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I. Introduction

Q. Would you pleasestate your name, affiliation,and address?

A. My name is James A. Heidell. I ama Director atPAConsulting Group (PA). My

business address is 1700 Lincoln Street, Suite 1550, Denver, CO 80203.

Q. On whose behalf are you filing this testimony?

A. I am filing this testimony on behalfofthe Advocacy Staffofthe North Dakota Public

Service Commission (Commission or NDPSC).

Q. Please summarize your qualifications and experience.

A. I have worked in the energy industry for thepast35 years, primarily specializing in

electricity andutilities. I have worked on issues related to resource planning, rates,

analysis of electricity markets, and analysis ofthe economics of financial transactions for

utilities andwholesale generation owners. Myacademic background includes a BSE in

civil engineering fi*om Tufts University, a MS inengineering economics fi'om Stanford

University, and a MBA infinance from the University ofWashington. I am a Chartered

FinancialAnalyst. My CV is provided in Exhibit JAH-1.

Q. Have youtestified before the North DakotaPublicService Commission previously?

A. Yes. I testified on behalf ofMontana-Dakota Utilities in the matter ofMontana-Dakota

Utilities Co.,andOtterTail Corporation; Advance Determination of Prudence, Big Stone

n Generating Station Case Nos. PU-06-481 andPU-06-482.1 have submitted pre-filed

directtestimonyon behalfof AdvocacyStaff in the following dockets:

• Northem States Power Company's request for an Advanced Determination of

Prudence (ADP) for 1,550 MW of Wind, CaseNumber PU-17-120;

DIRECT TESTIMONY JAMES A HEIDELL (PU-17-372)
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• Otter Tail Power Company's Request for an ADP for theAstoria CTand

Merricourt Wind Project, Case Nos. PU-17-140, PU-17-141, and PU-17-143;

• Northern States Power Company, Case Nos. PU-17-270, PU-17-271, and PU-

17-322; and

• Northem States Power Company Resource Treatment Framework, Case Nos.

PU-12-813etal.

Q. What is the purpose of your testimony?

A. The purpose ofmy testimony is to provide the Commission with my assessment ofthe
Northem States Power Company's (NSP orthe Company) request for anAdvance

Determination ofPmdence (ADP) for the proposed 302.4 MW Dakota Range I and 11

Wind Project (Dakota Range orProject). NSP has applied for an ADP for the Project. I
have reviewed the Application, supporting testimony, supplemental testimony, and
responses tointerrogatories todevelop a recommendation regarding;

• Whether the proposed Project is likely to lower electricity costs for NSP's North

Dakota customers;

• Whether the Project isneeded tomeet the capacity and energy needs ofthe

utility's customers;

• Whetherthe Commission shouldapprove the ADP; and

• Whether conditions should be put on an approval of the ADP.

Q. Would you please summarize theorganization ofyour testimony?

A. Yes. I start with presenting my recommendations and findings, followed by adetailed
discussion ofthe analysis I conducted tosupport my recommendations and findings. I

thenaddress additional factors I considered during my review. Finally, I address

DIRECT TESTIMONY JAMES A HEIDELL (PU-17-372)
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proposedconditionson approval of the ADP. My testimony is separatedinto nine

sections:

• A summary ofmy recommendations (Section II);

• A summary ofmy findings (Section III);

• An overview of the Project (Section IV);

• An assessment of the need for the Project (Section V);

• An evaluationof the Company's economicanalysisof the Project (SectionVI);

• My independenteconomic analysisof the Project (Section VII);

• An assessment of theprojectedenergycost savings associated with the Project to

the Company's NorthDakota customers(SectionVIII); and

• Consideration ofadditional issues (Section IX).

Q. Are you sponsoring any exhibits to your testimony?

A. Yes, I am sponsoring three exhibits:

15 • Exhibit JAH-1: James Heidell CV

16

17

18

19

20

21

22

23

24

25

26

27

• Exhibit JAH-2:ProjectedEnergy Cost SavingsComparedto Market

• Exhibit JAH-3: Impact ofWind Additions on Coal Plants

11. Summary of Recommendations

Q. What is your recommendation with regard to approving the Company's

Application for an ADP to add the proposed Project to the NSP integrated system?

A. Myrecommendation is that the Commission conditionally approve the Application on the

basis that the Project is projectedto lower electricitycosts for NSP's North Dakota

customers. However, I note that there is no immediate need for the edacity provided by

theProject. Myrecommendation is based solely on theprojected economic benefits of

theProject, basedon its projected lowering of electricity costs for the Company's North

DIRECT TESTIMONY JAMES A HEIDELL (PU-17-372)
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Dakota customers. I evaluated these economic benefits based upon information presented

bythe Company, supplemented bymy evaluation ofits analysis and my own independent

analysis.

Q. Whatconditions doyou recommend thisCommission put on the approval of the

ADP?

A. My recommendation for approval isbased on my conclusion that the Project will lower

electricity costs for NSP's North Dakota customers compared tothe alternative ofnot

developing the Project. For customers torealize these projected savings, ata minimum it

will be necessary for the Company to:

• Construct and operate the Project within theproposed revised Project budget as

£unended in the March 23,2018 supplemental testimony;

• Achieve the assumed total generation production fi^om the Project;

• Achieve theoperational cost savings as amended in theMarch 23,2018

supplementaltestimony,and

• Qualify for effective full realization of 80% ofthe Production Tax Credits (PTC)

for the Project asdescribed inthe Company's application including realization of

the manufacturer's commitments to meetthe required timeline forqualifying for

the PTC.

Therefore, I recommend a conditional approval of the ADP, subject to the following

conditions:

• Recovery ofProject construction, interconnection, and transmission costs for the

Project should belimited tono more than [CONFIDENTIAL DATA BEGINS

DIRECT TESTIMONY JAMES A HEIDELL (PU-17-372)
6



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

PUBLIC - TRADE SECRET INFORMATION REDACTED

1CONFIDENTIAL DATA ENDS] excluding AFUDC with

recovery ofany supplemental construction cost subject to additional Commission
review; and

The Company's shareholders should be responsible for any shortfall should the
Company fail to obtain 100% ofthe PTC available to the Project as described in
the Company's application.

III. Summary of Findings

Q. Would you please provide a summary ofthe findings inyour testimony thatsupport

your recommendation regarding the Commission's treatment ofthe Application
and its request for an ADP?

A. Based upon my review and analysis ofthe testimony filed in the Application, the exhibits
contained within the Application, the Supplemental Filing, and the information produced

in discovery, I find the following:

• The Project isprojected tosell its generated electricity into the Midcontinent
Independent System Operator (MISO) energy markets. Resources inMISO are

dispatched based upon Short Run Marginal Costs (SRMC), subject to constraints on
generation units and transmission. With an SRMC ofnear zero, the Project is
projected to be fully dispatched by MISO operators for all ofits available generation
subject to MISO curtailments;

• The Project isprojected toreceive revenues from the MISO energy markets which
exceed itsLevelized Cost ofEnergy (LCOE), creating margins which are projected to

lower the Company's overall electricity costs;

' The ciq)ital cost has been reduced [CONFIDENTIAL DATA BEGINS CONFIDENTIAL
DATA ENDS] from the original application due to savings attributed to transmission upgrade and interconnection
costs and the South Dakota sales tax rebate grant.

