a low growth service 

territory with a stable portfolio of hydro and 

contract resources.  A hyper-conservative 

planning approach still shows no need for new 

resources.  Tacoma Power relies on surplus 

power sales to offset power costs to retail 

customers.  Rate increases require governing 

board approval (no power cost tracker or 

surcharge mechanism).

185 a MW

Critical Water and 

portfolio modeling for 

calculating revenue from 

surplus sales

115 aMW Surplus 

on an Average 

Water Basis.

None Required for load 

service.  DSM 

implemented to satisfy 

state statute. RPS covered 

by qualifying hydro 

upgrades and Nine 

Canyon wind 14 aMW

Chelan PUD has rights to approximately half of 

the Rock Island and Rocky Reach projects for 

the next 17 years, with some ability to use 

Alcoa's share of project output to serve peaks. 

Chelan PUD carries extraordinary levels of 

financial reserves and the Commissioners have 

adopted a surcharge formula (that they are 

reluctant to use) to respond to poor stream 

flow and market conditions.

1050 MW

PRiSM (in-house model) 

used to select preferred 

resource strategy, with 

Aurora generating Mid C 

prices 147 aMW Surplus DSM 77 aMW

Avista will release the new IRP 8/31/11. 

Except for RPS required wind (100 MW Palouse 

Project and Reardan) DSM, and hydro 

upgrades, the new IRP forecasts no new supply 

side resources until 2018 (peaker).  Performs 

all resource planning in-house.  Like PSE, Avista 

relies on a power cost adjustment mechanism 

to buffer shareholders from actual power and 

fuel costs.

743 aMW

GenTrader Portfolio 

Analysis 305 MW Deficit

Evaluate CCCT, Market 

Purchases, DSM, wind 56 a MW

Planning to evaluate capacity L/R balance in 

2013 Procurement Plan
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Appendix A

NWE - Capacity Planning

Survey of Utility IRP Planning Methodologies and Identified Open Positions

Utility

6 Portland General Electric

7 PacifiCorp

8 Idaho Power

9 Seattle City Light

Energy Load

Energy Planning 

Methodology

Energy L/R Balance 

- 2018

New Supply Side Energy 

Resources - 2018

Target DSM - 

2018 Comments

2138 aMW

AURORAxmp Portfolio 

Analysis - Find the least 

cost portfolio for 16 pre-

determined portfolios 46 aMW Deficit

2015 - CCCT (406 aMW), 

DSM (214 aMW), RPS 

(wind at 122 aMW), 

contract renewals (66 a 

MW), market purchases 

(100 aMW) 141 aMW

Planning methodology overly complex and 

difficult to interpret - not easy to understand 

by people outside of power supply.

6300 aMW

Portfolios modeled using 

proprietary System 

Optimizer. None DSM, Market Purchases

625 MW - 

Both capacity 

and energy 

measures

Planning complicated by operation of two 

separate (but connected by transmission and 

wheeling contracts) Balancing Authority Areas, 

with each BAA having very different load and 

resource characteristics.  Planning looks at 

monthly energy load/resource balance, as well 

as capacity requirements and overall portfolio 

costs.  The PacifiCorp planning methodology is 

much more straight-forward than Portland 

General Electric.

1745 aMW

AURORAxmp Portfolio 

Analysis - uses average 

water hydro conditions 

in calculating an 

expected case NPV for 

various portfolios.  Risk 

analysis looks at 

performance of the 

portfolios for various 

variations of fuel price, 

load, carbon cost, etc. 

Finally, use stochastic 

analysis to look at 

portfolio performance 

for various combinations 

of risks.

No months with 

deficits (70th 

percentile energy 

load and 70th 

percentile hydro 

generation, but 

including 

transmission 

import capability)

Boardman-Hemingway 

(market purchases) and 

DSM

150 MW 

(mostly 

demand 

reduction)

Capacity needs drive resource additions. 

Energy a financial issue.  Hydro flexibility 

allows for LLH purchases when energy from the 

system not available due to low stream flow. 

Boardman-Hemingway delay could force 

construction of additional SCCT

1126 aMW

AURORAxmp Portfolio 

Analysis - Look at various 

combinations of gas 

prices, hydro 

performance, and load 

growth

Annual balance but 

100 aMW winter 

deficit requiring 

"exchanges" or 

market purchases

DSM plus limited new 

renewables 100 aMW

Resource decisions driven by winter average 

energy requirements and I-937 requirements. 
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NorthWestern Energy

2013 Resource Procurement Plan

Colstrip Units 3 & 4 Environmental Regulation Compliance Status

Environmental Regulation Colstrip Units 3 & 4

Standard Purpose Enforcement Status Compliance Status

Mercury Air Toxics Standard 

(MATS)

Set limits on acid gases, non-

mercury heavy metals, 

organics, PCB’s, and mercury

Rule was finalized in 2012 and 

compliance is required by 

2015

Already in compliance with 

emission limits, but may incur 

minimal costs to make 

enhancements to monitoring 

system

Regional Haze Eliminate all man-made 

visibility impacts to Class I air 

sheds by 2064 by limiting NOx, 

SOx, and particulate matter

Limits are source specific 

defined age: 

1. Sources constructed 

between 1962 and 1977 are 

subject to Best Available 

Retrofit Technology (BART) 

analysis

2. Sources  constructed after 

1977 are subject to 

“Reasonable Progress” 

analysis

Subject to “Reasonable 

Progress” analysis: 

1. First review in 2012 

revealed achievement of 

reasonable progress

2. Next review scheduled for 

2017, and, if necessary, 

compliance will be required by 

2022

Coal Combustion Residue 

(CCRs)

Establish national rules to 

ensure the safe disposal and 

management of coal ash from 

coal-fired power plants 

Two proposals:

1. Regulate as hazardous 

waste

2. Regulate as non-hazardous 

waste

Regulation as non-hazardous 

waste has been indicated, the 

impact to Colstrip 3&4 will not 

be material

Effluent Guidelines  - Clean 

Water Act Section 304(m)

Regulate effluents including:

1. Once-through cooling water

2. Cooling tower blow down

3. Ash transport water 

discharge

4. Run off

Final rule expected in 2014 or 

2015

This rule is expected to affect 

facilities with an NPDES 

(discharge) permit

Not expected to be affected 

by this regulation as it is a 

zero-discharge facility that 

does not require a discharge 

permit

Intake Structures – Clean 

Water Act 316(b)

Reduce environmental and 

aquatic life impacts associated 

with drawing cooling water 

from bodies of water

Regulation deadline is Jan 14, 

2014. Will require NPDES 

(discharge) permit holders to 

install Best Available Control 

Technology to minimize 

environmental impacts

Not expected to be affected 

by this regulation as it is a 

zero-discharge facility that 

does not require a discharge 

permit

Cross State Air Pollution Rule 

(CSAPR) & Clean Air Interstate 

Rule (CAIR): regulation applies 

to 27 states

Intended to provide relief to 

states that are receiving 

power plant pollution drift 

(SO2 & NOx) from another 

state

Currently CAIR is the 

regulating rule since CSAPR 

was stayed by the US Court of 

Appeals while merits of 

challenges are being 

considered

Colstrip is not expected to be 

affected as Montana is not 

one of the states being 

regulated under these rules

NAAQS – National Ambient Air 

Quality Standards

Establishes emission standard 

criteria for several pollutants 

with area categories of 

attainment or non-attainment

-Sources within a non-

attainment area may have 

control measures imposed on 

them to get the area into 

attainment status

-Sources within an attainment 

area cannot have significant 

increases in emissions as a 

result of “major 

modifications”

-There is argument that 

Colstrip has undergone "major 

modifications" without 

acquiring the necessary 

permits

-Colstrip maintains those 

modifications were routine 

repair and maintenance and 

no new permits are required 
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Wind Integration Price Signal (WIPS) 

    

For the 2013 Resource Procurement Plan, NorthWestern adopted the Wind Integration 

tariff (Schedule WI-1) set by the Montana Public Service Commission in Docket No. 

D2012.1.3, updated with electricity and natural gas forward price information as of June 

7, 2013. The market price update and subsequent compliance filing of revised Schedule 

WI-1 rates was a requirement of the docket’s final order (Order No. 7199d). 

 

Schedule WI-1 bases wind integration rates on two premises; 1) Dave Gates Generating 

Station (“DGGS”) incremental net variable costs of regulating wind, and 2) a MPSC-

approved zonal methodology in allocating regulating requirements to wind projects. 

Incremental net variable costs associated with regulating wind include the variable costs 

of increasing regulation service from 60 MW (the required legacy regulation capacity of 

system load) to 105 MW (DGGS regulating capacity, of which 45 MW is wind regulating 

capacity), offset by revenue credits created by the sale of electricity generated as a 

result of running DGGS. 

 

The zonal approach in allocating regulating requirements is based largely on the 

GENIVAR Study conducted in June 2011. The zonal approach assigns regulation 

requirements as a percentage of a wind project’s capacity depending on the project’s 

proximity to the 135 MW Judith Gap Wind Farm located in Wheatland County. Zone 1 

includes the area less than 25 miles from Judith Gap and assigns a regulation 

requirement of 38.0% of installed capacity; Zone 2 includes the area 25 – 60 miles from 

Judith Gap and assigns a regulation requirement of 14.0% of installed capacity; Zone 3 

includes any location greater than 60 miles from Judith Gap and assigns a regulation 

requirement of 5.1% of installed capacity. 

 

Based on the two premises described in the preceding two paragraphs, wind integration 

rates for each zone are calculated as follows: 

1. Zone 1: $1.92 / kW-month 

2. Zone 2: $0.71 / kW-month 

3. Zone 3: $0.26 / kW-month 
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Cost of Regulation and WI-1 Tariff Rates, 25-Year Levelized Rate for New Wind

(Updated with June 7, 2013 Electric and Natural Gas Price Forecasts)

Change for 45 

MW Additional 
Regulation

Fuel Expenses
Units Price Total Units Ave. Price Total Total

Natural Gas Fuel Costs (Dekatherms) /1 3,296,876  $6.45 21,271,236$  2,675,524  $6.45 17,262,313$  4,008,923$  
Diesel Fuel Costs (Gallons) /2 1,293,569  $3.79 4,902,628$  1,049,774  $3.79 3,978,643$  923,984$  
Compressor Electricity Bill /3 559,177$  559,177$  -$  
Total Fuel Expense 26,733,040$  21,800,133$  4,932,907$  

Revenue Credits
Per NWE Default Supply Total Per NWE Default Supply Total Total

Mid-C Forward Market Price ($/MWh) /4 $34.90 34.90$  34.90$  34.90$  34.90$  34.90$  
Discount to Mid-C ($/MWh) ($7.00) ($7.00) ($7.00) ($7.00) ($7.00) ($7.00)
Project Energy (aMW) 27 7 34 18  7 25
Hours/Year 8,760 8,760 8,760 8,760 8,760 8,760
Total Revenue Credits 6,599,891$  1,711,083$  8,310,974$  4,399,927$  1,711,083$  6,111,010$  2,199,964$  

Cost of Regulation 18,422,066$  15,689,123$  2,732,943$  

Cost of Regulation for New Wind DGGS

Annual Net Variable Cost 2,732,943$  
Regulation Required (MW) 45  
Unit Cost ($/kw-month) 5.06$  

WI-1 Tariff Rates

Regulation as % 
of Nameplate 
Capacity

Rate 

($/kw-month of 
Namplate 
Capacity)

Rate for 37% 

c.f. wind 
project 
($/kwh)

Total annual 

cost for 10 MW 
project 

at 37% c.f.

Zone 1 38.0% 1.92$  0.00712$  230,782$  
Zone 2 14.0% 0.71$  0.00262$  85,025$  
Zone 3 5.1% 0.26$  0.00096$  30,973$  

/1 - based on Docket D2012.1.3 QF-1 Compliance Filing updated AECO natural gas price curve as of 6-7-13
/2 - price as per EIA 2012 AEO Early Release
/3 - 2012 expenses as per PSC-002(a) escalated 2.16% per year 
/4 - based on Docket D2012.1.3 QF-1 Compliance Filing updated Mid-C price curve as of 6-7-13

105 MW Regulation for Load and Wind 60 MW Regulation for Load 
as per PSC-002(a) with 25-yr levelized prices as per UMX-013(a) with 25-yr levelized prices

DGGS
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Northwestern Energy 2013 RPP

Projected Wind Costs

Base Case Integration Rate: Updated QF1 WI Rate

Spion Kop Gordon Butte Two Dot Wind

Discount Rate 7.92% Discount Rate 7.92% Discount Rate 7.92%

Escalation Rate 2.07% Escalation Rate 2.07% Escalation Rate 2.07%

Energy + QF1 WI Operating Wind Energy + QF1 WI Operating Wind Energy + QF1 WI Operating Wind

Year RECs RECs Zone 2 Reserves Cost Year RECs RECs Zone 2 Reserves Cost Year RECs RECs Zone 1 Reserves Cost

2014 $50.39 ($1.00) $2.62 $0.55 $52.56 2014 $69.21 ($1.00) $2.62 $0.55 $71.38 2014 $59.00 ($1.00) $7.12 $0.55 $65.67

2015 $50.39 ($1.25) $2.62 $0.56 $52.32 2015 $69.21 ($1.25) $2.62 $0.56 $71.14 2015 $59.00 ($1.25) $7.12 $0.56 $65.43

2016 $50.39 ($1.50) $2.62 $0.57 $52.09 2016 $69.21 ($1.50) $2.62 $0.57 $70.91 2016 $59.00 ($1.50) $7.12 $0.57 $65.19

2017 $50.39 ($1.75) $2.62 $0.58 $51.85 2017 $69.21 ($1.75) $2.62 $0.58 $70.67 2017 $59.00 ($1.75) $7.12 $0.58 $64.96

2018 $50.39 ($2.00) $2.62 $0.60 $51.61 2018 $69.21 ($2.00) $2.62 $0.60 $70.43 2018 $59.00 ($2.00) $7.12 $0.60 $64.72

2019 $50.39 ($2.25) $2.62 $0.61 $51.37 2019 $69.21 ($2.25) $2.62 $0.61 $70.19 2019 $59.00 ($2.25) $7.12 $0.61 $64.48

2020 $50.39 ($2.50) $2.62 $0.62 $51.14 2020 $69.21 ($2.50) $2.62 $0.62 $69.96 2020 $59.00 ($2.50) $7.12 $0.62 $64.24

2021 $50.39 ($2.75) $2.62 $0.63 $50.90 2021 $69.21 ($2.75) $2.62 $0.63 $69.72 2021 $59.00 ($2.75) $7.12 $0.63 $64.01

2022 $50.39 ($3.00) $2.62 $0.65 $50.66 2022 $69.21 ($3.00) $2.62 $0.65 $69.48 2022 $59.00 ($3.00) $7.12 $0.65 $63.77

2023 $50.39 ($3.25) $2.62 $0.66 $50.42 2023 $69.21 ($3.25) $2.62 $0.66 $69.24 2023 $59.00 ($3.25) $7.12 $0.66 $63.53

2024 $50.39 ($3.50) $2.62 $0.68 $50.19 2024 $69.21 ($3.50) $2.62 $0.68 $69.01 2024 $59.00 ($3.50) $7.12 $0.68 $63.30

2025 $50.39 ($3.75) $2.62 $0.69 $49.95 2025 $69.21 ($3.75) $2.62 $0.69 $68.77 2025 $59.00 ($3.75) $7.12 $0.69 $63.06

2026 $50.39 ($4.00) $2.62 $0.70 $49.72 2026 $69.21 ($4.00) $2.62 $0.70 $68.54 2026 $59.00 ($4.00) $7.12 $0.70 $62.82

2027 $50.39 ($4.25) $2.62 $0.72 $49.48 2027 $69.21 ($4.25) $2.62 $0.72 $68.30 2027 $59.00 ($4.25) $7.12 $0.72 $62.59

2028 $50.39 ($4.50) $2.62 $0.73 $49.25 2028 $69.21 ($4.50) $2.62 $0.73 $68.07 2028 $59.00 ($4.50) $7.12 $0.73 $62.35

2029 $50.39 ($4.75) $2.62 $0.75 $49.01 2029 $69.21 ($4.75) $2.62 $0.75 $67.83 2029 $59.00 ($4.75) $7.12 $0.75 $62.12

2030 $50.39 ($5.00) $2.62 $0.76 $48.78 2030 $69.21 ($5.00) $2.62 $0.76 $67.60 2030 $59.00 ($5.00) $7.12 $0.76 $61.88

2031 $50.39 ($5.25) $2.62 $0.78 $48.54 2031 $69.21 ($5.25) $2.62 $0.78 $67.36 2031 $59.00 ($5.25) $7.12 $0.78 $61.65

2032 $50.39 ($5.50) $2.62 $0.80 $48.31 2032 $69.21 ($5.50) $2.62 $0.80 $67.13 2032 $59.00 ($5.50) $7.12 $0.80 $61.42

2033 $50.39 ($5.75) $2.62 $0.81 $48.08 2033 $69.21 ($5.75) $2.62 $0.81 $66.90 2033 $59.00 ($5.75) $7.12 $0.81 $61.18

NPV $497.70 ($27.31) $25.91 $6.32 $502.62 NPV $683.58 ($27.31) $25.91 $6.32 $688.50 NPV $582.74 ($27.31) $70.33 $6.32 $632.07

Levelized $50.39 ($2.76) $2.62 $0.64 $50.89 Levelized $69.21 ($2.76) $2.62 $0.64 $69.71 Levelized $59.00 ($2.76) $7.12 $0.64 $64.00

Musselshell Musselshell 2 Fairfield Wind

Discount Rate 7.92% Discount Rate 7.92% Discount Rate 7.92%

Escalation Rate 2.07% Escalation Rate 2.07% Escalation Rate 2.07%

Energy + QF1 WI Operating Wind Energy + QF1 WI Operating Wind Energy + QF1 WI Operating Wind

Year RECs RECs Zone 1 Reserves Cost Year RECs RECs Zone 1 Reserves Cost Year RECs RECs Zone 3 Reserves Cost

2014 $69.21 ($1.00) $7.12 $0.55 $75.88 2014 $69.21 ($1.00) $7.12 $0.55 $75.88 2014 $66.10 ($1.00) $0.96 $0.55 $66.61

2015 $69.21 ($1.25) $7.12 $0.56 $75.64 2015 $69.21 ($1.25) $7.12 $0.56 $75.64 2015 $66.10 ($1.25) $0.96 $0.56 $66.37

2016 $69.21 ($1.50) $7.12 $0.57 $75.40 2016 $69.21 ($1.50) $7.12 $0.57 $75.40 2016 $66.10 ($1.50) $0.96 $0.57 $66.13

2017 $69.21 ($1.75) $7.12 $0.58 $75.17 2017 $69.21 ($1.75) $7.12 $0.58 $75.17 2017 $66.10 ($1.75) $0.96 $0.58 $65.89

2018 $69.21 ($2.00) $7.12 $0.60 $74.93 2018 $69.21 ($2.00) $7.12 $0.60 $74.93 2018 $66.10 ($2.00) $0.96 $0.60 $65.65

2019 $69.21 ($2.25) $7.12 $0.61 $74.69 2019 $69.21 ($2.25) $7.12 $0.61 $74.69 2019 $66.10 ($2.25) $0.96 $0.61 $65.42

2020 $69.21 ($2.50) $7.12 $0.62 $74.45 2020 $69.21 ($2.50) $7.12 $0.62 $74.45 2020 $66.10 ($2.50) $0.96 $0.62 $65.18

2021 $69.21 ($2.75) $7.12 $0.63 $74.22 2021 $69.21 ($2.75) $7.12 $0.63 $74.22 2021 $66.10 ($2.75) $0.96 $0.63 $64.94

2022 $69.21 ($3.00) $7.12 $0.65 $73.98 2022 $69.21 ($3.00) $7.12 $0.65 $73.98 2022 $66.10 ($3.00) $0.96 $0.65 $64.70

2023 $69.21 ($3.25) $7.12 $0.66 $73.74 2023 $69.21 ($3.25) $7.12 $0.66 $73.74 2023 $66.10 ($3.25) $0.96 $0.66 $64.47

2024 $69.21 ($3.50) $7.12 $0.68 $73.51 2024 $69.21 ($3.50) $7.12 $0.68 $73.51 2024 $66.10 ($3.50) $0.96 $0.68 $64.23

2025 $69.21 ($3.75) $7.12 $0.69 $73.27 2025 $69.21 ($3.75) $7.12 $0.69 $73.27 2025 $66.10 ($3.75) $0.96 $0.69 $63.99

2026 $69.21 ($4.00) $7.12 $0.70 $73.03 2026 $69.21 ($4.00) $7.12 $0.70 $73.03 2026 $66.10 ($4.00) $0.96 $0.70 $63.76

2027 $69.21 ($4.25) $7.12 $0.72 $72.80 2027 $69.21 ($4.25) $7.12 $0.72 $72.80 2027 $66.10 ($4.25) $0.96 $0.72 $63.52

2028 $69.21 ($4.50) $7.12 $0.73 $72.56 2028 $69.21 ($4.50) $7.12 $0.73 $72.56 2028 $66.10 ($4.50) $0.96 $0.73 $63.29

2029 $69.21 ($4.75) $7.12 $0.75 $72.33 2029 $69.21 ($4.75) $7.12 $0.75 $72.33 2029 $66.10 ($4.75) $0.96 $0.75 $63.05

2030 $69.21 ($5.00) $7.12 $0.76 $72.09 2030 $69.21 ($5.00) $7.12 $0.76 $72.09 2030 $66.10 ($5.00) $0.96 $0.76 $62.82

2031 $69.21 ($5.25) $7.12 $0.78 $71.86 2031 $69.21 ($5.25) $7.12 $0.78 $71.86 2031 $66.10 ($5.25) $0.96 $0.78 $62.59

2032 $69.21 ($5.50) $7.12 $0.80 $71.63 2032 $69.21 ($5.50) $7.12 $0.80 $71.63 2032 $66.10 ($5.50) $0.96 $0.80 $62.35

2033 $69.21 ($5.75) $7.12 $0.81 $71.39 2033 $69.21 ($5.75) $7.12 $0.81 $71.39 2033 $66.10 ($5.75) $0.96 $0.81 $62.12

NPV $683.58 ($27.31) $70.33 $6.32 $732.92 NPV $683.58 ($27.31) $70.33 $6.32 $732.92 NPV $652.86 ($27.31) $9.44 $6.32 $641.31

Levelized $69.21 ($2.76) $7.12 $0.64 $74.21 Levelized $69.21 ($2.76) $7.12 $0.64 $74.21 Levelized $66.10 ($2.76) $0.96 $0.64 $64.93
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Northwestern Energy 2013 RPP

Projected Wind Costs

Base Case Integration Rate: Updated QF1 WI Rate

Generic QF Zone 1 Generic QF Zone 2 Generic QF Zone 3

Discount Rate 7.92% Discount Rate 7.92% Discount Rate 7.92%

Escalation Rate 2.07% Escalation Rate 2.07% Escalation Rate 2.07%

Energy + QF1 WI Operating Wind Energy + QF1 WI Operating Wind Energy + QF1 WI Operating Wind

Year RECs RECs Zone 1 Reserves Cost Year RECs RECs Zone 2 Reserves Cost Year RECs RECs Zone 3 Reserves Cost

2014 $54.39 $7.12 $0.55 $62.06 2014 $54.39 $2.62 $0.55 $57.56 2014 $54.39 $0.96 $0.55 $55.89

2015 $54.39 $7.12 $0.56 $62.07 2015 $54.39 $2.62 $0.56 $57.57 2015 $54.39 $0.96 $0.56 $55.90

2016 $54.39 $7.12 $0.57 $62.08 2016 $54.39 $2.62 $0.57 $57.58 2016 $54.39 $0.96 $0.57 $55.92

2017 $54.39 $7.12 $0.58 $62.09 2017 $54.39 $2.62 $0.58 $57.60 2017 $54.39 $0.96 $0.58 $55.93

2018 $54.39 $7.12 $0.60 $62.10 2018 $54.39 $2.62 $0.60 $57.61 2018 $54.39 $0.96 $0.60 $55.94

2019 $54.39 $7.12 $0.61 $62.12 2019 $54.39 $2.62 $0.61 $57.62 2019 $54.39 $0.96 $0.61 $55.95

2020 $54.39 $7.12 $0.62 $62.13 2020 $54.39 $2.62 $0.62 $57.63 2020 $54.39 $0.96 $0.62 $55.96

2021 $54.39 $7.12 $0.63 $62.14 2021 $54.39 $2.62 $0.63 $57.65 2021 $54.39 $0.96 $0.63 $55.98

2022 $54.39 $7.12 $0.65 $62.16 2022 $54.39 $2.62 $0.65 $57.66 2022 $54.39 $0.96 $0.65 $55.99

2023 $54.39 $7.12 $0.66 $62.17 2023 $54.39 $2.62 $0.66 $57.67 2023 $54.39 $0.96 $0.66 $56.00

2024 $54.39 $7.12 $0.68 $62.18 2024 $54.39 $2.62 $0.68 $57.69 2024 $54.39 $0.96 $0.68 $56.02

2025 $54.39 $7.12 $0.69 $62.20 2025 $54.39 $2.62 $0.69 $57.70 2025 $54.39 $0.96 $0.69 $56.03

2026 $54.39 $7.12 $0.70 $62.21 2026 $54.39 $2.62 $0.70 $57.71 2026 $54.39 $0.96 $0.70 $56.05

2027 $54.39 $7.12 $0.72 $62.23 2027 $54.39 $2.62 $0.72 $57.73 2027 $54.39 $0.96 $0.72 $56.06

2028 $54.39 $7.12 $0.73 $62.24 2028 $54.39 $2.62 $0.73 $57.74 2028 $54.39 $0.96 $0.73 $56.08

2029 $54.39 $7.12 $0.75 $62.26 2029 $54.39 $2.62 $0.75 $57.76 2029 $54.39 $0.96 $0.75 $56.09

2030 $54.39 $7.12 $0.76 $62.27 2030 $54.39 $2.62 $0.76 $57.77 2030 $54.39 $0.96 $0.76 $56.11

2031 $54.39 $7.12 $0.78 $62.29 2031 $54.39 $2.62 $0.78 $57.79 2031 $54.39 $0.96 $0.78 $56.12

2032 $54.39 $7.12 $0.80 $62.30 2032 $54.39 $2.62 $0.80 $57.81 2032 $54.39 $0.96 $0.80 $56.14

2033 $54.39 $7.12 $0.81 $62.32 2033 $54.39 $2.62 $0.81 $57.82 2033 $54.39 $0.96 $0.81 $56.16

NPV $537.18 $0.00 $70.33 $6.32 $613.82 NPV $537.18 $0.00 $25.91 $6.32 $569.40 NPV $537.18 $0.00 $9.44 $6.32 $552.93

Levelized $54.39 $0.00 $7.12 $0.64 $62.15 Levelized $54.39 $0.00 $2.62 $0.64 $57.65 Levelized $54.39 $0.00 $0.96 $0.64 $55.98
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NorthWestern Energy 2013 Resource Procurement Plan

Resource Cost Summary

(2013$)

Resource

Description Fuel Source Technology

Nameplate 

Capacity

(MW)

Net Capacity 

@ 3,500 feet

(MW)

Capital Cost 

$ / kW

Fixed O&M 

$ / kW-yr

Variable O&M 

$ / MWh

Heat Rate 

Btu / kWh

CCCT (1x1) Natural Gas GE 7FA.04 ACC1 270 239 $1,425 $13.94 $3.60 6,660

SCCT - Small Aeroderivative Natural Gas PW FT8 60 53 $917 $6.05 $4.60 10,500

SCCT - Large Aeroderivative Natural Gas GE LMS100 110 97 $1,087 $17.06 $3.47 8,722

SCCT - Frame Natural Gas GE 7EA 90 78 $897 $11.73 $3.20 11,289

Internal Combustion - Recips Natural Gas CAT G16CM34 54 52 $1,402 $18.39 $8.15 9,078

Solar PV Solar 10 10 $3,136 $27.00 $0.00 n/a

Wind2 Wind 25 25 $1,524 $49.18 $0.00 n/a

Hydro - Montana Large Scale3 Water 439 439 $1,982 $52.58 $0.00 n/a

1 ACC = Air Cooled Condenser
2 Based on build-transfer bids received in NWE's 2012 CREP RFP
3 Excludes KERR costs and capacity
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ANNUAL NOMINAL LEVELIZED RESOURCE FIXED COSTS

$/KW INSTALLED

TPVRR LVLCR Carrying 2013$ Annual Nominal Levelized Cost:  Inflation = 2.1%

Resource MW Life Factor Factor Charge Capital/kW 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Combined Cycle (natural gas) 270 30 1,248 0.08172 10.20% 1,425$ 148$ 151$ 155$ 158$ 161$ 164$ 168$ 171$ 175$ 178$ 182$ 

Small Aeroderivative (natural gas) 60 30 1,248 0.08172 10.20% 917$ 95$ 97$ 99$ 101$ 104$ 106$ 108$ 110$ 112$ 115$ 117$ 

Large Aeroderivative (natural gas) 110 30 1,248 0.08172 10.20% 1,087$ 113$ 115$ 118$ 120$ 123$ 125$ 128$ 131$ 133$ 136$ 139$ 

Frame Turbine (natural gas) 90 30 1,248 0.08172 10.20% 897$ 93$ 95$ 97$ 99$ 101$ 103$ 106$ 108$ 110$ 112$ 115$ 

IC - Recip Engine (natural gas) 54 30 1,248 0.08172 10.20% 1,402$ 146$ 149$ 152$ 155$ 158$ 162$ 165$ 168$ 172$ 176$ 179$ 

Solar PV 10 20 1,212 0.09542 11.56% 3,136$ 370$ 378$ 386$ 394$ 402$ 410$ 419$ 427$ 436$ 445$ 454$ 

Wind 25 20 1,212 0.09542 11.56% 1,524$ 180$ 184$ 187$ 191$ 195$ 199$ 203$ 208$ 212$ 216$ 221$ 

Hydro - Montana Large Scale 439 40 1,244 0.07623 9.48% 1,982$ 192$ 196$ 200$ 204$ 208$ 213$ 217$ 221$ 226$ 231$ 235$ 
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NorthWestern 2013 RPP

Thermal Resource Heat Rate and Generation

by Elevation and Technology

Resource Technology Elevation

Nameplate

Capacity

Fuel

Type

Min

HR

Med Low

HR

Med Pre

HR

Med Post

HR

Med High

HR

Max

HR

Min

Gen

Med Low

Gen

Med Pre

Gen

Med Post

Gen

Med High

Gen

Max

Gen

CCCT (1x1) 7FA.04_Water Cooled 1500 270 Gas 7276 7047 6865 6717 6640 6597 151 173 194 215 237 260

CCCT (1x1) 7FA.04_Air Cooled Condenser 1500 270 Gas 7436 7162 6963 6799 6703 6647 148 171 191 212 235 258

CCCT (1x1) 7FA.04_Water Cooled 3500 270 Gas 7289 7058 6873 6726 6649 6602 141 161 180 199 220 241

CCCT (1x1) 7FA.04_Air Cooled Condenser 3500 270 Gas 7450 7194 6988 6810 6724 6660 137 158 177 197 217 239

CCCT (1x1) 7FA.04_DF_Water Cooled 1500 40 Gas 8749 8749 8749 8749 8749 8749 40 40 40 40 40 40

CCCT (1x1) 7FA.04_DF_Air Cooled Condenser 1500 40 Gas 8952 8952 8952 8952 8952 8952 40 40 40 40 40 40

CCCT (1x1) 7FA.04_DF_Water Cooled 3500 40 Gas 8813 8813 8813 8813 8813 8813 40 40 40 40 40 40

CCCT (1x1) 7FA.04_DF_Air Cooled Condenser 3500 40 Gas 9072 9072 9072 9072 9072 9072 40 40 40 40 40 40

SCCT - Small Aero PWFT8 3500 60 Gas 14400 11700 11300 11000 10700 10500 10 19 26 35 42 53

SCCT - Small Aero PWFT8 5000 60 Gas 14400 11700 11300 11000 10700 10500 10 18 25 33 40 50

SCCT - Large Aero LMS100 1500 110 Gas 9979 9518 9173 8884 8746 8722 52 63 73 84 94 105

SCCT - Large Aero LMS100 3500 110 Gas 9979 9518 9173 8884 8746 8722 49 58 68 78 87 97

SCCT - Large Aero LMS100 5000 110 Gas 9979 9518 9173 8884 8746 8722 46 55 64 73 83 92

SCCT - Frame 7EA 3500 90 Gas 12917 12320 11873 11499 11320 11289 39 47 54 62 70 78

SCCT - Frame 7EA 5000 90 Gas 12940 12342 11894 11520 11341 11309 37 44 51 59 66 73

Internal Combustion Reciprocating Engine 5000 52 Gas 11000 10616 10231 9847 9462 9078 0 10 21 31 41 52
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NorthWestern 2013 RPP

Thermal Resource Operating Parameters

by Elevation and Technology

Resource Technology Elevation

Nameplate

Capacity

Fuel

Type

Capital Cost

($/kW)

Fixed O&M

($/kW-yr)

Variable O&M

($/MWh)

Min. Up

Time (hrs)

Min. Down

Time (hrs)

Ramp Up Rate 

(MW/hr)

Ramp Down Rate 

(MW/hr)

EFOR

(%)

CO2 Emissions 

(lbs/MMBtu)

CCCT (1x1) 7FA.04_Water Cooled 1500 270 Gas $1,323 $7.73 $2.58 16 7 260 480 3 117

CCCT (1x1) 7FA.04_Air Cooled Condenser 1500 270 Gas $1,332 $12.55 $3.24 16 7 260 480 3 117

CCCT (1x1) 7FA.04_Water Cooled 3500 270 Gas $1,418 $8.58 $2.87 16 7 260 480 3 117

CCCT (1x1) 7FA.04_Air Cooled Condenser 3500 270 Gas $1,425 $13.94 $3.60 16 7 260 480 3 117

CCCT (1x1) 7FA.04_DF_Water Cooled 1500 40 Gas $0 $0 $0.08 1 1 240 240 3 117

CCCT (1x1) 7FA.04_DF_Air Cooled Condenser 1500 40 Gas $0 $0 $0.08 1 1 240 240 3 117

CCCT (1x1) 7FA.04_DF_Water Cooled 3500 40 Gas $0 $0 $0.08 1 1 240 240 3 117

CCCT (1x1) 7FA.04_DF_Air Cooled Condenser 3500 40 Gas $0 $0 $0.08 1 1 240 240 3 117

SCCT - Small Aero PWFT8 3500 60 Gas $917 $6.05 $4.60 8 7 300 300 2 120

SCCT - Small Aero PWFT8 5000 60 Gas $917 $6.35 $4.83 8 7 300 300 2 120

SCCT - Large Aero LMS100 1500 110 Gas $1,034 $15.67 $3.19 8 7 600 600 2 116

SCCT - Large Aero LMS100 3500 110 Gas $1,087 $17.06 $3.47 8 7 600 600 2 116

SCCT - Large Aero LMS100 5000 110 Gas $1,140 $17.90 $3.64 8 7 600 600 2 116

SCCT - Frame 7EA 3500 90 Gas $897 $11.73 $3.20 8 7 240 240 2 120

SCCT - Frame 7EA 5000 90 Gas $949 $12.42 $3.39 8 7 240 240 2 120

Internal Combustion Reciprocating Engine 5000 52 Gas $1,402 $18.39 $8.15 1 1 312 312 1 118
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Load , Customer, and Peak Demand Forecasts Overview 

 

As a supplement to the load, customer, and peak forecasts presented in Volume 1, 

Chapter 4 of the 2013 Electricity Supply Resource Procurement Plan, NorthWestern has 

prepared additional charts and tables to provide more detail. 

 

Annual load history and forecast tables begin on page 4. The Energy Supply Group is 

charged with the coordination and preparation of Supply load forecasts. The long-term 

forecasting work is done for each NWE customer rate class on a calendar year basis for 

a 20-year period (2014-2033). These rate classes include; 1) Residential; 2) GS-1 

Secondary; 3) GS-1 Primary; 4) Irrigation; 5) Lighting; 6) GS-2 Substation; and 7) GS-2 

Transmission. Although the Supply customer group is comprised of all rate classes, it 

consists primarily of Residential and GS-1 Secondary customers. On an annual energy 

consumption basis, Residential and GS-1 Secondary customers currently account for 

approximately 85 percent of the Supply load obligation. GS-1 Secondary customers are 

described as small commercial accounts. Examples of a GS-1 Secondary customer 

would be a small retail store, a convenience store and gas station, or a restaurant. 

