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1. Introduction and Qualifications

Q. Would you please state your name, affiliation, and address?

A. My name is James A. Heidell. I am a Director at PA ConsultingGroup ("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 behalfof the Advocacy Staffof the NorthDakota Public

Service Commission ("Commission").

Q. Please summarize your qualifications and experience.

A. I have worked in the energy industry for the past 35 years, primarily specializing in

electricity and utilities. I have worked on issues related to resourceplanning, rates,

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

utilities and wholesale generation owners. My academic backgroundincludes a BSE in

civil engineering fromTufts University, a MS in engineering economics fi^om Stanford

University, and a MBA in finance jfrom the University ofWashington. I am a Chartered

Financial Analyst. My CV is provided in Exhibit JAH-1.

Q. Have you testified before the North Dakota Public Service Commission previously?

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

Utilities Co., and Otter Tail Corporation; Advance Determination of Prudence,Big Stone

n Generating Station Case Nos. PU-06-481 and PU-06-482.

Q. What is the purpose ofyour testimony?

DIRECT TESTIMONY JAMES A HEIDELL - 3
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A. The purpose ofmy testimony is to provide the Commission with my assessment of the

Northern States Power Company - Minnesota ("NSP" or the "Company") proposal to

build, and contract, for an additional 1,550 MW of wind generation Projects to come on

line in 2019 and 2020 ("1,550 MW of Wind" or "Wind Portfolio"). NSP has applied for

an Advance Determination of Prudence ("ADP") for the Wind Portfolio ("Application").

I have reviewed the Application, supporting testimony, and responses to interrogatories

in order to develop a recommendation regarding whether:

• the proposed wind generation Projects will lower electricity costs for NSP's North

Dakota customers;

• the wind generation Projects are needed;

• some or all of the wind generation Projects that comprise the Wind Portfolio

should be approved under the ADP; and

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

Q. Would you please summarize the organization of your testimony?

A. Yes. I start with presenting my findings and recommendations and then I discuss in detail

the analysis conducted to support my findings and recommendations. I then address

additional factors considered. Finally, I address proposed conditions that should be

included on approval of the ADP. My analysis is separated into six sections:

• A review of the Wind Portfolio evaluated (Section IV);

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

• An evaluation of the Company's modeling of the Wind Portfolio using Strategist

(Section VI);

• An assessment of whether congestion and curtailment costs are likely to

significantly degrade the economics of the wind generation Projects that comprise

the Wind Portfolio (Section VII);

DIRECT TESTIMONY JAMES A HEIDELL - 4
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• Consideration ofthe value of the wind generation Projects in the context of the

Midcontinent IndependentSystem Operator ("MISO") market operations (Section

Vm); and

• An assessment of the expected energy cost savings to the Company's North

Dakota customers (Section IX).

Q. Are you sponsoring any exhibits to your testimony?

A. Yes. I am sponsoring the following exhibits:

• Exhibit JAH-1: CV of James Heidell

• Exhibit JAH-2: Distribution of Historical LMPs at Proxy Node

• Exhibit JAH-3: Market-Based Calculation ofWind Project Revenues

II. Summary of Recommendations

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

Application for an ADP to add an additional 1,550MW of Wind to the NSP

integrated system?

A. My recommendation is that the Commission conditionally approve the Application on the

basis that the wind generationProjects are individuallyand collectivelyprojectedto

lowerelectricity costs for NSP's NorthDakota customers. However, I note that there is

no immediate need for the capacity provided by the 1,550 MW of Wind and that the

Projects are not needed as a result of any North Dakotastatuteor regulatory requirement.

My recommendation is consequentially basedsolely on the projectedeconomic benefits

of the Projects, based on their lowering electricity costs. I evaluated these economic

benefitsbased upon information presentedby the Company, supplemented by my

evaluation of their analysis and my own supporting analysis.

Q. What conditions should this Commission put on the approval of the ADP?

DIRECT TESTIMONY JAMES A HEIDELL - 5
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A. As I noted, my recommendation for approval is based on the conclusion that the Wind

Portfolio will lower electricity costs for NSP's North Dakota customers compared to the

altemative ofnot developing the Wind Portfolio. In order for customers to realize these

projected savings, it is necessary for the Company to;

• Secure 100% of the Production Tax Credits ("PTC") for all of the Projects;

• Secure interconnection to the MISO grid and firm transmission service within the

stated budgets;

• Construct the four self-build Projects within the stated budgets; and

• Ensure that the third party Project builders deliver the Projects on budget.