DIRECT TESTIMONY JAMES A HEIDELL (PU-17-372)
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• The Company does not currentlyneed the Projectto meet its capacityrequirements;

• No adverse impacts to North Dakota's reliability were identified;

• Theimpacts of a large increase in renewable generation in theMISO energy markets

oncoal plants inMISO arelikely to have a detrimental impact as total MISO coal

generation falls onthe order of 10% by2030. However, I find that such renewable

generation increases would likely bedriven by state energy policies, federal tax

credits, and the relative cost of windgeneration ratherthan beingdriven by the

proposed Project; and

• The projected energy cost savings conforms to North Dakota requirements to exclude

extemalities.

rv. Overview of the Project

Q. Please provide an overview of the proposed Project.

A. TheCompany is proposing to acquire theproject development contract from APEX

AGL, LLV(APEX) and construct a 302.4 MWwindgenerating projectin Codington

County, South Dakota, referred to as theDakota Range I andn Wind Project. Theproject

will consist of [CONFIDENTIAL DATA BEGINS

CONFIDENTIAL DATA ENDS] wind turbinegenerators and will be locatedon

£q)proximately 40,000 acres. Theproject is expected to meet theInternal Revenue

Service's (IRS) Safe Harbor requirements for start ofconstruction in 2017 in order to

qualify for 80%of the PTC. Theproject is expected to be in service in December 2021

and therefore also meet the four-year construction period component of the Safe Harbor

requirements. TheCompany estimates thatthe Project willoperate at a NetCapacity

Factor of [CONFIDENTIAL DATA BEGINS

ICONFIDENTIAL DATA ENDS], with lifetime

DIRECT TESTIMONY JAMES A HEIDELL (PU-17-372)
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curtailment expected to be approximately four percent.

Q. Why did the Company fileSupplemental Testimony?

A. The original Application was filed onOctober 10,2017. Before the Commission made a

decision onthe Application, the federal income taxrate for the Company was revised by

die US Congress viathe Tax Cuts and Jobs Act (TCJA), which was signed into law in

December2017. As a result of the revised tax rates for the Company, the Project's

economics changed. The Company then revised the analysis and filed Supplemental

Testimony for the Application on March23,2018.

Q. WhatIsthe statusof theProject's transmission Interconnection agreement?

A. The MISO system impact and facility studies have been completed for the Project and all

required transmission upgrades are known; these upgrades are included in the Dakota

Range Generator Interconnection Agreement (GIA) that was submitted tothe Federal

Energy Regulatory Commission (FERC) inDecember 2017. The Supplemental

Testimony indicates that the cost ofthe upgrades and interconnection have decreased

based upon anupdated MISO impact study completed onNovember 21,2017,

subsequent tothe filing ofthe original application onOctober 10,2017. The reduced

interconnection cost is reflected in my testimony and analysis.

Q. What Isthe estimated construction costand total LOCE for Dakota Range?

A. The Company estimates the total cost of theProject to be [CONFIDENTIAL DATA

BEGINS CONFIDENTIAL DATA ENDS], including

[CONFIDENTIAL DATA BEGINS CONFIDENTIAL DATA ENDS]

intransmission upgrade and interconnection costs, The Company projects the LCOE for

the Project to be [CONFIDENTIAL DATA BEGINS••• CONFIDENTIAL

DIRECT TESTIMONY JAMES A HEIDELL (PU-17-372)
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DATA ENDS).

Needs Assessment of the Project

Does theCompany need theProject to meet its capacity requirements?

The Company does not project an immediate capacity need, but identifies 2025^ as the
first year itwill need new capacity and that capacity need will be deferred for
approximately two years as a result ofthe Dakota Range project.

Should the Commission grantan ADP for theProjectif thereis notan immediate

need for capacity?

The Company states that because the Project isprojected tolower the Company's system

average cost, the Project should be considered "least cost". In addition, the Project is
projected to defer the Company's need for capacity from 2025 to approximately 2027.

While the project would be on line alittle over two years prior to capacity being required
in2025^, resource acquisitions are often not precisely timed tothe date offirst need.

How does the proposed Project impactthe Company's energy mix from a resource

diversity perspective?

Q.

^NSPResponse to DataRequest 5-9
^NSPResponse to DataRequest 5-9

DIRECTTESTIMONYJAMESA HEIDELL(PU-17-372)
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A. In 2017, the Company'senergy mix is largely madeup of nuclear generation (31%),

coal-fired generation (30%), approximately 24% renewable generation, 11% natural gas-

fired generation, and 4% hydro generation,.'* Note that this mix will bedifferent in2022

depending onthe retirement ofcoal plants and whether the 1,550 MW ofproposed wind

additions areadded to thesystem. In 2022 theCompany estimates thatnuclear andcoal

generation will decrease to27% and 26% respectively, gas fired generation will decrease

to 5%, and renewables will increase to38% ofthe generation.^

VI. Evaluation of the Company's Economic Analysis of the Project

Q. How did the Company evaluate the proposed Project's impact on its system costs?

A. In addition to evaluating the Project's LCOE, theCompany conducted planning studies

using the Strategist resource planning model toevaluate the projected impact onits

system costs. The Company used Strategist to simulate theoperation of theNSP System

both including the Project and excluding it,and estimated the total system costs both with

and without the Project.

Q. Would you briefly describe how the Strategist model works?

A. Strategist simulates theoperation of electric systems fora given planning period. The

model calculates the cost of serving a system's demand and energy requirements

incorporating anyrequired capacity reserves. Key model inputs include fuel prices,

market electricity prices), andcurrent and potential supply anddemand side resources.

The model, proceeding one year at a time, simulates thedispatch of thesystem, though it

does notspecifically forecast each hour, which is a critical limitation. Moving forward

Case

♦NSP 2017 FERC Form 1.

' Estimated generation mix calculated from NSP response toNDPSC data request 2.10 for the Preferred

DIRECT TESTIMONY JAMES A HEIDELL (PU-17-372)
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through the planning period. Strategist willdetermine the pointat whichnewresources

areneeded to satisfy capacity requirements, andwill addvarious combinations of

potential new resources and account for the total system costs (capital plus operating)

associated witheachcombination, or portfolio. At theendof themodel run. Strategist

producesthe least cost portfolio.

Q. Is Strategistlimited in its abilityto accurately evaluate the economics of adding

wind generation to the Company's system?

A. Yes. Strategist has limitations, particularly with respect to theevaluation ofwind and

solarresources. There aretwospecific limitations of Strategist related to its abilityto

properly assess the economics ofwind and solar generation. The first limitation is related

to Strategist's projections ofsystem resources' operations. The model employs what is

known as a loadduration curve methodology. Loadduration curves calculate the amount

of timeduring a given year thata system requires a certain level of capacity. By

"stacking" available resources in order of lowest operating costto highest operating cost

andoverlaying thestack with theload duration curve, themodel canquickly estimate the

projected operation of each asset until the total system needs aremet, beginning with

lowest cost resources and incrementally utilizing highercost resources. However, in

using theload duration curve methodology to determine resource requirements, the

model loses precision. Bynotexplicitly projecting operations foreach generator ineach

hourofthe studyperiod,as well as generator and transmission constraints, the model

tendsto understate the operations of highercost peakingresources, as well as understate

the ramping and cyclingoperations of dispatchable resources. Bothof those

understatements in turn understate the total system costs related to scenarios with

increasedamounts ofvariable energy resources, such as the Project.

Thesecond limitation is thatStrategist performs a statistical averaging of the energy

DIRECT TESTIMONY JAMES A HEIDELL (PU-17-372)
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attributed to non-dispatchable, intermittent resources suchas wind generation. This

averaging loses the variability ofthe maximum and minimum generation ofthe facility

within the month, which again causes themodel to understate additional system costs

associated with ramping other dispatchable resources toaccommodate the intermittent

resources.

Q. Do thelimitations ofStrategist prevent drawing conclusions regarding the relative

savings of the Project?