 

Customer data is collected by NWE key account representatives for many of the larger 

commercial and industrial customers from the GS-1 Primary and GS-2 Substation and 

Transmission rate classes. This information typically consists of near-term operating 

information and estimated energy usage that is then employed in the load forecast. The 

information gathered by the key account representatives can include business 

expansion plans, business startups, closures, and in some cases, detailed energy 

usage forecasts for energy intensive industries. 

 

The methods of estimating future energy usage are rate class specific. Residential and 

GS-1 Secondary usage forecasts are based on regression models using the customer 

forecast and normal weather, defined as average historical total degree days (heating 

plus cooling), as the explanatory variables. Charts depicting the dynamic regression 

results for each of these two classes are on pages 10 and 11. GS-l Primary, GS-2 

Substation and GS-2 Transmission rate class forecasts are based on the "known 
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changes" methodology. Simply put, when a customer-specific known change occurs, 

prior year energy usage is adjusted up or down to reflect the known changes. Irrigation 

and Lighting rate classes do not display a growth pattern or trend as in the case of the 

Residential and GS-1 Secondary rate classes. In the absence of a historical growth 

trend, NWE has employed the known changes methodology in this forecast by using the 

2012 energy consumption value for the Lighting rate class and a historical 5-year 

average usage rate for the Irrigation rate class as estimates for the period 2014-2033. In 

addition, transmission line losses are included in all customer class’s forecasts. Losses 

must be included because metered usage plus losses equals the amount of energy that 

must be generated (or supplied) to meet the Supply energy serving obligation. 

 

The “Totals” table on page 9 illustrates the impact of DSM on the annual load forecast 

totals; the forecasted average annual growth rate for the Supply load obligation 

including future DSM energy conservation impacts is 0.8%, while the average annual 

growth rate for the 20-year period increases to 1.2% when future DSM impacts are 

excluded. Future new increments of energy savings attributed to DSM are handled 

outside of the forecasting models. For PowerSimm™ modeling purposes, future DSM 

measures and associated energy savings are treated as an energy "purchase" and have 

the effect of lowering the Supply load obligation and contribute to the total portfolio cost. 

All resource portfolios employ the same set of DSM inputs and assumptions. Historic 

DSM energy savings are inherent in the load forecast in that they are included in historic 

load figures, the basis for predicting future loads, and are explicitly included in all 

forecast values. 

 

Because customer count is an explanatory variable in the regression simulations, it must 

be estimated for the forecast period (2014-2033). The estimate of average annual 

customer count (see customer count forecast tables beginning on page 12) for the 

residential and GS-l Secondary rate classes were derived by relating customer count 

values to the population within the counties served by NWE. The population forecast 

used by NorthWestern was developed by Regional Economic Models, Inc. (“REMI”) and 

made available by the State of Montana Census and Economic Information Center 

(“CEIC”) on its website. Population and customer count charts have been included as a 
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graphical representation of the historic and forecast data contained in the customer 

count tables. 

 

Charts that combine historical customer counts, load use, and weather (heating and 

cooling degree days) to illustrate actual and weather normalized use-per-customer 

activity follow on page 21. 

 

Historic heating degree day (“HDD”), cooling degree day (“CDD”), and temperature 

values from the 9 largest Montana cities in NWE's service territory are presented 

beginning on page 25. Normal weather conditions, as defined for the dynamic 

regression modeling, are the average of the total number of annual HDD and CDD for 

the period 1980 through 2012. The numeric average for HDD and CDD is employed in 

the dynamic regressions to create a weather normal annual energy forecast. The 

degree day charts include one that demonstrates the historic range of annual HDD and 

CDD in the form of a stacked histogram. 

 

NorthWestern’s Energy Supply peak demand “1-in-10” forecast is on page 30. The “1-in-

2” peak demand forecast is presented in Volume 1, Chapter 4. Both forecasts were 

developed in conjunction with NorthWestern’s balancing authority peak demand 

forecast process performed by the NorthWestern Transmission group. This process 

employs a linear regression model with weather (CDD and HDD), temperature, loads, 

and population serving as the driving variables. Hence, Energy Supply’s peak demand 

forecast is not a derivative of its load forecast; rather, it can be more accurately defined 

as a subset NorthWestern’s total balancing authority peak demand forecast. The “1-in-

10” forecast means that there is a 10% probability that the forecast will be exceeded by 

an actual peak in any given year. Charts that depict historical winter and summer peaks 

and historical ranges in load by month are also included. 
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20-Year Load Forecast

Annual Energy Consumption Estimate

MWH including Losses

Base Case Forecast

Updated 30April 2013

Residential loss factor 1.0851

Forecast values for Residential and GS-1 Secondary rate classes are weather normalized

Actual historical energy values in BOLD

Total

Residential Future Residential

Residential Default Supply Residential Including

Total Including DSM+USB DSM+USB

Excluding Residential Future Residential Energy Energy

DSM & USB Default Supply DSM & USB Choice Savings Savings

2003 2,241,849 2,241,158 691 2,241,849

2004 2,215,560 2,215,540 2,215,540 21 2,215,560

2005 2,244,640 2,244,638 2,244,638 2 2,244,640

2006 2,380,123 2,380,115 2,380,115 9 2,380,123

2007 2,411,659 2,411,628 2,411,628 30 2,411,659

2008 2,490,380 2,490,234 2,490,234 146 2,490,380

2009 2,503,408 2,503,271 2,503,271 137 2,503,408

2010 2,518,232 2,518,102 2,518,102 130 2,518,232

2011 2,600,433 2,600,300 2,600,300 133 2,600,433

2012 2,561,328 2,561,198 2,561,198 129 2,561,328

2013 2,617,694 2,617,694 2,573,333 0 44,362 2,573,333

2014 2,636,662 2,636,662 2,548,142 0 88,520 2,548,142

2015 2,663,719 2,663,719 2,543,037 0 120,681 2,543,037

2016 2,695,579 2,695,579 2,546,138 0 149,441 2,546,138

2017 2,730,325 2,730,325 2,554,237 0 176,088 2,554,237

2018 2,766,841 2,766,841 2,565,507 0 201,334 2,565,507

2019 2,804,484 2,804,484 2,578,883 0 225,602 2,578,883

2020 2,842,877 2,842,877 2,593,717 0 249,161 2,593,717

2021 2,880,842 2,880,842 2,608,653 0 272,189 2,608,653

2022 2,919,119 2,919,119 2,624,308 0 294,810 2,624,308

2023 2,957,218 2,957,218 2,640,106 0 317,112 2,640,106

2024 2,995,342 2,995,342 2,675,310 0 320,032 2,675,310

2025 3,033,599 3,033,599 2,713,567 0 320,032 2,713,567

2026 3,072,069 3,072,069 2,752,037 0 320,032 2,752,037

2027 3,110,780 3,110,780 2,790,748 0 320,032 2,790,748

2028 3,149,778 3,149,778 2,829,747 0 320,032 2,829,747

2029 3,189,068 3,189,068 2,869,036 0 320,032 2,869,036

2030 3,228,669 3,228,669 2,908,638 0 320,032 2,908,638

2031 3,267,314 3,267,314 2,947,282 0 320,032 2,947,282

2032 3,306,110 3,306,110 2,986,078 0 320,032 2,986,078

2033 3,344,538 3,344,538 3,024,506 0 320,032 3,024,506

Forecasted

Growth

Rate

1.2% 1.2% 0.8% 10.4% 0.8%
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2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

Forecasted

Growth

Rate

20-Year Load Forecast

Annual Energy Consumption Estimate

MWH including Losses

Base Case Forecast

GS-1 Secondary loss factor 1.0851

Total

GS-1 GS-1 GS-1 

GS-1 Secondary Secondary Secondary

Secondary Default Supply Future Including

Total GS-1 Including GS-1 DSM+USB DSM+USB

Excluding Secondary Future Secondary Energy Energy

DSM & USB Default Supply DSM & USB Choice Savings Savings

2,794,459 2,404,061 390,398

2,806,179 2,687,250 2,687,250 118,929 2,806,179

2,831,105 2,787,422 2,787,422 43,683 2,831,105

2,965,333 2,899,025 2,899,025 66,308 2,965,333

2,996,060 2,922,255 2,922,255 73,805 2,996,060

3,042,807 2,947,597 2,947,597 95,210 3,042,807

2,986,731 2,894,430 2,894,430 92,301 2,986,731

2,973,871 2,883,696 2,883,696 90,175 2,973,871

3,004,086 2,915,383 2,915,383 88,704 3,004,086

3,012,497 2,928,740 2,928,740 83,757 3,012,497

3,059,830 2,976,073 2,963,402 83,757 12,671 3,047,159

3,116,683 3,032,927 3,007,381 83,757 25,546 3,091,138

3,176,753 3,092,996 3,042,579 83,757 50,417 3,126,336

3,236,835 3,153,079 3,074,388 83,757 78,691 3,158,145

3,294,558 3,210,802 3,101,726 83,757 109,076 3,185,482

3,348,838 3,265,082 3,124,218 83,757 140,863 3,207,975

3,399,716 3,315,959 3,142,331 83,757 173,628 3,226,088

3,448,050 3,364,293 3,157,191 83,757 207,102 3,240,948

3,494,804 3,411,047 3,169,940 83,757 241,107 3,253,697

3,540,999 3,457,243 3,181,724 83,757 275,518 3,265,481

3,587,410 3,503,653 3,193,404 83,757 310,250 3,277,160

3,634,418 3,550,662 3,235,813 83,757 314,849 3,319,570

3,682,113 3,598,357 3,283,508 83,757 314,849 3,367,265

3,730,313 3,646,556 3,331,708 83,757 314,849 3,415,464

3,778,761 3,695,004 3,380,156 83,757 314,849 3,463,912

3,827,172 3,743,415 3,428,566 83,757 314,849 3,512,323

3,875,374 3,791,618 3,476,769 83,757 314,849 3,560,526

3,923,340 3,839,583 3,524,735 83,757 314,849 3,608,492

3,970,843 3,887,086 3,572,238 83,757 314,849 3,655,995

4,017,872 3,934,116 3,619,267 83,757 314,849 3,703,024

4,064,582 3,980,826 3,665,977 83,757 314,849 3,749,734

1.4% 1.5% 1.1% 0.0% 17.4% 1.0%
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2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

Forecasted

Growth

Rate

20-Year Load Forecast

Annual Energy Consumption Estimate

MWH including Losses

Base Case Forecast

GS-1 Primary Loss factor 1.0554 GS-2 Sub Loss factor 1.0463

GS-1 Primary assumes that GS-2 Substation forecast based on "known changes"

usage continues until a known change occurs

GS-1 GS-1 GS-1 GS-2 GS-2 GS-2

Primary Primary Primary Substation Substation Substation

Total Default Supply Choice Total Default Supply Choice

377,727 303,937 73,789 1,887,950 273,108 1,614,842

385,325 310,992 74,334 2,226,943 273,059 1,953,884

399,734 316,653 83,081 2,294,539 342,953 1,951,586

426,753 331,594 95,159 2,252,968 290,040 1,962,929

446,133 351,673 94,460 2,250,194 317,226 1,932,968

425,802 343,644 82,159 2,324,550 324,439 2,000,111

423,747 338,877 84,870 2,070,694 214,705 1,855,989

427,602 341,837 85,765 1,883,732 165,545 1,718,188

444,780 364,127 80,654 1,891,633 214,615 1,677,018

441,203 366,461 74,741 1,889,172 229,072 1,660,100

441,203 366,461 74,741 1,941,854 245,509 1,696,345

441,203 366,461 74,741 1,941,854 245,509 1,696,345

441,203 366,461 74,741 1,941,854 245,509 1,696,345

441,203 366,461 74,741 1,941,854 245,509 1,696,345

441,203 366,461 74,741 1,941,854 245,509 1,696,345

441,203 366,461 74,741 1,941,854 245,509 1,696,345

441,203 366,461 74,741 1,941,854 245,509 1,696,345

441,203 366,461 74,741 1,941,854 245,509 1,696,345

441,203 366,461 74,741 1,941,854 245,509 1,696,345

441,203 366,461 74,741 1,941,854 245,509 1,696,345

441,203 366,461 74,741 1,941,854 245,509 1,696,345

441,203 366,461 74,741 1,941,854 245,509 1,696,345

441,203 366,461 74,741 1,941,854 245,509 1,696,345

441,203 366,461 74,741 1,941,854 245,509 1,696,345

441,203 366,461 74,741 1,941,854 245,509 1,696,345

441,203 366,461 74,741 1,941,854 245,509 1,696,345

441,203 366,461 74,741 1,941,854 245,509 1,696,345

441,203 366,461 74,741 1,941,854 245,509 1,696,345

441,203 366,461 74,741 1,941,854 245,509 1,696,345

441,203 366,461 74,741 1,941,854 245,509 1,696,345

441,203 366,461 74,741 1,941,854 245,509 1,696,345

0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
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2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

Forecasted

Growth

Rate

20-Year Load Forecast

Annual Energy Consumption Estimate

MWH including Losses

Base Case Forecast

GS-2 Trans Loss Factor 1.0400 Lighting Loss Factor 1.0851

GS-2 Transmission forecast based on "known changes"

GS-2 GS-2 GS-2

Transmission Transmission Transmission Lighting Lighting Lighting

Total Default Supply Choice Total Default Supply Choice

675,095 108,892 566,203 68,478 54,892 13,587

771,020 100,978 670,042 68,457 67,684 773

874,141 122,498 751,642 65,871 61,214 4,657

882,403 163,468 718,934 65,974 61,230 4,744

873,063 155,047 718,016 66,244 61,458 4,786

936,703 154,180 782,523 66,421 61,597 4,824

955,832 151,221 804,611 65,915 61,158 4,757

987,020 151,045 835,975 65,776 61,020 4,756

1,062,994 140,512 922,482 65,363 60,607 4,756

1,118,207 128,098 990,109 65,419 60,678 4,741

1,147,157 140,023 1,007,134 65,419 60,678 4,741

1,147,157 140,023 1,007,134 65,419 60,678 4,741

1,147,157 140,023 1,007,134 65,419 60,678 4,741

1,147,157 140,023 1,007,134 65,419 60,678 4,741

1,147,157 140,023 1,007,134 65,419 60,678 4,741

1,147,157 140,023 1,007,134 65,419 60,678 4,741

1,147,157 140,023 1,007,134 65,419 60,678 4,741

1,147,157 140,023 1,007,134 65,419 60,678 4,741

1,147,157 140,023 1,007,134 65,419 60,678 4,741

1,147,157 140,023 1,007,134 65,419 60,678 4,741

1,147,157 140,023 1,007,134 65,419 60,678 4,741

1,147,157 140,023 1,007,134 65,419 60,678 4,741

1,147,157 140,023 1,007,134 65,419 60,678 4,741

1,147,157 140,023 1,007,134 65,419 60,678 4,741

1,147,157 140,023 1,007,134 65,419 60,678 4,741

1,147,157 140,023 1,007,134 65,419 60,678 4,741

1,147,157 140,023 1,007,134 65,419 60,678 4,741

1,147,157 140,023 1,007,134 65,419 60,678 4,741

1,147,157 140,023 1,007,134 65,419 60,678 4,741

1,147,157 140,023 1,007,134 65,419 60,678 4,741

1,147,157 140,023 1,007,134 65,419 60,678 4,741

0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
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2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

Forecasted

Growth

Rate

20-Year Load Forecast

Annual Energy Consumption Estimate

MWH including Losses

Base Case Forecast

Irrigation Loss Factor 1.0851 DSM Loss Factor 1.0851

YNP Loss factor

1.0851 Load Reduction

From Future

Irrigation Irrigation Irrigation YNP USB + DSM

Total Default Supply Choice Default Supply (MWH)

104,867 104,867 0 20,054

97,664 97,647 17 20,279

84,405 84,187 217 20,808

100,029 99,837 192 20,416

95,057 94,808 248 20,039

95,279 95,040 240 20,285

94,357 94,149 208 20,226

75,631 75,456 176 21,533

84,192 83,994 197 20,034

116,914 116,695 219 20,860

93,275 93,067 208 20,860 57,033

93,275 93,067 208 20,860 114,066

93,275 93,067 208 20,860 171,099

93,275 93,067 208 20,860 228,131

93,275 93,067 208 20,860 285,164

93,275 93,067 208 20,860 342,197

93,275 93,067 208 20,860 399,230

93,275 93,067 208 20,860 456,263

93,275 93,067 208 20,860 513,296

93,275 93,067 208 20,860 570,329

93,275 93,067 208 20,860 627,361

93,275 93,067 208 20,860 634,880

93,275 93,067 208 20,860 634,880

93,275 93,067 208 20,860 634,880

93,275 93,067 208 20,860 634,880

93,275 93,067 208 20,860 634,880

93,275 93,067 208 20,860 634,880

93,275 93,067 208 20,860 634,880

93,275 93,067 208 20,860 634,880

93,275 93,067 208 20,860 634,880

93,275 93,067 208 20,860 634,880

0.0% 0.0% 0.0% 0.0% 12.8%
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2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

Forecasted

Growth

Rate

20-Year Load Forecast

Annual Energy Consumption Estimate

MWH including Losses

Base Case Forecast

Total Projected Default Supply Total Projected Default Supply

Historic Default Supply Load Change Default Supply Load Change

Default Supply Including Including Excluding Excluding

Useage DSM Future DSM Future

(MWH) (MWH) DSM Impacts (MWH) DSM Impacts

5,510,969

5,773,429

5,980,373

6,245,724

6,334,134

6,437,015

6,278,039

6,218,232

6,399,572

6,411,802

6,463,332 0.8% 6,520,365 1.7%

6,482,120 0.3% 6,596,186 1.2%

6,512,214 0.5% 6,683,312 1.3%

6,547,124 0.5% 6,775,255 1.4%

6,582,560 0.5% 6,867,724 1.4%

6,616,323 0.5% 6,958,520 1.3%

6,647,811 0.5% 7,047,041 1.3%

6,677,505 0.4% 7,133,768 1.2%

6,705,190 0.4% 7,218,486 1.2%

6,732,630 0.4% 7,302,958 1.2%

6,760,107 0.4% 7,387,468 1.2%

6,837,720 1.1% 7,472,600 1.2%

6,923,672 1.3% 7,558,553 1.2%

7,010,342 1.3% 7,645,222 1.1%

7,097,501 1.2% 7,732,381 1.1%

7,184,910 1.2% 7,819,790 1.1%

7,272,402 1.2% 7,907,283 1.1%

7,359,970 1.2% 7,994,850 1.1%

7,446,118 1.2% 8,080,998 1.1%

7,531,942 1.2% 8,166,823 1.1%

7,617,080 1.1% 8,251,960 1.0%

0.8% 1.2%
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Residential Load Dynamic Regression Results

Historic

Fitted/Forecast

R-square 0.9763
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GS-1 Secondary Load Dynamic Regression Results

Historic

Fitted/Forecast

R-square 0.9929
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Long-Term (20-Year) Customer count Forecast

Calendar Year Basis

Montana population and population within NorthWestern service territory from CEIC website/Regional Economic Models Inc. (REMI)

Dynamic Regression - Residential cust count, Dynamic Regression - GS-1 Secondary cust count

Updated April 13, 2013 Residential

Accounts

Montana NWE % of Residential as % of

Average Population Average Population Average Average Population

Montana Annual within NWE Annual within N.W.E. Annual Residential Annual within N.W.E.

Population Growth Service Growth Service Residential Account Growth Service

History/Forecast (%) Territory (%) Territory Accounts Additions (%) Territory

1982 805,257 1.2% 620,030 0.9% 77.0% 195,095 1,791 0.9% 31.5%

1983 815,926 1.3% 628,893 1.4% 77.1% 197,646 2,551 1.3% 31.4%

1984 823,433 0.9% 634,142 0.8% 77.0% 200,686 3,040 1.5% 31.6%

1985 825,472 0.2% 635,324 0.2% 77.0% 202,974 2,288 1.1% 31.9%

1986 817,480 -1.0% 629,765 -0.9% 77.0% 203,600 626 0.3% 32.3%

1987 809,395 -1.0% 624,319 -0.9% 77.1% 204,144 544 0.3% 32.7%

1988 805,149 -0.5% 621,322 -0.5% 77.2% 204,788 644 0.3% 33.0%

1989 805,100 0.0% 621,925 0.1% 77.2% 204,602 -186 -0.1% 32.9%

1990 799,065 -0.7% 619,715 -0.4% 77.6% 205,035 433 0.2% 33.1%

1991 808,230 1.1% 628,076 1.3% 77.7% 206,858 1,824 0.9% 32.9%

1992 823,287 1.9% 640,662 2.0% 77.8% 209,509 2,650 1.3% 32.7%

1993 841,188 2.2% 654,381 2.1% 77.8% 212,727 3,219 1.5% 32.5%

1994 856,519 1.8% 666,350 1.8% 77.8% 216,832 4,104 1.9% 32.5%

1995 870,351 1.6% 676,898 1.6% 77.8% 220,605 3,774 1.7% 32.6%

1996 879,372 1.0% 683,712 1.0% 77.8% 224,339 3,733 1.7% 32.8%

1997 878,810 -0.1% 682,888 -0.1% 77.7% 227,845 3,506 1.5% 33.4%

1998 880,453 0.2% 685,233 0.3% 77.8% 230,751 2,906 1.3% 33.7%

1999 882,779 0.3% 687,224 0.3% 77.8% 231,365 614 0.3% 33.7%

2000 903,293 2.3% 705,330 2.6% 78.1% 235,784 4,419 1.9% 33.4%

2001 905,873 0.3% 707,844 0.4% 78.1% 237,591 1,807 0.8% 33.6%

2002 909,868 0.4% 711,656 0.5% 78.2% 240,944 3,353 1.4% 33.9%

2003 916,750 0.8% 717,128 0.8% 78.2% 244,645 3,701 1.5% 34.1%

2004 925,887 1.0% 724,327 1.0% 78.2% 248,756 4,111 1.7% 34.3%

2005 934,801 1.0% 731,505 1.0% 78.3% 253,124 4,368 1.7% 34.6%

2006 946,801 1.3% 740,888 1.3% 78.3% 258,123 4,999 1.9% 34.8%

2007 957,225 1.1% 749,792 1.2% 78.3% 262,481 4,358 1.7% 35.0%

2008 968,035 1.1% 758,565 1.2% 78.4% 266,099 3,618 1.4% 35.1%

2009 974,989 0.7% 764,028 0.7% 78.4% 268,492 2,393 0.9% 35.1%

2010 989,415 1.5% 773,713 1.3% 78.2% 270,571 2,079 0.8% 35.0%

2011 997,667 0.8% 780,807 0.9% 78.3% 272,131 1,560 0.6% 34.9%

2012 1,005,141 0.7% 785,984 0.7% 78.2% 273,984 1,853 0.7% 34.9%

2013 1,016,996 1.2% 795,173 1.2% 78.2% 280,549 6,565 2.4% 35.3%

2014 1,028,992 1.2% 804,470 1.2% 78.2% 282,892 2,343 0.8% 35.2%

2015 1,041,128 1.2% 813,876 1.2% 78.2% 285,980 3,088 1.1% 35.1%

2016 1,053,408 1.2% 823,392 1.2% 78.2% 289,862 3,882 1.4% 35.2%

2017 1,065,833 1.2% 833,019 1.2% 78.2% 293,813 3,951 1.4% 35.3%

2018 1,078,404 1.2% 842,758 1.2% 78.1% 297,798 3,985 1.4% 35.3%

2019 1,091,124 1.2% 852,611 1.2% 78.1% 302,053 4,255 1.4% 35.4%

2020 1,103,993 1.2% 862,580 1.2% 78.1% 306,323 4,270 1.4% 35.5%

2021 1,116,029 1.1% 871,909 1.1% 78.1% 310,504 4,181 1.4% 35.6%

2022 1,128,196 1.1% 881,339 1.1% 78.1% 314,691 4,187 1.3% 35.7%

2023 1,140,496 1.1% 890,871 1.1% 78.1% 318,841 4,150 1.3% 35.8%

2024 1,152,930 1.1% 900,506 1.1% 78.1% 322,982 4,141 1.3% 35.9%

2025 1,165,500 1.1% 910,245 1.1% 78.1% 327,130 4,148 1.3% 35.9%

2026 1,178,206 1.1% 920,089 1.1% 78.1% 331,296 4,166 1.3% 36.0%

2027 1,191,051 1.1% 930,040 1.1% 78.1% 335,485 4,189 1.3% 36.1%

2028 1,204,036 1.1% 940,099 1.1% 78.1% 339,703 4,218 1.3% 36.1%

2029 1,217,163 1.1% 950,267 1.1% 78.1% 343,951 4,248 1.3% 36.2%

2030 1,230,432 1.1% 960,544 1.1% 78.1% 348,232 4,281 1.2% 36.3%

2031 1,242,587 1.0% 969,960 1.0% 78.1% 352,409 4,177 1.2% 36.3%

2032 1,254,861 1.0% 979,469 1.0% 78.1% 356,602 4,193 1.2% 36.4%

2033 1,267,257 1.0% 989,070 1.0% 78.0% 360,755 4,153 1.2% 36.5%

Average Growth Rates Average Growth Rates

2008-2012 1.0% 0.9% 2008-2012 0.9%

2003-2012 1.0% 1.0% 2003-2012 1.3%

1998-2012 0.9% 0.9% 1998-2012 1.2%

2013-2033 1.1% 1.1% 2013-2033 1.3%
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1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

Long-Term (20-Year) Customer count Forecast

Calendar Year Basis

GS-1 

Secondary

GS-1 Accounts

Average Secondary as % of Population

Annual GS-1 Average Population in NWE Srvce Average

GS-1 Secondary Annual within N.W.E. Territory Annual

Secondary Account Growth Service per Business GS-1 Primary

Accounts Additions (%) Territory Account Accounts

33,049 1,008 3.0% 5.3% 19 134

33,926 878 2.6% 5.4% 19 135

35,145 1,219 3.5% 5.5% 18 136

35,796 651 1.8% 5.6% 18 138

36,571 775 2.1% 5.8% 17 139

37,132 561 1.5% 5.9% 17 140

37,846 715 1.9% 6.1% 16 140

38,406 559 1.5% 6.2% 16 142

39,277 872 2.2% 6.3% 16 144

40,090 813 2.0% 6.4% 16 145

41,061 970 2.4% 6.4% 16 144

42,187 1,126 2.7% 6.4% 16 146

43,407 1,220 2.8% 6.5% 15 148

44,764 1,357 3.0% 6.6% 15 154

46,066 1,302 2.8% 6.7% 15 157

47,294 1,228 2.6% 6.9% 14 158

48,207 913 1.9% 7.0% 14 155

48,771 564 1.2% 7.1% 14 146

49,759 988 2.0% 7.1% 14 152

50,881 1,122 2.2% 7.2% 14 152

51,967 1,086 2.1% 7.3% 14 154

53,035 1,068 2.0% 7.4% 14 156

54,251 1,216 2.2% 7.5% 13 158

55,491 1,240 2.2% 7.6% 13 162

56,724 1,233 2.2% 7.7% 13 164

58,195 1,471 2.5% 7.8% 13 163

59,458 1,263 2.1% 7.8% 13 161

60,314 856 1.4% 7.9% 13 162

60,872 558 0.9% 7.9% 13 165

61,430 558 0.9% 7.9% 13 167

61,963 533 0.9% 7.9% 13 168

62,893 930 1.5% 7.9% 13 168

64,143 1,250 2.0% 8.0% 13 168

65,578 1,435 2.2% 8.1% 12 168

67,056 1,478 2.3% 8.1% 12 168

68,471 1,415 2.1% 8.2% 12 168

69,772 1,301 1.9% 8.3% 12 168

70,956 1,184 1.7% 8.3% 12 168

72,055 1,099 1.5% 8.4% 12 168

73,106 1,051 1.5% 8.4% 12 168

74,149 1,043 1.4% 8.4% 12 168

75,214 1,065 1.4% 8.4% 12 168

76,315 1,101 1.5% 8.5% 12 168

77,454 1,139 1.5% 8.5% 12 168

78,622 1,168 1.5% 8.5% 12 168

79,807 1,185 1.5% 8.6% 12 168

80,996 1,189 1.5% 8.6% 12 168

82,181 1,185 1.5% 8.6% 12 168

83,360 1,179 1.4% 8.7% 12 168

84,523 1,163 1.4% 8.7% 11 168

85,669 1,146 1.4% 8.7% 11 168

86,804 1,135 1.3% 8.8% 11 168

Average Growth Rates

2008-2012 1.2%

2003-2012 1.7%

1998-2012 1.8%

2013-2033 1.6%
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1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

Long-Term (20-Year) Customer count Forecast

Calendar Year Basis

Average Average Average Average

Annual Annual Maximum Annual Annual Annual

GS-2 Sub GS-2 Trans Irrigation Lighting Total NWE Growth

Accounts Accounts Accounts Accounts Accounts (%)

57 4 2,757 1,648 232,743 1.3%

57 4 2,825 1,701 236,294 1.5%

57 4 2,910 1,731 240,669 1.9%

57 4 2,860 2,579 244,408 1.6%

57 4 2,830 2,700 245,901 0.6%

58 4 2,742 2,745 246,964 0.4%

58 4 2,870 2,769 248,476 0.6%

60 5 2,713 2,750 248,677 0.1%

62 5 2,817 2,833 250,173 0.6%

59 6 2,678 2,841 252,677 1.0%

57 6 2,787 2,875 256,438 1.5%

59 6 2,114 2,914 260,153 1.4%

60 6 2,759 2,949 266,161 2.3%

58 7 2,566 2,999 271,154 1.9%

59 7 2,712 3,104 276,443 2.0%

59 10 2,544 2,819 280,729 1.6%

53 11 2,695 2,864 284,736 1.4%

47 7 2,757 3,295 286,388 0.6%

58 8 2,697 3,979 292,437 2.1%

57 8 2,791 3,706 295,186 0.9%

56 9 2,903 3,758 299,791 1.6%

55 9 3,060 3,810 304,770 1.7%

54 9 3,044 3,818 310,090 1.7%

53 11 3,102 3,812 315,755 1.8%

53 16 3,152 3,792 322,024 2.0%

53 16 3,162 3,794 327,864 1.8%

53 16 3,326 3,818 332,931 1.5%

53 16 3,356 3,795 336,188 1.0%

53 16 3,345 3,782 338,804 0.8%

53 18 3,334 3,771 340,904 0.6%

52 20 3,468 3,771 343,426 0.7%

52 20 3468 3771 350,921 2.2%

52 20 3468 3771 354,514 1.0%

52 20 3468 3771 359,037 1.3%

52 20 3468 3771 364,397 1.5%

52 20 3468 3771 369,763 1.5%

52 20 3468 3771 375,049 1.4%

52 20 3468 3771 380,488 1.5%

52 20 3468 3771 385,857 1.4%

52 20 3468 3771 391,089 1.4%

52 20 3468 3771 396,319 1.3%

52 20 3468 3771 401,534 1.3%

52 20 3468 3771 406,776 1.3%

52 20 3468 3771 412,063 1.3%

52 20 3468 3771 417,397 1.3%

52 20 3468 3771 422,771 1.3%

52 20 3468 3771 428,178 1.3%

52 20 3468 3771 433,611 1.3%

52 20 3468 3771 439,071 1.3%

52 20 3468 3771 444,411 1.2%

52 20 3468 3771 449,750 1.2%

52 20 3468 3771 455,038 1.2%

Average Growth Rates

2008-2012 0.9%

2003-2012 1.4%

1998-2012 1.4%

2013-2033 1.3%
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Degree Day Data for NWE Service Territory

Source: NWE Load Research

9 Weather Stations

Monthly Heating Degree Days Annual

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

1993 1585 1356 873 643 270 240 207 151 344 629 1141 1135 8573

1994 1134 1249 814 599 296 168 45 33 158 652 1067 1257 7472

1995 1268 959 1007 723 470 229 57 81 295 694 896 1255 7934

1996 1559 1297 1169 625 549 147 31 62 331 682 1205 1441 9097

1997 1506 1057 944 822 376 160 81 67 207 637 1001 1266 8122

1998 1348 973 1017 599 341 288 9 23 164 638 886 1307 7591

1999 1171 907 873 728 471 217 84 29 362 592 747 1096 7275

2000 1256 1025 848 583 380 166 27 38 304 655 1270 1477 8028

2001 1316 1327 925 664 317 195 32 9 165 622 826 1264 7660

2002 1229 1054 1293 758 478 188 23 101 261 824 928 1138 8274

2003 1152 1172 980 600 432 176 9 22 269 511 1158 1187 7667

2004 1437 1098 752 574 467 215 36 76 312 629 914 1111 7619

2005 1401 961 876 646 441 227 34 79 268 554 939 1380 7806

2006 985 1095 978 564 345 93 4 51 256 692 973 1195 7229

2007 1279 1073 720 636 333 117 1 35 268 566 960 1224 7213

2008 1358 1014 942 751 401 198 15 46 273 591 767 1442 7798

2009 1213 964 1034 668 356 191 32 49 121 783 868 1555 7833

2010 1276 1078 782 629 501 183 50 71 235 479 1112 1386 7780

2011 1269 1273 954 757 480 223 22 16 144 543 997 1190 7867

2012 1142 1072 729 526 435 145 7 30 150 657 879 1240 7012

20 yr Avg 1294 1100 925 655 407 188 40 53 244 631 977 1277 7793

Monthly Cooling Degree Days Annual

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

1993 0 0 0 0 10 26 17 40 6 0 0 0 98

1994 0 0 0 1 3 53 156 170 20 0 0 0 403

1995 0 0 0 0 1 17 80 89 23 1 0 0 210

1996 0 0 0 0 0 39 138 127 8 0 0 0 311

1997 0 0 0 0 3 22 76 88 21 2 0 0 211

1998 0 0 0 0 2 4 173 144 82 0 0 0 405

1999 0 0 0 0 3 16 101 136 2 0 0 0 258

2000 0 0 0 0 2 30 191 146 21 0 0 0 389

2001 0 0 0 1 19 50 169 205 38 1 0 0 482

2002 0 0 0 0 8 54 218 30 23 0 0 0 333

2003 0 0 0 0 19 47 266 224 28 3 0 0 586

2004 0 0 0 0 0 21 153 95 10 1 0 0 280

2005 0 0 0 0 1 29 180 119 21 1 0 0 351

2006 0 0 0 0 18 62 280 118 22 0 0 0 499

2007 0 0 0 0 5 64 378 146 39 0 0 0 632

2008 0 0 0 0 9 42 168 155 4 0 0 0 378

2009 0 0 0 1 15 29 136 116 75 0 0 0 371

2010 0 0 0 0 1 28 119 109 11 2 0 0 271

2011 0 0 0 0 0 20 147 157 34 5 0 0 362

2012 0 0 0 3 5 60 252 162 19 1 0 0 501

20 yr Avg 0 0 0 0 6 36 170 129 25 1 0 0 367
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Degree Day Data for NWE Service Territory

Source: NWE Load Research

9 Weather Stations

Total Degree Days (HDD + CDD) Annual

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

1993 1585 1356 873 643 279 265 224 191 350 630 1141 1135 8671

1994 1134 1249 814 599 299 222 201 204 178 652 1067 1257 7875

1995 1268 959 1007 723 471 246 137 170 318 695 896 1255 8144

1996 1559 1297 1169 625 549 185 169 188 339 682 1205 1441 9408

1997 1506 1057 944 822 379 181 156 155 228 638 1001 1266 8333

1998 1348 973 1017 599 343 292 182 166 246 638 886 1307 7996

1999 1171 907 873 728 474 234 184 165 364 592 747 1096 7534

2000 1256 1025 848 583 382 195 218 184 325 655 1270 1477 8417

2001 1316 1327 925 665 336 244 201 214 203 623 826 1264 8142

2002 1229 1054 1293 758 486 242 241 131 284 824 928 1138 8606

2003 1152 1172 980 600 451 222 275 246 297 514 1158 1187 8253

2004 1437 1098 752 574 467 237 189 170 321 630 914 1111 7899

2005 1401 961 876 646 442 256 214 198 289 556 939 1380 8158

2006 985 1095 978 564 363 154 284 169 277 692 973 1195 7728

2007 1279 1073 720 637 338 181 379 181 307 566 960 1224 7844

2008 1358 1014 942 751 410 240 183 201 278 591 767 1442 8175

2009 1213 964 1034 668 371 220 168 165 196 783 868 1555 8205

2010 1276 1078 782 629 502 211 169 180 246 482 1112 1386 8051

2011 1269 1273 954 757 480 242 168 173 178 548 997 1190 8229

2012 1142 1072 729 529 441 205 259 192 168 658 879 1240 7513

20 yr Avg 1294 1100 925 655 413 224 210 182 270 632 977 1277 8159
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Temperature Data for NWE Service Territory