Therefore, I recommend the following conditions on the approval of the ADP with regard

to the allocation of the cost of the Wind Portfolio:

• The Company's shareholders should be responsible for any shortfall as a result of

not securing 100% of the PTC rate;

• Recovery of Project construction, interconnection, and transmission costs for the

four self-build Projects should be limited in aggregate to no more than [TRADE

SECRET) (adjusted for any Projects not constructed);

• Construction costs for the two wind generation Projects that are third party built,

owned and transferred to the Company ("EOT") should be limited to no more

than [TRADE SECRETJin aggregate (adjusted for any Projects not constructed);

• The Company should be provided an incentive if the four self-build Projects

collectively are constructed and interconnected below the budget;

• As part of its monthly fuel cost adjustment filings to the Commission, the

Company should provide monthly reports of curtailment and negative pricing

observations at each of the seven Projects, including any known reasons for

observed curtailment and negative pricing; and

• The Company should provide quarterly construction progress reports to the

Commission until the last Project is in service, indicating the development status

of each Project.

DIRECT TESTIMONY JAMES A HEIDELL - 6
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III. Findings

Q. Would you please provide a summary of the findings in your testimony that support

your recommendation regarding the Commission's approval of the ADP?

A. Based uponmy review andanalysis of thetestimony filed in the Application, theexhibits

contained within the Application, andthe information produced in discovery, I conclude

the following:

• The wind generation Projects areanticipated to dispatch intothe MISOmarket at

prices thatwillresult in margins thatultimately yield electricity costsavings for

North Deikota customers. Resources in MISO are dispatched based upon short run

marginal costs ("SRMC"), subject to constraints on generation unitsand

transmission.With SRMC ofvirtually zero, the proposed Projects will dispatch

ahead of thermal resources and generate margins that are projected to lowerthe

Company's overall electricity costs.

• The levelized costs of the Projects are below the likely alternative market energy

and capacity cost. TheCompany's estimated savings, expressed as the Present

Value of Revenue Requirements ("PVRR"), are approximately $1,599 million (in

2017 dollars) for the total NSP integratedsystemover twenty fiveyears. Using a

simplified yet reasonable methodology, I developed an alternate baseline estimate

of $1,417 million in 2017 dollars.

• I have made adjustments to my baseline estimate to comeup with expected

electricity cost savings in the range of $782 million - $1,417 million.

• The Projectsare not needed for capacity. As with all wind projects, these Projects

provide limited capacity benefit to thesystem relative to their nameplate capacity.

The capacity, at least in the future, shouldhave some value. However, the

Companynotes that it does not need capacityuntil the mid-2020s timeffame.

• Local transmission congestion mayresult in the degradation of the valueof

certain Projects, butnot to the extent thatthe Projects will increase electricity

costs to NSP's North Dakota customers. Both the Company and I have concluded

that while therewill likelybe some congestion costsassociated with these
DIRECT TESTIMONY JAMES A HEIDELL - 7
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Projects, those costs are not expected to materially impact the projected electricity

cost savings. The Company's analysis of savings includes an estimate of

congestion costs and intermittent generation integration costs.

• A change in projected market fundamentals, such as very low natural gas prices,

could reduce the proposed Projects' overall savings. However, the savings are not

projected to be eliminated even in a very low natural gas price environment (as

observed in 2016, where sub $2.50/MMBtu average natural gas prices yielded

average MN Hub energy prices of approximately $20.70 per MWh,

approximately [TS] per MWh above the average levelized cost of the Wind

Portfolio). This is due to the fact that the levelized cost ofthe Portfolio remains

competitive with the variable costs of MISO coal-fired generators and higher heat

rate natural gas-fired generators (even in a $2.50/MMBtu natural gas price

environment).

• No adverse impacts to North Dakota reliability were identified. Neither the

Company nor I have identified any adverse impacts to reliability associated with

these Projects.

• The estimation of ratepayer benefits conforms to North Dakota requirements to

exclude externalities.