A. No, even while acknowledging Strategist's shortcomings inaccurately representing both

system load and intermittent generation facilities, the Company's analysis demonstrates

that theproposed Project will provide significant savings fortheCompany's customers.

The Project's LCOE isprojected tobemuch lower than the Company's current system

average cost. Inaddition, the Company exogenously applied anassumption regarding

wind integration costs. I believe theProject will provide savings to theCompany's

customers under a reasonable range of market conditions, evenwiththe Strategist

limitations in evaluating them.

Q. Did you reviewthe Company's Strategist modeling?

A. Yes. Specifically, I reviewed the following:

• Theresults of theplanning scenarios the Company conducted via Strategist; and

• The representation of theCompany's natural gas and market price projections in

the model.

Q. When was the modeling conducted?

DIRECT TESTIMONY JAMES A HEIDELL (PU-17-372)
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A. My understanding is that the initial analysis was based upon fuel price projections and

market price forecasts associated with theSummer 2017 Resource Treatment

Framework^ Filing.^ The Company subsequently updated the analysis and filed

Supplemental Testimony in early 2018 toreflect anupdated cost ofcapital, the revised

cost ofa combustion turbine (CT), revised income tax rates, and a revised capacity credit

and the need for capacity starting in2025.® The Company did not update what I consider

tobecritical inputs and modeling assumptions, including natural gas costs and MISO

energy market prices, orother inputs including wind congestion cost, wind integration

costs, and wind coal cycling costs.^

Q. Do you have anyconcerns regarding theCompany not updating the Dakota Range

savings estimates based upona more recent analysis ofproject savings?

A. Yes. Wholesale market prices and fuel prices frequently change from month tomonth as

dolong-term forecasts. Atthis point the savings estimates are ^proximately one year

old. While these critical inputs to themodel will continue to change, I believe it is

appropriate for the Commission tobeinformed by current forecasts and understand

whether theforecasts have changed ornotand if they have changed, how significant is

the change.

Q. Given your concerns about not having an updated Strategistrun, should the

Commission proceed to reviewand potentially approve the ADP based upon the

analysis submitted by the Company?

«CASENOS. PU-12-813, PU-13-706, PU-13-707, PU-13-708, PU-13-742, PU-13-743, PU-13-194,
PU-13-195.

' See NSP Responses toData Requests 5-9and 2-6 and Martin Direct lines 8-9, page 18.
*NSPResponse to DataRequest 5-7.
' NSPResponse to DataRequest 5-9.

DIRECT TESTIMONY JAMES A HEIDELL (PU-17-372)
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A. Yes. I view the role of the Strategistmodel as identifyingwhether the wind project

lowers totalresource costs compared to adding a different typeof generation resource or

making market purchases. Myanalysis, described laterin this testimony, demonstrates

thatthewind project is expected to provide lower cost energy than MISO market

purchases. I donot expect that Strategist would identify a gas-fired resource asa lower

costalternative even if thecapital costs of theCTandCCwere updated along withthe

gas pricesand the MISOmarketprices.

Q. What is the basis for your expectation that updating the Strategist inputs wouldnot

change the selection of the Dakota Range project as a lower cost resource?

A. TheCompany provided updated calculations of the levelized costof the CTandCC

which translated intoan approximate 6%dropin the capacity creditfor thoseresources,

which is notsignificant with respect to the energy savings. I also compared thechange in

the forecast of gas costs andMISO market prices overthe lastyearandwhile the gas

prices dropped between approximately 2-8%, thatdrop is not enough to make energy

fiom a CC or CT competitive with the levelizedcost ofDakota Range.

Q. Wouldyou pleasesummarizethe scenarios that the Companyevaluated using

Strategist?

A. Yes. The Company developed scenarios that it labeled"MarketsOn" and "MarketsOff'

Markets On refers to the assumption that the Company is a memberof MISO and canbu>

andsell electricity from andto the MISO market, whileMarkets Off assumes a closed

utilitysystem. TheCompany alsoran a scenario baseduponits preferred resource

additions from 2016 to 2030, as well as two scenarios around high and low natural gas

prices and two scenarios adjusting the Project's output byplus and minus five percent.

DIRECT TESTIMONY JAMES A HEIDELL (PU-17-372)
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Q. Do you consider the Markets Off scenario cases to be relevant for this Commission

to consider?

A. No. The Markets Off scenario does not assumethe Company has accessto buy and sell

power in theMISO market. This does notreflect reality as theCompany buys andsells

power in theMISO market every dayanddispatches all itsgeneration into themarket

baseduponMISO instructions. Myunderstanding is that the Markets Off scenarios were

developed for the Minnesota PublicUtilitiesCommission (MPUC).

Q. Did the Company's estimate of savings change between the initial fliing and the

supplemental filing?

A. Yes. In the original Application, the Company projected the present valueof the base

casesavings attributable to the Project to be approximately $182M. In the Supplemental

Testimony, the Company projects the basecasesavings willdecrease by q)proximately

$15M, or about8 percent. My understanding is that this is primarily attributed to the

combined impact of the capital costsavings andthe O&M savings offsetting some of the

decreased benefits related to income tax deductions associated with the Tax Cuts and

Jobs Act.

Q. How will the revenues of the Dakota Range Project be determined in the MISO

market?

A. The Projectwill earn revenues basedupon biddinginto the MISOmarketand receiving

the market clearingprice for its generation. The market clearingprice will reflect

congestionand losses allocatedto the generator's interconnectionnode.

Q. Does the Strategist model create the forecasts of the market prices?

DIRECT TESTIMONY JAMES A HEIDELL (PU-17-372)
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A. No. The market prices areanexogenous input to Strategist. The market prices prepared

bytheCompany would have either been purchased from a third-party vendor or

developed intemallywith a different model.

Q. Are the market electricityprices impacted by natural gas prices?

A. Yes. When natural gas-fired generation units arethemarginal units setting market prices,

there is a strong relationship between gasprices andpower prices. TheMISO May2018

Market Monitor reports that over thelast 13 months, thecorrelation coefficient between

the Henry Hub natural gas price and the MISO RT LMP was 0.843.^° The 2018 Market
Monitor Report notes that gas-fired generation sets the market marginal energy price for

approximately "44% ofall intervals for the year including almost allpeak hours" and

coal-fired generation sets the marginal price for approximately 56% ofthe intervals."

Q. How does the forecast of natural gas prices compare to other forecasts?

A. The Company's natural gas price forecast appears reasonable and in fact conservative

compared to an independent third party fundamental forecast. Figure 1 shows the

Company's forecast usedin the analysis, as wellas the Energy Information

Administration's (EIA) 2018 Annual Energy Outlook forecast for comparison". In

general, lower gasprices willtend to reduce the value of the energy costsavings of the

proposed Project, andgiven thattheCompany's forecast is approximately $1.50/MMBtu

lower than the EIA forecast, I believe the forecast is reasonable.

MISO May2018 Monthly Maiket Assessment Report, Market Evaluation andDesign, July12,2018, p
16.

"2017 State oftheMarket Report fortheMISO Electricity Markets, Potomac Economics, p4. (Note hydro
and wind each set the price 1% of the intervals.)

TheEIAforecast wascreated using ElA's Reference CaseHenry Hubforecast, to which PA
Consulting's estimate ofbasis differential and transport costs were added toproject the Ventura Hub forecast.

DIRECT TESTIMONY JAMES A HEIDELL (PU-17-372)
17



3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

PUBLIC - TRADE SECRET INFORIVIATION REDACTED

Figure 1. EIA Natural Gas Price Forecast vs. NSP Forecast ($/MMBtu)

-NSP EIA

Q. Does the Company's market power price forecast appear reasonable based upon the

calculated market heat rate?