9 Weather Stations

Average Minimum Temperature

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

1993 -23 -22 1 24 31 35 40 34 26 13 -16 4 12

1994 -8 -28 11 18 32 33 40 40 32 19 -3 -9 15

1995 -14 -11 -9 14 24 33 40 36 21 10 -1 -16 11

1996 -30 -34 -14 22 23 35 40 38 24 5 -11 -23 6

1997 -32 2 -6 4 25 33 36 39 29 15 0 -1 12

1998 -25 5 -5 22 29 31 47 41 31 18 10 -25 15

1999 -10 5 6 12 24 32 36 41 26 18 11 8 17

2000 -8 -2 13 14 28 33 40 38 19 15 -6 -20 14

2001 -4 -14 6 18 24 35 46 42 34 19 3 -5 17

2002 -11 -14 -18 4 20 35 41 35 29 -4 -1 0 10

2003 -5 -22 -10 16 26 34 43 39 27 2 -10 -9 11

2004 -28 -6 7 22 24 35 41 41 -13 21 9 -13 12

2005 -25 3 7 18 21 37 41 37 30 23 1 -19 15

2006 14 -21 9 23 27 42 48 40 32 3 -13 -1 17

2007 -13 -9 7 17 31 37 49 42 30 22 -6 -5 17

2008 -22 -1 11 8 27 34 42 42 33 17 14 -23 15

2009 -16 -1 -10 17 23 33 43 43 31 8 12 -24 13

2010 -19 -3 14 19 24 37 43 40 35 23 -17 -14 15

2011 -18 -22 2 20 29 37 44 44 33 21 -4 -3 15

2012 -13 2 10 20 26 37 46 39 34 14 -1 -8 17

20 yr Avg -15 -10 2 17 26 35 42 40 27 14 -1 -10 14

Average Maximum Temperature

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

1993 49 48 71 66 87 89 93 90 84 81 55 55 72

1994 53 52 71 79 83 90 96 96 92 75 55 54 75

1995 53 67 64 69 81 84 92 95 91 77 63 53 74

1996 53 59 59 79 70 91 95 98 84 82 60 50 73

1997 53 52 69 72 83 87 90 94 87 83 65 52 74

1998 53 53 60 79 84 81 97 97 96 76 62 56 74

1999 52 58 72 73 86 86 99 95 85 76 75 54 76

2000 52 56 66 75 81 92 100 99 93 75 59 47 75

2001 53 44 62 81 90 91 96 101 93 83 66 49 76

2002 57 58 59 71 85 94 102 88 90 71 62 55 74

2003 58 48 67 75 89 93 102 100 92 82 62 55 77

2004 49 50 77 77 79 86 98 93 89 78 67 59 75

2005 59 60 68 75 77 91 98 97 90 77 65 52 76

2006 54 57 59 71 86 89 96 92 86 73 67 52 73

2007 53 54 68 75 80 91 100 93 90 74 61 52 74

2008 49 51 56 74 83 91 93 94 81 79 64 53 72

2009 51 51 60 74 84 86 92 90 89 70 65 42 71

2010 47 47 63 70 78 85 89 94 83 81 67 45 71

2011 47 54 56 61 70 87 94 92 86 82 57 50 70

2012 54 47 67 80 83 88 94 94 85 75 69 53 74

20 yr Avg 52 53 65 74 82 89 96 95 88 77 63 52 74
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Temperature Data for NWE Service Territory

9 Weather Stations

Average Temperature

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

1993 12 16 37 43 56 58 59 61 53 45 27 29 41

1994 27 18 38 45 55 61 68 68 60 44 29 25 45

1995 24 30 32 40 50 58 65 64 56 42 34 24 43

1996 13 22 26 44 47 61 67 67 54 43 24 17 40

1997 16 28 34 37 53 60 65 65 59 45 31 25 43

1998 20 31 31 45 54 56 70 69 62 45 35 23 45

1999 26 33 37 41 50 58 65 68 53 46 40 31 46

2000 24 29 37 45 53 60 70 68 56 44 23 17 44

2001 24 17 35 43 56 60 69 71 60 45 38 24 45

2002 25 28 21 39 49 60 70 62 57 38 35 28 43

2003 27 23 32 45 51 60 72 71 56 49 26 27 45

2004 18 27 40 46 49 58 68 65 55 44 35 29 44

2005 19 31 36 43 51 58 69 65 56 48 34 21 44

2006 34 25 33 46 54 63 72 66 57 42 32 26 46

2007 23 25 40 43 54 62 75 67 56 46 33 24 46

2008 21 28 33 39 52 59 68 67 55 45 38 17 43

2009 24 28 31 42 52 59 67 66 62 39 36 15 43

2010 23 24 38 43 48 59 66 65 56 49 28 20 43

2011 22 19 32 40 49 58 68 68 60 47 32 26 43

2012 27 27 40 46 50 61 71 68 59 43 34 23 46

20 yr Avg 22 25 34 43 52 59 68 67 57 44 32 24 44
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NorthWestern Energy 

2013 Resource Procurement Plan

1 in 10 Peak Demand Forecast

1 in 10 Peak Demand Forecast Peak Demand DSM 1 in 10 Peak Demand Forecast

Excluding DSM (MW) Savings Forecast (MW) Including DSM (MW)

Year Winter Summer Year Winter Summer Year Winter Summer

2013 1,200 1,108 2013 10 10 2013 1,190 1,098

2014 1,221 1,126 2014 21 20 2014 1,200 1,106

2015 1,240 1,142 2015 30 28 2015 1,210 1,114

2016 1,260 1,161 2016 40 38 2016 1,220 1,123

2017 1,280 1,179 2017 50 48 2017 1,230 1,131

2018 1,300 1,197 2018 60 58 2018 1,240 1,139

2019 1,320 1,213 2019 69 66 2019 1,250 1,147

2020 1,340 1,232 2020 79 76 2020 1,261 1,156

2021 1,361 1,250 2021 89 86 2021 1,272 1,164

2022 1,381 1,269 2022 99 95 2022 1,282 1,173

2023 1,401 1,286 2023 109 104 2023 1,293 1,182

2024 1,425 1,307 2024 118 114 2024 1,306 1,193

2025 1,439 1,319 2025 118 114 2025 1,321 1,205

2026 1,454 1,331 2026 118 114 2026 1,336 1,217

2027 1,466 1,340 2027 118 114 2027 1,348 1,226

2028 1,478 1,350 2028 118 114 2028 1,360 1,236

2029 1,490 1,360 2029 118 114 2029 1,372 1,246

2030 1,502 1,369 2030 118 114 2030 1,384 1,256

2031 1,514 1,379 2031 118 114 2031 1,396 1,265

2032 1,527 1,389 2032 118 114 2032 1,408 1,275

2033 1,539 1,399 2033 118 114 2033 1,421 1,286

Averge 

Growth 

Rate
1.25% 1.17%

Averge 

Growth 

Rate
13.28% 13.07%

Averge 

Growth 

Rate
0.89% 0.79%
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NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm Mean Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

Mean NG Mean HL Mean LL Mean NG Mean HL Mean LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2014-01 3.22  37.46  33.99  3.81  34.46  30.99  

2014-02 3.22  38.55  33.98  3.81  35.55  30.98  

2014-03 3.19  36.69  32.67  3.78  33.69  29.67  

2014-04 3.14  34.43  30.41  3.73  31.43  27.41  

2014-05 3.15  28.89  13.77  3.74  25.89  10.77  

2014-06 3.16  28.89  13.77  3.75  25.89  10.77  

2014-07 3.18  28.49  13.36  3.77  25.49  10.36  

2014-08 3.19  41.80  29.30  3.79  38.80  26.30  

2014-09 3.20  41.80  29.30  3.80  38.80  26.30  

2014-10 3.28  41.80  29.30  3.87  38.80  26.30  

2014-11 3.42  39.85  34.10  4.02  36.85  31.10  

2014-12 3.55  40.00  34.25  4.14  37.00  31.25  

2015-01 3.59  43.05  37.30  4.18  40.05  34.30  

2015-02 3.57  42.81  36.65  4.16  39.81  33.65  

2015-03 3.52  40.75  34.88  4.11  37.75  31.88  

2015-04 3.24  38.24  32.73  3.83  35.24  29.73  

2015-05 3.24  30.19  16.38  3.84  27.19  13.38  

2015-06 3.25  30.19  16.38  3.84  27.19  13.38  

2015-07 3.27  29.77  16.15  3.86  26.77  13.15  

2015-08 3.28  43.35  29.95  3.87  40.35  26.95  

2015-09 3.29  43.35  29.95  3.88  40.35  26.95  

2015-10 3.36  43.35  29.95  3.95  40.35  26.95  

2015-11 3.55  40.86  34.00  4.14  37.86  31.00  

2015-12 3.68  41.01  34.13  4.27  38.01  31.13  

2016-01 3.72  44.14  36.73  4.32  41.14  33.73  

2016-02 3.71  45.56  38.39  4.30  42.56  35.39  

2016-03 3.65  43.36  36.53  4.24  40.36  33.53  

2016-04 3.33  40.69  34.28  3.92  37.69  31.28  

2016-05 3.33  29.44  14.37  3.93  26.44  11.37  

2016-06 3.34  29.44  14.37  3.93  26.44  11.37  

2016-07 3.36  29.03  14.17  3.95  26.03  11.17  

2016-08 3.37  46.45  32.60  3.97  43.45  29.60  

2016-09 3.38  46.45  32.60  3.97  43.45  29.60  

2016-10 3.45  46.45  32.60  4.05  43.45  29.60  

2016-11 3.68  43.48  36.72  4.27  40.48  33.72  

2016-12 3.81  43.65  36.86  4.40  40.65  33.86  

2017-01 3.86  46.97  39.67  4.45  43.97  36.67  
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NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm Mean Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

Mean NG Mean HL Mean LL Mean NG Mean HL Mean LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2017-02 3.84  46.24  37.38  4.43  43.24  34.38  

2017-03 3.78  44.01  35.58  4.37  41.01  32.58  

2017-04 3.52  41.30  33.39  4.11  38.30  30.39  

2017-05 3.53  33.05  17.78  4.12  30.05  14.78  

2017-06 3.53  33.05  17.78  4.12  30.05  14.78  

2017-07 3.55  32.59  17.53  4.14  29.59  14.53  

2017-08 3.57  47.80  33.80  4.16  44.80  30.80  

2017-09 3.58  47.80  33.80  4.17  44.80  30.80  

2017-10 3.66  47.80  33.80  4.25  44.80  30.80  

2017-11 3.90  44.31  34.92  4.49  41.31  31.92  

2017-12 4.06  44.48  35.05  4.65  41.48  32.05  

2018-01 4.13  47.87  37.73  4.72  44.87  34.73  

2018-02 4.10  48.30  39.86  4.70  45.30  36.86  

2018-03 4.04  45.97  37.94  4.63  42.97  34.94  

2018-04 3.91  43.13  35.60  4.50  40.13  32.60  

2018-05 3.92  35.01  19.04  4.51  32.01  16.04  

2018-06 3.92  35.01  19.04  4.51  32.01  16.04  

2018-07 3.95  34.52  18.77  4.54  31.52  15.77  

2018-08 3.96  50.40  35.95  4.55  47.40  32.95  

2018-09 3.98  50.40  35.95  4.57  47.40  32.95  

2018-10 4.07  50.40  35.95  4.66  47.40  32.95  

2018-11 4.19  47.13  37.31  4.78  44.13  34.31  

2018-12 4.37  47.31  37.45  4.96  44.31  34.45  

2019-01 4.46  50.91  40.30  5.05  47.91  37.30  

2019-02 4.44  51.36  42.39  5.03  48.36  39.39  

2019-03 4.38  48.88  40.35  4.97  45.88  37.35  

2019-04 4.26  45.87  37.86  4.86  42.87  34.86  

2019-05 4.28  38.18  21.50  4.88  35.18  18.50  

2019-06 4.29  38.18  21.50  4.89  35.18  18.50  

2019-07 4.33  37.65  21.20  4.92  34.65  18.20  

2019-08 4.35  54.30  38.20  4.94  51.30  35.20  

2019-09 4.36  54.30  38.20  4.96  51.30  35.20  

2019-10 4.45  54.30  38.20  5.05  51.30  35.20  

2019-11 4.58  49.66  40.17  5.17  46.66  37.17  

2019-12 4.76  49.84  40.33  5.35  46.84  37.33  

2020-01 4.84  53.65  43.40  5.43  50.65  40.40  

2020-02 4.82  54.31  45.98  5.41  51.31  42.98  
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NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm Mean Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

Mean NG Mean HL Mean LL Mean NG Mean HL Mean LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2020-03 4.75  51.69  43.76  5.35  48.69  40.76  

2020-04 4.63  48.50  41.06  5.22  45.50  38.06  

2020-05 4.65  40.89  25.22  5.24  37.89  22.22  

2020-06 4.66  40.89  25.22  5.25  37.89  22.22  

2020-07 4.69  40.32  24.87  5.29  37.32  21.87  

2020-08 4.44  59.05  41.45  5.03  56.05  38.45  

2020-09 4.46  59.05  41.45  5.05  56.05  38.45  

2020-10 4.55  59.05  41.45  5.14  56.05  38.45  

2020-11 4.67  52.82  43.68  5.27  49.82  40.68  

2020-12 4.86  53.02  43.84  5.45  50.02  40.84  

2021-01 4.94  69.73  59.85  5.53  66.73  56.85  

2021-02 4.92  68.10  59.60  5.51  65.10  56.60  

2021-03 4.85  65.43  57.34  5.44  62.43  54.34  

2021-04 4.73  62.18  54.58  5.32  59.18  51.58  

2021-05 4.75  54.41  38.41  5.34  51.41  35.41  

2021-06 4.76  54.41  38.41  5.35  51.41  35.41  

2021-07 4.79  53.82  38.05  5.39  50.82  35.05  

2021-08 4.53  72.94  54.98  5.13  69.94  51.98  

2021-09 4.55  72.94  54.98  5.14  69.94  51.98  

2021-10 4.64  72.94  54.98  5.24  69.94  51.98  

2021-11 4.77  66.58  57.25  5.36  63.58  54.25  

2021-12 4.96  66.79  57.42  5.55  63.79  54.42  

2022-01 5.05  71.54  61.46  5.64  68.54  58.46  

2022-02 5.02  69.88  61.20  5.62  66.88  58.20  

2022-03 4.95  67.15  58.90  5.55  64.15  55.90  

2022-04 4.83  63.84  56.08  5.42  60.84  53.08  

2022-05 4.85  55.90  39.57  5.44  52.90  36.57  

2022-06 4.86  55.90  39.57  5.45  52.90  36.57  

2022-07 4.89  55.30  39.21  5.49  52.30  36.21  

2022-08 4.63  74.82  56.49  5.22  71.82  53.49  

2022-09 4.64  74.82  56.49  5.24  71.82  53.49  

2022-10 4.74  74.82  56.49  5.33  71.82  53.49  

2022-11 4.87  68.33  58.80  5.46  65.33  55.80  

2022-12 5.07  68.54  58.98  5.66  65.54  55.98  

2023-01 5.15  73.41  63.12  5.74  70.41  60.12  

2023-02 5.13  71.71  62.85  5.72  68.71  59.85  

2023-03 5.06  68.93  60.50  5.65  65.93  57.50  
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NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm Mean Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

Mean NG Mean HL Mean LL Mean NG Mean HL Mean LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2023-04 4.93  65.55  57.63  5.52  62.55  54.63  

2023-05 4.95  57.44  40.77  5.54  54.44  37.77  

2023-06 4.96  57.44  40.77  5.55  54.44  37.77  

2023-07 5.00  56.83  40.41  5.59  53.83  37.41  

2023-08 4.73  76.75  58.04  5.32  73.75  55.04  

2023-09 4.74  76.75  58.04  5.33  73.75  55.04  

2023-10 4.84  76.75  58.04  5.43  73.75  55.04  

2023-11 4.97  70.13  60.40  5.57  67.13  57.40  

2023-12 5.17  70.34  60.59  5.76  67.34  57.59  

2024-01 5.26  76.50  64.84  5.85  73.50  61.84  

2024-02 5.24  74.77  64.56  5.83  71.77  61.56  

2024-03 5.16  71.93  62.16  5.76  68.93  59.16  

2024-04 5.03  68.48  59.23  5.62  65.48  56.23  

2024-05 5.05  60.20  42.03  5.65  57.20  39.03  

2024-06 5.07  60.20  42.03  5.66  57.20  39.03  

2024-07 5.10  59.58  41.66  5.69  56.58  38.66  

2024-08 4.83  79.91  59.65  5.42  76.91  56.65  

2024-09 4.84  79.91  59.65  5.43  76.91  56.65  

2024-10 4.94  79.91  59.65  5.53  76.91  56.65  

2024-11 5.08  73.15  62.06  5.67  70.15  59.06  

2024-12 5.28  73.37  62.26  5.87  70.37  59.26  

2025-01 5.37  78.56  66.62  5.96  75.56  63.62  

2025-02 5.35  76.79  66.33  5.94  73.79  63.33  

2025-03 5.27  73.89  63.88  5.87  70.89  60.88  

2025-04 5.14  70.37  60.89  5.73  67.37  57.89  

2025-05 5.16  61.92  43.34  5.75  58.92  40.34  

2025-06 5.17  61.92  43.34  5.76  58.92  40.34  

2025-07 5.21  61.29  42.96  5.80  58.29  39.96  

2025-08 4.93  82.04  61.32  5.52  79.04  58.32  

2025-09 4.94  82.04  61.32  5.54  79.04  58.32  

2025-10 5.05  82.04  61.32  5.64  79.04  58.32  

2025-11 5.19  75.14  63.78  5.78  72.14  60.78  

2025-12 5.39  75.36  63.99  5.98  72.36  60.99  

2026-01 5.48  80.67  68.44  6.08  77.67  65.44  

2026-02 5.46  78.87  68.15  6.05  75.87  65.15  

2026-03 5.38  75.91  65.64  5.98  72.91  62.64  

2026-04 5.25  72.31  62.59  5.84  69.31  59.59  
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NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm Mean Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

Mean NG Mean HL Mean LL Mean NG Mean HL Mean LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2026-05 5.27  63.69  44.68  5.86  60.69  41.68  

2026-06 5.28  63.69  44.68  5.87  60.69  41.68  

2026-07 5.32  63.05  44.29  5.91  60.05  41.29  

2026-08 5.03  84.23  63.03  5.62  81.23  60.03  

2026-09 5.05  84.23  63.03  5.64  81.23  60.03  

2026-10 5.15  84.23  63.03  5.74  81.23  60.03  

2026-11 5.29  77.18  65.54  5.89  74.18  62.54  

2026-12 5.50  77.41  65.76  6.10  74.41  62.76  

2027-01 5.60  82.84  70.33  6.19  79.84  67.33  

2027-02 5.57  81.00  70.04  6.17  78.00  67.04  

2027-03 5.50  77.98  67.48  6.09  74.98  64.48  

2027-04 5.36  74.31  64.36  5.95  71.31  61.36  

2027-05 5.38  65.51  46.08  5.97  62.51  43.08  

2027-06 5.39  65.51  46.08  5.98  62.51  43.08  

2027-07 5.43  64.85  45.68  6.02  61.85  42.68  

2027-08 5.14  86.47  64.81  5.73  83.47  61.81  

2027-09 5.15  86.47  64.81  5.75  83.47  61.81  

2027-10 5.26  86.47  64.81  5.85  83.47  61.81  

2027-11 5.41  79.28  67.37  6.00  76.28  64.37  

2027-12 5.62  79.51  67.60  6.21  76.51  64.60  

2028-01 5.72  85.10  72.29  6.31  82.10  69.29  

2028-02 5.69  83.22  71.99  6.28  80.22  68.99  

2028-03 5.61  80.14  69.38  6.20  77.14  66.38  

2028-04 5.47  76.39  66.19  6.06  73.39  63.19  

2028-05 5.49  67.41  47.53  6.09  64.41  44.53  

2028-06 5.50  67.41  47.53  6.10  64.41  44.53  

2028-07 5.54  66.73  47.12  6.14  63.73  44.12  

2028-08 5.24  88.80  66.65  5.84  85.80  63.65  

2028-09 5.26  88.80  66.65  5.85  85.80  63.65  

2028-10 5.37  88.80  66.65  5.96  85.80  63.65  

2028-11 5.52  81.46  69.26  6.11  78.46  66.26  

2028-12 5.74  81.70  69.50  6.33  78.70  66.50  

2029-01 5.84  87.42  74.31  6.43  84.42  71.31  

2029-02 5.81  85.51  74.00  6.40  82.51  71.00  

2029-03 5.73  82.36  71.34  6.32  79.36  68.34  

2029-04 5.58  78.53  68.08  6.18  75.53  65.08  

2029-05 5.61  69.37  49.04  6.20  66.37  46.04  
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NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm Mean Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

Mean NG Mean HL Mean LL Mean NG Mean HL Mean LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2029-06 5.62  69.37  49.04  6.21  66.37  46.04  

2029-07 5.66  68.67  48.62  6.25  65.67  45.62  

2029-08 5.35  91.20  68.55  5.95  88.20  65.55  

2029-09 5.37  91.20  68.55  5.96  88.20  65.55  

2029-10 5.48  91.20  68.55  6.08  88.20  65.55  

2029-11 5.63  83.71  71.22  6.23  80.71  68.22  

2029-12 5.86  83.95  71.46  6.45  80.95  68.46  

2030-01 5.96  89.82  76.39  6.55  86.82  73.39  

2030-02 5.93  87.87  76.08  6.53  84.87  73.08  

2030-03 5.85  84.66  73.36  6.44  81.66  70.36  

2030-04 5.70  80.75  70.03  6.29  77.75  67.03  

2030-05 5.73  71.40  50.60  6.32  68.40  47.60  

2030-06 5.74  71.40  50.60  6.33  68.40  47.60  

2030-07 5.78  70.68  50.17  6.37  67.68  47.17  

2030-08 5.47  93.68  70.51  6.06  90.68  67.51  

2030-09 5.48  93.68  70.51  6.08  90.68  67.51  

2030-10 5.60  93.68  70.51  6.19  90.68  67.51  

2030-11 5.75  86.04  73.24  6.35  83.04  70.24  

2030-12 5.98  86.28  73.48  6.57  83.28  70.48  

2031-01 6.08  92.31  78.56  6.68  89.31  75.56  

2031-02 6.06  90.32  78.24  6.65  87.32  75.24  

2031-03 5.97  87.05  75.46  6.57  84.05  72.46  

2031-04 5.82  83.05  72.06  6.41  80.05  69.06  

2031-05 5.85  73.51  52.23  6.44  70.51  49.23  

2031-06 5.86  73.51  52.23  6.45  70.51  49.23  

2031-07 5.90  72.78  51.79  6.49  69.78  48.79  

2031-08 5.58  96.25  72.55  6.17  93.25  69.55  

2031-09 5.60  96.25  72.55  6.19  93.25  69.55  

2031-10 5.72  96.25  72.55  6.31  93.25  69.55  

2031-11 5.87  88.45  75.34  6.47  85.45  72.34  

2031-12 6.11  88.70  75.59  6.70  85.70  72.59  

2032-01 6.21  94.87  80.79  6.80  91.87  77.79  

2032-02 6.18  92.84  80.46  6.78  89.84  77.46  

2032-03 6.10  89.50  77.63  6.69  86.50  74.63  

2032-04 5.94  85.42  74.16  6.54  82.42  71.16  

2032-05 5.97  75.68  53.91  6.56  72.68  50.91  

2032-06 5.98  75.68  53.91  6.57  72.68  50.91  
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NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm Mean Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

Mean NG Mean HL Mean LL Mean NG Mean HL Mean LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2032-07 6.02  74.94  53.47  6.62  71.94  50.47  

2032-08 5.70  98.89  74.66  6.29  95.89  71.66  

2032-09 5.72  98.89  74.66  6.31  95.89  71.66  

2032-10 5.84  98.89  74.66  6.43  95.89  71.66  

2032-11 6.00  90.93  77.50  6.59  87.93  74.50  

2032-12 6.24  91.19  77.76  6.83  88.19  74.76  

2033-01 6.34  97.26  82.85  6.93  94.26  79.85  

2033-02 6.31  95.18  82.51  6.91  92.18  79.51  

2033-03 6.23  91.77  79.62  6.82  88.77  76.62  

2033-04 6.07  87.61  76.08  6.66  84.61  73.08  

2033-05 6.09  77.65  55.39  6.69  74.65  52.39  

2033-06 6.11  77.65  55.39  6.70  74.65  52.39  

2033-07 6.15  76.90  54.94  6.74  73.90  51.94  

2033-08 5.82  101.36  76.59  6.41  98.36  73.59  

2033-09 5.84  101.36  76.59  6.43  98.36  73.59  

2033-10 5.96  101.36  76.59  6.55  98.36  73.59  

2033-11 6.12  93.23  79.49  6.72  90.23  76.49  

2033-12 6.37  93.50  79.75  6.96  90.50  76.75  

2034-01 6.47  99.96  85.25  7.07  96.96  82.25  

2034-02 6.45  97.84  84.91  7.04  94.84  81.91  

2034-03 6.36  94.36  81.95  6.95  91.36  78.95  

2034-04 6.19  90.11  78.33  6.79  87.11  75.33  

2034-05 6.22  79.94  57.21  6.81  76.94  54.21  

2034-06 6.24  79.94  57.21  6.83  76.94  54.21  

2034-07 6.28  79.17  56.75  6.87  76.17  53.75  

2034-08 5.94  104.15  78.86  6.53  101.15  75.86  

2034-09 5.96  104.15  78.86  6.55  101.15  75.86  

2034-10 6.08  104.15  78.86  6.68  101.15  75.86  

2034-11 6.25  95.85  81.82  6.84  92.85  78.82  

2034-12 6.50  96.12  82.09  7.09  93.12  79.09  

2035-01 6.61  102.75  87.73  7.20  99.75  84.73  

2035-02 6.58  100.59  87.38  7.18  97.59  84.38  

2035-03 6.49  97.03  84.37  7.08  94.03  81.37  

2035-04 6.33  92.69  80.67  6.92  89.69  77.67  

2035-05 6.35  82.31  59.11  6.95  79.31  56.11  

2035-06 6.37  82.31  59.11  6.96  79.31  56.11  

2035-07 6.41  81.53  58.64  7.00  78.53  55.64  
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NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm Mean Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

Mean NG Mean HL Mean LL Mean NG Mean HL Mean LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2035-08 6.07  107.03  81.20  6.66  104.03  78.20  

2035-09 6.09  107.03  81.20  6.68  104.03  78.20  

2035-10 6.21  107.03  81.20  6.80  104.03  78.20  

2035-11 6.38  98.55  84.23  6.98  95.55  81.23  

2035-12 6.64  98.83  84.50  7.23  95.83  81.50  

2036-01 6.75  105.63  90.30  7.34  102.63  87.30  

2036-02 6.72  103.43  89.94  7.31  100.43  86.94  

2036-03 6.63  99.80  86.86  7.22  96.80  83.86  

2036-04 6.46  95.36  83.09  7.05  92.36  80.09  

2036-05 6.49  84.77  61.07  7.08  81.77  58.07  

2036-06 6.50  84.77  61.07  7.09  81.77  58.07  

2036-07 6.55  83.97  60.59  7.14  80.97  57.59  

2036-08 6.19  110.00  83.64  6.79  107.00  80.64  

2036-09 6.21  110.00  83.64  6.81  107.00  80.64  

2036-10 6.34  110.00  83.64  6.93  107.00  80.64  

2036-11 6.52  101.35  86.72  7.11  98.35  83.72  

2036-12 6.78  101.64  87.00  7.37  98.64  84.00  

2037-01 6.89  108.62  92.96  7.48  105.62  89.96  

2037-02 6.86  106.36  92.59  7.45  103.36  89.59  

2037-03 6.77  102.65  89.45  7.36  99.65  86.45  

2037-04 6.59  98.13  85.60  7.19  95.13  82.60  

2037-05 6.62  87.31  63.12  7.21  84.31  60.12  

2037-06 6.64  87.31  63.12  7.23  84.31  60.12  

2037-07 6.68  86.49  62.63  7.28  83.49  59.63  

2037-08 6.32  113.08  86.15  6.92  110.08  83.15  

2037-09 6.34  113.08  86.15  6.94  110.08  83.15  

2037-10 6.47  113.08  86.15  7.07  110.08  83.15  

2037-11 6.65  104.24  89.31  7.25  101.24  86.31  

2037-12 6.92  104.53  89.59  7.51  101.53  86.59  

2038-01 7.04  111.70  95.71  7.63  108.70  92.71  

2038-02 7.01  109.40  95.34  7.60  106.40  92.34  

2038-03 6.91  105.61  92.13  7.50  102.61  89.13  

2038-04 6.73  100.99  88.20  7.32  97.99  85.20  

2038-05 6.76  89.94  65.24  7.35  86.94  62.24  

2038-06 6.78  89.94  65.24  7.37  86.94  62.24  

2038-07 6.82  89.11  64.75  7.42  86.11  61.75  

2038-08 6.46  116.25  88.76  7.05  113.25  85.76  
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NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm Mean Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

Mean NG Mean HL Mean LL Mean NG Mean HL Mean LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2038-09 6.48  116.25  88.76  7.07  113.25  85.76  

2038-10 6.61  116.25  88.76  7.20  113.25  85.76  

2038-11 6.79  107.23  91.98  7.39  104.23  88.98  

2038-12 7.06  107.53  92.28  7.66  104.53  89.28  

2039-01 7.18  114.88  98.57  7.78  111.88  95.57  

2039-02 7.15  112.54  98.18  7.75  109.54  95.18  

2039-03 7.05  108.67  94.91  7.65  105.67  91.91  

2039-04 6.87  103.95  90.89  7.47  100.95  87.89  

2039-05 6.90  92.67  67.46  7.50  89.67  64.46  

2039-06 6.92  92.67  67.46  7.51  89.67  64.46  

2039-07 6.97  91.82  66.95  7.56  88.82  63.95  

2039-08 6.59  119.53  91.47  7.18  116.53  88.47  

2039-09 6.61  119.53  91.47  7.21  116.53  88.47  

2039-10 6.75  119.53  91.47  7.34  116.53  88.47  

2039-11 6.94  110.32  94.76  7.53  107.32  91.76  

2039-12 7.21  110.63  95.05  7.80  107.63  92.05  

2040-01 7.33  118.18  101.52  7.93  115.18  98.52  

2040-02 7.30  115.78  101.13  7.90  112.78  98.13  

2040-03 7.20  111.83  97.78  7.79  108.83  94.78  

2040-04 7.02  107.02  93.68  7.61  104.02  90.68  

2040-05 7.05  95.50  69.76  7.64  92.50  66.76  

2040-06 7.06  95.50  69.76  7.66  92.50  66.76  

2040-07 7.11  94.63  69.23  7.71  91.63  66.23  

2040-08 6.73  122.93  94.27  7.32  119.93  91.27  

2040-09 6.75  122.93  94.27  7.34  119.93  91.27  

2040-10 6.89  122.93  94.27  7.48  119.93  91.27  

2040-11 7.08  113.52  97.63  7.67  110.52  94.63  

2040-12 7.36  113.83  97.93  7.96  110.83  94.93  

2041-01 7.49  121.59  104.58  8.08  118.59  101.58  

2041-02 7.46  119.14  104.18  8.05  116.14  101.18  

2041-03 7.35  115.11  100.76  7.95  112.11  97.76  

2041-04 7.17  110.19  96.58  7.76  107.19  93.58  

2041-05 7.20  98.44  72.15  7.79  95.44  69.15  

2041-06 7.21  98.44  72.15  7.80  95.44  69.15  

2041-07 7.26  97.55  71.62  7.86  94.55  68.62  

2041-08 6.87  126.44  97.18  7.46  123.44  94.18  

2041-09 6.89  126.44  97.18  7.49  123.44  94.18  
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NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm Mean Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

Mean NG Mean HL Mean LL Mean NG Mean HL Mean LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2041-10 7.04  126.44  97.18  7.63  123.44  94.18  

2041-11 7.23  116.84  100.61  7.82  113.84  97.61  

2041-12 7.52  117.15  100.92  8.11  114.15  97.92  

2042-01 7.65  125.11  107.75  8.24  122.11  104.75  

2042-02 7.61  122.62  107.34  8.21  119.62  104.34  

2042-03 7.51  118.50  103.85  8.10  115.50  100.85  

2042-04 7.32  113.48  99.58  7.91  110.48  96.58  

2042-05 7.35  101.48  74.64  7.94  98.48  71.64  

2042-06 7.36  101.48  74.64  7.96  98.48  71.64  

2042-07 7.42  100.57  74.09  8.01  97.57  71.09  

2042-08 7.02  130.06  100.19  7.61  127.06  97.19  

2042-09 7.04  130.06  100.19  7.63  127.06  97.19  

2042-10 7.18  130.06  100.19  7.78  127.06  97.19  

2042-11 7.38  120.26  103.69  7.98  117.26  100.69  

2042-12 7.68  120.59  104.01  8.27  117.59  101.01  

2043-01 7.81  128.76  111.03  8.40  125.76  108.03  

2043-02 7.77  126.21  110.61  8.37  123.21  107.61  

2043-03 7.67  122.01  107.05  8.26  119.01  104.05  

2043-04 7.47  116.88  102.69  8.06  113.88  99.69  

2043-05 7.50  104.63  77.22  8.09  101.63  74.22  

2043-06 7.52  104.63  77.22  8.11  101.63  74.22  

2043-07 7.57  103.70  76.67  8.16  100.70  73.67  

2043-08 7.16  133.82  103.32  7.76  130.82  100.32  

2043-09 7.19  133.82  103.32  7.78  130.82  100.32  

2043-10 7.33  133.82  103.32  7.93  130.82  100.32  

2043-11 7.54  123.81  106.89  8.13  120.81  103.89  

2043-12 7.84  124.14  107.22  8.43  121.14  104.22  
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NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm P95 Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

P95 NG P95 HL P95 LL P95 NG P95 HL P95 LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2014-01 3.94  45.48  37.56  4.54  42.48  34.56  

2014-02 4.18  50.08  39.85  4.77  47.08  36.85  

2014-03 4.02  47.24  38.15  4.61  44.24  35.15  

2014-04 3.87  41.87  34.49  4.46  38.87  31.49  

2014-05 4.02  35.93  16.06  4.61  32.93  13.06  

2014-06 4.05  36.63  16.76  4.65  33.63  13.76  

2014-07 4.04  35.76  16.06  4.63  32.76  13.06  

2014-08 4.29  54.77  37.23  4.89  51.77  34.23  

2014-09 4.35  57.67  38.17  4.94  54.67  35.17  

2014-10 4.39  53.85  35.70  4.98  50.85  32.70  

2014-11 4.69  50.11  40.05  5.28  47.11  37.05  

2014-12 4.82  50.06  40.60  5.42  47.06  37.60  

2015-01 4.79  57.17  44.62  5.38  54.17  41.62  

2015-02 4.90  57.36  45.68  5.49  54.36  42.68  

2015-03 4.74  53.87  42.45  5.33  50.87  39.45  

2015-04 4.44  51.90  41.07  5.03  48.90  38.07  

2015-05 4.26  40.15  20.30  4.86  37.15  17.30  

2015-06 4.14  40.28  20.64  4.74  37.28  17.64  

2015-07 4.34  39.83  20.33  4.94  36.83  17.33  

2015-08 4.33  59.67  39.77  4.92  56.67  36.77  

2015-09 4.41  58.04  38.72  5.00  55.04  35.72  

2015-10 4.52  60.30  38.95  5.11  57.30  35.95  

2015-11 4.78  55.29  43.24  5.37  52.29  40.24  

2015-12 4.73  55.23  43.10  5.33  52.23  40.10  

2016-01 5.30  58.15  44.19  5.90  55.15  41.19  

2016-02 5.15  62.86  46.74  5.75  59.86  43.74  

2016-03 4.82  56.32  44.49  5.41  53.32  41.49  

2016-04 4.39  53.82  41.93  4.99  50.82  38.93  

2016-05 4.63  39.21  18.14  5.22  36.21  15.14  

2016-06 4.63  38.74  18.37  5.23  35.74  15.37  

2016-07 4.44  37.66  17.62  5.03  34.66  14.62  

2016-08 4.37  62.58  42.38  4.97  59.58  39.38  

2016-09 4.57  65.79  43.90  5.17  62.79  40.90  

2016-10 4.59  63.22  41.25  5.18  60.22  38.25  

2016-11 4.97  59.93  47.28  5.56  56.93  44.28  

2016-12 4.89  58.17  46.18  5.48  55.17  43.18  

2017-01 5.05  63.32  49.53  5.65  60.32  46.53  
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NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm P95 Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