IV. Overview of the 1,550 MW Wind PortfoUo

Q. What are the wind generation Projects that the Company is proposing?

A. The Company is proposing to acquire a 1,550 MW portfolio ofwind generation Projects

to be added to the NSP integrated system. The Portfolio includes eight Projects at seven

locations: two ofwhich are Purchase Power Agreements ("PPA"), four ofwhich

company built and owned, and two of which are third party BOT. The proposed Portfolio

is described in Table 1. All of the Projects are projected to be in-service by the end of

2020. The 2020 end date is critical since the Projects must be in service within four years

of the end ofthe year that construction commenced. The Company, through the purchase

of components for the self-buildprojects, has established a 2016 constructionstart date,
DIRECT TESTIMONY JAMES A HEIDELL - 8
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which isnecessary for receiving thefull PTC versus a reduced orzero value PTC. Both

the startand end datesare critical, since starting construction by the end of 2016 and

completing construction within four years are two ofthe requirements for qualifying for

the full PTC under IRS Safe Harbor and Continuity Safe Harbor requirements.^

Table 1. Proposed Wind Projects

I'lojccl N.mu Si/c"' 1 1ocatioti
1ii-Scr\ icc

Date

Blazing Star I 200 MW Self-Build Lincoln County, MN 40 2019

Blazing Star II 200 MW Self-Build Lincoln County, MN 30 2020

Freebom 200 MW Self-Build

Freebom County, MN
Worth and Mitchell

Counties, lA

4Q 2020

Foxtail 150MW Self-Build Dickey County, ND 30 2019

Clean Energy #1 100 MW PPA
Mercer and Morton

Counties, ND
4Q2019

Crowned Ridge 600 MW BOT/PPA Codington County, SD 40 2019

Lake Benton 100 MW BOT Pipestone County, MN 40 2019

(1) Nameplate rating
(2) Self-Build; Projects developed andowned by the Company

BOT: Build - Operate - Transfer. Developed and constmcted byathird-party, then purchased, owned,
and operatedby the Company thereafter.
PPA: Power Purchase Agreement,

Q. What is the status ofeachproposed wind generation Project's interconnection

agreement?

A. Each wind generation Project was assigned to one ofMISO's Definitive Planning Phase

("DPP") cycles toconduct anImpact Study, which determines what transmission

constraintsmust be addressedto maintain system reliability. Some of the Projects'

Impact Studies are complete, while the majority are still pending. The status ofeach

Project's interconnection is provided belowin Table2.

• IRS Notice 2017-4

DIRECT TESTIMONY JAMES A HEIDELL - 9
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Table 2. Interconnection Status

Project

nic

MISO DPP

( yclc
Lstiiiiafed

( oiiiplction
Kstimatcd Cos! of

Network Lips^rndcs
f'stiniatcd (Ost of

InterCO11 neetioii

***** Trade Secret Data Begins

Blazing Star I Feb 2016 Dec 2017 ITSl ITS]

Blazing Star
II

Aug 2016 June 2018 ITS] ITS]

Freebom Feb 2015 TBD^) ITSl ITS]

Foxtail Aug 2014 Aug2016<') ITSl ITS]

Clean Energy
#1

May 2014 ITS] ITS]

Crowned

Ridge

Feb 2015

Aug 2015
Feb 2017

3Q2018 ITS] [TS]

Lake Benton NA(^) NA ITS] ITS]

Trade Secret Data Ends *****
(1) Foxtail's Generator Interconnection Agreement ("GIA") was executed August 30,2016.
(2) Freebom's Impact and Facilities Studies are complete, and the GIA isimder negotiation.
(3) Lake Benton isa repowering ofthe existing Lake Benton IIwind facility, inoperation since 2000.

Lake Benton will use the existing interconnection.

Q.

A.

What is the estimated construction cost and total levelized cost for each wind

generation Project?

The estimatedconstruction cost and LevelizedCost of Energy("LCOE") for each Project

are shown in Table 3. LCOE is an economic assessment of the discounted annual cost to

build and operate a power generating asset over its lifetime, divided bythe discounted

anmial energyoutputof the asset over the samelifetime.

The Clean Energy #1 Project, one ofthe Projects that has a rebuttable presumption of

prudence under North Dakota law since it is located inNorth Dakota, isshown asthe

most expensive of theseven Projects. It is also the smallest Project at 100 MW. However

it is important to note that while the Clean Energy #1 Project is a 20-year PPA, the

Company calculated the LCOE on a25-year basis so that allProjects are compared over

a consistent timeffame.^ The LCOE over the 20-yearcontract is [TS]/MWh. The

^ Advanced Prudence- 1,550 MW Wind Portfolio Application,p 35.
DIRECT TESTIMONY JAMES A HEIDELL -10
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Companyinserted an assumption that the Project would be paid the market avoided cost

of energy for the output for years 21-25. It does not appear that the Companyhas the

obligation to extendthe PPA. My perspective is that an extension would not necessarily

be pricedat the marketavoided cost of energy, but ratherwhatthe Company could

procure replacement generation undera new windcontract selected through competitive

bidding.