A. Yes. I calculated monthly on- and off-peak market heat ratesusingthe monthly market

price and gas price forecasts used byNSP as inputs to Strategist, and did the same using

the forward market power price and natural gas price forecasts.

Q. Did you review the Company's economic analysis of the levelized cost of the Projects

and the estimated electricity cost savings to ratepayers?

A. Yes, I reviewed the spreadsheet modelprovided by the Company as well as the ratepayer

savings analysis that is based upon the Strategist model runs. Myconclusion is thatthe

spreadsheet models were developed eorrectly and that the reported levelized costs are

consistent with the models. Of course, these results are based upon a number of critical

assumptions.
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Q. Did the Company use an appropriate discount rate in calculating the present value

of savings and the levelized cost?

A. Yes, the discount rate is appropriate. The Company useda 6.630percent discount rate in

the levelized cost calculations for Dakota Range. However, there is a small discrepancy

inthat the Company also calculates a 6% WACC.'̂

Q. How is the capacity of the Project valued in the economic analysis?

A.

Q.

A.

Thespreadsheet financial models address costsand not revenues. Whilethe Company

has identified a needfor capacity starting in 2025, the Company has indicated that they

did not include a edacity creditfor the Projectin theireconomic modeling until it

reduces the need for CT capacity starting in2027.^^ However, the value ofthe capacity

associatedwith a new CC or CT is embedded in the Strategist analysis as part of the least

cost resource selection process.

Does the economic analysis include any assumption regarding wind integration

costs?

The summary of the levelized cost of the Projectdoes not includewind integration costs.

However, the Companyprovidesan estimateof $0.53/MWh- $0.56/MWhdependingon

the Project.

17-0694 MPUC-020_Att A - DakotaRange_Final TRADE SECRET.xlsx - Tabs Inputs&

Assun^tions and LevelizedCost

NSP Responseto NDPSC Data Request 5-9 c).
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Q. Did you review the Company's updates to the project costs provided in the

Supplemental Filing?

A. Yes. TheCompany described twoupdates to the initial capital costestimates andtwo

updates to theinitial O&M estimates. The capital cost updates reflect lower transmission

and interconnection costs and a larger grant from the South Dakota Reinvestment

Payment Program. TheO&M costupdate reflects nearterm savings from O&M

contracts forother wind projects thatwere applied to the Dakota Range estimates.

The capital costestimated savings areknown withreasonable certainty as the Project has

a Generator Interconnection Agreement (GIA) withMISO effective December 15,2017

andestimates provided in conjunction withthe GIA. However, the costscouldchange

basedupondetailed engineering, contracting, andactual construction costs. TheSouth

Dakota Boardof Economic Development grantis subject to certain restrictions. The

Company hasestimated theamount of the grant based uponthecapdetermined by65%

of the SouthDakota sales/ use tax as opposed to the maximum potential amoimt of the

grant.'̂ Myassessment is thatthese updates to the Project's estimated capital costs are

reasonable.

[CONFIDENTIAL DATA BEGINS

NSP Response to NDPSC 5-4.
NSP Non-PublicResponseto NDPSC Data RequestNo. 5-5
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Q. Did the Company account for removal costs?

A. Yes. The Company assumed approximately [CONFIDENTIAL DATA BEGINSl

[CONFIDENTIAL DATA ENDSJ^^. I also reviewed the DNV-GL analysis of

decommissioning cost prepared for Apex and filed inSouth Dakota APEX hearings. The

Company's assumption ofdecommissioning costs ishigher than DNV-GL's estimate

prior tosalvage value. The DNV-GL report assumes that salvage value will offset the

decommissioning cost. Based upon theDNV-GL analysis, it is reasonable toconclude

that theCompany has adequately accounted fordecommissioning costs and in fact may

have overestimated them.

Q. What did you conclude regarding the Company's economic analysis of the Project?

A. I concluded that theCompany's analysis is a reasonable estimating of savings and that

Dakota Range canreasonably be expected to lower energy costs forNorth Dakota

customers compared to either purchasing a gas-fired resource forenergy, ormaking

market purchases.

VIL Independent Economic Analysis of the Project

Q. Wouldyoupleasesummarizeyour independenteconomic analysis of the Project?

A. Yes. Myanalysis focused on three components. First, I developed an estimate of Dakota

Range's savings compared to market purchases based upon PA's long-term forecast of

Minnesota Hub prices. Second, I reviewed thenatural gasprice forecast usedby the

" 17-0694 MPUC-020_Att A - Dakota RangeFinal TRADE SECRET.xlsx
Dakota Range Wind Project Decommissioning Cost Analysis, Apex Clean Energy Management, LLC,

DNV-GL, December 8,2017 (Exhibit A4-2) andupdate prepared on June8,2018.

DIRECT TESTIMONY JAMES A HEIDELL (PU-17-372)
21



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

PUBLIC - TRADE SECRET INFORMATION REDACTED

Company, developed lastyear, with PA's current long-term forecast ofnatural gasprices.

Third, I reviewed theMNHubwholesale electric priceforecast usedby the Company,

developed last year, with PA'scurrent long-term forecast for MN Hub.

Q. Wouldyou please describe howyouassessed the savings comparedto market

purchases?

A. Yes, I used a PAdeveloped long term hourly forecast ofMN Hub prices and used those

prices in conjunction with Dakota Range's projected hourly production profile to

estimate therevenues thattheCompany will receive as a result of dispatching theDakota

Range project into the MISO market. I compared the estimated revenues with the

levelized cost of the project as developed bytheCompany. The long-term price forecast

was developed using the Aurora XMP hourly chorological dispatch model. Note, this

analysis does notdemonstrate that Dakota Range is thelowest cost resource to acquire,

only the savingscomparedto market purchases.

Q. Didyou evaluatethe impact of changesin production resulting from curtailment or

other deviations from expected performance?

A. Yes. I evaluated the Project's projected savings compared to market purchases using

alternate production forecasts, including both5 percent higher production and5 percent

lower production, relative to the Project'sprojected annual production. I alsocalculated

theProject'sestimated savings usingthe Company's market priceforecasts usingthe

sametwo adjustments to theproduction forecast. The results are presented in results

summary in Section VIU below.

Q. Didyouevaluate the impactof changes in natural gas priceson the Project's

potential energy savings?
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A. Yes. I evaluated theProject's projected savings compared to market purchases using

both a high natural gas cost case and a low natural gas cost case. Using lower and higher

gas cost forecasts has a material impact onthe resulting market prices. The alternative

market electricity prices inturnhasa material impact ontheProject's potential energy

savings compared tomarket purchases. My results are presented inresults summary in

Section VIQ below.

Q. Didyouconsider the potential for Projectcostovermns into your analysis?

A. Yes. As I described in Section VI above, the capital costs arenowknown withreasonable

certainty, while theO&M costupdates arean estimate andarenotyetsecured with

contracts.

Q. Did yon incorporate capacity compensation into yonr analysis?

A. No. Inmyindependent analysis of the Project's economics, I focused onthepotential

energy revenues available to theProject anddidnot ascribe anycapacity compensation

revenues to the Project. However, the Project will receive capacity credits from MISO

and will contribute to meeting the Company's capacity obligation.

Q. Doesyour economicanalysis consider any other costs of the Project, such as wind

integration, wind congestion, or wind-induced coal plant cyclingcosts?

A. Yes. The Company's wind congestion, wind integration, and coal cyclingcosts were

included in my savings projections.

Q. Does yonr economic analysis include the estimated impact of the recent federal tax

rate legislation?
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Yes. I havereviewed the Company's revised revenue requirements modeland how it

incorporated the change in the federal coiporate tax rates, andbelieve it to be a

reasonable estimate of the impact. Theresulting revenue requirements are included in my

projection of Projectsavings discussed below.