P95 NG P95 HL P95 LL P95 NG P95 HL P95 LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2017-02 5.07  64.14  47.39  5.66  61.14  44.39  

2017-03 5.01  60.75  44.87  5.61  57.75  41.87  

2017-04 4.75  58.15  42.72  5.34  55.15  39.72  

2017-05 4.64  44.65  22.16  5.24  41.65  19.16  

2017-06 4.64  43.99  22.21  5.23  40.99  19.21  

2017-07 4.75  44.85  22.33  5.35  41.85  19.33  

2017-08 4.87  65.13  42.04  5.46  62.13  39.04  

2017-09 4.97  65.75  42.77  5.57  62.75  39.77  

2017-10 4.97  64.60  42.68  5.57  61.60  39.68  

2017-11 5.21  59.37  42.94  5.80  56.37  39.94  

2017-12 5.41  58.61  43.06  6.00  55.61  40.06  

2018-01 5.40  68.38  48.70  5.99  65.38  45.70  

2018-02 5.64  66.68  50.58  6.23  63.68  47.58  

2018-03 5.46  65.50  49.78  6.05  62.50  46.78  

2018-04 5.22  59.79  45.23  5.81  56.79  42.23  

2018-05 5.31  49.08  24.41  5.90  46.08  21.41  

2018-06 5.23  48.32  24.27  5.83  45.32  21.27  

2018-07 5.36  48.72  23.96  5.95  45.72  20.96  

2018-08 5.36  72.11  46.71  5.96  69.11  43.71  

2018-09 5.29  72.50  46.80  5.88  69.50  43.80  

2018-10 5.39  69.89  46.16  5.98  66.89  43.16  

2018-11 5.58  65.60  47.50  6.17  62.60  44.50  

2018-12 5.66  69.18  49.27  6.25  66.18  46.27  

2019-01 6.30  72.36  52.45  6.89  69.36  49.45  

2019-02 6.21  75.29  56.45  6.80  72.29  53.45  

2019-03 5.99  72.47  53.90  6.58  69.47  50.90  

2019-04 5.66  66.41  49.47  6.25  63.41  46.47  

2019-05 5.71  54.11  28.03  6.30  51.11  25.03  

2019-06 5.80  53.42  27.43  6.39  50.42  24.43  

2019-07 5.79  51.58  26.56  6.38  48.58  23.56  

2019-08 5.75  73.73  48.04  6.35  70.73  45.04  

2019-09 5.92  77.13  49.71  6.51  74.13  46.71  

2019-10 5.89  75.59  48.64  6.48  72.59  45.64  

2019-11 6.11  66.77  49.91  6.70  63.77  46.91  

2019-12 6.14  65.38  49.15  6.73  62.38  46.15  

2020-01 6.56  78.27  58.18  7.15  75.27  55.18  

2020-02 6.42  76.28  59.17  7.01  73.28  56.17  
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NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm P95 Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

P95 NG P95 HL P95 LL P95 NG P95 HL P95 LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2020-03 6.17  76.29  57.23  6.76  73.29  54.23  

2020-04 6.03  70.53  53.78  6.62  67.53  50.78  

2020-05 6.11  57.07  31.62  6.70  54.07  28.62  

2020-06 6.21  57.05  32.46  6.80  54.05  29.46  

2020-07 6.26  57.67  32.07  6.85  54.67  29.07  

2020-08 5.86  81.68  52.43  6.45  78.68  49.43  

2020-09 6.04  84.58  54.04  6.63  81.58  51.04  

2020-10 6.26  83.43  53.90  6.85  80.43  50.90  

2020-11 6.39  74.18  56.21  6.98  71.18  53.21  

2020-12 6.50  75.50  56.48  7.09  72.50  53.48  

2021-01 6.70  97.07  77.27  7.30  94.07  74.27  

2021-02 6.79  94.48  77.04  7.39  91.48  74.04  

2021-03 6.77  91.09  72.37  7.36  88.09  69.37  

2021-04 6.42  85.07  69.04  7.01  82.07  66.04  

2021-05 6.34  74.97  50.26  6.94  71.97  47.26  

2021-06 6.27  72.83  48.95  6.86  69.83  45.95  

2021-07 6.37  71.66  48.20  6.96  68.66  45.20  

2021-08 5.99  98.64  68.15  6.58  95.64  65.15  

2021-09 6.27  98.90  68.25  6.87  95.90  65.25  

2021-10 6.43  104.54  72.63  7.03  101.54  69.63  

2021-11 6.45  89.86  72.08  7.05  86.86  69.08  

2021-12 6.74  92.92  73.18  7.33  89.92  70.18  

2022-01 6.66  100.64  79.70  7.25  97.64  76.70  

2022-02 6.60  99.40  79.64  7.19  96.40  76.64  

2022-03 6.57  92.19  75.93  7.16  89.19  72.93  

2022-04 6.46  84.64  71.88  7.06  81.64  68.88  

2022-05 6.37  75.83  50.56  6.96  72.83  47.56  

2022-06 6.35  74.65  49.82  6.95  71.65  46.82  

2022-07 6.26  72.30  49.73  6.86  69.30  46.73  

2022-08 6.01  99.51  71.25  6.60  96.51  68.25  

2022-09 6.13  97.84  70.73  6.72  94.84  67.73  

2022-10 6.03  102.32  72.66  6.63  99.32  69.66  

2022-11 6.18  95.42  75.75  6.78  92.42  72.75  

2022-12 6.36  90.71  74.46  6.96  87.71  71.46  

2023-01 6.29  94.29  78.87  6.88  91.29  75.87  

2023-02 6.41  93.16  79.38  7.00  90.16  76.38  

2023-03 6.26  90.30  76.43  6.85  87.30  73.43  
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NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm P95 Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

P95 NG P95 HL P95 LL P95 NG P95 HL P95 LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2023-04 6.20  84.36  71.89  6.80  81.36  68.89  

2023-05 6.39  75.06  52.24  6.98  72.06  49.24  

2023-06 6.49  75.38  52.46  7.08  72.38  49.46  

2023-07 6.46  73.53  51.64  7.05  70.53  48.64  

2023-08 6.10  100.09  72.12  6.69  97.09  69.12  

2023-09 6.27  100.32  71.88  6.86  97.32  68.88  

2023-10 6.47  99.29  72.76  7.06  96.29  69.76  

2023-11 6.66  89.88  74.19  7.26  86.88  71.19  

2023-12 6.91  92.69  75.52  7.50  89.69  72.52  

2024-01 6.65  99.53  79.05  7.24  96.53  76.05  

2024-02 6.72  98.80  80.78  7.31  95.80  77.78  

2024-03 6.88  95.34  79.08  7.47  92.34  76.08  

2024-04 6.54  89.28  74.42  7.13  86.28  71.42  

2024-05 6.60  78.07  54.46  7.19  75.07  51.46  

2024-06 6.47  77.14  54.05  7.06  74.14  51.05  

2024-07 6.62  76.61  53.92  7.21  73.61  50.92  

2024-08 6.36  103.01  75.39  6.95  100.01  72.39  

2024-09 6.18  102.29  75.59  6.77  99.29  72.59  

2024-10 6.35  106.68  76.64  6.94  103.68  73.64  

2024-11 6.48  93.19  78.98  7.07  90.19  75.98  

2024-12 6.71  91.93  77.47  7.31  88.93  74.47  

2025-01 7.00  102.31  83.24  7.60  99.31  80.24  

2025-02 7.17  100.67  82.98  7.77  97.67  79.98  

2025-03 7.17  96.97  78.36  7.76  93.97  75.36  

2025-04 6.82  91.36  74.73  7.42  88.36  71.73  

2025-05 6.83  81.75  56.79  7.42  78.75  53.79  

2025-06 6.52  80.46  56.06  7.11  77.46  53.06  

2025-07 6.80  80.03  56.44  7.39  77.03  53.44  

2025-08 6.26  106.14  77.35  6.85  103.14  74.35  

2025-09 6.35  105.44  77.11  6.94  102.44  74.11  

2025-10 6.57  105.23  77.74  7.16  102.23  74.74  

2025-11 6.69  96.90  80.04  7.28  93.90  77.04  

2025-12 6.84  97.14  79.83  7.43  94.14  76.83  

2026-01 7.26  108.66  85.60  7.86  105.66  82.60  

2026-02 7.23  105.12  85.93  7.83  102.12  82.93  

2026-03 7.38  101.37  84.70  7.98  98.37  81.70  

2026-04 7.39  96.37  81.67  7.98  93.37  78.67  
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NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm P95 Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

P95 NG P95 HL P95 LL P95 NG P95 HL P95 LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2026-05 7.16  89.79  59.56  7.75  86.79  56.56  

2026-06 6.95  86.92  57.98  7.54  83.92  54.98  

2026-07 7.03  83.11  58.75  7.62  80.11  55.75  

2026-08 6.63  110.84  79.40  7.23  107.84  76.40  

2026-09 6.53  114.71  80.16  7.12  111.71  77.16  

2026-10 6.50  112.14  79.33  7.09  109.14  76.33  

2026-11 6.98  106.43  85.76  7.58  103.43  82.76  

2026-12 7.11  105.75  84.90  7.70  102.75  81.90  

2027-01 6.86  110.58  87.52  7.45  107.58  84.52  

2027-02 6.95  104.23  86.77  7.54  101.23  83.77  

2027-03 6.82  99.04  82.37  7.41  96.04  79.37  

2027-04 6.81  95.17  79.02  7.40  92.17  76.02  

2027-05 6.94  84.56  58.34  7.54  81.56  55.34  

2027-06 6.89  85.16  58.84  7.48  82.16  55.84  

2027-07 7.10  85.98  58.21  7.69  82.98  55.21  

2027-08 6.61  112.34  81.53  7.20  109.34  78.53  

2027-09 6.67  113.29  80.79  7.27  110.29  77.79  

2027-10 6.62  114.03  81.49  7.22  111.03  78.49  

2027-11 6.71  104.56  84.72  7.31  101.56  81.72  

2027-12 7.01  107.00  85.19  7.61  104.00  82.19  

2028-01 7.36  114.55  91.37  7.95  111.55  88.37  

2028-02 7.37  113.05  89.97  7.96  110.05  86.97  

2028-03 7.13  110.91  88.92  7.73  107.91  85.92  

2028-04 6.83  100.09  82.97  7.43  97.09  79.97  

2028-05 6.81  87.29  60.94  7.40  84.29  57.94  

2028-06 6.91  88.99  62.18  7.50  85.99  59.18  

2028-07 6.90  88.47  62.36  7.50  85.47  59.36  

2028-08 6.71  118.08  83.53  7.31  115.08  80.53  

2028-09 6.69  119.25  85.39  7.28  116.25  82.39  

2028-10 6.93  119.40  85.78  7.52  116.40  82.78  

2028-11 6.96  109.68  88.85  7.55  106.68  85.85  

2028-12 7.26  109.67  89.83  7.85  106.67  86.83  

2029-01 7.34  112.57  92.27  7.93  109.57  89.27  

2029-02 7.15  111.62  91.74  7.75  108.62  88.74  

2029-03 7.12  105.25  87.52  7.71  102.25  84.52  

2029-04 6.96  101.74  84.22  7.56  98.74  81.22  

2029-05 6.90  88.41  63.05  7.49  85.41  60.05  
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NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm P95 Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

P95 NG P95 HL P95 LL P95 NG P95 HL P95 LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2029-06 6.84  90.35  63.46  7.44  87.35  60.46  

2029-07 6.87  90.13  62.50  7.46  87.13  59.50  

2029-08 6.45  119.36  85.85  7.04  116.36  82.85  

2029-09 6.49  118.89  87.03  7.08  115.89  84.03  

2029-10 6.76  115.99  85.63  7.35  112.99  82.63  

2029-11 7.03  109.36  90.22  7.62  106.36  87.22  

2029-12 7.56  110.23  90.00  8.15  107.23  87.00  

2030-01 7.73  117.68  94.18  8.32  114.68  91.18  

2030-02 7.79  112.81  92.68  8.38  109.81  89.68  

2030-03 7.65  107.97  88.90  8.24  104.97  85.90  

2030-04 7.37  102.65  86.08  7.97  99.65  83.08  

2030-05 7.33  94.33  65.70  7.92  91.33  62.70  

2030-06 7.49  95.71  66.28  8.08  92.71  63.28  

2030-07 7.61  95.75  64.51  8.20  92.75  61.51  

2030-08 7.02  123.76  88.63  7.61  120.76  85.63  

2030-09 7.26  123.73  90.80  7.85  120.73  87.80  

2030-10 7.17  124.09  88.46  7.77  121.09  85.46  

2030-11 7.37  111.64  91.66  7.96  108.64  88.66  

2030-12 7.72  111.94  92.16  8.32  108.94  89.16  

2031-01 7.82  118.56  96.67  8.41  115.56  93.67  

2031-02 7.37  117.28  96.95  7.96  114.28  93.95  

2031-03 7.41  112.27  93.48  8.00  109.27  90.48  

2031-04 7.43  109.91  91.30  8.02  106.91  88.30  

2031-05 7.56  98.41  68.72  8.15  95.41  65.72  

2031-06 7.29  96.09  67.88  7.89  93.09  64.88  

2031-07 7.28  93.98  67.86  7.87  90.98  64.86  

2031-08 6.99  128.33  91.03  7.58  125.33  88.03  

2031-09 7.01  127.74  91.43  7.61  124.74  88.43  

2031-10 7.19  125.95  91.97  7.78  122.95  88.97  

2031-11 7.55  117.43  94.71  8.14  114.43  91.71  

2031-12 7.64  117.31  94.27  8.24  114.31  91.27  

2032-01 8.01  127.29  102.81  8.60  124.29  99.81  

2032-02 7.71  123.21  101.99  8.30  120.21  98.99  

2032-03 7.54  117.72  98.35  8.13  114.72  95.35  

2032-04 7.52  115.14  95.45  8.11  112.14  92.45  

2032-05 7.59  99.73  71.20  8.18  96.73  68.20  

2032-06 7.55  101.30  71.34  8.15  98.30  68.34  
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NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm P95 Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

P95 NG P95 HL P95 LL P95 NG P95 HL P95 LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2032-07 7.61  97.46  71.14  8.20  94.46  68.14  

2032-08 7.21  133.46  92.59  7.80  130.46  89.59  

2032-09 7.13  131.07  92.64  7.72  128.07  89.64  

2032-10 7.29  129.16  92.67  7.88  126.16  89.67  

2032-11 7.49  117.04  95.82  8.08  114.04  92.82  

2032-12 7.74  120.75  95.92  8.33  117.75  92.92  

2033-01 8.26  129.61  107.59  8.85  126.61  104.59  

2033-02 8.29  126.38  106.68  8.89  123.38  103.68  

2033-03 8.31  121.98  101.51  8.90  118.98  98.51  

2033-04 8.14  118.23  99.16  8.73  115.23  96.16  

2033-05 8.19  106.07  74.86  8.78  103.07  71.86  

2033-06 8.13  105.08  76.55  8.72  102.08  73.55  

2033-07 8.05  102.68  74.62  8.64  99.68  71.62  

2033-08 7.80  136.25  97.95  8.39  133.25  94.95  

2033-09 7.90  137.86  99.80  8.49  134.86  96.80  

2033-10 8.24  135.97  98.98  8.84  132.97  95.98  

2033-11 8.63  123.95  101.46  9.22  120.95  98.46  

2033-12 8.68  126.41  100.70  9.27  123.41  97.70  

2034-01 8.26  130.28  106.76  8.86  127.28  103.76  

2034-02 8.25  129.53  107.89  8.85  126.53  104.89  

2034-03 8.29  128.45  104.99  8.89  125.45  101.99  

2034-04 8.02  125.52  98.04  8.62  122.52  95.04  

2034-05 8.01  111.27  74.60  8.60  108.27  71.60  

2034-06 8.07  107.28  73.71  8.66  104.28  70.71  

2034-07 8.21  107.53  73.07  8.80  104.53  70.07  

2034-08 7.70  141.90  99.66  8.30  138.90  96.66  

2034-09 7.63  140.12  98.54  8.22  137.12  95.54  

2034-10 7.57  142.95  98.48  8.16  139.95  95.48  

2034-11 8.06  129.17  104.00  8.65  126.17  101.00  

2034-12 8.20  124.54  100.77  8.79  121.54  97.77  

2035-01 8.37  131.95  111.77  8.96  128.95  108.77  

2035-02 8.39  131.03  109.73  8.98  128.03  106.73  

2035-03 8.34  126.94  106.05  8.93  123.94  103.05  

2035-04 8.19  122.91  101.96  8.78  119.91  98.96  

2035-05 8.18  108.73  78.78  8.78  105.73  75.78  

2035-06 8.05  108.59  78.90  8.64  105.59  75.90  

2035-07 8.08  108.70  77.56  8.67  105.70  74.56  
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NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm P95 Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

P95 NG P95 HL P95 LL P95 NG P95 HL P95 LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2035-08 7.64  139.09  101.93  8.23  136.09  98.93  

2035-09 7.69  138.52  101.01  8.28  135.52  98.01  

2035-10 7.73  141.70  102.57  8.32  138.70  99.57  

2035-11 8.19  129.61  105.53  8.78  126.61  102.53  

2035-12 8.51  127.21  106.64  9.10  124.21  103.64  

2036-01 8.41  139.06  113.71  9.00  136.06  110.71  

2036-02 8.43  134.34  113.64  9.03  131.34  110.64  

2036-03 8.45  134.51  110.60  9.04  131.51  107.60  

2036-04 8.14  126.23  107.34  8.73  123.23  104.34  

2036-05 8.24  111.55  81.32  8.83  108.55  78.32  

2036-06 8.43  110.74  81.79  9.02  107.74  78.79  

2036-07 8.42  114.03  79.84  9.01  111.03  76.84  

2036-08 8.02  147.51  105.70  8.62  144.51  102.70  

2036-09 8.14  148.70  106.58  8.74  145.70  103.58  

2036-10 8.09  145.65  106.15  8.68  142.65  103.15  

2036-11 8.28  137.21  111.39  8.87  134.21  108.39  

2036-12 8.76  134.09  110.14  9.35  131.09  107.14  

2037-01 9.00  147.15  115.48  9.59  144.15  112.48  

2037-02 8.97  142.92  117.19  9.57  139.92  114.19  

2037-03 8.94  136.19  113.98  9.53  133.19  110.98  

2037-04 8.47  130.05  109.26  9.06  127.05  106.26  

2037-05 8.42  113.89  84.91  9.01  110.89  81.91  

2037-06 8.53  114.67  84.53  9.12  111.67  81.53  

2037-07 8.84  114.32  84.50  9.43  111.32  81.50  

2037-08 8.38  154.65  110.75  8.97  151.65  107.75  

2037-09 8.19  152.11  112.79  8.78  149.11  109.79  

2037-10 8.37  150.32  112.51  8.96  147.32  109.51  

2037-11 8.68  138.62  113.46  9.27  135.62  110.46  

2037-12 9.07  137.90  112.73  9.67  134.90  109.73  

2038-01 9.23  150.67  120.30  9.83  147.67  117.30  

2038-02 9.18  143.13  119.26  9.78  140.13  116.26  

2038-03 8.87  139.72  114.99  9.46  136.72  111.99  

2038-04 8.71  134.34  111.71  9.30  131.34  108.71  

2038-05 8.55  118.44  83.87  9.15  115.44  80.87  

2038-06 8.81  121.54  84.56  9.41  118.54  81.56  

2038-07 8.83  116.10  84.34  9.42  113.10  81.34  

2038-08 8.30  149.61  111.36  8.89  146.61  108.36  
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NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm P95 Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

P95 NG P95 HL P95 LL P95 NG P95 HL P95 LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2038-09 8.55  150.02  110.92  9.15  147.02  107.92  

2038-10 8.62  152.30  110.09  9.22  149.30  107.09  

2038-11 8.54  141.84  111.00  9.13  138.84  108.00  

2038-12 8.95  144.45  116.20  9.55  141.45  113.20  

2039-01 9.28  154.79  125.03  9.88  151.79  122.03  

2039-02 8.99  148.72  126.20  9.58  145.72  123.20  

2039-03 8.84  143.63  122.04  9.43  140.63  119.04  

2039-04 8.66  140.68  117.17  9.26  137.68  114.17  

2039-05 8.73  127.42  88.92  9.32  124.42  85.92  

2039-06 8.61  124.46  88.68  9.20  121.46  85.68  

2039-07 8.56  120.85  87.92  9.15  117.85  84.92  

2039-08 7.84  157.40  115.77  8.43  154.40  112.77  

2039-09 8.09  157.04  115.95  8.68  154.04  112.95  

2039-10 8.29  154.82  115.71  8.88  151.82  112.71  

2039-11 8.52  143.19  119.08  9.11  140.19  116.08  

2039-12 9.11  144.48  119.12  9.71  141.48  116.12  

2040-01 9.40  158.17  134.08  9.99  155.17  131.08  

2040-02 9.42  162.90  136.05  10.01  159.90  133.05  

2040-03 9.22  154.22  128.70  9.82  151.22  125.70  

2040-04 8.96  145.91  124.67  9.55  142.91  121.67  

2040-05 9.28  129.40  95.42  9.87  126.40  92.42  

2040-06 9.09  128.52  95.60  9.68  125.52  92.60  

2040-07 9.13  128.30  95.85  9.73  125.30  92.85  

2040-08 8.70  166.08  124.46  9.29  163.08  121.46  

2040-09 8.91  167.46  125.00  9.51  164.46  122.00  

2040-10 8.84  167.05  124.37  9.44  164.05  121.37  

2040-11 9.48  154.55  127.43  10.07  151.55  124.43  

2040-12 10.00  152.39  129.47  10.59  149.39  126.47  

2041-01 9.29  149.52  125.34  9.88  146.52  122.34  

2041-02 9.21  149.83  128.42  9.81  146.83  125.42  

2041-03 9.17  144.96  126.77  9.76  141.96  123.77  

2041-04 9.00  142.78  121.77  9.60  139.78  118.77  

2041-05 8.97  125.00  91.84  9.56  122.00  88.84  

2041-06 9.22  126.22  92.74  9.82  123.22  89.74  

2041-07 9.20  125.72  93.15  9.79  122.72  90.15  

2041-08 8.68  162.60  121.45  9.27  159.60  118.45  

2041-09 8.67  166.72  122.55  9.26  163.72  119.55  
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NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm P95 Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

P95 NG P95 HL P95 LL P95 NG P95 HL P95 LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2041-10 9.17  166.68  122.50  9.77  163.68  119.50  

2041-11 9.39  149.44  126.22  9.98  146.44  123.22  

2041-12 9.52  149.86  124.65  10.12  146.86  121.65  

2042-01 9.67  165.56  132.58  10.27  162.56  129.58  

2042-02 9.45  163.86  131.05  10.04  160.86  128.05  

2042-03 9.24  156.62  128.10  9.84  153.62  125.10  

2042-04 9.10  152.35  124.58  9.69  149.35  121.58  

2042-05 9.25  137.82  98.07  9.85  134.82  95.07  

2042-06 9.40  133.94  97.46  9.99  130.94  94.46  

2042-07 9.50  135.85  98.51  10.10  132.85  95.51  

2042-08 8.95  173.81  128.01  9.55  170.81  125.01  

2042-09 9.01  174.53  131.00  9.60  171.53  128.00  

2042-10 8.99  176.06  130.56  9.58  173.06  127.56  

2042-11 9.33  164.25  133.84  9.93  161.25  130.84  

2042-12 9.64  165.92  133.67  10.24  162.92  130.67  

2043-01 9.73  168.66  141.42  10.33  165.66  138.42  

2043-02 9.77  167.62  141.56  10.36  164.62  138.56  

2043-03 9.74  164.98  138.31  10.33  161.98  135.31  

2043-04 9.39  158.61  133.59  9.98  155.61  130.59  

2043-05 9.69  142.60  105.40  10.28  139.60  102.40  

2043-06 9.45  140.07  103.93  10.04  137.07  100.93  

2043-07 9.28  140.33  104.47  9.87  137.33  101.47  

2043-08 8.81  175.99  135.39  9.40  172.99  132.39  

2043-09 8.92  177.53  135.36  9.51  174.53  132.36  

2043-10 9.03  180.52  136.90  9.62  177.52  133.90  

2043-11 9.19  162.81  139.87  9.78  159.81  136.87  

2043-12 9.62  166.49  140.67  10.21  163.49  137.67  
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NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm P5 Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

P5 NG P5 HL P5 LL P5 NG P5 HL P5 LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2014-01 2.48  29.36  29.98  3.08  26.36  26.98  

2014-02 2.48  29.81  28.68  3.07  26.81  25.68  

2014-03 2.34  26.52  26.93  2.93  23.52  23.93  

2014-04 2.22  27.17  26.15  2.81  24.17  23.15  

2014-05 2.34  21.89  11.40  2.93  18.89  8.40  

2014-06 2.37  22.61  11.33  2.96  19.61  8.33  

2014-07 2.33  21.86  10.49  2.93  18.86  7.49  

2014-08 2.24  30.21  21.78  2.83  27.21  18.78  

2014-09 2.32  29.32  21.55  2.91  26.32  18.55  

2014-10 2.33  29.76  22.44  2.92  26.76  19.44  

2014-11 2.54  30.44  27.40  3.13  27.44  24.40  

2014-12 2.52  28.21  26.67  3.11  25.21  23.67  

2015-01 2.53  30.77  30.50  3.12  27.77  27.50  

2015-02 2.46  29.86  27.14  3.05  26.86  24.14  

2015-03 2.49  29.41  27.71  3.08  26.41  24.71  

2015-04 2.34  27.66  25.92  2.93  24.66  22.92  

2015-05 2.40  21.95  12.92  2.99  18.95  9.92  

2015-06 2.37  21.53  12.42  2.96  18.53  9.42  

2015-07 2.33  21.50  12.23  2.92  18.50  9.23  

2015-08 2.40  30.76  22.10  2.99  27.76  19.10  

2015-09 2.33  30.45  22.07  2.93  27.45  19.07  

2015-10 2.39  30.60  22.90  2.98  27.60  19.90  

2015-11 2.55  28.82  25.68  3.14  25.82  22.68  

2015-12 2.71  28.19  25.66  3.30  25.19  22.66  

2016-01 2.74  32.82  30.29  3.33  29.82  27.29  

2016-02 2.79  35.07  32.57  3.38  32.07  29.57  

2016-03 2.76  32.73  30.14  3.35  29.73  27.14  

2016-04 2.54  30.13  27.76  3.14  27.13  24.76  

2016-05 2.51  20.98  10.88  3.10  17.98  7.88  

2016-06 2.50  21.07  10.83  3.09  18.07  7.83  

2016-07 2.50  20.71  10.55  3.09  17.71  7.55  

2016-08 2.51  32.70  23.75  3.11  29.70  20.75  

2016-09 2.44  33.12  24.21  3.03  30.12  21.21  

2016-10 2.52  32.13  24.77  3.12  29.13  21.77  

2016-11 2.63  29.92  26.72  3.22  26.92  23.72  

2016-12 2.63  30.41  27.82  3.22  27.41  24.82  

2017-01 2.91  34.89  32.05  3.50  31.89  29.05  
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NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm P5 Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

P5 NG P5 HL P5 LL P5 NG P5 HL P5 LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2017-02 2.92  33.09  29.87  3.52  30.09  26.87  

2017-03 2.87  32.79  28.86  3.46  29.79  25.86  

2017-04 2.62  28.61  25.67  3.21  25.61  22.67  

2017-05 2.56  21.04  12.87  3.15  18.04  9.87  

2017-06 2.48  22.48  13.55  3.08  19.48  10.55  

2017-07 2.52  22.10  13.41  3.11  19.10  10.41  

2017-08 2.65  32.90  26.47  3.24  29.90  23.47  

2017-09 2.64  33.09  25.91  3.23  30.09  22.91  

2017-10 2.63  32.69  25.98  3.22  29.69  22.98  

2017-11 2.90  31.34  27.14  3.49  28.34  24.14  

2017-12 3.13  32.88  28.15  3.72  29.88  25.15  

2018-01 3.02  32.23  28.69  3.61  29.23  25.69  

2018-02 2.99  31.68  29.54  3.58  28.68  26.54  

2018-03 2.88  30.71  28.41  3.48  27.71  25.41  

2018-04 2.76  28.75  26.78  3.36  25.75  23.78  

2018-05 2.70  22.85  13.96  3.29  19.85  10.96  

2018-06 2.81  22.54  13.84  3.40  19.54  10.84  

2018-07 2.84  21.77  13.60  3.44  18.77  10.60  

2018-08 2.80  30.54  25.25  3.39  27.54  22.25  

2018-09 2.84  30.73  25.86  3.44  27.73  22.86  

2018-10 2.97  32.33  26.08  3.56  29.33  23.08  

2018-11 3.03  30.89  27.76  3.63  27.89  24.76  

2018-12 3.12  30.78  27.70  3.71  27.78  24.70  

2019-01 3.33  35.47  31.29  3.92  32.47  28.29  

2019-02 3.27  35.59  33.76  3.86  32.59  30.76  

2019-03 3.19  34.61  31.58  3.78  31.61  28.58  

2019-04 3.18  33.20  30.13  3.77  30.20  27.13  

2019-05 3.27  27.25  17.15  3.86  24.25  14.15  

2019-06 3.30  27.84  17.12  3.90  24.84  14.12  

2019-07 3.36  26.69  17.04  3.96  23.69  14.04  

2019-08 3.31  40.31  31.02  3.90  37.31  28.02  

2019-09 3.40  39.87  30.64  3.99  36.87  27.64  

2019-10 3.42  39.99  30.41  4.01  36.99  27.41  

2019-11 3.42  35.91  32.07  4.01  32.91  29.07  

2019-12 3.58  34.56  31.05  4.17  31.56  28.05  

2020-01 3.66  37.27  33.22  4.25  34.27  30.22  

2020-02 3.61  37.87  35.94  4.20  34.87  32.94  
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NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm P5 Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

P5 NG P5 HL P5 LL P5 NG P5 HL P5 LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2020-03 3.67  36.47  34.66  4.27  33.47  31.66  

2020-04 3.52  33.61  31.95  4.12  30.61  28.95  

2020-05 3.63  28.58  19.63  4.22  25.58  16.63  

2020-06 3.47  28.13  19.24  4.06  25.13  16.24  

2020-07 3.69  28.24  19.57  4.28  25.24  16.57  

2020-08 3.36  43.28  33.56  3.95  40.28  30.56  

2020-09 3.49  42.65  32.34  4.09  39.65  29.34  

2020-10 3.63  42.19  33.07  4.23  39.19  30.07  

2020-11 3.72  37.74  34.66  4.32  34.74  31.66  

2020-12 3.83  36.94  34.35  4.42  33.94  31.35  

2021-01 3.80  50.91  47.53  4.39  47.91  44.53  

2021-02 3.70  50.47  47.35  4.29  47.47  44.35  

2021-03 3.58  48.33  44.04  4.17  45.33  41.04  

2021-04 3.57  44.25  42.58  4.17  41.25  39.58  

2021-05 3.52  38.28  29.17  4.11  35.28  26.17  

2021-06 3.61  38.64  29.58  4.20  35.64  26.58  

2021-07 3.62  37.78  27.93  4.21  34.78  24.93  

2021-08 3.34  49.71  41.58  3.93  46.71  38.58  

2021-09 3.37  50.03  41.43  3.97  47.03  38.43  

2021-10 3.41  49.75  41.03  4.00  46.75  38.03  

2021-11 3.54  45.30  42.12  4.13  42.30  39.12  

2021-12 3.74  45.89  42.87  4.33  42.89  39.87  

2022-01 3.87  51.05  46.47  4.46  48.05  43.47  

2022-02 3.79  50.30  46.48  4.39  47.30  43.48  

2022-03 3.72  48.33  45.27  4.32  45.33  42.27  

2022-04 3.67  46.83  42.61  4.26  43.83  39.61  

2022-05 3.69  40.84  29.02  4.28  37.84  26.02  

2022-06 3.70  40.25  29.06  4.29  37.25  26.06  

2022-07 3.71  40.76  28.49  4.31  37.76  25.49  

2022-08 3.66  54.79  43.63  4.25  51.79  40.63  

2022-09 3.73  55.07  43.42  4.33  52.07  40.42  

2022-10 3.79  53.83  43.17  4.38  50.83  40.17  

2022-11 3.88  49.35  45.11  4.47  46.35  42.11  

2022-12 4.03  46.86  43.48  4.63  43.86  40.48  

2023-01 4.03  52.76  47.39  4.62  49.76  44.39  

2023-02 3.88  51.24  47.07  4.47  48.24  44.07  

2023-03 3.89  47.64  46.41  4.49  44.64  43.41  
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NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm P5 Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

P5 NG P5 HL P5 LL P5 NG P5 HL P5 LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2023-04 3.75  43.81  41.43  4.34  40.81  38.43  

2023-05 3.90  39.26  27.65  4.49  36.26  24.65  

2023-06 3.86  39.05  27.81  4.45  36.05  24.81  

2023-07 3.87  38.78  28.51  4.47  35.78  25.51  

2023-08 3.62  54.78  43.72  4.21  51.78  40.72  

2023-09 3.72  54.06  43.12  4.31  51.06  40.12  

2023-10 3.75  55.65  44.29  4.34  52.65  41.29  

2023-11 3.73  51.11  45.89  4.33  48.11  42.89  

2023-12 3.92  50.34  44.50  4.51  47.34  41.50  

2024-01 4.13  51.72  47.11  4.72  48.72  44.11  

2024-02 4.10  51.33  47.14  4.69  48.33  44.14  

2024-03 4.08  47.95  44.95  4.67  44.95  41.95  

2024-04 3.77  44.74  42.31  4.36  41.74  39.31  

2024-05 3.82  38.78  28.45  4.41  35.78  25.45  

2024-06 3.69  37.46  28.73  4.28  34.46  25.73  

2024-07 3.70  37.88  28.82  4.29  34.88  25.82  

2024-08 3.49  51.75  42.74  4.08  48.75  39.74  

2024-09 3.54  51.84  42.21  4.14  48.84  39.21  

2024-10 3.88  53.48  42.83  4.47  50.48  39.83  

2024-11 3.89  50.11  45.30  4.49  47.11  42.30  

2024-12 4.18  48.35  45.20  4.77  45.35  42.20  

2025-01 4.00  54.80  48.85  4.59  51.80  45.85  

2025-02 3.99  51.91  48.37  4.58  48.91  45.37  

2025-03 3.97  50.33  45.51  4.56  47.33  42.51  

2025-04 3.99  47.88  44.61  4.58  44.88  41.61  

2025-05 3.98  42.82  30.04  4.57  39.82  27.04  

2025-06 3.91  44.38  30.70  4.50  41.38  27.70  

2025-07 3.97  43.43  30.58  4.56  40.43  27.58  

2025-08 3.63  58.65  46.18  4.22  55.65  43.18  

2025-09 3.73  59.93  47.23  4.32  56.93  44.23  

2025-10 3.97  60.59  45.67  4.56  57.59  42.67  

2025-11 4.04  51.53  47.01  4.63  48.53  44.01  

2025-12 4.20  52.77  48.32  4.80  49.77  45.32  

2026-01 4.04  55.97  49.93  4.63  52.97  46.93  

2026-02 4.06  55.75  51.15  4.65  52.75  48.15  

2026-03 3.99  52.82  48.68  4.58  49.82  45.68  

2026-04 3.88  48.86  45.51  4.47  45.86  42.51  
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NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm P5 Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