It is important to note that the LCOE does not translate intoan equal costto ratepayers in

eachyear.The Company-owned assets will have a largeratebase in the initialyears that

decreases as the Projectsare depreciated. However, the ten yearsof the PTC offsets the

rate base, and the revenue requirementincreases after ten years. The rate treatmentwill

also dependon the treatment of the PTC. In addition, the PPAs are not structured as

levelized payments. For example, CleanEnergy#1 has a lowpaymentfor the first ten

years and then the rate increases for the last ten years of the contract. Alternatively, the

Crowned Ridge PPA [ TRADE SECRET ]. The revenue requirement

implications of the ownedwind generation Projectsand the PPAwindgeneration

Projects are discussed in the Section VII (the economic analysis section) of my

testimony.

Table 3. Project Costs

Niinu'
( (Ills!ruciioii

( list li)Urc(miK'Cti(»n

lot-.il

( Ost
1 (()!

***** Trade Secret Data Begins

Blazing Star I fTSl [TSl [TS] ITS]

Blazing Star II ITS) ITS] [TS] ITS]

Freebom ITS] [TS] ITS] ITS]

Foxtail ITS] ITS] ITS] ITS]

Clean Energy #1
(PPA)

[TS] [TS] ITS] ITS]

Crowned Ridge
(PPA)

[TS] [TS] ITS] ITS]

Crowned Ridge ITSl [TS] ITS] ITS]

Lake Benton [TS] [TS] [TS] [TS]

Trade Secret Data Ends *****
*•" Total costs include AFUDC, construction and interconnection do not include AFUDC

DIRECT TESTIMONY JAMES A HEIDELL - 11
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V. Resource Need

Q. Does the Company need these wind generation Projects to satisfy a capacity need or

reserve margin requirement?

A. No. The Commission employs a "need + least cost" requirement when evaluatingnew

resources. The Companyhas identified in a separate docket, and referenced in this

docket, thatit does notanticipate a capacity shortfall until themid-2020s.^

"Xcel Energy does not anticipate a load serving need to arise until

the mid-2020's, after the Wind Portfolio will be fully in-service."

[Page 3 of the Application]

Q. Why should the Commission grant an ADP for these wind generation Projects if

they do not conform to the Commission's "need + least cost" requirement for new

resources?

A. The Company asserts thatbecause the windgeneration Projects areprojected to lowerthe

Company'ssystemaverage cost, the Projects shouldbe considered "leastcost". Further,

the Company argues that the Projects will add capacityto the Company's systemin

anticipation of the mid-2020s capacityneed. The Companyalso notesin its Application

that the Commission has approved prior windprojectswhich were not strictlyneeded for

capacity purposes at the time of their approval.

Q. Do you agree that the wind generation Projects could be considered least cost and

will satisfy a future capacity need?

^Case No. PU-12-813, in the Company's Application for a ResourceTreatment Framework

DIRECT TESTIMONY JAMES A HEIDELL -12
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A. Yes. An initial indication of a Project's cost effectiveness is its LCOE. The Company's

Projects have LCOE values which arelower than the Company's system average cost an(^

expected MISO market clearing prices."^ Further, when the Projects' production is

included in the Company's system planning models, the models indicate that the Projects

are cost effective. I discuss the economic evaluation of the proposed Projects in more

detail in Sections VII and IX below.

Q. How do the proposed wind generation Projects impact the Company's generation

mix from a resource diversity perspective?

A. The Company has been steadily increasing the percentage ofwind resources in its

generating portfolio since the mid-2000s. Prior to the addition ofthe proposed Projects,

in 2015 the Company's system energy consisted of approximately 27 percent nuclear, 34

percent coal, 14 percent wind, 15 percent natural gas, and 10 percent hydro, biomass, and

other renewables. After the addition of the proposed Projects and other clean energy

sources, the wind portion of the system energy is projected to increase to 25 percent by

2030.

Q. What are the implications of the Company's system becoming increasingly reliant

upon Variable Energy Resources (''VER") such as wind generation?