Doesthe econoniic analysis include any valuation of environmental or economic

development benefits?

No, neither environmental nor economicdevelopmentbenefits are incorporated into the

estimatedsavings to ratepayers or levelizedcost analysis.

Have you prepared a summary of your analysis of savings compared to market

purchases?

A. Yes, the summary is provided in Exhibit JAH-2.

VIII. Assessment of the Projected Energy Cost Savings of the
Project

Q. Would you please compare your estimates of the projected energy cost savings to

the Company's estimates?

A. Yes. The Company's SupplementalTestimony indicated the projected savings

attributable to the Project as calculatedby its Strategistanalysis were approximately $15

million lower than its original projectionof $182 million, for a revised estimateof

approximately $167 million.

I calculated the Project'sprojected savings usingboththe Company's forecasted MISO
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energy prices, as wellas PA's independently forecast of MISO energy prices. Using this

methodology, the Company's viewof energy pricesproject approximately

[CONFIDENTIAL DATA BEGINS CONFIDENTIAL DATA ENDS]

insavings (and less than the estimates from Strategist), while PA'sview of energy prices

project q)proximately [CONFIDENTIAL DATA BEGINS

CONFIDENTIAL DATAENDS] in savings (and similarto the estimates that the

Company developed in Strategist).. Table 1below provides a summary view ofboth my

andtheCompany's estimates of potential savings. [CONFIDENTIAL DATA BEGINS

Table 1. Projected Energy Savings of the Project

CONFIDENTIAL DATA ENDS]

Q. What are your conclusions with regard to the Project's potential energy savings

compared to market purchases?

A. First, I note that whenusingPA's view of MISOmarketprices,my estimate of the

Project'ssavings are higher thanwhen usingthe Company's viewof MISO market

prices. This is due to theCompany's view of market prices being lower than PA's view

ofmarketprices - as discussed previously,when market prices are higher, the Project can

be expected to havegreater savings relative to marketpurchases. However, underboth

the Company's andPA's market views, the Projectis expected to lowerenergycostsfor

the Company's customers.

I alsoconclude that should the Project'sproduction varyfrom the forecasted value, the

Project is still expected toprovide energy savings. Even should the Project's production
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drop by5%, both PA and the Company are projecting between [CONFIDENTIAL

DATA BEGINS ^HHI CONFIDENTIAL DATA ENDS]in present value savings
compared to marketpurchases.

Regarding the natural gas price impacts, the lowest projected savings attributable to the

Project are associated with the Company's view oflow gas prices. These low gas prices

inturn lower market prices, which inturn lowers the projected energy savings. The

Company's low gas price forecast is much lower than PA's view oflow gas prices. The

Company's low gas forecast projects prices ofless than [CONFIDENTIAL DATA

BEGINS I

CONFIDENTIAL DATA ENDS] in 2035. Inmyview, theCompany's lowgasforecast

isavery conservative forecast, and yet would still be projected toresult inthe Project

providing energy savings should those lowprices occur.

While the actualmarket revenues will inevitably be differentthan either the

Company's ormy forecast, Dakota Range also provides abenefit with regards to a stable

cost to customers.

Q. Whatare yourconclusions with regard to the Company's estimate ofapproximately

$167millionof savingsfrom the Project based upon Strategist?

A. My conclusion is that the Project will result inelectricity cost savings toNorth Dakota

customers. While the Company hasnotprovided anupdated estimate of thelevel of

savings the Project compared to its Base Case, I note that my independent economic

analysis ofthe Project compared topurchasing anequivalent amount ofenergy fi-om the

MISO energy markets results in significant savings. Furthermore, the cost ofenergy

fix)m the Project also appear tobesignificantly greater than electricity fix)m a gas-fired

resource.
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IX. other Considerations

Q. Did youconsiderany other issues related to the Project in makingyour

recommendations?

A. Yes. I considered the impact ofpotentially high renewable generation penetration rates in

theMISO market, andhow thatmayimpact North Dakota's coalmining andgeneration

industries.

Q. Didyouconsiderthe impactofapprovingDakotaRangeon coalplants?

A. No, notDakota Range as a single project. Adding theDakota Range project is notlikely

to change coal plant dispatch significantly given thesize of theproject compared to

MISO Zone 1 generation. However, I considered theimpact ontotal MISO coal plant

capacity factors byevaluating two wind expansion cases: adding 14.5 GW or30GW of

additional wind over the 2018 - 2031 time fi^e.

Q. What was the basis for the two scenarios of wind additions?

A. Thewindadditions arebased uponthe PolicyRegulatory PlantAdditions andthe

Accelerated Alternative Technology Plant Additions scenarios developed as partof the

2017 MISO Transmission Expansion Plan (MTEP17).

Q. How did you evaluate the impact of the two wind cases on coal plants?

A. I modified a base caseAurorahourlyproduction cost model for MISOto evaluatecoal

plant dispatch with the incremental wind plant additions associated with the two MTEP17

scenarios. Inthese sensitivity analyses I didnotchange anyother assumptions such as

any impact onnatural gas pricing due toless demand for natural gas fired generation. I
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then reviewed the change incoal plant generation across the base case and the two policy

cases. To get abetter understanding ofhow coal plants would be impacted I separated
the results into coal plants with 9,000 - 10,000 heat rates and then in 1,000 increments.

Q. Would you please summarize the results ofyour analysis?

A. Yes. Not surprisingly, the reduction in coal generation is greater under the higher wind
build case, and the reduction incapacity factors tends tobegreater for the high heat rate

plants. PA projects that anumber ofMISO coal generating plants are currently operating
at marginal economics and are candidates for retirement over the next decade; adding
significant amounts ofwind generation to MISO will likely accelerate these retirements.

A summary of theanalysis is provided inExhibit JAH-3.

Q. Does this conclude your testimony?

A. Yes.
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JIM

HEIDELL

DIRECTOR

Jim Heidell specializes in electric andgas utility regulation, wholesale electricity markets, evaluation ofrenewable
energy technologies andfinancial analysis of complex investments. Mr. Heidell assists clients with duediligence
associated with acquisition ofnatural gas and electric utilities andwholesale energy market transactions. He has
extensive financial and energy market modeling experience coupled with a deep understanding of regulated and
competitive markets that he applies to the valuation ofenergy assets. Mr. Heidell has prepared andsubmitted
testimony in both regulatory proceedings and civil contract damages cases. His regulatory experience and testimony
includes rate design, costofservice, resource planning, and merger conditions. Mr. Heidell alsospecializes in
strategic analysis and evaluation ofopportunities associated with renewable / alternative energy technologies. Prior to
working at PA Consulting he held positions as the Director ofFinance and Director ofFederal and StateRegulation at
Puget Sound Energy. Mr. Heidell is a CFA and has an MBA in finance from the University ofWashington, a MS in
Engineering Economics from Stanford University, and a BSE in civil engineering from Tufts University.

PRIMARY EXPERTISE

Electric and natural gas utilityregulation and finance

Analysis of wholesale electric markets

Renewable Energy Technologies

Asset valuation / M&A Advisor

Damages estimation for civil litigation

Strategic planning

Financial modelling of complex investments

Financial planning

CLIENTS

• Riverstone Holdings

• Puget Sound Energy

• Solarcity

• Comision Federal de Electricidad

• North Dakota Public Service Commission

QUALIFICATIONS

• 30-years' experience with electric &gas utilities and
electricity markets

• MBA University of Washington

• MSE Engineering Economics, Stanford University

• BSE, Civil Engineering, Tufts University

• CFA

EXPERIENCE SUMMARY

• Utility Regulatory Support - Prepare expert testimony in regulatory hearings related to resource acquisition, QF
issues, rateimpacts, marginal andembedded costofservice, and rate design. Developing marginal andembedded
cost studies for regulated utilities.