P5 NG P5 HL P5 LL P5 NG P5 HL P5 LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2026-05 3.86  43.01  31.41  4.45  40.01  28.41  

2026-06 3.88  43.44  30.47  4.47  40.44  27.47  

2026-07 3.99  43.63  30.02  4.58  40.63  27.02  

2026-08 3.84  59.18  45.01  4.43  56.18  42.01  

2026-09 3.76  57.70  44.99  4.35  54.70  41.99  

2026-10 4.02  56.97  44.03  4.61  53.97  41.03  

2026-11 4.05  53.05  47.58  4.64  50.05  44.58  

2026-12 4.12  51.57  46.48  4.71  48.57  43.48  

2027-01 4.40  62.61  55.89  5.00  59.61  52.89  

2027-02 4.31  61.01  54.92  4.90  58.01  51.92  

2027-03 4.23  57.42  52.55  4.82  54.42  49.55  

2027-04 4.14  55.17  49.97  4.74  52.17  46.97  

2027-05 4.12  49.16  34.72  4.72  46.16  31.72  

2027-06 4.12  50.32  34.68  4.71  47.32  31.68  

2027-07 4.27  49.38  34.41  4.87  46.38  31.41  

2027-08 4.07  65.12  51.26  4.66  62.12  48.26  

2027-09 3.94  64.48  50.61  4.53  61.48  47.61  

2027-10 3.97  64.21  49.93  4.56  61.21  46.93  

2027-11 4.21  60.93  53.78  4.80  57.93  50.78  

2027-12 4.39  61.19  53.96  4.98  58.19  50.96  

2028-01 4.40  63.01  55.02  4.99  60.01  52.02  

2028-02 4.38  62.01  55.97  4.98  59.01  52.97  

2028-03 4.16  58.51  52.62  4.75  55.51  49.62  

2028-04 4.07  56.04  52.45  4.67  53.04  49.45  

2028-05 3.96  49.63  34.51  4.55  46.63  31.51  

2028-06 3.94  49.03  34.38  4.53  46.03  31.38  

2028-07 4.03  47.65  34.20  4.62  44.65  31.20  

2028-08 3.93  64.34  52.27  4.52  61.34  49.27  

2028-09 4.03  63.03  50.57  4.63  60.03  47.57  

2028-10 4.20  62.98  50.43  4.79  59.98  47.43  

2028-11 4.24  55.82  51.32  4.83  52.82  48.32  

2028-12 4.34  56.60  50.99  4.93  53.60  47.99  

2029-01 4.75  62.40  53.77  5.34  59.40  50.77  

2029-02 4.56  59.26  52.63  5.15  56.26  49.63  

2029-03 4.44  55.81  51.16  5.04  52.81  48.16  

2029-04 4.31  53.84  49.24  4.90  50.84  46.24  

2029-05 4.19  46.98  31.86  4.78  43.98  28.86  
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NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm P5 Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

P5 NG P5 HL P5 LL P5 NG P5 HL P5 LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2029-06 4.09  45.00  31.48  4.68  42.00  28.48  

2029-07 4.21  46.09  31.78  4.80  43.09  28.78  

2029-08 3.91  63.54  49.52  4.50  60.54  46.52  

2029-09 3.97  62.92  49.11  4.56  59.92  46.11  

2029-10 4.12  63.09  48.36  4.71  60.09  45.36  

2029-11 4.17  56.96  51.28  4.77  53.96  48.28  

2029-12 4.21  53.69  49.01  4.80  50.69  46.01  

2030-01 4.54  65.97  59.55  5.13  62.97  56.55  

2030-02 4.56  64.25  59.00  5.15  61.25  56.00  

2030-03 4.56  61.53  56.37  5.15  58.53  53.37  

2030-04 4.41  55.87  51.06  5.00  52.87  48.06  

2030-05 4.36  48.91  34.36  4.95  45.91  31.36  

2030-06 4.41  49.91  34.74  5.01  46.91  31.74  

2030-07 4.43  49.47  34.66  5.03  46.47  31.66  

2030-08 4.24  67.89  52.70  4.83  64.89  49.70  

2030-09 4.27  66.65  52.07  4.86  63.65  49.07  

2030-10 4.16  66.85  51.53  4.75  63.85  48.53  

2030-11 4.34  60.52  53.49  4.93  57.52  50.49  

2030-12 4.57  61.84  54.33  5.16  58.84  51.33  

2031-01 4.70  67.60  58.82  5.30  64.60  55.82  

2031-02 4.83  65.87  60.27  5.42  62.87  57.27  

2031-03 4.69  63.46  58.39  5.28  60.46  55.39  

2031-04 4.41  59.92  55.23  5.00  56.92  52.23  

2031-05 4.48  53.15  37.97  5.08  50.15  34.97  

2031-06 4.59  53.95  38.23  5.19  50.95  35.23  

2031-07 4.61  52.50  37.42  5.21  49.50  34.42  

2031-08 4.27  71.76  55.98  4.87  68.76  52.98  

2031-09 4.38  73.87  56.10  4.97  70.87  53.10  

2031-10 4.41  74.29  56.90  5.00  71.29  53.90  

2031-11 4.46  63.96  57.37  5.05  60.96  54.37  

2031-12 4.69  62.90  57.25  5.28  59.90  54.25  

2032-01 4.87  69.19  61.88  5.46  66.19  58.88  

2032-02 4.87  66.80  61.67  5.46  63.80  58.67  

2032-03 4.76  65.07  59.34  5.35  62.07  56.34  

2032-04 4.56  64.05  55.31  5.15  61.05  52.31  

2032-05 4.71  53.88  35.31  5.31  50.88  32.31  

2032-06 4.75  53.72  34.50  5.34  50.72  31.50  
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NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm P5 Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

P5 NG P5 HL P5 LL P5 NG P5 HL P5 LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2032-07 4.89  51.78  34.62  5.48  48.78  31.62  

2032-08 4.62  73.20  54.42  5.21  70.20  51.42  

2032-09 4.46  72.64  54.44  5.05  69.64  51.44  

2032-10 4.55  72.69  54.21  5.15  69.69  51.21  

2032-11 4.62  67.26  57.84  5.22  64.26  54.84  

2032-12 4.77  68.28  57.35  5.36  65.28  54.35  

2033-01 4.81  69.04  61.86  5.40  66.04  58.86  

2033-02 4.84  67.39  62.13  5.43  64.39  59.13  

2033-03 4.80  65.62  58.95  5.39  62.62  55.95  

2033-04 4.60  61.54  56.80  5.19  58.54  53.80  

2033-05 4.60  53.41  38.21  5.19  50.41  35.21  

2033-06 4.71  54.69  37.66  5.30  51.69  34.66  

2033-07 4.73  55.11  36.29  5.33  52.11  33.29  

2033-08 4.40  73.58  56.61  5.00  70.58  53.61  

2033-09 4.55  72.84  56.08  5.14  69.84  53.08  

2033-10 4.59  73.65  56.33  5.19  70.65  53.33  

2033-11 4.55  67.77  60.30  5.14  64.77  57.30  

2033-12 4.82  68.76  60.88  5.42  65.76  57.88  

2034-01 4.84  69.04  62.96  5.44  66.04  59.96  

2034-02 4.82  68.31  63.57  5.42  65.31  60.57  

2034-03 4.79  66.05  60.51  5.38  63.05  57.51  

2034-04 4.69  62.97  58.32  5.29  59.97  55.32  

2034-05 4.89  54.04  38.26  5.48  51.04  35.26  

2034-06 4.82  56.10  38.79  5.42  53.10  35.79  

2034-07 4.83  53.75  38.38  5.42  50.75  35.38  

2034-08 4.48  67.56  55.03  5.08  64.56  52.03  

2034-09 4.60  68.69  54.72  5.19  65.69  51.72  

2034-10 4.70  71.14  54.99  5.29  68.14  51.99  

2034-11 4.74  66.86  60.08  5.33  63.86  57.08  

2034-12 5.04  68.32  60.78  5.63  65.32  57.78  

2035-01 4.85  76.22  66.63  5.44  73.22  63.63  

2035-02 4.95  72.48  65.77  5.54  69.48  62.77  

2035-03 4.86  71.38  63.27  5.45  68.38  60.27  

2035-04 4.69  67.15  58.19  5.29  64.15  55.19  

2035-05 4.69  58.34  41.24  5.29  55.34  38.24  

2035-06 4.82  57.29  40.80  5.41  54.29  37.80  

2035-07 4.92  57.04  40.15  5.52  54.04  37.15  
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NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm P5 Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

P5 NG P5 HL P5 LL P5 NG P5 HL P5 LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2035-08 4.64  77.56  59.28  5.23  74.56  56.28  

2035-09 4.62  77.55  59.94  5.22  74.55  56.94  

2035-10 4.72  78.12  62.08  5.31  75.12  59.08  

2035-11 4.82  72.31  63.68  5.41  69.31  60.68  

2035-12 5.03  71.76  63.80  5.62  68.76  60.80  

2036-01 5.20  73.16  65.82  5.79  70.16  62.82  

2036-02 5.22  73.40  65.80  5.82  70.40  62.80  

2036-03 5.20  69.27  62.06  5.79  66.27  59.06  

2036-04 5.09  64.88  59.94  5.68  61.88  56.94  

2036-05 5.08  58.48  42.25  5.68  55.48  39.25  

2036-06 5.03  59.51  42.53  5.62  56.51  39.53  

2036-07 5.05  60.31  42.39  5.64  57.31  39.39  

2036-08 4.96  82.31  62.61  5.55  79.31  59.61  

2036-09 4.87  78.48  61.22  5.46  75.48  58.22  

2036-10 4.96  77.41  61.42  5.55  74.41  58.42  

2036-11 5.03  69.39  63.37  5.62  66.39  60.37  

2036-12 5.34  70.44  61.94  5.93  67.44  58.94  

2037-01 5.29  73.82  64.81  5.89  70.82  61.81  

2037-02 5.30  69.45  63.35  5.90  66.45  60.35  

2037-03 5.21  67.01  61.10  5.80  64.01  58.10  

2037-04 5.01  63.19  57.05  5.60  60.19  54.05  

2037-05 5.24  56.31  38.04  5.83  53.31  35.04  

2037-06 4.97  56.10  38.05  5.56  53.10  35.05  

2037-07 5.03  55.13  37.57  5.62  52.13  34.57  

2037-08 4.93  74.37  58.27  5.52  71.37  55.27  

2037-09 4.96  74.07  58.11  5.55  71.07  55.11  

2037-10 5.08  76.05  58.65  5.67  73.05  55.65  

2037-11 5.16  67.73  61.56  5.76  64.73  58.56  

2037-12 5.38  69.35  61.12  5.97  66.35  58.12  

2038-01 5.08  79.54  69.97  5.68  76.54  66.97  

2038-02 4.97  78.02  70.19  5.56  75.02  67.19  

2038-03 4.95  76.49  68.26  5.54  73.49  65.26  

2038-04 5.06  73.74  67.16  5.66  70.74  64.16  

2038-05 5.13  64.59  47.45  5.72  61.59  44.45  

2038-06 5.11  63.39  48.25  5.70  60.39  45.25  

2038-07 5.23  63.93  46.20  5.82  60.93  43.20  

2038-08 4.95  85.50  67.15  5.54  82.50  64.15  

61 of 65



NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm P5 Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

P5 NG P5 HL P5 LL P5 NG P5 HL P5 LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2038-09 4.91  88.58  67.84  5.50  85.58  64.84  

2038-10 4.98  86.25  68.38  5.57  83.25  65.38  

2038-11 5.20  79.50  70.22  5.80  76.50  67.22  

2038-12 5.25  80.40  70.50  5.85  77.40  67.50  

2039-01 5.64  82.99  74.82  6.23  79.99  71.82  

2039-02 5.52  81.43  73.37  6.11  78.43  70.37  

2039-03 5.53  78.54  70.61  6.13  75.54  67.61  

2039-04 5.31  75.05  67.35  5.90  72.05  64.35  

2039-05 5.60  63.87  45.30  6.20  60.87  42.30  

2039-06 5.61  65.72  46.04  6.20  62.72  43.04  

2039-07 5.46  65.45  45.58  6.05  62.45  42.58  

2039-08 5.20  83.25  66.22  5.80  80.25  63.22  

2039-09 5.15  80.56  67.46  5.75  77.56  64.46  

2039-10 5.30  83.36  66.77  5.89  80.36  63.77  

2039-11 5.35  76.16  69.19  5.94  73.16  66.19  

2039-12 5.47  77.93  70.39  6.06  74.93  67.39  

2040-01 5.51  83.82  73.80  6.11  80.82  70.80  

2040-02 5.56  81.74  72.58  6.16  78.74  69.58  

2040-03 5.67  78.40  69.58  6.26  75.40  66.58  

2040-04 5.27  72.02  63.89  5.87  69.02  60.89  

2040-05 5.33  61.86  44.12  5.93  58.86  41.12  

2040-06 5.49  62.06  42.80  6.08  59.06  39.80  

2040-07 5.50  60.73  42.38  6.09  57.73  39.38  

2040-08 5.18  84.85  64.86  5.77  81.85  61.86  

2040-09 5.24  85.17  66.00  5.83  82.17  63.00  

2040-10 5.34  88.04  66.32  5.94  85.04  63.32  

2040-11 5.60  77.05  67.97  6.20  74.05  64.97  

2040-12 5.73  79.72  68.61  6.32  76.72  65.61  

2041-01 5.62  84.88  78.73  6.22  81.88  75.73  

2041-02 5.78  85.33  79.34  6.37  82.33  76.34  

2041-03 5.73  80.90  76.42  6.32  77.90  73.42  

2041-04 5.68  76.24  71.77  6.27  73.24  68.77  

2041-05 5.66  70.52  53.32  6.25  67.52  50.32  

2041-06 5.72  70.15  53.22  6.31  67.15  50.22  

2041-07 5.75  70.06  52.44  6.34  67.06  49.44  

2041-08 5.41  88.99  74.47  6.00  85.99  71.47  

2041-09 5.46  92.00  75.56  6.05  89.00  72.56  
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NorthWestern Energy

2013 Resource Procurement Plan

PowerSimm P5 Monthly Market Price Forecast

Mid-C / AECO / Montana Delivered

Nominal Mid-C/Montana Basis Differential: ($3.00)

Nominal AECO into Montana Transportation: $0.5925

AECO Mid-C Mid-C MT MT MT

P5 NG P5 HL P5 LL P5 NG P5 HL P5 LL

Month $/Dkt $/MWh $/MWh $/Dkt $/MWh $/MWh

2041-10 5.57  94.62  75.92  6.16  91.62  72.92  

2041-11 5.84  86.03  78.53  6.43  83.03  75.53  

2041-12 5.93  86.60  78.73  6.52  83.60  75.73  

2042-01 5.82  91.14  80.80  6.41  88.14  77.80  

2042-02 5.75  92.76  82.04  6.35  89.76  79.04  

2042-03 5.68  86.86  79.42  6.27  83.86  76.42  

2042-04 5.46  82.31  76.03  6.05  79.31  73.03  

2042-05 5.63  68.50  53.16  6.22  65.50  50.16  

2042-06 5.63  70.34  53.05  6.22  67.34  50.05  

2042-07 5.63  70.17  52.99  6.22  67.17  49.99  

2042-08 5.38  92.33  75.59  5.97  89.33  72.59  

2042-09 5.49  92.31  74.14  6.08  89.31  71.14  

2042-10 5.54  92.70  72.07  6.13  89.70  69.07  

2042-11 5.52  83.52  74.84  6.12  80.52  71.84  

2042-12 5.83  86.37  76.60  6.42  83.37  73.60  

2043-01 6.08  88.00  78.84  6.67  85.00  75.84  

2043-02 6.13  85.62  76.91  6.73  82.62  73.91  

2043-03 6.01  84.48  74.10  6.60  81.48  71.10  

2043-04 5.76  78.14  70.59  6.35  75.14  67.59  

2043-05 5.78  70.16  46.89  6.37  67.16  43.89  

2043-06 5.66  69.18  46.38  6.25  66.18  43.38  

2043-07 5.88  66.67  45.33  6.48  63.67  42.33  

2043-08 5.58  91.69  70.71  6.17  88.69  67.71  

2043-09 5.65  89.16  72.30  6.25  86.16  69.30  

2043-10 5.81  92.29  71.22  6.40  89.29  68.22  

2043-11 5.94  86.39  74.03  6.53  83.39  71.03  

2043-12 6.12  86.62  74.96  6.71  83.62  71.96  
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NorthWestern Energy

RPS Compliance Forecast

Annual RPS Requirement Calculation

Supply Load (2013 20-year forecast)

RPS (%)

RPS MWH based on prior yr load

Wind Resource REC Generation

Judith Gap (135 MW)

Spion Kop (40MW)

Musselshell (10 MW)

Musselshell 2 (10 MW)

Two Dot Wind Farm (10 MW)

Fairfield (10 MW)

Gordon Butte (9.6 MW)

Wind Resource RECs

CREP Resource REC Generation

2013 CREP RFP (40.75 MW Wind)

2013 CREP RFP RECs

Hydro Resource REC Generation

Turnbull (13MW)

Flint Creek (2 MW)

Sleeping Giant Power LLC (8 MW)

Lower South Fork (0.5 MW)

Hydro Resource RECs

Total RECs Generated

Annual RPS Compliance Determination

Current Yr REC

Prior Yr Carry-Over REC

Total Available REC

RPS Requirement

REC Balance / RPS Compliance Determination

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

5,931,402 6,032,489 6,102,363 6,182,657 6,267,389 6,352,606 6,436,281 6,517,860 6,597,785 6,675,859 6,753,707

10% 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%

592,007 593,140 603,249 915,355 927,399 940,108 952,891 965,442 977,679 989,668 1,001,379

461,276 467,163 467,163 467,163 467,163 467,163 467,163 467,163 467,163 467,163 467,163

42,647 138,408 138,408 138,408 138,408 138,408 138,408 138,408 138,408 138,408 138,408

28,600 28,600 28,600 28,600 28,600 28,600 28,600 28,600 28,600 28,600

28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000

35,400 35,400 35,400 35,400 35,400 35,400 35,400 35,400 35,400

31,900 31,900 31,900 31,900 31,900 31,900 31,900 31,900 31,900

42,251 33,750 33,750 33,750 33,750 33,750 33,750 33,750 33,750 33,750 33,750

546,174 695,921 763,221 763,221 763,221 763,221 763,221 763,221 763,221 763,221 763,221

6,816 87,760 146,560 146,560 146,560 146,560 146,560 146,560 146,560

6,816 87,760 146,560 146,560 146,560 146,560 146,560 146,560 146,560

35,000 35,000 35,000 35,000 35,000 35,000 35,000 35,000 35,000 35,000 35,000

640 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000

42,766 42,766 42,766 42,766 42,766 42,766 42,766

152 1,900 1,900 1,900 1,900 1,900 1,900 1,900 1,900 1,900 1,900

35,792 44,900 44,900 44,900 87,666 87,666 87,666 87,666 87,666 87,666 87,666

581,966 740,821 814,937 895,881 997,447 997,447 997,447 997,447 997,447 997,447 997,447

581,966 740,821 814,937 895,881 997,447 997,447 997,447 997,447 997,447 997,447 997,447

158,507 138,466 276,147 544,172 539,367 582,086 612,095 629,322 633,997 626,436 606,886

730,473 869,287 1,147,421 1,454,721 1,509,485 1,552,204 1,582,213 1,599,440 1,604,115 1,596,554 1,577,003

592,007 593,140 603,249 915,355 927,399 940,108 952,891 965,442 977,679 989,668 1,001,379

138,466 276,147 544,172 539,367 582,086 612,095 629,322 633,997 626,436 606,886 575,625
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NorthWestern Energy

RPS Compliance Forecast

Annual RPS Requirement Calculation

Supply Load (2013 20-year forecast)

RPS (%)

RPS MWH based on prior yr load

Wind Resource REC Generation

Judith Gap (135 MW)

Spion Kop (40MW)

Musselshell (10 MW)

Musselshell 2 (10 MW)

Two Dot Wind Farm (10 MW)

Fairfield (10 MW)

Gordon Butte (9.6 MW)

Wind Resource RECs

CREP Resource REC Generation

2013 CREP RFP (40.75 MW Wind)

2013 CREP RFP RECs

Hydro Resource REC Generation

Turnbull (13MW)

Flint Creek (2 MW)

Sleeping Giant Power LLC (8 MW)

Lower South Fork (0.5 MW)

Hydro Resource RECs

Total RECs Generated

Annual RPS Compliance Determination

Current Yr REC

Prior Yr Carry-Over REC

Total Available REC

RPS Requirement

REC Balance / RPS Compliance Determination

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

6,831,589 6,910,044 6,989,256 7,069,128 7,149,452 7,230,006 7,310,636 7,391,336 7,470,728 7,549,822 7,628,282

15% 15% 15% 15% 15% 15% 15% 15% 15% 15% 15%

1,013,056 1,024,738 1,036,507 1,048,388 1,060,369 1,072,418 1,084,501 1,096,595 1,108,700 1,120,609 1,132,473

467,163 467,163 467,163 467,163 467,163 467,163 467,163 467,163 467,163 467,163 467,163

138,408 138,408 138,408 138,408 138,408 138,408 138,408 138,408 138,408 138,408 138,408

28,600 28,600 28,600 28,600 28,600 28,600 28,600 28,600 28,600 28,600 28,600

28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000

35,400 35,400 35,400 35,400 35,400 35,400 35,400 35,400 35,400 35,400 35,400

31,900 31,900 31,900 31,900 31,900 31,900 31,900 31,900 31,900 31,900 31,900

33,750 33,750 33,750 33,750 33,750 33,750 33,750 33,750 33,750 33,750 33,750

763,221 763,221 763,221 763,221 763,221 763,221 763,221 763,221 763,221 763,221 763,221

146,560 146,560 146,560 146,560 146,560 146,560 146,560 146,560 146,560 146,560 146,560

146,560 146,560 146,560 146,560 146,560 146,560 146,560 146,560 146,560 146,560 146,560

35,000 35,000 35,000 35,000 35,000 35,000 35,000 35,000 35,000 35,000 35,000

8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000

42,766 42,766 42,766 42,766 42,766 42,766 42,766 42,766 42,766 42,766 42,766

1,900 1,900 1,900 1,900 1,900 1,900 1,900 1,900 1,900 1,900 1,900

87,666 87,666 87,666 87,666 87,666 87,666 87,666 87,666 87,666 87,666 87,666

997,447 997,447 997,447 997,447 997,447 997,447 997,447 997,447 997,447 997,447 997,447

997,447 997,447 997,447 997,447 997,447 997,447 997,447 997,447 997,447 997,447 997,447

575,625 532,686 478,065 411,676 333,406 243,154 140,854 26,471 -100,007 -138,583 -150,492

1,545,742 1,502,804 1,448,183 1,381,794 1,303,523 1,213,272 1,110,972 996,588 970,118 970,118 970,118

1,013,056 1,024,738 1,036,507 1,048,388 1,060,369 1,072,418 1,084,501 1,096,595 1,108,700 1,120,609 1,132,473

532,686 478,065 411,676 333,406 243,154 140,854 26,471 -100,007 -138,583 -150,492 -162,356
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VOLUME 2 CHAPTER 4—SUPPLEMENTARY 

POWERSIMM RESULTS 

Detailed Simulation Validation 

The figures in this section are provided as a supplement to those provided in the 

Volume 1, Chapter 6 section entitled Summary of Simulation Validation Results.  

The included plots demonstrate the rigorous validation of weather, load, 

forward/forecast price, and spot price simulations in PowerSimm, and their 

appropriate calibration to historical data.  Some figures are reproduced here from 

Volume 1 for completeness. 

 

Validation of Simulated Weather 

PowerSimm uses weather data from six Montana weather stations, listed in Table 

6-1, to calibrate future simulations of weather. Confidence intervals for the 

maximum simulated drybulb temperatures by month and by day of the year are 

plotted in Figure 6-1.  Results for Billings and Missoula weather stations are shown.  

The simulated values (in blue) are overlayed with the historical values (in red) at 

the mean and the 5th and 95th percentiles.  The plots illustrate the excellent 

agreement between the historical and simulated temperature distributions on both 

timescales. 
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Table 6-1 

Weather Stations Used in PowerSimm 

NAME LOCATION CALLSIGN 

BILLINGS, MT INTERNATIONAL AIRPORT BIL 

BOZEMAN, MT GALLATIN FIELD BZN 

BUTTE, MT BERT MOONEY AIRPORT BTM 

GREAT FALLS, MT INTERNATIONAL AIRPORT GTF 

HELENA, MT HELENA AIRPORT HLN 

MISSOULA, MT MISSOULA INT'L AIRPORT MSO 

 

Figure 6-1 

Confidence intervals for maximum simulated (blue) and historical (red) drybulb 

temperature by month (left) and day (right) of the year 
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Validation of Simulated Load 

Similarly to weather, validation of simulated load is performed across several time 

scales to ensure proper distributional agreement with historical data.  Plots of 

confidence intervals for simulated and historical average load by month and hour 

are given in the main body of the report.  Here, several additional plots are provided 

on a monthly-hourly time-scale to illustrate changes in the shape of the hourly load 

profile by month.  

 

Figure 6-2 shows an overlay of simulated (blue) and historical (red) confidence 

intervals for hourly load by month, given in two-month increments.  In all cases, 

simulations align well with the historical data at the mean and the 5th and 95th 

percentiles. 

 

In addition to validation the simulated load itself, it is also important to validate that 

the simulations capture the observed historical relationship between temperature 

and load.  Figure 6-3 illustrates the excellent agreement between the simulated 

(blue) and historical (red) temperature-load relationships within the Mid-C market. 
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Figure 6-2 

Confidence intervals for average simulated (blue) and historical (red) hourly load 

for various months of the year 
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Figure 6-3 

Simulated (blue) and historical (red) weather-load relationship 

 

Validation of Market Heat Rates 

Figure 6-4 and Figure 6-5 show the implied market heat rates obtained by dividing 

the forward\forecast price of power by the price of gas in each month. Figure 6-4 

shows the implied heat rate with CO2 incorporated into the price of power, and 

Figure 6-5 shows the heat rates with the CO2 adder removed from the price of 

power. This “clean” heat rate stays constant over time, while the “dirty” heat rate 

rises slightly with the price of CO2.  

Figure 6-4 

Heavy and Light Load “Dirty” Implied Market Heat Rates 
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Figure 6-5  

Heavy and Light Load “Clean” Implied Market Heat Rates 
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Validation of Simulated Spot Prices 

As discussed in the body of the report, the hourly profile of electricity spot prices 

varies significantly by month.  These monthly variations are closely related to the 

variation in hourly load profile by month, due to the high correlation between spot 

prices and system load.  Figure 6-6 illustrates the simulated (blue) and historical 

(red) hourly spot price profiles for Mid-C electricity by month, for six months of the 
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year.  The figure shows the excellent distributional agreement between the 

simulated and historical data, across all months. 

 

Figure 6-6 

Historical and Simulated Spot Prices 
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In addition to the plots on the monthly-hourly timescale shown above, the simulated 

spot prices are also viewed across other scales to ensure robustness of the results.  

Plots of the simulated (blue) and historical (red) mean and the 10th and 90th 

percentiles for the spot price of Mid-C electricity by month and by hour are given in 

Figure 6-7 and Figure 6-8, respectively.  These plots illustrate the excellent 

distributional agreement between simulated and historical spot prices across a 

very broad range of timescales. 

 

Figure 6-7 
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Figure 6-8  

Lastly, as discussed in the body of the report, the simulation output accurately 

captures the relationship between Mid-C electricity spot prices and system load. 

Figure 6-9 illustrates this relationship; the left pane displays only historical prices, 

and the right pane displays an overlay of simulated (blue) and historical (red) 

prices, showing the excellent agreement between the two.  

 

Figure 6-9 

(Left) Historical Mid-C Spot Price vs. System Load; 

                  (Right) Overlay of Historical (Red) and Simulated (Blue) Mid-C Spot 

Price vs. System Load 
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Modeling Results Annually 

Portfolio cost distributions 

Figure 6-10 below shows the distribution of annual costs by portfolio for each 

simulated year. The X-axis represents the total annual portfolio costs, and the Y-

axis represents the probability associated with that cost based on a kernel density 

estimator applied to the iteration-level cost realizations. The spread of the hydro 

portfolio in all years is tighter than the other two portfolio options, reflecting the 

lower exposure to variability in prices. For the first four years of the study, the 

curves for the current portfolio and the CC addition lie on top of each other, 

because the CC is assumed to come online in 2018. 
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Figure 6-10 

Distribution of Annual Cost by Portfolio for Each Year 
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Payoff diagrams 

The charts in Figure 6-11 illustrate the differing sensitivity of the three portfolio 

options to changes in Mid-C market price. The X-axis of these charts shows the 

annual average Mid-C market prices, across all iterations of the price simulations. 

The Y-axis shows the total NorthWestern costs, including fixed costs of generation 

assets, variable costs, contracts, and purchases, netting out market sales from 

owned assets. A positive slope to the scatter of points for a given portfolio indicates 

a short position; i.e., as power prices increase, so do total costs. A negative slope 

indicates the opposite. Lines below the X-axis show the net costs (i.e. negative 

revenues) of the hydro and CC assets in their respective portfolios. Both of these 

lines show a negative slope, because as power costs increase, sales from these 

assets earn more revenue. 
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Figure 6-11 
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CO2 Price Distributions 

The forward price of CO2 is simulated using a triangular distribution, with non-zero 

prices beginning in January of 2021.  The simulated distribution of forward CO2 

prices is identical in all months of any given year, and the monthly distributions are 

shown in the chart below for select years.  Note that the mean and variance of the 

monthly CO2 price distributions both grow by year, and that the left endpoint of the 

triangular distribution for each year is anchored at zero.  This allows the simulations 

to capture carbon scenarios that range from a minimal effect on electricity prices 

to a much more pronounced effect. 
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Detailed PowerSimm Results 

Three spreadsheets with detailed, unit- and portfolio-level results from the 

PowerSimm dispatch simulations are included below. The net position report 

includes annual generation of each asset as well as load obligations during heavy 

load, light load, and all hours, with mean, 5th, and 95th percentile confidence 

intervals for each year. The generating stations report includes detailed dispatch 

results for each thermal and hydro asset in NorthWestern’s portfolio, including 

capacity factor, emissions, and several cost categories, with expected values and 

confidence intervals for each year in the study horizon. Finally, the portfolio supply 

cost report includes annual, portfolio-level results for market purchases, sales, and 

fixed and operating costs, for each of the three portfolios analyzed in this study. 
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Net Position Report - Heavy Load Hours (GWh)

Net Position, GWh 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

MEAN 6 9 17 17 18 20 29 33 37 37 42 42 44 43

P5 0 0 0 0 0 0 0 0 0 0 0 0 0 0

P95 32 43 67 83 90 94 115 122 115 124 126 121 129 138

MEAN 452 453 432 460 465 485 497 397 398 384 402 385 383 395

P5 377 368 370 379 373 395 433 199 143 98 155 89 138 150

P95 503 508 501 508 508 512 515 511 507 502 504 504 513 508

MEAN 453 454 402 460 465 433 498 397 371 384 403 362 383 394

P5 376 374 369 377 372 390 426 203 146 93 145 86 143 133

P95 503 505 435 508 510 454 519 513 441 508 506 449 511 507

MEAN 33 33 34 33 33 33 34 34 34 33 33 33 33 34

P5 33 33 33 33 33 33 33 33 33 33 33 33 33 33

P95 34 34 34 34 34 34 34 34 34 34 34 34 34 34

MEAN 0 0 0 0 975 994 981 1069 1068 1064 1071 1078 1075 1088

P5 0 0 0 0 653 803 631 931 898 879 908 980 950 1015

P95 0 0 0 0 1093 1088 1103 1121 1124 1113 1124 1118 1125 1122

MEAN 606 446 0 0 0 0 0 0 0 0 0 0 0 0

P5 566 403 0 0 0 0 0 0 0 0 0 0 0 0

P95 656 480 0 0 0 0 0 0 0 0 0 0 0 0

MEAN 1392 1397 1396 1392 1392 1392 1398 1402 1401 1392 1393 1392 1397 1402

P5 1293 1268 1280 1295 1293 1293 1292 1311 1317 1281 1291 1282 1279 1314

P95 1515 1493 1514 1482 1491 1486 1522 1502 1511 1500 1496 1490 1517 1522

MEAN 1998 1843 1396 1392 1392 1392 1398 1402 1401 1392 1393 1392 1397 1402

P5 1862 1685 1280 1295 1293 1293 1292 1311 1317 1281 1291 1282 1279 1314

P95 2171 1975 1514 1482 1491 1486 1522 1502 1511 1500 1496 1490 1517 1522

MEAN 546 556 564 568 575 581 594 601 609 611 620 627 635 643

P5 491 505 504 507 525 529 534 548 542 537 551 557 563 569

P95 607 607 612 623 627 631 652 664 661 663 695 692 699 714

MEAN 184 146 168 185 147 168 185 146 168 184 147 167 185 145

P5 184 146 168 185 147 168 185 146 168 184 147 167 185 145

P95 184 146 168 185 147 168 185 146 168 184 147 167 185 145

MEAN 123 123 124 62 0 0 0 0 0 0 0 0 0 0

P5 123 123 124 62 0 0 0 0 0 0 0 0 0 0

P95 123 123 124 62 0 0 0 0 0 0 0 0 0 0

MEAN 490 0 0 0 0 0 0 0 0 0 0 0 0 0

P5 490 0 0 0 0 0 0 0 0 0 0 0 0 0

P95 490 0 0 0 0 0 0 0 0 0 0 0 0 0
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Net Position Report - Heavy Load Hours (GWh)

Net Position, GWh 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
G

en
er

at
in

g 
A

ss
et

s

Basin Creek 1-9

MEAN 6 6 6 6 6 6 6 6 6 6 6 6 6 6

P5 6 6 6 6 6 6 6 6 6 6 6 6 6 6

P95 6 6 6 6 6 6 6 6 6 6 6 6 6 6

MEAN 46 46 46 46 46 46 46 46 46 46 46 46 46 46

P5 46 46 46 46 46 46 46 46 46 46 46 46 46 46

P95 46 46 46 46 46 46 46 46 46 46 46 46 46 46

MEAN 14 14 14 14 14 14 14 14 14 14 14 14 14 14

P5 14 14 14 14 14 14 14 14 14 14 14 14 14 14

P95 14 14 14 14 14 14 14 14 14 14 14 14 14 14

MEAN 123 123 124 62 0 0 0 0 0 0 0 0 0 0

P5 123 123 124 62 0 0 0 0 0 0 0 0 0 0

P95 123 123 124 62 0 0 0 0 0 0 0 0 0 0

MEAN 18 19 19 19 19 19 19 19 19 19 19 18 19 19

P5 18 19 19 19 19 19 19 19 19 19 19 18 19 19

P95 18 19 19 19 19 19 19 19 19 19 19 18 19 19

MEAN 222 248 253 221 246 250 224 248 254 221 247 250 222 248

P5 222 248 253 221 246 250 224 248 254 221 247 250 222 248

P95 222 248 253 221 246 250 224 248 254 221 247 250 222 248

MEAN -3995 -4025 -4062 -4050 -4067 -4087 -4131 -4150 -4158 -4149 -4213 -4254 -4318 -4396

P5 -4030 -4061 -4088 -4087 -4102 -4116 -4167 -4188 -4205 -4180 -4252 -4293 -4352 -4439

P95 -3965 -3992 -4028 -4017 -4031 -4052 -4095 -4118 -4118 -4110 -4179 -4218 -4282 -4365

MEAN -1280 -1795 -1860 -1900 -2033 -2034 -1986 -2210 -2203 -2210 -2235 -2302 -2349 -2410

P5 -1444 -2000 -1998 -2093 -2243 -2191 -2126 -2624 -2748 -2824 -2735 -2940 -2880 -2943

P95 -1131 -1636 -1687 -1737 -1885 -1879 -1838 -1888 -1930 -1877 -1961 -2025 -1990 -2098

MEAN -1280 -1795 -1860 -1900 -1058 -1040 -1005 -1141 -1135 -1147 -1164 -1224 -1273 -1322

P5 -1444 -2000 -1998 -2093 -1567 -1433 -1476 -1616 -1788 -1780 -1731 -1870 -1967 -1832

P95 -1131 -1636 -1687 -1737 -798 -775 -745 -791 -835 -775 -858 -929 -889 -986

MEAN 718 48 -463 -507 -641 -642 -588 -808 -802 -819 -842 -910 -952 -1008

P5 511 -198 -660 -736 -845 -835 -761 -1201 -1410 -1366 -1333 -1611 -1544 -1574

P95 994 260 -244 -320 -453 -454 -405 -446 -533 -477 -551 -616 -566 -627
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Net Position Report - Heavy Load Hours (GWh)