• Financial Analysis - Long-term modelling ofutility finance. Analysis ofmajor capital investments using a variety of
tools to incorporate uncertainty and risk.

• Analysis of Energy Markets - Develop energy and capacity forecasts for U.S. power markets tosupport: strategic
investments by utilities and major energy companies, development ofutility risk management strategies, and
corporate strategies forgeneration asset acquisition and disposition.
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• Renewable Energy Technologies - Develop business plans, market positioning strategies, and financial analysis
ofrenewable technologies inciuding PV celi manufacturing, flywheels, and fuel cellsalong with renewable
generation technologies including solar thermal, geothenmal, wind, battery storage, and IGCC projects.

• Asset Valuation I M&A Advisor - Provide valuationadvice foracquisition of electric generatiori portfolios, single
power plants, transmission projects, electric utilities, and gasdistribution companies. Work also included review of
wholesale and retail regulatory pricing mechanisms and analysisof associated risk.

• Damages Estimation forCivil Litigation Testimony - Prepare expert witness testimony tosupport power
contract litigation, property tax cases, power plant development agreements, and quantification ofeconomic
damages.

EXPERIENCE

CIVIL LITIGATION TESTIMONY & SUPPORT

Prepared ananalysis ofclaims of economic damage associated with theperformance ofan anaerobic digester
designed to provide gas for an electric generation project. Analysis included evaluation of performance, revenues and
costs, and cost ofcapital used to discount projected future earnings. Prepared expert report andtestified in jury trial in
federal district court.

Developed an analysis of material and labor cost Increases on EPC costs for a natural gasfired power plant located in
New Mexico. The analysis was used torefute a claim that cost overruns were not reasonable in a cost plus EPC
contract. The analysis demonstrated how much ofthe total project cost increases wasassociated with labor and
material costs beyond the control of the general contractor.

Prepared ananalysis of loss of margins attwo coal plants during periods when there were alleged violations of EPA
opacity emission limits. The analysis demonstrated that client did not receive any economic benefit associated with the
periods of alleged violations.

Prepared ananalysis of the commercial distributed solar sector in the 2010 - 2011 time frame and demonstration of
the unreasonableness ofthe plaintiffs claims for economic damages associated with the defendant's decision not to
pursue participation in an equity fund.

Prepared ananalysis ofthe U.S. wholesale electric power markets in the 2008 —2010 time frame todemonstrate why
the plaintiffs decision toterminate construction ofa coal fired power plant was duetocost increases in the EPC
contract and not due to the changing natural gas prices and emission laws.

Prepared an estimate oflost margins associated with theextended outage ofa Canadian nuclear reactor. The
analysis included anestimate of what Ontario wholesale power prices would have been but-for the outage and
estimates of the total damages including repair and inspection costs.

Prepared an Expert Report regarding rate making and financial policies ofthe Southern Minnesota Municipal Power
Agency in conjunction with a contract dispute regarding a power contract and investments in new generation resources
to serve full requirements customers.

Assisted expert witness by the preparation ofa report on how a third party would value the Trans-Alaska Pipeline as
part of a property tax dispute with the municipality of Anchorage.

Prepared ananalysis ofdamages associated with claims for losses associated with theinterruption ofbusiness ofa
Texas gas-fired power plant as a result ofthe rupture ofa natural gas pipeline use tosupply the power plant.
Prepared of an analysis of the economic benefits that accrued to the defendant associated with the purported delay of
implementation ofmeasures to correct water pollution discharge violations associated with a power plant.

ANALYSIS OF RENEWABLE ENERGY INVESTMENTS

Prepared an Independent Market Expert Report tosupport the debt financing of BrightSource Energy's Ivanpah solar
thermal projects with purchased power agreements with California investor owned utilities.

Prepared an Independent Market Expert Report to support the debt financing of Solona, a large solar thermal project
with molten saltstorage, with a purchased power agreement with an Arizona Public Service.

Prepared an Independent Market Expert Report tosupport the expansion ofa CdTe PV manufacturing facility in
Colorado including the analysis ofthebusiness plan and projection oflong-term prices for the PV modules.

Prepared an Independent Market Expert Report to support the expansion of a c-Si PV manufacturing facility inciuding
the analysis ofthe business plan and projection of long-term prices for the PV modules.
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Prepared an Independent Market Expert Report to support the expansion of a polysllicon manufacturing facility
including the analysis of the business plan and projection of long-term prices for polysilicon and the associated raw
materials.

Prepared an evaluation of the global market for concentrating solar power plants asof 2012 as part of a client analysis
of a potential purchase of a solar mirror manufacturing company.

Prepared an evaluation of the U.S. solar PV market to support evaluation of aJapanese firm's potential expansion in
the U.S. markets.

Assisted client with a bid into a utility's renewable energy procurement program. The analysis included an assessment
of competitors and analysis of pricing to support the bid of a renewable energy resource Into 2011 Entergy RFP for
renewable resources.

Prepared long range forecasts of multiple wind portfolios with an emphasis on the valuation of post PPA revenues and
the value or renewable energy credits.

Prepared an analysis of the market for future expansion of the wind business of a major U.S. wind developer based
upon an assessment ofthe competitiveness ofwind generation with gas fired generation.
Prepared a fair market value analysis of associated with the purchase of a minority position in a wind project located in
Ontario. Canada.

Prepared an Independent Market Expert Report to support the debt financing of a geotherma! power project located in
the Pacific Northwest.

Prepared an Independent Market Expert Report to support the debt financing of the Beacon flywheel energy storage
project in New York.

Prepared an Independent Market Expert Report to support the debt financing of the AES battery energy storage project
in New York. Development of an Independent Market Expert Report to support the financing of the Kemper IGCC plant
including an analysis of the regulatory structures being relied upon to support cost recovery as well as wholesale
electric prices to support wholesale power sales.

UTILITY REGULATORY SUPPORT

Analysis and testimony on behalf of Constellation Energy Group related to t^ical merger and acquisition conditions
required by regulators in utility and non-utility transactions. Testimony related to the EOF / Constellation joint venture.
Testimony related the use and design of ratchet rates on behalf of Northern Indiana Public Service Company.
Testimony related to the application of ratchets to the client's unique position and appropriate recovery of costs.
Analysis of the economics of an electric utility's interruptible rates including the value of interruptions versus the
payments received by customers. Developed recommendations for pricing interruptible rate programs that were
consistent with the utility's avoided costs and ISO markets.

Developed electric cost-of-service studies, rate design, and testimony to support Puget Sound Energy in multiple
general rate cases in Washington. The engagements included addressing issues such as special rates for strategic
customers with competitive options, line extension policies, and rates to address revenue attrition.
Developed natural gas cost-of-service studies, rate design, and testimony to support Puget Sound Energy in a general
rate case in Washington.

Prepared marginal cost of service studies and testimony to support Montana-Dakota utilities in multiple Montana rate
cases.

Assist Montana-Dakota Utilities in development ofits integrated resource plan through analysis ofoptions using the
Strategist planning model.

Supported Montana-Dakota Utilities in answering a complaint in front of the South Dakota Public Utilities Commission
regarding a wind generator requesting a contract under the provisions of PURPA.
Provided expert testimony related to Montana Dakota's proposed participation in the Big Stone II power plant.
Prepared and delivered testimony provided In multiple hearings in North Dakota and Minnesota.
Prepared testimony on behalf of Hydro One Networks regarding rate shock and how to address necessary rate
changes associated with the restructuring of the electric utility business in Ontario.
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Developed an analysis orweather risk associated with the retail power sales ofIPALCO. Effort wasconducted as part
of a comprehensive risk assessment conducted by AES. Models ofthe weather / load relationship were developed
andthen integrated with the rate structures andcostadjustment mechanisms toassess the utility's overall exposure to
weather risk.

Advised Old Dominion Electric Cooperative on options for acquiring new generation in a depressed power market and
incorporationof the analysis in their long-term resource planning.

M&A and BANKRUPTCY ADVISOR

Prepared an analysis ofNew Mexico GasCompany tosupport a prospective buyer. We assisted multiple clients with
duediligence related to theacquisition ofgas LDCs. Assisted theclient with a review ofthedeal model
including: assumptions about rate cases, assumptions regarding ROE, salesgrowth by rate class, and revenue by
rateclass. The engagement also included an assessment ofthe regulatory climate and potential conditions and costs
associated withobtaining regulatory approval of the transaction.

Prepared a valuation ofthe Mountaineer Gas Company including the analysis ofregulatory issues tosupport thedebt
financing associated with the purchase of the energy company.

Assisted an infrastructure fund in valuing power contracts and reviewed the regulatory model used in conjunction with
establishing the price to bidfor the acquisition of Northwestern Utility.

Prepared ananalysis ofDuquense Light to support an infrastructure fund's bid for the utility. The analysis included
projections of growth opportunities through distribution &transmission investment, analysis ofthe POLR load
obligation,and a review of key regulatory issues.

Developed a valuation model ofMirant including analysis ofdebt carrying capacity toassist a strategic player in the
U.S. Power Industry determine whether to makean unsolicited offer to purchase Mirant.

Assisted an international oil company in development of modelling processes and assumptions to support a corporate
effort to acquire a fleet of U.S. merchant generating assets.

Support a strategic player in valuing the Lake Road Generation Plant as part oftheir bid toacquire the asset in a
competitive auction. Effort involved projection offuture gross margins ofthe plant, analysis ofthe ISO-NE Forward
Capacity Market,and analysis of transmission constraints.

Directed the valuation ofthe entire NRG portfolio on behalf ofthe bank creditors in the NRG bankruptcy hearings. The
valuation work included advising on a range oftypes ofgeneration assets in the U.S. as well as in Europe, South
America, and the Asia-Pacific region. Mr Advised on the fairness ofoffers for assets being disposed ofbyNRG.
Assistedcreditors in the valuation of assets in the NEG bankruptcy including the optionsforcompleting unfinished gas-
fired generation assets. Served as the interim finance manager for theLake Road Generation facility.
Member ofteamthatadvised Calpine as part ofthe company's restructuring and plan ofreorganization. Assignrnent
included analysis oftheCanadian portfolio, advising onthesaleofgeneration assets, modelling oflong-term turbine
maintenance costs, and the valuation of complex power contract.

Assisted the lenders on valuation and strategy related to AES' turn-back ofthe Granite Ridge Power Plantto the lender
group.

Advised the bankand lendergroupon valuation and strategy relatedto the bankruptcy of the Kendall PowerPlant.

ASSET APPRAISALS i
i

Prepared a valuation ofa large eastern coal plant as a third party appraiser required in a transaction where thelessee
wanted to exercise a buy-back provision in a sale lease-back agreement.

Prepared a valuation ofa California cogeneration plant for the purposes of identifying the tax loss.

Completed anappraisal tosupport the transfer of the Trans Bay Cable from the development arm toa separate fund
managed by the infrastructure fund. The appraisal addressed the California power markets, operations of the CA ISO
high voltage transmission and a forecast of revenues given the FERC and CA-ISO regulatory schemes as part of the
income approach. The appraisal also incorporated a comparable sales and replacement costanalysis.

Developed an appraisal ofa nuclear power plant based upon discounted cashflow, replacement costs, and
comparable sales as part of an effort to determine the fair market value under a lease agreement that contained a buy-
back provision.
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Completed multiple appraisals ofthe KeySpan generation assets on Long Island that were subject toa generation
repurchase agreement with LIPA. The appraisals were part oftheongoing process for KeySpan to develop a strategy
to address the LIPA repurchase option.

Development ofan Independent Market Expert Report to support thefinancing ofthe Kemper IGCC plant including an
analysis ofthe regulatory structures being relied upon tosupport cost recovery as well as wholesale electric prices to
support wholesale power sales.

ELECTRIC GENERATION FINANCE SUPPORT

Market expert report for the Landfill Energy Systems, a national 66 MW portfolio offourteen landfill gas power plante.
The market expert report included a discussion ofthe key attributes ofeachofthe power markets that theportfolio
encompasses, long-term forecasts ofwholesale electricity prices, and forecasts ofgross margins.

Independent Market Expert Report to support the financing of the repowering and development of a fleet of combined
cycle and simple cycle power plants in the ERGOT market. The independent market expert report was used tosupport
the syndication of loans and obtaining debt ratings associated with investing over $1 billion in the Barney Davis,
Nueces Bay, and Laredo Energy Center facilities.

independent Market Expert Report tosupport the financing of Sequent Power's purchase ofthe Wolf Hollow 730 MW
combined cycle power plant located in ERGOT. The report was used to support thesyridication and rating ofover
$400M of primary and mezzanine debt. The report incorporated forecast ofgross margins for both the contracted and
non-contracted portions ofthefacility as well as providing a detailed description ofthe ERGOT market conditions and
key assumptions to the financial analysis.

Independent Market Expert Report tosupport thefinancing ofInvenergy's purchase ofthe partially completed Grays
Harbor 620 MW combined cycle power plant located in the Pacific Northwest. Thereport was used to support the
syndication and rating of over $100M of debt. The analysis included valuing both hedged and unhedged positions for
the facility and conducting extensive due diligence regarding how NW power markets are likely toevolve and the role
ofindependent power in a market dominated by vertically integrated public and investor-owned utilities.

Independent Market Report to support the refinancing of the Dynegy corporate revolver. The effort included analysis of
multiple U.S. power markets, valuation of the fleet of generation assets and associated contracts, and review of
regulatory conditions impacting the Gompan/s ability to realize earnings in markets with competitive auctions toserve
load.

Multiple forecasts of Galifomia power market prices including support ofa bid for a cogeneration facility located in the
San Francisco Bay area and sale of La Rosita.

Forecast ofthe New England power markets to support a bid for the First Light Generation Assets,

Forecast of the Galifomia and SPP powermarkets to support a bidfor assets from the EIF portfolio.

Analysis ofthe ERGOT, PJM and MISO markets for multiple bids for merchant gas fired generation plants.
Development ofmultiple Gonfidential Information Memorandums tosupport the saleofpower plants. GIMs included
description of the wholesale power markets and summaries ofthe key attributes of the assets to besold in auction.
Preparation ofsale offering oftheAudrain power plant in response to Ameren solicitation to acquire new resources.
Effort included evaluation of likely competitors and the development of the bid strategy.

Advise onpricing for offering power contracts as well as the saleofgas-fired combined cycle power plant in theSouth-
East. Pricing and saleprice based upon projections ofthevalue of the power plant as a merchant unit, assessment of
potential competitors, and the analysis of transmission constraints.

ELECTRIC MARKETS RISK MODELING

Provided support to a bond Insurance company toprepare an assessment of the distribution ofincome from a fleet of
peaking power plants in the South-East. Analysis used to review the provision for loss reserves.

Supported a bond insurance agency in determining the probability that a fleet of Mid-West generation assets would
generate insufficient cash to meetdebtpayments and reserve requirements.