Net Position, GWh

MEAN

P5

P95

MEAN

P5

P95

MEAN

P5

P95

MEAN

P5

P95

MEAN

P5

P95

MEAN

P5

P95

MEAN

P5

P95

MEAN

P5

P95

MEAN

P5

P95

MEAN

P5

P95

MEAN

P5

P95

MEAN

P5

P95
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Basin Creek 1-9

Colstrip 3

Colstrip 4

David Gates

New CCCT

 Kerr

Other Hydro

Total Hydro

Wind - Total

 CELP Contract

 PPL 09 RFP (HL)

 PPL 7 YR (HL)

2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043

46 46 45 51 48 53 52 54 53 55 59 56 55 58 58 63

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

158 127 135 153 138 166 165 171 156 148 170 143 154 159 188 173

385 376 365 369 359 363 341 335 335 336 321 314 314 289 283 279

125 77 2 87 55 58 45 1 0 0 0 0 0 0 0 0

507 505 506 500 510 506 504 506 504 504 507 506 498 502 500 500

362 375 365 351 358 362 321 335 336 321 323 315 300 290 283 267

123 74 1 72 52 59 42 0 0 0 0 0 0 0 0 0

438 504 504 445 509 508 436 503 511 452 510 510 432 505 495 442

33 33 33 33 34 34 33 33 33 33 34 34 33 33 33 33

33 33 33 33 33 33 33 33 33 33 33 33 33 33 33 33

34 34 34 34 34 34 34 34 34 34 34 34 34 34 34 34

1083 1077 1083 1079 1093 1090 1082 1085 1086 1088 1089 1096 1093 1092 1088 1089

1009 963 1034 981 1008 983 978 1038 1018 1018 1009 1047 1025 1049 1010 972

1127 1121 1118 1122 1139 1135 1126 1125 1129 1131 1136 1134 1134 1128 1128 1133

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1393 1392 1392 1392 1403 1400 1392 1392 1393 1397 1402 1400 1393 1392 1392 1397

1278 1300 1302 1295 1286 1288 1268 1265 1274 1277 1289 1282 1286 1288 1277 1275

1512 1499 1500 1492 1503 1502 1496 1515 1489 1480 1511 1510 1494 1499 1496 1497

1393 1392 1392 1392 1403 1400 1392 1392 1393 1397 1402 1400 1393 1392 1392 1397

1278 1300 1302 1295 1286 1288 1268 1265 1274 1277 1289 1282 1286 1288 1277 1275

1512 1499 1500 1492 1503 1502 1496 1515 1489 1480 1511 1510 1494 1499 1496 1497

651 655 660 669 682 689 692 697 708 715 724 735 739 744 753 762

588 590 611 605 611 624 625 624 641 635 654 652 653 684 675 680

729 731 726 757 766 765 764 768 782 789 800 825 823 827 842 850

167 184 146 166 186 147 166 186 147 166 186 147 166 186 147 166

167 184 146 166 186 147 166 186 147 166 186 147 166 186 147 166

167 184 146 166 186 147 166 186 147 166 186 147 166 186 147 166

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Net Position Report - Heavy Load Hours (GWh)

Net Position, GWh
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 Turnbull

 YELP Contract

NWE Load

Current Portfolio

Current + CC

Current Portfolio 

+ Hydro

2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043

6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6

6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6

6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6

46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46

46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46

46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46

14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14

14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14

14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

19 19 19 18 19 19 19 19 18 19 19 19 19 19 18 19

19 19 19 18 19 19 19 19 18 19 19 19 19 19 18 19

19 19 19 18 19 19 19 19 18 19 19 19 19 19 18 19

253 221 247 251 224 248 251 224 248 251 224 248 251 224 248 251

253 221 247 251 224 248 251 224 248 251 224 248 251 224 248 251

253 221 247 251 224 248 251 224 248 251 224 248 251 224 248 251

-4426 -4464 -4519 -4574 -4682 -4718 -4737 -4807 -4885 -4936 -5009 -5070 -5101 -5137 -5215 -5288

-4462 -4499 -4561 -4620 -4722 -4759 -4780 -4853 -4926 -4971 -5043 -5110 -5147 -5181 -5262 -5335

-4388 -4423 -4480 -4537 -4633 -4681 -4698 -4771 -4843 -4896 -4975 -5029 -5050 -5088 -5173 -5250

-2445 -2489 -2573 -2600 -2706 -2739 -2796 -2858 -2941 -2975 -3053 -3137 -3159 -3230 -3325 -3382

-2964 -3154 -3273 -3188 -3315 -3429 -3431 -3577 -3631 -3690 -3735 -3804 -3787 -3871 -3965 -4028

-2150 -2180 -2211 -2299 -2366 -2386 -2428 -2428 -2519 -2599 -2614 -2736 -2776 -2673 -2779 -2922

-1361 -1413 -1491 -1520 -1613 -1649 -1715 -1773 -1855 -1887 -1965 -2041 -2066 -2138 -2237 -2293

-1908 -2072 -2199 -2096 -2179 -2298 -2339 -2481 -2522 -2570 -2642 -2699 -2673 -2777 -2896 -2935

-1047 -1073 -1114 -1204 -1258 -1283 -1309 -1344 -1418 -1507 -1511 -1638 -1672 -1575 -1665 -1807

-1052 -1097 -1181 -1208 -1303 -1339 -1404 -1466 -1548 -1578 -1652 -1737 -1766 -1838 -1933 -1985

-1636 -1767 -1885 -1844 -1873 -1983 -2091 -2169 -2269 -2297 -2362 -2356 -2443 -2480 -2611 -2573

-722 -710 -779 -869 -888 -923 -988 -1013 -1102 -1191 -1176 -1269 -1317 -1228 -1393 -1525
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Net Position Report - Light Load Hours (GWh)

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

MEAN 0 0 0 0 0 0 1 1 1 1 1 1 1 1 2 1

P5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

P95 0 0 1 1 1 1 3 5 5 6 5 5 8 7 13 8

MEAN 318 329 308 334 342 357 368 290 288 285 295 284 281 286 283 276

P5 288 285 284 290 290 303 321 144 94 71 111 57 94 93 79 49

P95 351 370 343 373 376 379 385 374 368 372 373 375 375 368 376 372

MEAN 318 328 299 335 341 327 369 291 274 286 295 272 282 285 271 275

P5 288 281 284 293 290 298 316 149 104 67 102 57 100 83 83 46

P95 355 369 317 371 375 342 387 377 323 378 376 337 377 368 333 371

MEAN 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26

P5 26 26 26 26 26 26 26 26 25 26 26 26 26 26 26 26

P95 27 26 26 27 27 26 26 26 26 27 27 27 26 26 27 27

MEAN 0 0 0 0 573 565 619 682 676 690 693 691 694 694 697 696

P5 0 0 0 0 273 290 370 643 623 644 628 626 645 646 642 636

P95 0 0 0 0 672 673 682 746 730 745 758 754 752 747 754 754

MEAN 472 341 0 0 0 0 0 0 0 0 0 0 0 0 0 0

P5 440 312 0 0 0 0 0 0 0 0 0 0 0 0 0 0

P95 509 368 0 0 0 0 0 0 0 0 0 0 0 0 0 0

MEAN 1095 1090 1091 1095 1095 1095 1090 1085 1086 1096 1094 1095 1090 1085 1095 1095

P5 1016 990 999 1018 1018 1020 1008 1021 1023 1005 1012 1008 1002 1014 1010 1027

P95 1187 1165 1183 1165 1175 1173 1188 1161 1169 1182 1176 1171 1178 1175 1185 1180

MEAN 1567 1431 1091 1095 1095 1095 1090 1085 1086 1096 1094 1095 1090 1085 1095 1095

P5 1455 1308 999 1018 1018 1020 1008 1021 1023 1005 1012 1008 1002 1014 1010 1027

P95 1695 1526 1183 1165 1175 1173 1188 1161 1169 1182 1176 1171 1178 1175 1185 1180

MEAN 393 396 404 410 415 422 425 427 431 441 447 448 454 458 466 471

P5 351 358 362 368 371 381 382 384 382 396 399 410 404 407 422 428

P95 432 438 436 451 458 465 467 463 474 493 486 493 498 511 505 516

MEAN 147 115 133 146 114 133 146 115 132 147 115 134 146 116 134 147

P5 147 115 133 146 114 133 146 115 132 147 115 134 146 116 134 147

P95 147 115 133 146 114 133 146 115 132 147 115 134 146 116 134 147

MEAN 237 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

P5 237 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

P95 237 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

MEAN 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

P5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

P95 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
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Net Position Report - Light Load Hours (GWh)

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
G
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Basin Creek 1-9

MEAN 36 35 36 36 36 36 35 35 36 36 36 36 35 35 36 36

P5 36 35 36 36 36 36 35 35 36 36 36 36 35 35 36 36

P95 36 35 36 36 36 36 35 35 36 36 36 36 35 35 36 36

MEAN 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11

P5 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11

P95 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11

MEAN 15 14 15 15 15 15 14 14 15 15 15 15 14 14 15 15

P5 15 14 15 15 15 15 14 14 15 15 15 15 14 14 15 15

P95 15 14 15 15 15 15 14 14 15 15 15 15 14 14 15 15

MEAN 176 197 202 177 198 204 175 196 199 177 198 203 176 196 202 177

P5 176 197 202 177 198 204 175 196 199 177 198 203 176 196 202 177

P95 176 197 202 177 198 204 175 196 199 177 198 203 176 196 202 177

MEAN -2477 -2481 -2499 -2522 -2538 -2545 -2557 -2550 -2566 -2597 -2633 -2660 -2691 -2704 -2774 -2799

P5 -2501 -2503 -2518 -2546 -2562 -2571 -2583 -2572 -2594 -2624 -2657 -2691 -2715 -2733 -2803 -2828

P95 -2452 -2460 -2478 -2496 -2514 -2523 -2530 -2529 -2540 -2571 -2610 -2634 -2668 -2678 -2748 -2772

MEAN -796 -1025 -1061 -1028 -1035 -1011 -982 -1139 -1149 -1168 -1191 -1225 -1259 -1270 -1323 -1360

P5 -875 -1137 -1127 -1126 -1155 -1111 -1086 -1414 -1542 -1601 -1549 -1666 -1649 -1696 -1718 -1813

P95 -715 -940 -1002 -947 -934 -943 -922 -953 -1010 -968 -1021 -1058 -1037 -1078 -1158 -1172

MEAN -796 -1025 -1061 -1028 -463 -445 -363 -457 -473 -478 -497 -534 -565 -576 -626 -664

P5 -875 -1137 -1127 -1126 -822 -704 -632 -753 -869 -908 -861 -970 -994 -982 -1012 -1062

P95 -715 -940 -1002 -947 -297 -287 -249 -267 -325 -273 -313 -365 -337 -372 -447 -479

MEAN 772 406 30 66 60 84 107 -54 -62 -72 -96 -130 -169 -185 -228 -265

P5 629 252 -89 -67 -76 -45 -19 -331 -518 -452 -449 -616 -602 -632 -637 -723

P95 963 548 146 181 181 203 223 159 114 150 106 68 78 70 -33 -29
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Net Position Report - Light Load Hours (GWh)

MEAN
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Wind - Total

 CELP Contract

 PPL 7 YR (LL)

 Small QF1

2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043

2 2 2 2 2 3 2 2 3 2 2 3 3 3

0 0 0 0 0 0 0 0 0 0 0 0 0 0

9 9 9 9 12 15 11 8 14 9 14 11 20 18

269 272 263 260 249 244 246 245 230 223 228 209 201 200

1 49 35 37 29 1 0 0 0 0 0 0 0 0

374 371 371 367 368 372 373 367 362 367 353 370 362 367

268 262 262 260 240 244 246 238 231 223 222 210 201 196

0 43 33 39 28 0 0 0 0 0 0 0 0 0

370 337 373 370 322 372 376 336 367 373 320 373 363 329

26 26 26 26 26 26 26 26 26 26 26 26 26 26

26 26 26 25 26 26 26 26 26 26 26 26 26 26

27 27 26 26 27 27 27 26 26 26 27 27 27 26

696 702 702 692 705 703 709 713 709 704 716 719 721 722

614 656 654 621 653 647 650 650 641 649 657 660 659 646

754 764 761 749 753 761 765 771 816 759 791 772 785 795

0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0

1095 1095 1085 1087 1095 1095 1094 1090 1085 1087 1094 1095 1095 1090

1021 1018 990 1001 996 996 1004 997 995 991 1006 1012 999 999

1176 1171 1163 1170 1181 1192 1170 1160 1173 1176 1171 1179 1175 1171

1095 1095 1085 1087 1095 1095 1094 1090 1085 1087 1094 1095 1095 1090

1021 1018 990 1001 996 996 1004 997 995 991 1006 1012 999 999

1176 1171 1163 1170 1181 1192 1170 1160 1173 1176 1171 1179 1175 1171

478 481 484 486 496 503 509 512 515 518 532 537 540 546

435 436 427 437 442 456 455 462 461 464 472 483 488 474

531 523 542 532 546 562 556 560 569 568 595 584 586 599

115 134 146 114 134 146 114 134 146 114 134 146 114 134

115 134 146 114 134 146 114 134 146 114 134 146 114 134

115 134 146 114 134 146 114 134 146 114 134 146 114 134

0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0

5 5 5 5 5 5 5 5 5 5 5 5 5 5

5 5 5 5 5 5 5 5 5 5 5 5 5 5

5 5 5 5 5 5 5 5 5 5 5 5 5 5
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Net Position Report - Light Load Hours (GWh)
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Current Portfolio

Current Portfolio + 

CC

Current Portfolio + 

Hydro

 Small QF2

 Tiber

 Turnbull

 YELP Contract

NWE Load

2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043

36 36 35 36 36 36 36 35 35 36 36 36 36 35

36 36 35 36 36 36 36 35 35 36 36 36 36 35

36 36 35 36 36 36 36 35 35 36 36 36 36 35

11 11 11 11 11 11 11 11 11 11 11 11 11 11

11 11 11 11 11 11 11 11 11 11 11 11 11 11

11 11 11 11 11 11 11 11 11 11 11 11 11 11

15 15 14 15 15 15 15 14 14 15 15 15 15 14

15 15 14 15 15 15 15 14 14 15 15 15 15 14

15 15 14 15 15 15 15 14 14 15 15 15 15 14

197 202 175 196 202 175 196 202 175 196 202 175 196 202

197 202 175 196 202 175 196 202 175 196 202 175 196 202

197 202 175 196 202 175 196 202 175 196 202 175 196 202

-2829 -2861 -2874 -2897 -2966 -2986 -3026 -3040 -3058 -3091 -3183 -3215 -3233 -3255

-2857 -2896 -2903 -2925 -2993 -3013 -3059 -3068 -3083 -3121 -3216 -3252 -3263 -3290

-2803 -2834 -2844 -2875 -2940 -2959 -2992 -3011 -3028 -3065 -3148 -3186 -3201 -3227

-1408 -1415 -1452 -1488 -1550 -1578 -1621 -1616 -1666 -1723 -1769 -1844 -1885 -1882

-1930 -1864 -1896 -1941 -1985 -2083 -2098 -2097 -2130 -2162 -2215 -2283 -2300 -2301

-1192 -1230 -1221 -1258 -1335 -1315 -1353 -1387 -1396 -1438 -1533 -1492 -1531 -1573

-712 -713 -750 -796 -846 -876 -912 -903 -957 -1019 -1053 -1125 -1164 -1161

-1218 -1141 -1140 -1245 -1245 -1353 -1376 -1333 -1422 -1450 -1481 -1552 -1572 -1590

-493 -528 -541 -584 -623 -614 -653 -687 -695 -765 -818 -776 -818 -861

-313 -320 -367 -400 -455 -483 -526 -526 -581 -636 -675 -748 -790 -793

-803 -822 -781 -862 -912 -986 -1018 -1032 -1069 -1039 -1155 -1200 -1243 -1220

-50 -123 -110 -140 -208 -181 -254 -268 -258 -340 -393 -338 -432 -476
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Net Position Report - All Hours (GWh)

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

MEAN 6              9              18           18           18           20           30           33           38           38           43           43           45           44           

P5 -          -          -          -          -          -          -          -          -          -          -          0              0              -          

P95 33           43           68           85           91           95           116         125         116         131         132         126         131         146         

MEAN 771         782         740         794         807         842         866         687         686         669         697         669         664         681         

P5 665         656         658         672         662         696         753         347         241         169         266         146         232         246         

P95 848         875         842         877         883         890         902         881         874         872         875         877         887         872         

MEAN 771         782         701         794         807         760         867         688         646         670         698         635         665         679         

P5 661         658         650         670         664         689         742         352         256         160         247         143         242         219         

P95 855         874         752         879         884         794         903         889         763         885         884         783         887         877         

MEAN 59           59           60           59           59           59           60           59           59           59           60           59           59           59           

P5 59           59           59           59           59           59           59           59           59           59           59           59           59           59           

P95 60           60           60           60           60           60           60           60           60           60           60           60           60           60           

MEAN -          -          -          -          1,547      1,559      1,600      1,752      1,744      1,753      1,765      1,769      1,769      1,782      

P5 -          -          -          -          930         1,173      1,014      1,587      1,529      1,540      1,541      1,642      1,597      1,656      

P95 -          -          -          -          1,765      1,764      1,776      1,864      1,848      1,853      1,878      1,873      1,878      1,866      

MEAN 1,079      787         -          -          -          -          -          -          -          -          -          -          -          -          

P5 1,006      714         -          -          -          -          -          -          -          -          -          -          -          -          

P95 1,164      848         -          -          -          -          -          -          -          -          -          -          -          -          

MEAN 2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      

P5 2,308      2,257      2,277      2,313      2,311      2,313      2,300      2,333      2,339      2,286      2,304      2,293      2,282      2,328      

P95 2,702      2,660      2,697      2,648      2,666      2,660      2,713      2,663      2,678      2,682      2,670      2,660      2,696      2,697      

MEAN 3,566      3,275      2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      

P5 3,314      2,993      2,277      2,313      2,311      2,313      2,300      2,333      2,339      2,286      2,304      2,293      2,282      2,328      

P95 3,866      3,501      2,697      2,648      2,666      2,660      2,713      2,663      2,678      2,682      2,670      2,660      2,696      2,697      

MEAN 939         952         968         978         991         1,003      1,019      1,028      1,040      1,052      1,067      1,076      1,089      1,101      

P5 851         871         877         883         902         925         937         934         929         934         956         973         997         976         
P95 1,030      1,040      1,040      1,063      1,084      1,086      1,101      1,114      1,127      1,139      1,172      1,186      1,196      1,216      

MEAN 331         261         302         331         261         301         332         261         301         331         262         301         331         261         

P5 331         261         302         331         261         301         332         261         301         331         262         301         331         261         

P95 331         261         302         331         261         301         332         261         301         331         262         301         331         261         

MEAN 123         123         124         62           -          -          -          -          -          -          -          -          -          -          

P5 123         123         124         62           -          -          -          -          -          -          -          -          -          -          

P95 123         123         124         62           -          -          -          -          -          -          -          -          -          -          

MEAN 490 0 0 0 0 0 0 0 0 0 0 0 0 0

P5 490 0 0 0 0 0 0 0 0 0 0 0 0 0

P95 490 0 0 0 0 0 0 0 0 0 0 0 0 0

MEAN 237 0 0 0 0 0 0 0 0 0 0 0 0 0

P5 237 0 0 0 0 0 0 0 0 0 0 0 0 0

P95 237 0 0 0 0 0 0 0 0 0 0 0 0 0

MEAN 10 10 10 10 10 10 10 10 10 10 10 10 10 10

P5 10 10 10 10 10 10 10 10 10 10 10 10 10 10

P95 10 10 10 10 10 10 10 10 10 10 10 10 10 10

MEAN 81 81 81 81 81 81 81 81 81 81 81 81 81 81

P5 81 81 81 81 81 81 81 81 81 81 81 81 81 81

P95 81 81 81 81 81 81 81 81 81 81 81 81 81 81
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Net Position Report - All Hours (GWh)

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
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Basin Creek 1-

9

MEAN 25 25 25 25 25 25 25 25 25 25 25 25 25 25

P5 25 25 25 25 25 25 25 25 25 25 25 25 25 25

P95 25 25 25 25 25 25 25 25 25 25 25 25 25 25

MEAN 123 123 124 62 0 0 0 0 0 0 0 0 0 0

P5 123 123 124 62 0 0 0 0 0 0 0 0 0 0

P95 123 123 124 62 0 0 0 0 0 0 0 0 0 0

MEAN 33 33 33 33 33 33 33 33 33 33 33 33 33 33

P5 33 33 33 33 33 33 33 33 33 33 33 33 33 33

P95 33 33 33 33 33 33 33 33 33 33 33 33 33 33

MEAN 397 444 455 397 444 453 399 444 453 398 445 453 398 444

P5 397 444 455 397 444 453 399 444 453 398 445 453 398 444

P95 397 444 455 397 444 453 399 444 453 398 445 453 398 444

MEAN -6472 -6506 -6560 -6573 -6605 -6633 -6688 -6700 -6724 -6746 -6847 -6913 -7009 -7100

P5 -6528 -6559 -6604 -6630 -6664 -6686 -6745 -6761 -6796 -6800 -6905 -6982 -7065 -7168

P95 -6420 -6456 -6507 -6518 -6545 -6579 -6628 -6651 -6658 -6684 -6791 -6855 -6950 -7043

MEAN -2076 -2820 -2921 -2928 -3068 -3045 -2968 -3350 -3351 -3378 -3426 -3527 -3608 -3680

P5 -2313 -3145 -3121 -3210 -3400 -3286 -3207 -4033 -4274 -4425 -4284 -4603 -4528 -4635

P95 -1862 -2598 -2702 -2700 -2835 -2830 -2746 -2864 -2948 -2854 -3005 -3110 -3037 -3195

MEAN -2076 -2820 -2921 -2928 -1521 -1485 -1368 -1598 -1608 -1625 -1661 -1758 -1839 -1898

P5 -2313 -3145 -3121 -3210 -2356 -2104 -2089 -2370 -2657 -2660 -2603 -2845 -2975 -2814

P95 -1862 -2598 -2702 -2700 -1105 -1064 -1000 -1061 -1161 -1050 -1175 -1303 -1257 -1368

MEAN 1490 455 -434 -441 -581 -557 -481 -863 -864 -891 -939 -1040 -1121 -1193

P5 1155 40 -737 -801 -917 -882 -779 -1522 -1927 -1812 -1782 -2227 -2146 -2205

P95 1957 811 -110 -142 -286 -261 -182 -315 -430 -309 -445 -538 -508 -558
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Net Position Report - All Hours (GWh)
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Total Hydro

Wind - Total

 CELP Contract

 PPL 09 RFP 

(HL)

 PPL 7 YR (HL)

 PPL 7 YR (LL)

 Small QF1

 Small QF2

2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043

48           48           47           53           50           55           54           57           55           56           62           58           57           60           61           66           

0              -          0              -          -          -          -          0              -          -          -          -          0              -          -          0              

171         136         143         163         150         178         174         185         164         154         183         147         166         167         208         186         

668         652         634         641         621         623         590         579         580         581         552         537         542         498         484         479         

204         126         2              132         90           95           75           2              0              0              0              0              0              0              0              -          

881         874         880         869         876         872         870         880         874         871         862         872         848         869         865         863         

633         650         634         613         619         622         561         579         582         558         554         538         523         499         484         463         

204         123         2              114         85           98           71           0              0              0              0              0              0              0              0              -          

769         873         871         783         882         877         759         872         883         787         874         883         755         879         859         771         

60           59           59           59           60           59           59           59           60           59           59           59           60           59           59           59           

59           59           59           59           59           59           59           59           59           59           59           59           59           59           59           59           

60           60           60           60           60           60           60           60           60           60           60           60           60           60           60           60           

1,781      1,773      1,779      1,782      1,795      1,781      1,786      1,787      1,794      1,801      1,798      1,800      1,810      1,811      1,809      1,811      

1,661      1,592      1,650      1,636      1,660      1,607      1,632      1,669      1,657      1,663      1,630      1,682      1,692      1,701      1,667      1,605      

1,881      1,876      1,872      1,881      1,900      1,884      1,879      1,880      1,883      1,906      1,946      1,885      1,920      1,903      1,913      1,921      

-          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          

-          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          

-          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          

2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      

2,289      2,329      2,323      2,310      2,276      2,291      2,265      2,262      2,279      2,274      2,284      2,273      2,292      2,298      2,275      2,272      

2,701      2,681      2,677      2,663      2,664      2,675      2,677      2,706      2,656      2,640      2,681      2,684      2,664      2,678      2,672      2,668      

2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      2,487      

2,289      2,329      2,323      2,310      2,276      2,291      2,265      2,262      2,279      2,274      2,284      2,273      2,292      2,298      2,275      2,272      

2,701      2,681      2,677      2,663      2,664      2,675      2,677      2,706      2,656      2,640      2,681      2,684      2,664      2,678      2,672      2,668      

1,117      1,126      1,138      1,150      1,166      1,175      1,188      1,200      1,217      1,227      1,240      1,253      1,271      1,280      1,294      1,307      

1,023      1,033      1,060      1,052      1,049      1,077      1,074      1,100      1,098      1,108      1,113      1,123      1,146      1,169      1,174      1,178      
1,227      1,219      1,256      1,263      1,301      1,282      1,300      1,322      1,324      1,318      1,357      1,377      1,392      1,408      1,425      1,436      

302         331         261         301         332         261         301         332         261         301         332         261         301         332         261         301         

302         331         261         301         332         261         301         332         261         301         332         261         301         332         261         301         

302         331         261         301         332         261         301         332         261         301         332         261         301         332         261         301         

-          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          

-          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          

-          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81

81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81

81 81 81 81 81 81 81 81 81 81 81 81 81 81 81 81

32 of 69



Net Position Report - All Hours (GWh)
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RFP (HL)

Current 

Portfolio + 

Hydro

 Turnbull

 YELP Contract

NWE Load

Current 

Portfolio

Current 

Portfolio + CC

2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043

25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

33 33 33 33 33 33 33 33 33 33 33 33 33 33 33 33

33 33 33 33 33 33 33 33 33 33 33 33 33 33 33 33

33 33 33 33 33 33 33 33 33 33 33 33 33 33 33 33

455 398 444 453 399 444 453 399 444 453 399 444 453 399 444 453

455 398 444 453 399 444 453 399 444 453 399 444 453 399 444 453

455 398 444 453 399 444 453 399 444 453 399 444 453 399 444 453

-7200 -7263 -7348 -7435 -7556 -7615 -7703 -7792 -7911 -7976 -8067 -8160 -8284 -8352 -8448 -8544

-7261 -7328 -7407 -7511 -7627 -7680 -7766 -7858 -7984 -8042 -8120 -8232 -8356 -8431 -8524 -8621

-7137 -7195 -7290 -7371 -7479 -7554 -7643 -7732 -7834 -7909 -8005 -8102 -8202 -8280 -8377 -8487

-3768 -3849 -3981 -4014 -4158 -4226 -4347 -4436 -4562 -4591 -4720 -4860 -4928 -5074 -5211 -5265

-4642 -4967 -5193 -5051 -5210 -5388 -5421 -5662 -5748 -5778 -5882 -5962 -6011 -6126 -6265 -6321

-3310 -3366 -3397 -3551 -3600 -3650 -3767 -3785 -3886 -4036 -4021 -4178 -4300 -4180 -4321 -4506

-1987 -2076 -2202 -2233 -2363 -2445 -2560 -2649 -2767 -2790 -2922 -3060 -3118 -3263 -3402 -3454

-2899 -3160 -3419 -3233 -3319 -3540 -3560 -3811 -3904 -3902 -4069 -4129 -4165 -4324 -4468 -4530

-1504 -1562 -1595 -1746 -1788 -1861 -1932 -1942 -2074 -2220 -2222 -2427 -2486 -2353 -2473 -2663

-1281 -1362 -1494 -1527 -1671 -1739 -1860 -1949 -2075 -2104 -2232 -2373 -2441 -2587 -2723 -2778

-2269 -2490 -2699 -2659 -2654 -2860 -2994 -3153 -3286 -3329 -3421 -3391 -3605 -3685 -3857 -3816

-780 -761 -827 -988 -1027 -1077 -1194 -1244 -1392 -1473 -1435 -1649 -1735 -1559 -1873 -2019
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Generating Stations Report

2014 2015 2016 2017 2018 2019 2020

MEAN 53,039                 86,206                 159,577               159,774                 161,029                179,139                 267,525                 

P5 -                        -                        -                        -                         -                        -                          -                         

P95 295,496               388,279               616,595               770,215                 827,999                838,334                 1,048,798             

MEAN 2,845                   4,624                   8,559                   8,570                     8,637                    9,608                     14,349                   

P5 -                        -                        -                        -                         -                        -                          -                         

P95 15,849                 20,826                 33,072                 41,312                   44,411                  44,965                   56,254                   

MEAN 5,843                   9,496                   17,578                 17,600                   17,738                  19,733                   29,470                   

P5 -                        -                        -                        -                         -                        -                          -                         

P95 32,551                 42,771                 67,922                 84,844                   91,209                  92,348                   115,532                 

MEAN 1% 2% 4% 4% 4% 4% 6%

P5 0% 0% 0% 0% 0% 0% 0%

P95 7% 9% 15% 19% 20% 20% 25%

MEAN 18                         32                         51                         51                           53                          55                           69                           

P5 -                        -                        -                        -                         -                        -                          -                         

P95 61                         139                       189                       190                        247                        245                         280                        

MEAN 190,483$             352,449$             620,540$             646,178$              762,922$             867,058$               1,371,694$           

P5 -$                     -$                     -$                     -$                       -$                      -$                       -$                       

P95 952,568$             1,545,987$         2,617,377$         3,464,604$           3,568,632$          4,450,336$           6,257,974$           

MEAN

P5

P95

MEAN 23,861$               39,597$               74,837$               76,503$                 78,723$                89,416$                 136,337$              

P5 -$                     -$                     -$                     -$                       -$                      -$                       -$                       

P95 132,937$             178,347$             289,166$             368,795$              404,789$             418,448$               534,493$              

MEAN 25,247$               36,207$               68,920$               81,638$                 83,055$                106,936$               227,324$              

P5 -$                     -$                     -$                     -$                       -$                      -$                       -$                       

P95 154,919$             143,830$             317,964$             513,060$              487,774$             640,789$               1,043,219$           

 VOM Costs $ 

CO2 Emissions 

Tonnes

Capacity Factor %

Number of Starts
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1

-9
: 

5
1

.7
5

 M
W

 
Fuel Consumed 

MMBtu

 Fuel Cost $ 

 Generation MWh 

 Net Revenue $ 

 Carbon Emission 

Costs $ 
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Generating Stations Report

2014 2015 2016 2017 2018 2019 2020
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Fuel Consumed 

MMBtu
MEAN 8,178,511            8,297,328            7,849,148            8,430,836             8,556,530            8,931,652              9,187,005             

P5 7,047,863            6,910,763            6,954,186            7,028,630             7,102,573            7,438,908              8,002,716             

P95 9,013,498            9,290,513            9,009,723            9,306,954             9,368,088            9,413,165              9,500,029             

MEAN 762,089               773,160               731,398               785,601                 797,313                832,268                 856,062                 

P5 656,733               643,957               648,004               654,941                 661,831                693,171                 745,708                 

P95 839,894               865,707               839,542               867,239                 872,935                877,136                 885,230                 

MEAN 770,834               782,041               740,669               794,574                 806,381                841,373                 866,172                 

P5 666,619               653,413               658,020               665,259                 672,213                702,766                 755,479                 

P95 848,092               874,316               847,904               875,853                 881,892                886,659                 895,969                 

MEAN 79% 80% 76% 82% 83% 87% 89%

P5 69% 67% 67% 68% 69% 72% 77%

P95 87% 90% 87% 90% 91% 91% 92%

MEAN 41                         38                         38                         38                           38                          39                           39                           

P5 28                         28                         26                         28                           27                          31                           31                           

P95 53                         48                         50                         49                           48                          48                           48                           

MEAN 5,220,454$         5,877,945$         6,024,618$         6,645,695$           6,927,850$          7,366,379$           7,746,038$           

P5 3,689,221$         3,865,439$         4,321,078$         4,596,786$           4,450,291$          5,129,693$           5,692,873$           

P95 6,589,910$         7,763,108$         8,724,546$         8,794,285$           9,131,223$          9,665,596$           10,082,741$         

MEAN

P5

P95

MEAN 787,021$             815,231$             788,318$             863,450$              894,682$             953,110$               1,001,807$           

P5 680,618$             681,145$             700,352$             722,925$              745,823$             796,095$               873,781$              

P95 865,902$             911,423$             902,451$             951,775$              978,462$             1,004,410$           1,036,271$           

MEAN 8,596,620$         9,491,131$         10,297,063$       10,719,349$         11,988,123$        13,884,253$         16,385,017$         

P5 4,310,104$         3,719,416$         4,575,184$         4,632,395$           3,334,331$          6,445,287$           7,934,900$           

P95 13,360,851$       17,049,519$       17,821,338$       18,971,427$         22,777,638$        25,520,676$         29,111,577$         

 C
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 Net Revenue $ 

 Carbon Emission 

Costs $ 

 VOM Costs $ 

Capacity Factor %

Number of Starts

CO2 Emissions 

Tonnes

Fuel Consumed 

MMBtu

 Fuel Cost $ 

 Generation MWh 
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Generating Stations Report

2014 2015 2016 2017 2018 2019 2020
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Fuel Consumed 

MMBtu
MEAN 8,181,089            8,291,938            7,405,853            8,438,618             8,565,615            8,034,539              9,185,181             

P5 7,053,172            6,895,756            6,885,859            6,987,797             7,039,973            7,280,037              7,894,901             

P95 9,051,609            9,299,574            7,903,687            9,397,546             9,381,436            8,385,705              9,586,053             

MEAN 762,329               772,658               690,091               786,326                 798,160                748,673                 855,892                 

P5 657,227               642,559               641,637               651,136                 655,997                678,367                 735,661                 

P95 843,445               866,551               736,480               875,680                 874,179                781,395                 893,246                 

MEAN 771,079               781,568               699,928               795,297                 807,200                758,342                 866,031                 

P5 667,172               652,324               651,353               661,321                 666,236                688,682                 745,220                 

P95 851,701               875,208               745,864               884,539                 882,788                791,477                 905,156                 

MEAN 79% 80% 72% 82% 83% 78% 89%

P5 69% 67% 67% 68% 69% 71% 76%

P95 88% 90% 76% 91% 91% 81% 93%

MEAN 40                         37                         33                         37                           36                          34                           37                           

P5 27                         24                         23                         25                           24                          26                           29                           

P95 51                         49                         44                         49                           48                          44                           47                           

MEAN 5,220,522$         5,873,608$         5,658,337$         6,650,546$           6,934,614$          6,609,504$           7,750,600$           

P5 3,703,278$         3,899,331$         4,342,481$         4,534,439$           4,514,670$          5,064,800$           5,650,118$           

P95 6,580,085$         7,869,746$         7,601,008$         8,763,839$           9,130,906$          8,514,517$           10,047,536$         

MEAN

P5

P95

MEAN 787,272$             814,738$             744,956$             864,236$              895,591$             859,052$               1,001,644$           

P5 681,182$             680,010$             693,256$             718,646$              739,192$             780,141$               861,916$              

P95 869,586$             912,352$             793,847$             961,213$              979,456$             896,587$               1,046,896$           

MEAN 8,597,132$         9,502,728$         10,177,238$       10,742,560$         11,999,970$        13,355,775$         16,433,743$         

P5 4,247,797$         3,953,320$         4,553,831$         4,584,631$           3,180,967$          6,574,204$           7,880,432$           