Developed an Excel based model for a mid-west public utility to assist in developing annual targets for the amount of
surplus generation capacity to be sold as merchant and in contracts of varying tenor. The model was integrated into
the corporate financial model to assist in identifying the appropriate risk profile to support building the reserve fund and
to delay future rate increases.
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DSM ADVISORY SERVICES

Advised Con Edison on the status of electric decoupling and incentive mechanisms inthe United States as part of the
New York state initiative to reintroduce decoupling.

Advised a private equity fund on thestatusofdemand sidemanagement in New England, likely projections ofgro^h,
and probability ofsuccessful implementation as part ofan evaluation oflong-term supply and demand conditions in the
New England electric markets.

Worked with Montana-Dakota utilities regarding the incorporation ofprojections ofdemand sidemanagement potential
into the utility's long-term resource plan.

ADDITIONAL EXPERIENCE - EXPERT TESTIMONY

Before the Hawaii Public Service Commission, Direct Testimony Of James A. Heidell, Docket No. 2017-0105 In The
Matter Of The Application of Hawaii Gas Company Application for a General Rate Increase. Testimony on behalf of
Hawaii Gas addressing rate spread and rate design.

Beforethe North Dakota Public Service Commission, Direct Testimony and Schedules of James A. Heidell, Inthe Matter
OfOtter Tail Power Company Advance Determination ofPrudence Astoria Natural Gas Project. Merricourt Wind Project
and Certificate ofPublic Convenience and Necessity Merricourt Wind Project, Case Nos. PU-17-140, PU-17-141, &PU-
17-143,

Before the North Dakota Public ServiceCommission, Direct Testimony and Schedules ofJames A.Heidell, Inthe Matter
Of Northem States Power Company Advance Prudence -1,550 MW Wind Portfolio, Case No. PU-17-120.

Beforethe North Dakota Public Service Commission, Direct Testimonyand Schedules of James A.Heidell, Inthe Matter
Of Northem States Power Company Advance Prudence - BIOMASS APPLICATION FOR DEFERRED ACCOUNTING,
Case Nos. PU-17-270, PU-17-271, & PU-17-322.

Before the North Dakota PublicService Commission, DirectTestimonyand Schedules of James A. Heidell, In the Matter
OfNorthern States Power Company AMinnesota Corporation D/B/A XCEL Energy Jurisdictional CostAllocation Matters,
Case Nos. PU-12-813 et. al.

Before the Arizona Corporation Commission, Direct and Settlement Testimony Of James A. Heidell, Docket No. E-
01345A-16-0036 and Docket No. E-01345A-16-0123 In The Matter Of The Application of Arizona Public Service
Company for a Hearing toDetermine the Fair Value oftheUtility Property oftheCompany for Ratemaking Purposes, To
Fix a Just and Reasonable Rate of Return Thereon, To Approve Rate Schedules Designed to DevelopSuch Return.

Before the Public Utilities Commission of Nevada, Directand Rebuttal Testimony Of James A. Heidell, Docket No. 16-
06006, In The Matter of the Application of Sierra Pacific Power Company, d/b/a NV Energy, Filed pursuant to NRS
704.110(3), addressing itsannual revenue requirement for general ratescharged to all classes of Electric customers.

Amana Society, Inc. andAmana Farms, Inc. v.GHD, Inc. andExcel Engineering, Inc. Testimony onbehalf ofGHD, INC
regarding the economic performance ofa manure digester and evaluation of claims ofdamages by Amana. Expert
Report 2012, Jury Trial September 2012.

Affidavit ofJames A. Heidell &Mark Repsher, Appropriate Approach to Calculating the Weighted Cost ofCapital, Docket
No. ER14-2940-0000, U.S. Federal Energy Regulatory Commission, October 15, 2014.

Affidavit of James A. Heidell &Mark Repsher, on behalfof Peabody Energy Corporation to stay the final Clean Power
Plan rule, September 9, 2015.

Declaration and report ofJames A. Heidell &Mark Repsher, Utility and Allied Petitioners' motion to staythe final Clean
Power Plan rule, October 16, 2015.

City ofRochester, Minnesota v. Southern Minnesota, State of Minnesota. County ofOlmsted File No: 55-C3-05-002712.
Testimony on behalf ofthe City ofRochester regarding the interpretation ofa power contract. Testimony anddeposition
2008.

Before the Public Service Commission ofMaryland, Rebuttal Testimony Of James A. Heidell, Case No. 9173, Phase II
In The Matter Of The Current And Future Financial Condition Of Baltimore Gas And Electric Company.
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Before the Indiana Utility Regulatory Commission, Rebuttal Testimony in Northern Indiana Public Service Company's
request to raise rates in Cause No. 43526. Testimony on behalf of the utility related to ratchets and other mechanisms
appropriate to recover costs allocated to large energyusing customer classes.

Before Public Service Commission ofthe Stateof North Dakota, Direct and Rebuttal Testimony in Montana Dakota
Utilities Co., and Otter Tail Corporation; Advance Determination ofPrudence, Big Stone II Generating Station Case
Nos. PU-06-481 and PU-06-482. On behalf ofMontana-Dakota Utilities. 2007 &2008. On behalf ofMontana-Dakota
Utilities.

Before the Public Service Commission ofthe StateofMontana, Direct and Rebuttal Testimony in Montana-Dakota's
General Rate Case - Marginal Cost of Service Study, Docket No. D2010.8.82. On behalf ofMontana-Dakota Utilities.
Before the Public Service Commission oftheStateofMontana, Direct and Rebuttal Testimony in Montana-Dakota s
General Rate Case - Marginal Cost of Service Study, Docket No. D2007.7.79. On behalf of Montana-Dakota Utilities.
Before the Minnesota Public Utilities Commission, Direct and Rebuttal testimony on behalf ofMontana-Dakota Utilities
reqardinq a Certificate ofNeed for the Big Stone II Power Plant, Docket No. CN-05-619. On behalf ofMontana-Dakota
Utilities.

Before the Ontario Electric Board, Expert Report regarding the2006 Electric Rate Distribution Handbook and Rate
Mitigation, on behalf of Hydro One Networks, Inc. January 2005.

Before the Washington Utilities and Transportation Commission, Direct Testimony in 2004 General Rate Case
Regarding Electric Cost of Service &Rate Design and Gas Rate Design, April 2004. On behalf of Puget Sound Energy.
Before the Washington Utilities and Transportation Commission, Direct Testimony in 2001 General Rate Case
Regarding Electric Cost of Service &Rate Design, November 2001. On behalf of Puget Sound Energy.
Before the Washington Utilities and Transportation Commission, Testimony Regarding the Need for a Special
Competitive Rate for Intel. Docket No. UE-960299, 1996. On behalf ofPuget Power.

Before the Washington Utilities and Transportation Commission, Rebuttal Testimony in the Merger of Puget Power and
Washington Natural Gas Regarding Electric Rates, Docket Nos. UE-95-1270 &UE-960185,1995. On behalf of Puget
Power.
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STATE OF NORTH 0AKOTA

PUBl IC SERVICE COMMISSION

Northern State Power Company Case No.: PU-17-372
Advance Prudence

Acquisition of302.4 MW Wind Generation Application

VERIFICATION

STATE OF __WASHINGTON )
) ss.

COUNTY OF Skagit )

James A. Heidell, being first duly sworn on oath, deposes and states that he has

read die testimony and exhibits submitted in the above captioned matter under his name,

that they were prepared by him or under his direction, that he knows the contents thereof,

and that the same are true and correct to the best ofhis knowledge and belief.

JarrolA. Heidell

Subscribed and sworn to before methis ^25 day of July, 2018.

Notary PubllfiK U Iwtifl 1
My Commission Expires: Uu Ul Ui ^1
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