P95 13,291,831$       17,113,842$       17,332,189$       19,192,256$         22,419,882$        24,191,237$         29,069,628$         

 Fuel Cost $ 

 Carbon Emission 

Costs $ 

 VOM Costs $ 

 Net Revenue $ 
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Number of Starts

Fuel Consumed 

MMBtu

CO2 Emissions 

Tonnes

 Generation MWh 

Capacity Factor %
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Generating Stations Report

2014 2015 2016 2017 2018 2019 2020
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Fuel Consumed 

MMBtu
MEAN 678,136               678,136               680,013               678,136                 678,136                678,136                 680,013                 

P5 666,628               666,628               668,543               666,628                 666,628                666,628                 668,543                 

P95 687,457               687,457               689,373               687,457                 687,457                687,457                 689,373                 

MEAN 36,373                 36,373                 36,473                 36,373                   36,373                  36,373                   36,473                   

P5 35,755                 35,755                 35,858                 35,755                   35,755                  35,755                   35,858                   

P95 36,873                 36,873                 36,975                 36,873                   36,873                  36,873                   36,975                   

MEAN 59,480                 59,480                 59,645                 59,480                   59,480                  59,480                   59,645                   

P5 58,471                 58,471                 58,639                 58,471                   58,471                  58,471                   58,639                   

P95 60,298                 60,298                 60,466                 60,298                   60,298                  60,298                   60,466                   

MEAN 97% 97% 97% 97% 97% 97% 97%

P5 95% 95% 95% 95% 95% 95% 95%

P95 98% 98% 98% 98% 98% 98% 98%

MEAN 17                         17                         17                         17                           17                          17                           17                           

P5 11                         11                         11                         11                           11                          11                           11                           

P95 25                         25                         25                         25                           25                          25                           25                           

MEAN 2,198,260$         2,307,103$         2,387,755$         2,506,669$           2,741,775$          2,991,219$           3,174,523$           

P5 1,678,046$         1,687,038$         1,800,026$         1,851,159$           1,997,352$          2,391,065$           2,521,160$           

P95 2,774,992$         2,918,511$         3,237,879$         3,366,530$           3,563,032$          3,976,984$           4,153,785$           

MEAN

P5

P95

MEAN 182,188$             186,014$             190,446$             193,909$              197,981$             202,139$               206,955$              

P5 179,097$             182,858$             187,234$             190,618$              194,621$             198,708$               203,464$              

P95 184,693$             188,571$             193,068$             196,574$              200,703$             204,917$               209,803$              

MEAN (791,861)$           (788,808)$           (793,829)$           (848,040)$             (982,207)$            (1,077,128)$          (1,067,767)$          

P5 (1,052,165)$        (1,070,903)$        (1,070,706)$        (1,232,069)$          (1,349,928)$         (1,531,866)$          (1,529,688)$          

P95 (555,427)$           (555,379)$           (421,057)$           (525,978)$             (638,312)$            (705,822)$             (677,691)$             

 Fuel Cost $ 

 Carbon Emission 

Costs $ 

 VOM Costs $ 

 Net Revenue $ 
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Generating Stations Report
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Fuel Consumed 

MMBtu
MEAN 10,311,874          10,393,320           10,658,984           

P5 6,196,206            7,816,607              6,755,728             

P95 11,755,539          11,753,124           11,831,316           

MEAN 553,091                557,460                 571,709                 

P5 332,342                419,254                 362,353                 

P95 630,524                630,395                 634,589                 

MEAN 1,547,305            1,559,268              1,599,672             

P5 929,554                1,173,448              1,013,926             

P95 1,764,839            1,763,637              1,775,680             

MEAN 74% 74% 76%

P5 44% 56% 48%

P95 84% 84% 85%

MEAN 97                          113                         80                           

P5 35                          67                           34                           

P95 204                        204                         108                        

MEAN 42,173,999$        45,987,838$         49,871,624$         

P5 21,282,877$        32,673,771$         29,711,402$         

P95 59,965,069$        62,100,141$         72,069,359$         

MEAN

P5

P95

MEAN 3,090,133$          3,179,418$           3,330,303$           

P5 1,856,417$          2,392,714$           2,110,857$           

P95 3,524,570$          3,596,135$           3,696,726$           

MEAN 14,472,583$        14,898,224$         17,675,329$         

P5 2,009,571$          4,466,853$           4,416,405$           

P95 28,587,571$        31,280,503$         37,233,463$         
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Generating Stations Report
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Fuel Consumed 

MMBtu
MEAN 1,078,625            787,464               

P5 1,005,917            713,564               

P95 1,164,493            847,681               

MEAN 63% 46%

P5 59% 42%

P95 69% 50%

MEAN 30,038,976$       22,269,885$       

P5 22,275,139$       15,288,686$       

P95 36,949,320$       29,998,819$       

MEAN 2,487,162            2,487,157            2,487,172            2,487,136             2,487,150            2,487,167              2,487,151             

P5 2,308,498            2,257,486            2,277,267            2,312,786             2,311,198            2,312,906              2,300,187             

P95 2,701,515            2,659,754            2,696,754            2,648,061             2,666,311            2,659,580              2,712,906             

MEAN 65% 65% 64% 65% 65% 65% 64%

P5 60% 59% 59% 60% 60% 60% 60%

P95 70% 69% 70% 69% 69% 69% 70%

MEAN 67,649,505$       72,509,048$       75,130,512$       78,627,989$         82,901,493$        89,819,369$         97,726,969$         

P5 50,124,085$       51,234,094$       55,362,259$       54,445,173$         51,512,416$        64,639,904$         70,196,433$         

P95 83,682,808$       96,963,886$       99,468,699$       104,312,473$      114,195,447$      128,245,506$       140,401,205$      

 Generation MWh 

 Net Revenue $ 

 Generation MWh 

 Net Revenue $ 
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Fuel Consumed 

MMBtu

 Fuel Cost $ 

 Generation MWh 

 Net Revenue $ 

 Carbon Emission 

Costs $ 

2021 2022 2023 2024 2025 2026 2027

304,088                 343,179                 342,742                 391,783                 391,844                 409,311                 398,604                 

-                          -                          -                          -                          235                         235                        -                         

1,126,783              1,057,724              1,189,969              1,202,653              1,158,494              1,198,190             1,333,489             

16,310                   18,407                   18,383                   21,014                   21,017                   21,954                   21,380                   

-                          -                          -                          -                          13                           13                           -                         

60,437                   56,732                   63,826                   64,506                   62,137                   64,267                   71,523                   

33,497                   37,803                   37,755                   43,157                   43,164                   45,088                   43,909                   

-                          -                          -                          -                          26                           26                           -                         

124,122                 116,515                 131,083                 132,480                 127,616                 131,988                 146,892                 

7% 8% 8% 9% 10% 10% 10%

0% 0% 0% 0% 0% 0% 0%

27% 26% 29% 29% 28% 29% 32%

78                           87                           85                           100                         99                           102                        99                           

-                          -                          -                          -                          1                             1                             -                         

251                         248                         303                         275                         267                         298                        294                        

1,618,952$           1,765,206$           1,832,437$           2,065,160$           2,136,940$           2,298,944$           2,274,779$           

-$                       -$                       -$                       -$                       1,304$                   922$                      -$                       

6,439,821$           6,410,716$           6,718,085$           6,362,117$           6,406,075$           8,077,386$           7,209,357$           

387,509$               478,749$               450,822$               618,624$               610,187$               678,171$              696,568$              

-$                       -$                       -$                       -$                       89$                         595$                      -$                       

1,685,436$           1,687,990$           1,755,851$           2,016,202$           1,884,766$           2,328,466$           2,482,773$           

158,225$               182,315$               185,907$               216,970$               221,560$               236,297$              234,948$              

-$                       -$                       -$                       -$                       133$                       136$                      -$                       

586,295$               561,919$               645,451$               666,030$               655,047$               691,720$              785,995$              

257,670$               273,062$               266,777$               309,369$               326,431$               370,672$              365,659$              

-$                       -$                       -$                       -$                       9$                           12$                        -$                       

1,158,891$           1,149,542$           1,379,260$           1,184,147$           1,185,130$           1,515,308$           1,502,717$           
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 Net Revenue $ 

 Carbon Emission 

Costs $ 

 VOM Costs $ 

Capacity Factor %

Number of Starts

CO2 Emissions 

Tonnes

Fuel Consumed 

MMBtu

 Fuel Cost $ 

 Generation MWh 

2021 2022 2023 2024 2025 2026 2027

7,282,300              7,265,385              7,084,158              7,397,610              7,079,442              7,021,934             7,223,150             

3,697,397              2,497,681              1,751,448              2,403,057              1,477,701              2,566,525             2,294,641             

9,314,855              9,278,906              9,306,917              9,306,957              9,333,166              9,367,573             9,274,227             

678,578                 677,002                 660,115                 689,323                 659,675                 654,317                 673,066                 

344,530                 232,738                 163,203                 223,921                 137,695                 239,153                 213,819                 

867,975                 864,625                 867,235                 867,239                 869,681                 872,887                 864,189                 

687,609                 685,992                 669,095                 698,338                 668,330                 662,927                 681,881                 

349,751                 236,268                 165,750                 226,587                 139,466                 241,703                 216,567                 

878,349                 874,579                 877,145                 876,859                 879,549                 882,776                 873,922                 

71% 71% 69% 72% 69% 68% 70%

36% 24% 17% 23% 14% 25% 22%

90% 90% 90% 90% 90% 91% 90%

33                           33                           32                           34                           32                           32                           33                           

15                           12                           8                             14                           8                             9                             14                           

47                           48                           50                           51                           50                           49                           47                           

6,432,996$           6,552,810$           6,610,348$           7,021,184$           6,892,050$           7,091,231$           7,388,621$           

2,567,798$           2,091,101$           1,549,156$           2,052,466$           1,233,692$           1,992,033$           1,935,109$           

10,384,548$         9,795,329$           10,111,357$         10,219,247$         10,341,052$         11,546,894$         10,821,094$         

14,828,203$         15,510,785$         15,629,565$         17,452,870$         17,008,570$         17,739,574$         19,655,857$         

5,297,226$           3,045,662$           3,405,547$           3,425,361$           3,804,289$           3,310,480$           6,573,957$           

24,804,753$         25,831,586$         27,205,030$         29,970,294$         31,403,364$         31,182,313$         32,081,676$         

811,984$               827,086$               823,655$               877,706$               857,630$               868,561$              912,156$              

413,014$               284,864$               204,038$               284,785$               178,968$               316,678$              289,703$              

1,037,225$           1,054,462$           1,079,763$           1,102,080$           1,128,676$           1,156,605$           1,169,050$           

9,062,941$           9,093,053$           9,140,385$           9,464,807$           9,625,572$           9,682,490$           9,586,380$           

505,745$               499,066$               229,960$               701,504$               166,158$               402,310$              266,651$              

24,339,938$         20,423,402$         24,582,146$         21,038,473$         22,564,029$         23,843,712$         20,006,604$         
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Number of Starts

Fuel Consumed 

MMBtu

CO2 Emissions 

Tonnes

 Generation MWh 

Capacity Factor %

2021 2022 2023 2024 2025 2026 2027

7,279,613              6,816,613              7,082,957              7,389,705              6,682,478              7,032,893             7,210,677             

3,495,954              2,493,541              1,695,171              2,269,741              1,612,280              2,384,606             2,432,224             

9,332,862              8,149,463              9,291,928              9,312,694              8,207,459              9,358,941             9,282,903             

678,328                 635,184                 660,003                 688,586                 622,685                 655,338                 671,904                 

325,759                 232,353                 157,959                 211,499                 150,235                 222,202                 226,639                 

869,653                 759,382                 865,839                 867,774                 764,786                 872,083                 864,998                 

687,397                 644,384                 668,995                 697,623                 631,531                 663,967                 680,724                 

330,639                 235,868                 160,443                 213,949                 152,494                 224,795                 229,508                 

879,338                 769,396                 876,012                 877,387                 774,619                 882,091                 874,508                 

71% 66% 69% 72% 65% 68% 70%

34% 24% 17% 22% 16% 23% 24%

90% 79% 90% 90% 80% 91% 90%

31                           29                           31                           32                           29                           30                           32                           

14                           9                             5                             14                           7                             11                           11                           

48                           42                           46                           48                           44                           47                           52                           

6,424,545$           6,118,235$           6,607,157$           7,014,041$           6,485,474$           7,101,413$           7,376,392$           

2,528,362$           2,092,968$           1,482,814$           1,848,615$           1,352,835$           1,895,610$           2,058,382$           

10,464,073$         8,725,572$           10,154,501$         10,229,316$         9,131,138$           11,494,165$         10,806,396$         

14,807,223$         14,765,661$         15,595,474$         17,421,506$         16,308,604$         17,737,544$         19,645,649$         

5,635,584$           2,922,472$           3,374,075$           3,972,427$           3,946,111$           3,318,069$           6,225,471$           

24,504,858$         25,226,722$         27,170,616$         29,899,659$         30,077,619$         30,802,061$         31,673,949$         

811,734$               776,921$               823,531$               876,806$               810,408$               869,923$              910,608$              

390,445$               284,381$               197,505$               268,901$               195,687$               294,525$              307,013$              

1,038,394$           927,644$               1,078,369$           1,102,743$           994,025$               1,155,708$           1,169,834$           

9,045,889$           8,880,275$           9,160,402$           9,490,937$           9,388,128$           9,713,866$           9,599,019$           

569,914$               513,594$               233,501$               656,874$               149,858$               292,439$              303,075$              

23,775,416$         19,109,379$         24,824,623$         21,153,194$         20,835,249$         23,962,389$         19,609,458$         
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Fuel Consumed 

MMBtu

CO2 Emissions 

Tonnes

 Generation MWh 

Capacity Factor %

Number of Starts

2021 2022 2023 2024 2025 2026 2027

678,136                 678,136                 678,136                 680,013                 678,136                 678,136                 678,136                 

666,628                 666,628                 666,628                 668,543                 666,628                 666,628                 666,628                 

687,457                 687,457                 687,457                 689,373                 687,457                 687,457                 687,457                 

36,373                   36,373                   36,373                   36,473                   36,373                   36,373                   36,373                   

35,755                   35,755                   35,755                   35,858                   35,755                   35,755                   35,755                   

36,873                   36,873                   36,873                   36,975                   36,873                   36,873                   36,873                   

59,480                   59,480                   59,480                   59,645                   59,480                   59,480                   59,480                   

58,471                   58,471                   58,471                   58,639                   58,471                   58,471                   58,471                   

60,298                   60,298                   60,298                   60,466                   60,298                   60,298                   60,298                   

97% 97% 97% 97% 97% 97% 97%

95% 95% 95% 95% 95% 95% 95%

98% 98% 98% 98% 98% 98% 98%

17                           17                           17                           17                           17                           17                           17                           

11                           11                           11                           11                           11                           11                           11                           

25                           25                           25                           25                           25                           25                           25                           

3,232,780$           3,299,379$           3,369,389$           3,450,006$           3,512,470$           3,585,476$           3,660,861$           

2,466,062$           2,596,798$           2,622,749$           2,681,208$           2,729,345$           2,772,841$           2,932,817$           

4,177,063$           4,248,124$           4,242,187$           4,426,774$           4,496,503$           4,631,657$           4,672,662$           

844,166$               887,369$               931,061$               980,140$               1,025,646$           1,076,873$           1,131,025$           

238,071$               278,944$               220,418$               263,484$               350,565$               260,380$              454,293$              

1,471,463$           1,468,978$           1,659,235$           1,734,251$           1,704,086$           1,853,250$           1,836,026$           

210,718$               215,143$               219,661$               224,894$               228,983$               233,792$              238,702$              

207,142$               211,492$               215,933$               221,101$               225,098$               229,825$              234,651$              

213,614$               218,100$               222,680$               227,990$               232,131$               237,006$              241,983$              

(1,167,194)$          (1,195,236)$          (1,225,129)$          (1,218,743)$          (1,243,916)$          (1,270,704)$          (1,301,189)$          

(1,602,083)$          (1,725,285)$          (1,705,429)$          (1,741,897)$          (1,711,731)$          (1,786,966)$          (1,754,628)$          

(734,353)$             (742,413)$             (719,070)$             (747,345)$             (811,352)$             (777,742)$             (805,287)$             
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Fuel Consumed 

MMBtu

CO2 Emissions 

Tonnes

 Generation MWh 

Capacity Factor %

Number of Starts

 Fuel Cost $ 

 Carbon Emission 

Costs $ 

 VOM Costs $ 

 Net Revenue $ 

2021 2022 2023 2024 2025 2026 2027

11,667,761           11,613,713           11,677,202           11,753,524           11,783,324           11,784,213           11,868,441           

10,568,744           10,184,584           10,256,070           10,271,433           10,940,908           10,634,868           11,031,566           

12,416,368           12,308,823           12,338,918           12,505,505           12,474,853           12,507,117           12,430,694           

625,816                 622,917                 626,323                 630,416                 632,015                 632,062                 636,580                 

566,869                 546,264                 550,098                 550,922                 586,831                 570,416                 591,693                 

665,969                 660,201                 661,815                 670,750                 669,106                 670,836                 666,737                 

1,751,807              1,743,742              1,753,222              1,764,659              1,769,137              1,769,309             1,781,953             

1,586,892              1,529,012              1,539,946              1,541,378              1,642,488              1,596,746             1,656,030             

1,864,320              1,848,170              1,852,661              1,877,704              1,873,095              1,877,943             1,866,471             

84% 83% 84% 84% 85% 85% 85%

76% 73% 74% 73% 78% 76% 79%

89% 88% 88% 89% 89% 90% 89%

86                           85                           86                           90                           94                           91                           92                           

51                           42                           20                           50                           66                           54                           70                           

102                         101                         104                         106                         107                         106                        106                        

55,688,622$         56,569,329$         58,131,314$         59,713,952$         61,013,103$         62,335,276$         64,070,750$         

39,441,911$         42,393,605$         42,731,078$         43,062,389$         47,051,803$         45,634,210$         51,698,794$         

74,302,034$         73,483,804$         72,341,551$         77,142,885$         77,734,858$         80,254,336$         80,230,740$         

14,675,568$         15,301,797$         16,187,687$         17,184,622$         18,003,908$         18,929,337$         19,921,875$         

4,017,783$           4,429,952$           3,565,653$           4,471,359$           5,506,007$           4,534,283$           7,194,033$           

26,484,746$         25,347,923$         28,548,539$         31,139,569$         30,959,271$         33,291,792$         33,299,584$         

3,723,615$           3,784,308$           3,884,783$           3,992,238$           4,086,419$           4,172,639$           4,290,710$           

3,373,074$           3,318,295$           3,412,206$           3,487,103$           3,793,879$           3,765,675$           3,987,502$           

3,962,769$           4,010,939$           4,105,120$           4,247,982$           4,326,544$           4,428,834$           4,494,217$           

25,744,976$         26,547,659$         27,234,732$         29,448,062$         30,204,330$         31,159,138$         32,113,666$         

11,195,342$         10,131,137$         10,724,957$         11,298,482$         12,927,620$         11,977,786$         16,004,282$         

42,400,226$         45,712,392$         45,331,735$         47,039,897$         47,317,829$         50,913,021$         52,749,417$         
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Capacity Factor %

2021 2022 2023 2024 2025 2026 2027

2,487,142              2,487,137              2,487,201              2,487,160              2,487,174              2,487,207             2,487,156             

2,333,324              2,338,820              2,285,730              2,303,520              2,292,896              2,282,039             2,328,070             

2,662,931              2,678,260              2,682,387              2,669,501              2,660,249              2,696,175             2,696,753             

65% 65% 65% 64% 65% 65% 65%

61% 61% 59% 60% 60% 59% 61%

69% 70% 70% 69% 69% 70% 70%

131,638,968$       135,468,600$       138,942,385$       144,511,953$       148,671,172$       153,127,631$      157,487,145$      

94,173,541$         93,667,784$         94,520,951$         93,326,814$         104,453,293$       103,561,414$      117,882,381$      

177,764,882$       181,977,275$       180,191,222$       187,239,028$       199,067,396$       210,542,261$      203,231,123$      
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Fuel Consumed 

MMBtu

 Fuel Cost $ 

 Generation MWh 

 Net Revenue $ 

 Carbon Emission 

Costs $ 

2028 2029 2030 2031 2032 2033 2034

440,265                 431,386                 425,401                 479,929                  451,066                  498,880                  493,234                 

235                        -                          940                         -                          -                          -                          -                          

1,557,107             1,237,418              1,303,423              1,489,928              1,353,690              1,586,704              1,593,516              

23,614                   23,138                   22,817                   25,742                    24,194                    26,758                    26,455                   

13                           -                          50                           -                          -                          -                          -                          

83,518                   66,371                   69,911                   79,914                    72,607                    85,105                    85,470                   

48,498                   47,520                   46,861                   52,867                    49,688                    54,955                    54,333                   

26                           -                          104                         -                          -                          -                          -                          

171,525                 136,310                 143,580                 164,125                  149,118                  174,786                  175,536                 

11% 10% 10% 12% 11% 12% 12%

0% 0% 0% 0% 0% 0% 0%

38% 30% 32% 36% 33% 39% 39%

102                        107                         107                         115                          114                          119                          118                         

1                             -                          1                             -                          -                          -                          -                          

297                        299                         304                         310                          306                          317                          327                         

2,513,018$           2,549,576$           2,620,315$           2,893,567$            2,827,317$            3,112,230$            3,311,555$           

1,276$                   -$                       4,057$                   -$                        -$                        -$                        -$                       

8,604,906$           7,969,332$           8,223,452$           8,592,309$            9,144,480$            9,388,335$            11,195,441$         

835,358$              834,826$               841,097$               1,053,756$            966,650$               1,240,610$            1,193,694$           

328$                      -$                       1,379$                   -$                        -$                        -$                        -$                       

3,241,799$           2,701,294$           2,393,331$           3,662,179$            3,029,551$            4,665,104$            3,786,504$           

264,954$              265,062$               266,874$               307,405$               294,984$               333,105$               336,251$               

141$                      -$                       589$                       -$                        -$                        -$                        -$                       

937,075$              760,323$               817,698$               954,330$               885,275$               1,059,450$            1,086,343$           

452,260$              398,389$               389,958$               482,544$               458,540$               531,843$               583,211$               

4$                           -$                       39$                         -$                        -$                        -$                        -$                       

1,863,056$           1,516,492$           1,552,495$           1,782,766$            1,945,353$            2,095,188$            2,574,462$           
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 Net Revenue $ 

 Carbon Emission 

Costs $ 

 VOM Costs $ 

Capacity Factor %

Number of Starts

CO2 Emissions 

Tonnes

Fuel Consumed 

MMBtu

 Fuel Cost $ 

 Generation MWh 

2028 2029 2030 2031 2032 2033 2034

7,076,790             6,884,133              6,704,191              6,775,494              6,585,995              6,584,234              6,236,884              

2,110,396             1,217,874              21,746                   1,422,609              912,933                  902,053                  652,326                 

9,273,777             9,225,678              9,337,427              9,270,693              9,343,196              9,230,309              9,110,389              

659,428                 641,476                 624,709                 631,353                  613,695                  613,531                  581,164                 

196,651                 113,484                 2,026                     132,561                  85,069                    84,055                    60,785                   

864,147                 859,665                 870,078                 863,860                  870,616                  860,097                  848,923                 

668,220                 650,050                 633,007                 639,780                  621,927                  621,712                  589,003                 

198,981                 114,847                 2,019                     134,229                  86,085                    85,145                    61,502                   

873,897                 869,440                 880,890                 873,363                  880,744                  869,766                  858,329                 

69% 67% 65% 66% 64% 64% 61%

20% 12% 0% 14% 9% 9% 6%

90% 89% 91% 90% 90% 89% 88%

32                           32                           31                           31                            30                            30                            29                           

11                           7                             1                             6                              5                              5                              5                             

47                           53                           48                           49                            47                            51                            47                           

7,449,412$           7,421,756$           7,472,107$           7,616,530$            7,643,481$            7,896,214$            7,734,075$           

1,888,243$           1,007,121$           21,171$                 1,415,927$            909,411$               1,046,795$            684,506$               

11,131,344$         10,613,513$         11,672,872$         11,413,811$          11,739,489$          13,382,822$          13,170,506$         

20,156,345$         20,412,158$         20,546,969$         21,864,374$          21,783,009$          23,859,969$          23,397,898$         

4,975,401$           3,255,480$           113,756$               5,705,652$            2,206,252$            4,131,209$            3,324,261$           

32,966,018$         33,971,010$         36,425,093$         38,777,970$          40,275,252$          43,299,861$          41,596,122$         

912,653$              906,481$               901,251$               930,024$               923,057$               942,116$               911,293$               

271,768$              160,151$               2,875$                   195,124$               127,767$               129,024$               95,155$                 

1,193,566$           1,212,415$           1,254,179$           1,269,575$            1,307,191$            1,318,005$            1,327,989$           

9,429,197$           9,532,463$           9,688,596$           9,476,657$            9,654,116$            9,240,389$            9,335,531$           

596,571$              192,750$               (2,485)$                  250,124$               127,340$               133,878$               60,359$                 

24,785,809$         18,636,736$         24,946,124$         22,130,186$          25,924,549$          23,610,653$          25,553,835$         
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Number of Starts

Fuel Consumed 

MMBtu

CO2 Emissions 

Tonnes

 Generation MWh 

Capacity Factor %

2028 2029 2030 2031 2032 2033 2034

6,681,835             6,897,349              6,722,209              6,496,115              6,594,348              6,583,883              5,943,569              

2,091,404             1,302,034              26,433                   1,445,138              922,941                  997,427                  735,809                 

8,201,134             9,202,991              9,288,541              8,207,549              9,394,394              9,350,169              8,001,659              

622,626                 642,708                 626,388                 605,320                  614,473                  613,498                  553,833                 

194,881                 121,326                 2,463                     134,661                  86,001                    92,942                    68,564                   

764,197                 857,551                 865,523                 764,794                  875,387                  871,266                  745,609                 

631,608                 651,284                 634,730                 613,957                  622,716                  621,684                  561,866                 

197,158                 122,768                 2,463                     136,227                  87,042                    94,158                    69,414                   

774,246                 866,802                 875,418                 774,647                  885,092                  880,991                  755,456                 

65% 67% 65% 63% 64% 64% 58%

20% 13% 0% 14% 9% 10% 7%

79% 89% 90% 80% 91% 91% 78%

28                           31                           30                           28                            29                            29                            26                           

11                           5                             1                             7                              4                              5                              4                             

40                           50                           50                           42                            48                            45                            41                           

7,008,734$           7,437,153$           7,489,498$           7,288,716$            7,654,011$            7,900,421$            7,339,179$           

1,845,132$           1,074,983$           25,763$                 1,405,465$            921,126$               1,150,039$            764,395$               

9,758,223$           10,768,458$         11,496,112$         10,252,476$          11,849,754$          13,325,229$          11,901,086$         

19,401,658$         20,458,866$         20,624,013$         21,232,034$          21,794,120$          23,799,091$          22,531,897$         

4,475,312$           3,205,758$           138,423$               4,794,169$            2,218,099$            4,738,789$            3,644,825$           

32,143,343$         34,138,270$         35,386,452$         37,585,359$          40,356,622$          41,558,111$          40,075,576$         

862,648$              908,202$               903,706$               892,486$               924,228$               942,074$               869,307$               

269,278$              171,197$               3,507$                   198,028$               129,186$               142,683$               107,395$               

1,057,463$           1,208,737$           1,246,387$           1,126,074$            1,313,643$            1,335,015$            1,168,826$           

9,218,828$           9,558,239$           9,697,933$           9,353,962$            9,671,407$            9,274,752$            9,158,700$           

627,100$              230,882$               (2,144)$                  209,644$               162,367$               136,431$               96,359$                 

23,519,918$         19,112,765$         24,656,942$         21,714,060$          25,220,300$          24,015,036$          24,378,056$         

48 of 69



Generating Stations Report

MEAN
  B

as
in

 C
re

e
k 

1
-9

: 
5

1
.7

5
 M

W
 

Fuel Consumed 

MMBtu
MEAN

P5

P95

MEAN

P5

P95

MEAN

P5

P95

MEAN

P5

P95

MEAN

P5

P95

MEAN

P5

P95

MEAN

P5

P95

MEAN

P5

P95

MEAN

P5

P95

 Fuel Cost $ 

 Carbon Emission 

Costs $ 

 VOM Costs $ 

 Net Revenue $ 

 D
av

id
 G

at
e

s:
 7

 M
W

 (
co

n
st

an
t)

 
Fuel Consumed 

MMBtu

CO2 Emissions 

Tonnes

 Generation MWh 

Capacity Factor %

Number of Starts

2028 2029 2030 2031 2032 2033 2034

680,013                 678,136                 678,136                 678,136                  680,013                  678,136                  678,136                 

668,543                 666,628                 666,628                 666,628                  668,543                  666,628                  666,628                 

689,373                 687,457                 687,457                 687,457                  689,373                  687,457                  687,457                 

36,473                   36,373                   36,373                   36,373                    36,473                    36,373                    36,373                   

35,858                   35,755                   35,755                   35,755                    35,858                    35,755                    35,755                   

36,975                   36,873                   36,873                   36,873                    36,975                    36,873                    36,873                   

59,645                   59,480                   59,480                   59,480                    59,645                    59,480                    59,480                   

58,639                   58,471                   58,471                   58,471                    58,639                    58,471                    58,471                   

60,466                   60,298                   60,298                   60,298                    60,466                    60,298                    60,298                   

97% 97% 97% 97% 97% 97% 97%

95% 95% 95% 95% 95% 95% 95%

98% 98% 98% 98% 98% 98% 98%

17                           17                           17                           17                            17                            17                            17                           

11                           11                           11                           11                            11                            11                            11                           

25                           25                           25                           25                            25                            25                            25                           

3,749,354$           3,816,552$           3,897,313$           3,978,785$            4,073,615$            4,147,450$            4,235,070$           

2,822,002$           2,931,055$           3,096,944$           3,177,503$            3,236,663$            3,240,246$            3,295,720$           

4,684,778$           4,509,209$           4,961,057$           4,764,075$            5,039,732$            5,444,569$            5,400,255$           

1,191,639$           1,247,519$           1,309,072$           1,375,052$            1,448,224$            1,516,776$            1,592,662$           

370,470$              402,945$               489,837$               599,599$               336,349$               594,656$               565,732$               

2,064,621$           2,081,171$           2,151,878$           2,288,289$            2,481,239$            2,524,248$            2,616,605$           

244,389$              248,832$               254,058$               259,393$               265,573$               270,402$               276,080$               

240,267$              244,610$               249,746$               254,991$               261,094$               265,813$               271,395$               

247,753$              252,253$               257,550$               262,959$               269,229$               274,119$               279,875$               

(1,336,199)$          (1,365,598)$          (1,396,912)$          (1,431,301)$           (1,462,952)$           (1,511,127)$           (1,550,734)$          

(1,909,994)$          (1,888,026)$          (1,870,306)$          (2,093,755)$           (2,078,110)$           (2,169,001)$           (2,084,307)$          

(636,122)$             (864,759)$             (901,635)$             (845,043)$              (917,528)$              (869,637)$              (933,701)$             
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Fuel Consumed 

MMBtu

CO2 Emissions 

Tonnes

 Generation MWh 

Capacity Factor %

Number of Starts

 Fuel Cost $ 

 Carbon Emission 

Costs $ 

 VOM Costs $ 

 Net Revenue $ 

2028 2029 2030 2031 2032 2033 2034

11,860,807           11,807,875           11,847,393           11,866,246            11,954,919            11,865,541            11,897,248           

11,066,277           10,603,493           10,993,509           10,894,147            11,060,416            10,702,081            10,874,870           

12,529,870           12,495,545           12,464,916           12,529,381            12,653,537            12,546,891            12,513,464           

636,171                 633,331                 635,451                 636,462                  641,218                  636,424                  638,125                 

593,555                 568,733                 589,652                 584,322                  593,240                  574,021                  583,289                 

672,057                 670,216                 668,573                 672,030                  678,690                  672,970                  671,177                 

1,780,805             1,772,854              1,778,710              1,781,636              1,794,949              1,781,473              1,786,321              

1,661,155             1,591,870              1,649,885              1,635,522              1,660,381              1,606,704              1,632,456              

1,881,357             1,876,202              1,871,609              1,881,289              1,899,931              1,883,918              1,878,899              

85% 85% 85% 85% 85% 85% 85%

79% 76% 79% 78% 79% 77% 78%

90% 90% 89% 90% 90% 90% 90%

93                           91                           96                           91                            92                            92                            91                           

63                           67                           81                           59                            68                            55                            61                           

106                        103                         112                         106                          104                          104                          107                         

65,273,438$         66,463,713$         68,065,608$         69,634,156$          71,634,540$          72,437,358$          74,382,429$         

49,624,661$         47,555,485$         52,816,943$         55,595,548$          58,492,801$          57,059,173$          54,191,505$         

82,540,045$         80,750,396$         86,568,766$         85,318,970$          89,414,321$          93,338,918$          95,250,105$         

20,993,854$         21,985,984$         23,100,213$         24,317,216$          25,703,276$          26,841,075$          28,187,264$         

5,873,259$           5,572,860$           7,697,326$           10,146,308$          5,803,691$            8,944,977$            9,614,508$           

36,426,439$         37,470,443$         38,887,254$         41,385,608$          45,499,467$          46,178,896$          48,299,939$         

4,377,993$           4,449,974$           4,558,429$           4,661,813$            4,795,277$            4,859,220$            4,974,765$           

4,083,841$           3,995,692$           4,228,281$           4,279,491$            4,435,773$            4,382,513$            4,546,263$           

4,625,193$           4,709,381$           4,796,509$           4,922,563$            5,075,739$            5,138,652$            5,232,586$           

33,231,436$         34,172,722$         35,139,377$         36,312,637$          37,654,654$          38,411,462$          39,420,094$         

15,925,646$         15,860,940$         17,832,034$         17,472,888$          16,968,577$          15,441,193$          15,029,834$         

53,741,005$         54,902,861$         54,022,551$         61,743,335$          59,973,529$          65,627,758$          68,664,926$         
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Capacity Factor %

Capacity Factor %

2028 2029 2030 2031 2032 2033 2034

2,487,182             2,487,152              2,487,131              2,487,160              2,487,219              2,487,158              2,487,150              

2,288,771             2,329,423              2,322,960              2,310,297              2,275,948              2,290,500              2,264,680              

2,701,403             2,681,132              2,676,580              2,663,231              2,663,706              2,674,791              2,677,027              

64% 65% 65% 65% 64% 65% 65%

59% 61% 60% 60% 59% 60% 59%

70% 70% 70% 69% 69% 70% 70%

162,192,302$      166,433,671$       171,426,513$       176,407,362$        181,805,606$        186,754,991$        192,166,218$       

116,882,755$      110,339,208$       120,206,036$       129,285,129$        130,014,808$        129,776,553$        127,935,484$       

218,184,943$      214,432,562$       226,921,274$       232,302,026$        242,707,782$        246,403,703$        261,628,986$       
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Fuel Consumed 

MMBtu

 Fuel Cost $ 

 Generation MWh 

 Net Revenue $ 

 Carbon Emission 

Costs $ 

2035 2036 2037 2038 2039 2040 2041

515,403                 500,097                  510,926                 559,210                  526,664                  520,359                  547,583                  

235                         -                          -                          -                          -                          4,463                      -                          

1,663,279              1,471,606              1,403,487              1,676,198              1,343,354              1,493,686              1,511,773              

27,644                   26,823                    27,404                   29,994                    28,248                    27,910                    29,370                    

13                           -                          -                          -                          -                          239                          -                          

89,212                   78,932                    75,278                   89,905                    72,053                    80,116                    81,086                    

56,775                   55,089                    56,282                   61,601                    58,015                    57,321                    60,320                    

26                           -                          -                          -                          -                          492                          -                          

183,221                 162,107                  154,603                 184,644                  147,979                  164,539                  166,532                  

13% 12% 12% 14% 13% 13% 13%

0% 0% 0% 0% 0% 0% 0%

40% 36% 34% 41% 33% 36% 37%

121                         121                          125                         131                          126                          124                          132                          

1                             -                          -                          -                          -                          5                              -                          

327                         314                          322                         329                          303                          315                          316                          

3,334,646$           3,439,429$            3,586,869$           3,896,121$            3,848,297$            3,832,602$            4,067,988$            

1,220$                   -$                        -$                       -$                        -$                        24,069$                  -$                        

10,938,981$         10,504,749$          9,887,419$           11,869,349$          10,425,254$          11,920,943$          11,135,915$          

1,234,758$           1,322,414$            1,504,696$           1,711,353$            1,643,476$            1,869,387$            1,763,768$            

526$                       -$                        -$                       -$                        -$                        8,973$                    -$                        

4,698,153$           4,180,488$            4,562,501$           5,504,969$            5,214,550$            7,245,225$            4,897,642$            

358,743$               355,399$               370,719$               414,275$               398,357$               401,854$               431,758$               

163$                       -$                        -$                       -$                        -$                        3,447$                    -$                        

1,157,714$           1,045,812$            1,018,348$           1,241,763$            1,016,084$            1,153,518$            1,192,002$            

602,963$               585,085$               549,747$               674,565$               621,941$               632,583$               702,877$               

0$                           -$                        -$                       -$                        -$                        303$                       -$                        

2,300,156$           2,065,903$            1,728,305$           2,627,788$            1,964,567$            2,200,797$            2,406,814$            
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 Net Revenue $ 

 Carbon Emission 

Costs $ 

 VOM Costs $ 

Capacity Factor %

Number of Starts

CO2 Emissions 

Tonnes

Fuel Consumed 

MMBtu

 Fuel Cost $ 

 Generation MWh 

2035 2036 2037 2038 2039 2040 2041

6,130,971              6,155,346              6,141,964              5,845,586              5,694,306              5,750,854              5,285,374              

29,210                   1,300                      722                         486                          1,628                      722                          2,030                      

9,317,925              9,339,563              9,249,802              9,161,600              9,253,614              9,112,226              9,253,374              

571,295                 573,566                  572,319                 544,702                  530,606                  535,875                  492,501                  

2,722                     121                          67                           45                            152                          67                            189                          

868,261                 870,277                  861,913                 853,695                  862,269                  849,094                  862,246                  

578,796                 581,228                  579,806                 551,686                  537,613                  543,012                  498,906                  

2,730                     104                          57                           38                            131                          57                            165                          

878,099                 879,968                  871,473                 863,241                  871,486                  858,355                  871,979                  

60% 60% 60% 57% 55% 56% 51%

0% 0% 0% 0% 0% 0% 0%

90% 90% 90% 89% 90% 88% 90%

29                           28                            28                           27                            27                            27                            25                            

1                             -                          -                          -                          -                          -                          -                          

49                           51                            47                           52                            48                            47                            46                            

7,823,047$           7,992,904$            8,169,306$           8,122,693$            8,031,305$            8,254,542$            7,942,703$            

29,924$                 1,535$                    758$                       417$                       1,814$                    887$                       2,457$                    

13,563,311$         14,204,083$          14,082,712$         14,727,758$          13,890,554$          14,580,464$          15,979,216$          

23,205,612$         24,321,132$          24,551,147$         24,874,142$          26,037,289$          26,632,417$          25,809,556$          

120,055$               10,962$                  5,012$                   3,692$                    11,751$                  7,263$                    16,880$                  

43,270,976$         44,876,767$          45,141,434$         48,100,200$          52,018,452$          51,884,802$          46,393,666$          

914,306$               937,430$               954,774$               927,546$               922,866$               951,709$               892,769$               

4,313$                   167$                       93$                         64$                          224$                       99$                          295$                       

1,387,107$           1,419,251$            1,435,065$           1,451,361$            1,495,993$            1,504,396$            1,560,367$            

9,504,617$           9,311,102$            9,202,049$           9,352,329$            8,772,031$            8,644,811$            8,574,180$            

-$                       -$                        (2,781)$                  (3,555)$                   (3,714)$                   -$                        (7,685)$                   

26,616,694$         28,653,606$          24,291,486$         22,162,194$          24,092,973$          23,522,615$          31,702,505$          
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Number of Starts

Fuel Consumed 

MMBtu

CO2 Emissions 

Tonnes

 Generation MWh 

Capacity Factor %

2035 2036 2037 2038 2039 2040 2041

6,130,185              6,155,469              5,904,678              5,839,731              5,678,473              5,527,360              5,286,388              

1,915                     1,300                      971                         309                          1,028                      722                          1,793                      

9,191,537              9,278,253              8,270,327              9,158,705              9,227,209              7,947,032              9,211,028              

571,222                 573,578                  550,209                 544,157                  529,130                  515,049                  492,595                  

178                         121                          90                           29                            96                            67                            167                          

856,484                 864,564                  770,644                 853,425                  859,808                  740,519                  858,300                  

578,727                 581,276                  557,882                 551,158                  536,109                  522,335                  498,980                  

154                         104                          77                           24                            82                            57                            146                          

865,614                 873,901                  780,653                 862,819                  869,228                  750,355                  867,535                  

60% 60% 57% 57% 55% 54% 51%

0% 0% 0% 0% 0% 0% 0%

89% 90% 80% 89% 89% 77% 89%

28                           27                            26                           27                            26                            25                            24                            

1                             -                          -                          -                          -                          -                          -                          

48                           48                            40                           49                            48                            40                            46                            

7,823,558$           7,988,714$            7,831,309$           8,114,089$            8,010,605$            7,919,174$            7,945,849$            

2,004$                   1,535$                    1,038$                   284$                       1,244$                    932$                       2,223$                    

13,560,796$         14,105,760$          12,633,044$         14,399,798$          13,723,277$          13,081,840$          15,911,758$          

23,254,620$         24,324,691$          24,053,243$         24,786,643$          26,008,845$          25,985,256$          25,843,179$          

14,274$                 10,962$                  6,753$                   2,472$                    8,102$                    7,263$                    14,892$                  

43,782,014$         44,138,605$          45,122,746$         47,666,682$          51,755,356$          51,390,696$          46,607,746$          

914,197$               937,507$               918,671$               926,659$               920,285$               915,469$               892,902$               

244$                       167$                       126$                       40$                          141$                       99$                          262$                       

1,367,384$           1,409,465$            1,285,511$           1,450,653$            1,492,117$            1,315,109$            1,552,415$            

9,497,586$           9,298,910$            9,035,390$           9,372,940$            8,726,856$            8,515,868$            8,572,038$            

(493)$                     -$                        (2,251)$                  (3,555)$                   (2,107)$                   (674)$                      (4,453)$                   

26,444,446$         28,202,744$          22,635,700$         22,090,993$          23,276,204$          22,781,790$          31,339,524$          
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Fuel Consumed 

MMBtu

CO2 Emissions 

Tonnes

 Generation MWh 

Capacity Factor %

Number of Starts

2035 2036 2037 2038 2039 2040 2041

678,136                 680,013                  678,136                 678,136                  678,136                  680,013                  678,136                  

666,628                 668,543                  666,628                 666,628                  666,628                  668,543                  666,628                  

687,457                 689,373                  687,457                 687,457                  687,457                  689,373                  687,457                  

36,373                   36,473                    36,373                   36,373                    36,373                    36,473                    36,373                    

35,755                   35,858                    35,755                   35,755                    35,755                    35,858                    35,755                    

36,873                   36,975                    36,873                   36,873                    36,873                    36,975                    36,873                    

59,480                   59,645                    59,480                   59,480                    59,480                    59,645                    59,480                    

58,471                   58,639                    58,471                   58,471                    58,471                    58,639                    58,471                    

60,298                   60,466                    60,298                   60,298                    60,298                    60,466                    60,298                    

97% 97% 97% 97% 97% 97% 97%

95% 95% 95% 95% 95% 95% 95%

98% 98% 98% 98% 98% 98% 98%

17                           17                            17                           17                            17                            17                            17                            

11                           11                            11                           11                            11                            11                            11                            

25                           25                            25                           25                            25                            25                            25                            

4,323,867$           4,427,413$            4,507,324$           4,602,003$            4,697,950$            4,811,458$            4,896,640$            

3,322,121$           3,603,217$            3,602,212$           3,486,110$            3,780,813$            3,783,160$            3,940,505$            

5,419,708$           5,569,769$            5,694,874$           5,897,013$            5,668,252$            6,231,238$            5,972,278$            

1,671,484$           1,759,741$            1,842,741$           1,935,185$            2,031,923$            2,140,173$            2,239,610$            

662,489$               504,775$               465,621$               775,060$               599,038$               702,745$               1,005,115$            

2,795,085$           3,025,781$            3,138,903$           3,257,606$            3,390,587$            3,730,342$            3,604,010$            

281,878$               288,594$               293,841$               300,012$               306,312$               313,611$               319,312$               

277,095$               283,726$               288,855$               294,921$               301,114$               308,321$               313,894$               

285,753$               292,566$               297,880$               304,136$               310,523$               317,927$               323,702$               

(1,586,376)$          (1,629,244)$           (1,663,528)$          (1,703,843)$           (1,746,416)$           (1,795,362)$           (1,836,649)$           

(2,306,519)$          (2,263,714)$           (2,257,510)$          (2,554,679)$           (2,279,238)$           (2,489,782)$           (2,589,228)$           

(731,912)$             (922,011)$              (1,044,090)$          (986,808)$              (1,108,971)$           (1,104,175)$           (1,057,095)$           
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Fuel Consumed 

MMBtu

CO2 Emissions 

Tonnes

 Generation MWh 

Capacity Factor %

Number of Starts

 Fuel Cost $ 

 Carbon Emission 

Costs $ 

 VOM Costs $ 

 Net Revenue $ 

2035 2036 2037 2038 2039 2040 2041

11,904,320           11,951,196            11,993,419           11,974,363            11,985,962            12,052,236            12,060,554            

11,114,114           11,039,082            11,080,717           10,858,177            11,209,947            11,269,054            11,335,417            

12,522,707           12,543,298            12,690,943           12,964,139            12,556,930            12,791,355            12,676,615            

638,504                 641,019                  643,283                 642,261                  642,883                  646,438                  646,884                  

596,121                 592,096                  594,329                 582,393                  601,261                  604,431                  607,991                  

671,672                 672,777                  680,696                 695,349                  673,508                  686,082                  679,928                  

1,787,375              1,794,360              1,800,725              1,797,873              1,799,599              1,809,564              1,810,824              

1,668,555              1,657,189              1,663,372              1,630,258              1,681,853              1,691,741              1,700,699              

1,880,282              1,883,372              1,905,547              1,946,406              1,885,420              1,920,474              1,903,282              

85% 85% 86% 86% 86% 86% 86%

80% 79% 79% 78% 80% 81% 81%

90% 90% 91% 93% 90% 91% 91%

94                           93                            91                           92                            92                            93                            94                            

74                           70                            51                           41                            73                            71                            72                            

106                         106                          105                         107                          105                          104                          105                          

75,821,544$         77,866,969$          79,735,909$         81,055,435$          83,109,241$          85,299,409$          87,067,404$          

57,102,411$         60,055,789$          61,013,178$         62,771,839$          65,714,113$          65,544,322$          68,528,680$          

94,689,181$         98,587,997$          101,915,472$       103,161,711$        100,584,156$        109,098,132$        106,066,143$        

29,618,115$         31,286,674$          33,068,161$         34,703,555$          36,279,769$          38,479,435$          40,123,832$          

10,321,696$         8,595,865$            7,496,007$           12,451,436$          10,090,404$          10,761,336$          17,575,032$          

50,261,722$         54,397,850$          59,936,156$         59,418,555$          62,022,727$          68,144,383$          68,587,846$          

5,082,232$           5,209,237$            5,337,499$           5,440,953$            5,560,548$            5,708,755$            5,832,699$            

4,744,377$           4,811,014$            4,930,372$           4,933,695$            5,196,725$            5,337,050$            5,477,982$            

5,346,403$           5,467,648$            5,648,199$           5,890,464$            5,825,724$            6,058,652$            6,130,506$            

40,686,214$         42,165,133$          43,460,011$         44,873,692$          46,320,500$          47,989,190$          49,331,085$          

19,800,673$         18,519,639$          17,462,586$         20,129,790$          19,594,180$          22,077,737$          23,348,861$          

67,980,355$         65,738,780$          67,613,493$         76,579,484$          71,173,309$          79,523,089$          74,012,520$          
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Capacity Factor %

Capacity Factor %

2035 2036 2037 2038 2039 2040 2041

2,487,163              2,487,162              2,487,168              2,487,161              2,487,199              2,487,138              2,487,141              

2,261,680              2,278,944              2,273,779              2,284,369              2,272,687              2,292,102              2,298,423              

2,706,472              2,656,393              2,639,990              2,681,309              2,684,322              2,663,578              2,678,084              

65% 64% 65% 65% 65% 64% 65%

59% 59% 59% 59% 59% 59% 60%

70% 69% 69% 70% 70% 69% 70%

197,943,478$       204,029,733$        209,894,819$       216,075,905$        223,022,220$        229,629,608$        236,882,069$        

131,305,430$       140,182,391$        139,574,569$       155,429,566$        155,325,959$        153,502,288$        167,109,375$        

261,852,167$       278,170,800$        279,810,055$       284,038,658$        293,658,587$        311,923,066$        304,851,853$        
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Fuel Consumed 

MMBtu

 Fuel Cost $ 

 Generation MWh 

 Net Revenue $ 

 Carbon Emission 

Costs $ 

2042 2043

552,784                 603,178                  

-                          3,993                      

1,893,709              1,685,594              

29,649                   32,352                    

-                          214                          

101,572                 90,409                    

60,893                   66,444                    

-                          440                          

208,604                 185,679                  

13% 15%

0% 0%

46% 41%

126                         140                          

-                          4                              

336                         329                          

4,362,868$           4,699,125$            

-$                       24,290$                  

15,016,444$         13,868,793$          

1,975,003$           2,339,170$            

-$                       3,403$                    

6,411,647$           8,417,427$            

445,012$               495,778$               

-$                       3,282$                    

1,524,508$           1,385,463$            

835,160$               813,160$               

-$                       326$                       

3,864,437$           3,186,366$            
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 Net Revenue $ 

 Carbon Emission 

Costs $ 

 VOM Costs $ 

Capacity Factor %

Number of Starts

CO2 Emissions 

Tonnes

Fuel Consumed 

MMBtu

 Fuel Cost $ 

 Generation MWh 

2042 2043

5,139,705              5,053,568              

1,300                     -                          

9,152,597              9,189,988              

478,927                 470,901                  

121                         -                          

852,856                 856,340                  

484,899                 477,006                  

104                         -                          

862,382                 866,094                  

50% 49%

0% 0%

89% 89%

25                           24                            

-                          -                          

47                           45                            

8,001,079$           7,958,063$            

1,582$                   -$                        

15,897,360$         15,736,590$          

26,015,280$         25,610,012$          

10,699$                 -$                        

51,660,429$         51,119,881$          

885,928$               889,808$               

189$                       -$                        

1,575,601$           1,615,612$            

8,624,444$           8,475,648$            

(3,946)$                  (3,319)$                   

29,439,107$         26,824,664$          
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Number of Starts

Fuel Consumed 

MMBtu

CO2 Emissions 

Tonnes

 Generation MWh 

Capacity Factor %

2042 2043

5,133,605              4,883,309              

1,300                     -                          

9,209,901              8,178,478              

478,359                 455,036                  

121                         -                          

858,195                 762,085                  

484,324                 461,254                  

104                         -                          

867,878                 771,794                  

50% 47%

0% 0%

89% 79%

25                           22                            

-                          -                          

51                           40                            

7,989,649$           7,663,730$            

1,582$                   -$                        

15,704,936$         13,967,174$          

25,968,370$         25,111,798$          

10,699$                 -$                        

51,007,248$         50,610,387$          

884,877$               860,423$               

189$                       -$                        

1,585,641$           1,439,706$            

8,637,581$           8,338,856$            

(3,946)$                  (2,955)$                   

29,816,743$         25,175,685$          
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Fuel Consumed 

MMBtu

CO2 Emissions 

Tonnes

 Generation MWh 

Capacity Factor %

Number of Starts

2042 2043

678,136                 678,136                  

666,628                 666,628                  

687,457                 687,457                  

36,373                   36,373                    

35,755                   35,755                    

36,873                   36,873                    

59,480                   59,480                    

58,471                   58,471                    

60,298                   60,298                    

97% 97%

95% 95%

98% 98%

17                           17                            

11                           11                            

25                           25                            

5,001,501$           5,106,133$            

3,895,036$           4,053,125$            

6,252,543$           6,380,952$            

2,352,226$           2,469,947$            

897,506$               615,553$               

3,771,997$           4,178,376$            

326,018$               332,864$               

320,485$               327,216$               

330,499$               337,440$               

(1,882,213)$          (1,924,957)$           

(2,425,184)$          (2,848,289)$           

(1,106,176)$          (1,141,717)$           
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Fuel Consumed 

MMBtu

CO2 Emissions 

Tonnes

 Generation MWh 

Capacity Factor %

Number of Starts

 Fuel Cost $ 

 Carbon Emission 

Costs $ 

 VOM Costs $ 

 Net Revenue $ 

2042 2043

12,048,022           12,063,757            

11,105,057           10,693,458            

12,739,409           12,792,970            

646,212                 647,056                  

595,635                 573,558                  

683,296                 686,168                  

1,808,958              1,811,287              

1,666,582              1,604,765              

1,912,722              1,920,730              

86% 87%

80% 77%

91% 92%

93                           92                            

65                           44                            

105                         106                          

88,853,834$         90,805,821$          

70,134,067$         69,458,413$          

111,398,014$       112,539,941$        

42,210,973$         44,625,024$          

15,131,844$         9,916,264$            

69,364,159$         78,154,378$          

5,949,048$           6,081,798$            

5,480,822$           5,388,353$            

6,290,291$           6,449,276$            

51,022,106$         52,859,281$          

21,859,738$         17,907,249$          

87,725,883$         85,032,036$          
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Capacity Factor %

Capacity Factor %

2042 2043

2,487,172              2,486,854              

2,275,331              2,272,495              

2,671,702              2,667,899              

65% 65%

59% 59%

69% 69%

244,275,813$       252,197,148$        

171,736,571$       164,564,919$        

329,287,415$       336,783,272$        
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Supply Cost Report

Current Portfolio

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

MEAN 4.4$           1.1$           1.4$           1.3$           1.3$           1.6$           1.7$           1.9$           2.2$           2.1$           

P5 2.9$           0.7$           1.0$           0.9$           0.8$           1.1$           1.1$           0.8$           0.5$           0.5$           

P95 5.9$           1.5$           1.9$           1.8$           1.8$           2.3$           2.4$           3.0$           3.2$           3.1$           

MEAN 54.6$        76.6$        80.9$        88.9$        98.5$        104.9$      113.2$      164.9$      168.1$      177.0$      

P5 43.3$        60.3$        59.3$        66.8$        66.2$        82.7$        86.1$        124.4$      120.3$      124.7$      

P95 66.7$        97.0$        101.8$      113.3$      131.4$      143.2$      157.6$      221.4$      215.8$      240.6$      

Fixed Costs $M Total 112.9$      112.9$      112.9$      112.9$      112.9$      112.9$      112.9$      112.9$      112.9$      112.9$      

MEAN 14.6$        16.3$        16.5$        18.4$        19.4$        19.9$        22.4$        50.6$        51.4$        53.1$        

P5 10.6$        11.0$        12.1$        12.6$        12.6$        14.6$        15.9$        20.3$        14.7$        13.7$        

P95 18.3$        22.2$        23.7$        25.5$        27.8$        28.6$        32.2$        86.4$        85.8$        90.9$        

MEAN 361.7$      355.6$      362.9$      364.1$      365.3$      377.7$      388.1$      466.6$      476.1$      485.9$      

P5 346.0$      338.6$      342.8$      338.7$      325.1$      344.8$      350.0$      398.8$      404.5$      408.5$      

P95 375.7$      372.6$      385.7$      394.4$      410.9$      427.2$      441.3$      539.5$      555.9$      567.5$      

Current Portfolio + CC

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

MEAN 4.4$           1.1$           1.4$           1.3$           11.0$        12.6$        13.5$        17.7$        19.7$        18.5$        

P5 2.9$           0.7$           1.1$           0.9$           4.4$           7.2$           6.8$           8.5$           7.2$           6.1$           

P95 5.9$           1.6$           1.9$           1.8$           17.0$        19.5$        22.3$        27.3$        29.4$        27.8$        

MEAN 54.6$        76.6$        80.9$        88.9$        45.9$        49.0$        51.4$        77.8$        80.3$        84.6$        

P5 43.7$        60.0$        59.2$        67.4$        38.1$        39.4$        41.6$        56.6$        59.2$        59.1$        

P95 66.6$        96.4$        102.0$      113.3$      56.8$        64.1$        68.2$        105.5$      114.3$      125.5$      

Fixed Costs $M Total 112.9$      112.9$      112.9$      112.9$      152.1$      152.1$      152.2$      152.3$      152.4$      152.5$      

MEAN 14.6$        16.3$        16.5$        18.4$        64.7$        69.1$        75.6$        124.6$      127.1$      131.4$      

P5 10.7$        11.1$        12.1$        12.6$        35.8$        49.5$        48.6$        69.7$        69.9$        69.6$        

P95 18.3$        22.4$        23.6$        25.3$        91.4$        93.2$        107.6$      184.6$      185.5$      189.9$      

MEAN 361.7$      355.6$      362.9$      364.1$      390.0$      402.0$      409.7$      480.3$      489.1$      498.2$      

P5 346.2$      338.1$      342.7$      339.1$      359.3$      378.1$      382.0$      423.5$      429.9$      431.8$      

P95 375.9$      372.6$      386.1$      394.1$      421.2$      438.9$      453.2$      538.2$      555.7$      566.8$      

Market Sales $M

Market 

Purchases $M

Generator 

Operating Costs 

$M

Total Cost $M

Market Sales $M

Market 

Purchases $M

Generator 

Operating Costs 

$M

Total Cost $M
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Current Portfolio + Hydro

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

MEAN 55.9$        34.6$        20.0$        20.3$        19.2$        21.5$        24.2$        27.3$        28.8$        28.6$        

P5 40.3$        21.7$        14.0$        11.9$        11.4$        14.9$        15.5$        14.5$        10.1$        11.5$        

P95 72.3$        50.1$        27.9$        28.5$        28.0$        31.4$        35.3$        43.7$        44.0$        42.2$        

MEAN 5.9$           12.1$        21.4$        26.3$        30.3$        31.6$        34.6$        55.1$        55.5$        60.7$        

P5 3.6$           8.8$           15.5$        18.9$        21.4$        25.0$        25.8$        37.5$        36.6$        38.8$        

P95 8.9$           17.2$        27.1$        33.5$        40.3$        41.3$        47.3$        76.4$        83.9$        92.2$        

Fixed Costs $M Total 284.3$      273.3$      256.8$      257.3$      256.7$      255.7$      254.7$      254.1$      253.2$      252.5$      

MEAN 14.6$        16.3$        16.5$        18.4$        19.4$        19.9$        22.4$        50.6$        51.4$        53.1$        

P5 10.6$        11.0$        12.1$        12.6$        12.6$        14.6$        15.9$        20.3$        14.7$        13.7$        

P95 18.3$        22.2$        23.7$        25.5$        27.8$        28.6$        32.2$        86.4$        85.8$        90.9$        

MEAN 435.4$      421.2$      431.6$      429.9$      426.2$      430.7$      432.2$      476.2$      480.9$      486.6$      

P5 422.9$      403.8$      425.0$      423.5$      412.3$      420.5$      419.3$      444.4$      447.0$      446.9$      

P95 444.7$      433.7$      437.7$      437.6$      443.4$      442.5$      449.2$      512.2$      519.5$      528.2$      

Total Cost $M

Market Sales $M

Market 

Purchases $M

Generator 

Operating Costs 

$M
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Current Portfolio

MEAN

P5

P95

MEAN

P5

P95

Fixed Costs $M Total

MEAN

P5

P95

MEAN

P5

P95

Current Portfolio + CC

MEAN

P5

P95

MEAN

P5

P95

Fixed Costs $M Total

MEAN

P5

P95

MEAN

P5

P95

Market Sales $M

Market 

Purchases $M

Generator 

Operating Costs 

$M

Total Cost $M

Market Sales $M

Market 

Purchases $M

Generator 

Operating Costs 

$M

Total Cost $M

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

2.0$           2.2$           1.9$           1.8$           2.0$           1.7$           1.6$           1.9$           1.4$           1.4$           

0.6$           0.5$           0.3$           0.5$           0.8$           0.2$           0.1$           0.5$           0.1$           0.2$           

3.0$           3.3$           3.2$           2.5$           2.9$           2.6$           2.4$           2.9$           2.4$           2.3$           

186.3$      196.7$      209.3$      219.1$      229.1$      244.3$      259.6$      268.4$      290.9$      301.2$      

128.5$      137.6$      143.5$      166.5$      165.5$      164.2$      180.4$      192.3$      188.3$      205.1$      

244.2$      264.9$      282.5$      287.2$      301.8$      318.8$      351.9$      356.2$      399.8$      395.9$      

112.9$      112.9$      112.9$      112.9$      112.9$      112.9$      112.9$      112.9$      112.9$      112.9$      

58.2$        56.1$        59.5$        64.1$        64.6$        66.5$        67.1$        69.7$        70.6$        76.0$        

16.7$        15.2$        14.4$        22.0$        20.0$        13.2$        6.2$           19.3$        13.2$        18.3$        

96.3$        96.7$        104.1$      102.8$      104.7$      108.9$      114.5$      118.2$      125.9$      134.1$      

503.5$      523.1$      544.0$      561.3$      594.3$      584.0$      599.3$      618.6$      641.9$      659.0$      

410.3$      436.2$      448.1$      482.6$      499.6$      470.1$      488.8$      522.9$      507.3$      531.1$      

587.2$      611.3$      636.7$      656.0$      697.0$      688.8$      704.7$      733.4$      773.5$      807.9$      

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

18.5$        19.2$        16.8$        16.8$        17.9$        15.9$        14.9$        16.6$        13.9$        13.6$        

6.0$           5.3$           4.2$           5.5$           7.8$           4.3$           2.8$           5.7$           4.0$           3.4$           

27.1$        27.6$        28.2$        25.8$        28.3$        23.0$        23.2$        25.9$        21.5$        22.3$        

89.2$        96.6$        104.0$      110.2$      117.2$      127.4$      138.0$      144.0$      159.6$      166.3$      

60.5$        65.0$        68.1$        80.5$        82.5$        88.9$        93.0$        105.0$      102.3$      114.3$      

129.6$      151.5$      164.4$      164.0$      163.1$      185.6$      205.5$      210.7$      241.0$      242.0$      

152.6$      152.7$      152.8$      152.9$      153.0$      153.1$      153.2$      153.3$      153.5$      153.6$      

139.0$      139.4$      145.0$      152.3$      155.3$      159.4$      162.8$      168.3$      172.5$      180.2$      

76.7$        81.4$        77.7$        94.6$        85.0$        84.5$        91.3$        108.4$      93.7$        102.4$      

202.3$      206.8$      219.0$      215.9$      220.6$      223.9$      239.1$      243.9$      253.0$      273.7$      

513.8$      532.7$      552.8$      569.2$      601.1$      590.1$      604.4$      622.8$      644.9$      661.3$      

436.0$      459.4$      472.2$      501.9$      522.5$      485.8$      511.9$      539.2$      524.7$      546.0$      

586.9$      613.7$      634.8$      646.5$      689.6$      686.3$      696.2$      715.2$      762.3$      787.4$      
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Current Portfolio + Hydro

MEAN

P5

P95

MEAN

P5

P95

Fixed Costs $M Total

MEAN

P5

P95

MEAN

P5

P95

Total Cost $M

Market Sales $M

Market 

Purchases $M

Generator 

Operating Costs 

$M

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

28.5$        28.2$        26.9$        26.5$        26.5$        25.3$        24.1$        24.9$        22.6$        22.2$        

12.6$        9.8$           8.6$           10.1$        11.4$        9.1$           6.1$           8.9$           9.8$           6.4$           

40.4$        41.3$        46.1$        42.3$        43.3$        38.9$        39.3$        39.9$        37.3$        37.3$        

64.3$        69.9$        77.0$        82.0$        87.0$        96.8$        106.0$      110.1$      125.2$      130.1$      

40.9$        44.0$        48.6$        53.6$        59.7$        61.6$        69.1$        73.5$        76.2$        85.4$        

100.6$      121.8$      133.2$      127.6$      130.5$      151.5$      165.3$      174.1$      196.5$      200.8$      

252.0$      251.4$      250.3$      249.5$      248.7$      248.0$      247.2$      246.4$      245.7$      243.8$      

58.2$        56.1$        59.5$        64.1$        64.6$        66.5$        67.1$        69.7$        70.6$        76.0$        

16.7$        15.2$        14.4$        22.0$        20.0$        13.2$        6.2$           19.3$        13.2$        18.3$        

96.3$        96.7$        104.1$      102.8$      104.7$      108.9$      114.5$      118.2$      125.9$      134.1$      

498.1$      513.0$      528.3$      540.5$      567.9$      552.7$      562.2$      575.8$      592.9$      603.2$      

450.9$      469.7$      479.1$      496.9$      520.8$      483.8$      502.2$      517.9$      512.5$      526.1$      

546.6$      557.9$      581.7$      597.1$      622.5$      610.3$      617.0$      640.8$      671.1$      687.9$      
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Current Portfolio

MEAN

P5

P95

MEAN

P5

P95

Fixed Costs $M Total

MEAN

P5

P95

MEAN

P5

P95

Current Portfolio + CC

MEAN

P5

P95

MEAN

P5

P95

Fixed Costs $M Total

MEAN

P5

P95

MEAN

P5

P95

Market Sales $M

Market 

Purchases $M

Generator 

Operating Costs 

$M

Total Cost $M

Market Sales $M

Market 

Purchases $M

Generator 

Operating Costs 

$M

Total Cost $M

2034 2035 2036 2037 2038 2039 2040 2041 2042 2043

1.6$           1.4$           1.2$           1.4$           1.1$           1.0$           1.2$             0.9$             0.9$             1.0$            

0.3$           0.1$           0.1$           0.1$           0.0$           0.1$           0.1$             0.0$             0.1$             0.1$            

2.7$           2.7$           2.2$           2.3$           2.2$           1.7$           2.3$             2.0$             1.9$             1.8$            

316.7$      338.5$      358.9$      372.1$      396.4$      419.8$      438.7$         469.0$         495.9$         521.7$        

221.5$      243.9$      240.4$      227.2$      277.4$      284.4$      270.5$         332.4$         328.5$         309.2$        

422.0$      461.4$      513.8$      528.6$      539.9$      571.5$      624.0$         655.0$         672.0$         733.9$        

112.9$      112.9$      112.9$      112.9$      112.9$      112.9$      112.9$         112.9$         112.9$         112.6$        

73.7$        75.1$        78.1$        78.6$        80.6$        82.9$        84.0$           83.0$           84.2$           83.5$          

14.8$        7.2$           9.6$           8.2$           7.4$           7.7$           9.3$             8.4$             7.9$             7.9$            

133.3$      138.8$      140.2$      140.9$      150.6$      157.8$      160.0$         153.1$         167.0$         161.6$        

679.8$      703.0$      728.7$      751.3$      777.3$      804.5$      834.9$         862.7$         892.9$         923.9$        

537.4$      566.9$      580.1$      568.5$      640.2$      641.3$      630.1$         699.0$         702.8$         691.7$        

801.3$      842.3$      887.2$      928.6$      940.3$      970.6$      1,044.5$     1,025.7$     1,096.9$     1,146.8$    

2034 2035 2036 2037 2038 2039 2040 2041 2042 2043

14.4$        12.9$        12.0$        13.0$        11.5$        10.8$        11.4$           9.8$             9.2$             9.5$            

3.4$           2.5$           2.4$           2.9$           2.1$           2.1$           2.7$             1.9$             1.9$             1.8$            

23.9$        21.1$        19.5$        22.0$        19.9$        19.1$        19.6$           16.5$           18.5$           17.5$          

178.1$      194.0$      208.6$      217.0$      235.4$      252.9$      266.3$         290.0$         310.7$         329.8$        

125.0$      134.0$      130.0$      128.1$      159.2$      165.6$      165.4$         199.1$         203.4$         190.1$        

252.9$      296.1$      335.9$      332.6$      335.4$      368.8$      407.4$         435.3$         441.7$         489.4$        

153.7$      153.8$      153.9$      154.1$      154.2$      154.3$      154.5$         154.6$         154.8$         154.5$        

181.2$      185.7$      192.3$      196.9$      202.0$      207.9$      213.4$         216.0$         221.2$         225.3$        

98.3$        102.9$      110.5$      109.1$      114.0$      113.1$      120.9$         131.2$         132.3$         116.3$        

269.8$      284.3$      287.9$      299.9$      308.4$      314.5$      332.0$         310.7$         334.8$         333.2$        

681.2$      703.2$      727.6$      749.1$      773.8$      799.6$      828.5$         855.1$         883.8$         912.9$        

560.3$      594.8$      600.1$      586.3$      657.2$      652.7$      649.0$         716.9$         723.8$         697.3$        

790.0$      822.8$      861.8$      909.6$      912.6$      943.2$      1,005.8$     991.6$         1,059.2$     1,100.5$    
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Current Portfolio + Hydro

MEAN

P5

P95

MEAN

P5

P95

Fixed Costs $M Total

MEAN

P5

P95

MEAN

P5

P95

Total Cost $M

Market Sales $M

Market 

Purchases $M

Generator 

Operating Costs 

$M

2034 2035 2036 2037 2038 2039 2040 2041 2042 2043

22.4$        21.5$        19.9$        20.1$        19.5$        17.8$        18.0$           16.6$           15.6$           15.2$          

6.5$           5.9$           5.2$           5.5$           5.0$           5.5$           5.6$             5.4$             4.9$             4.2$            

39.3$        36.2$        36.5$        34.1$        33.2$        31.9$        30.0$           31.3$           32.4$           26.9$          

139.9$      155.2$      168.0$      175.2$      192.8$      207.4$      219.6$         241.3$         259.7$         276.9$        

96.7$        102.4$      102.1$      93.2$        116.3$      132.3$      127.6$         156.0$         154.3$         151.0$        

220.5$      251.4$      285.1$      289.3$      299.7$      310.7$      354.1$         375.6$         386.0$         418.4$        

244.9$      246.9$      247.7$      248.7$      249.6$      250.7$      251.7$         252.8$         254.0$         254.5$        

73.7$        75.1$        78.1$        78.6$        80.6$        82.9$        84.0$           83.0$           84.2$           83.5$          

14.8$        7.2$           9.6$           8.2$           7.4$           7.7$           9.3$             8.4$             7.9$             7.9$            

133.3$      138.8$      140.2$      140.9$      150.6$      157.8$      160.0$         153.1$         167.0$         161.6$        

619.7$      639.0$      659.5$      677.2$      698.0$      719.2$      744.1$         765.8$         789.7$         813.6$        

541.9$      564.8$      573.9$      558.1$      610.3$      620.7$      614.2$         659.5$         669.5$         660.1$        

695.1$      729.2$      756.9$      778.6$      806.4$      821.6$      888.0$         873.8$         907.4$         949.3$        

69 of 69


	2013 Elec Plan  Table of Contents.pdf
	2013 Elec Plan Appendix 1 Price Elasticity of Demand
	2013 Elec Plan Appendix 2 Abbreviations
	2013 Elec Plan Chap 1 The 2013 Electricity Supply RPP
	2013 Elec Plan Chap 2 Current Resources
	2013 Elec Plan Chap 3 Environmental Issues
	2013 Elec Plan Chap 4 Resource Needs Assessment
	2013 Elec Plan Chap 5 Modeling Inputs
	2013 Elec Plan Chap 6 Portfolio Modeling and Analysis
	2013 Elec Plan Chap 7 Action Plan
	2013 Elec Plan Volume 2, Chapter 1 Background
	2013 Elec Plan Volume 2, Chapter 2 Description of Resources
	2013 Elec Plan Volume 2, Chapter 3 Forecasts
	2013 Elec Plan Volume 2, Chapter 4 Supplementary PowerSimm Results
	2013 Elec Plan Vol 2 Chap 4 Modeling 20131212.pdf
	HLH net position report 131211.pdf
	LLH net position report 131211.pdf
	ATC net position report 131211.pdf
	stations report 131211.pdf
	supply cost report 131211.pdf