A. The Company will need to rely upon MISO for integration ofVERs. MISO requires

certain ancillary services (i.e., contingency and regulating reserves) and revenue

sufficiency guarantees to be borne by the costs ofwind generation and other VERs.

Additionally, increased wind generation is projected to cause increased costs to the

Company's coal-fired generation through increased cycling, and additional costs for gas

storage to manage the variability in natural gas-fired generation due to VERs.

^Systemcost from Strategistanalysis, NDPSC-2-003 Attachment A
DIRECT TESTIMONY JAMES A HEIDELL -13
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Q. Were the costsof relying upon MISO to integrate the Projects onto the system

considered in the Company's analysis?

A. Yes. The Company relies upon the 2015 Wind Integration study prepared for NSP by

EnerNex for estimates of MISO integration costsand coalplant cycling costs. Thestudy

was commissioned by NSP at the Minnesota Public Utility Commission (MPUC's)

direction and the purpose of the studywas to determine the cost of integrating an

additional 1.8 GW of wind into NSP's system. Assumptions for these costs were

incorporated into the Company'sStrategist modeling.

VI. Review of the Company's Analysis Using the
Strategist Model

Q. How did the Company evaluate the proposed windgeneration Projects' impactson

its system costs?

A. In addition to evaluating theProjects' LCOE, the Company conducted planning studies

using theStrategist resource planning model. Strategist simulates the operation ofthe

NSP System and estimates the totalcostof energy overthe life of theProjects on a

present value basis.

Q, Would you more fully 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. Keymodel inputs include fiiel prices,

market electricityprices, and currentand potentialsupplyand demandside resources.

Themodel, proceeding one yearat a time, simulates thedispatch of thesystem, though it

does notspecifically forecast each hour, which is a critical limitation that I discuss below

Moving forward through the planning period, Strategist will determine the point atwhich

new resources are needed to satisfy capacityrequirements, and will add various

combinations ofpotential new resources and account for the total system costs (capital

DIRECT TESTIMONY JAMES A HEIDELL -14
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plus operating) associated with each combination, orportfolio. Atthe end ofthe model

run, Strategist produces the least cost portfolio.

Q. Doyou believe that Strategist is limitedin its abilityto accurately evaluate the

economics of adding 1,550MW of Wind to the Company's system?

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

solar resources. It uses somehourlyinformation; however, it is not a chronological

dispatch model. There are two specific limitations ofStrategist related toitsability to

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

to Strategist's projections of system resources' operations. Rather than solve for the least-

cost amount of generation in eachhour to satisfy that hour's projected energy

requirement, the model employs what is known asa load duration curve methodology.

Load duration curves calculate the amount of time in a given month or a given year that a

system requires a certain level ofcapacity. Forexample, a load duration curve projects

the amount of time a system requires at least 10,000 MWof operating capacity, the

amount of timethe system requires at least9,000 MWofoperating capacity, andso on.

By"stacking" available resources in order of lowest operating cost to highest operating

cost andoverlaying thestack with the loadduration curve, themodel canquickly

estimate the projected operation of eachassetuntil the total system needs are met,

beginning withlowest cost resources andincrementally utilizing higher cost resources.

However, in using the load duration curve methodologyto determine resource

requirements, themodel loses precision. Bynotexplicitly projecting operations foreach

generator ineach hour of thestudy period, aswell asgenerator andtransmission

constraints, the model tends to understate the operations of higher cost peaking resources,

as wellas imderstate theramping andcycling operations of dispatchable resources. Both

of those understatements in turn understatethe total systemcosts related to scenarios with

increased amounts of variableenergyresources, such as the Wind Portfolio.

The second limitation is that Strategist performs a statistical averaging of the energy
DIRECT TESTIMONY JAMES A HEIDELL -15
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attributed to non-dispatchable, intermittentresources such as wind generation. Strategist

uses a typicalweekapproach by usinga one weeksample andrepeating that typical week

to represent a full month of output. This averaging loses thevariability of the maximum

and miniTrmm generation of the facilitywithinthe month, whichagain causesthe model

to understate additional system costs associated with ramping other dispatchable

resources to accommodate the intermittent resources.

Q. Given its limitations, do you believe the Strategist analysis is a sufficient indicator of

the value of adding the proposed Wind Portfolio to the Company's system?

A. Yes, when transmission congestion, curtailment, and market prices are incorporated as

exogenous model inputs. Even while acknowledging Strategist's shortcomings in

accurately representingboth hourly system loads and intermittent generation facilities,

the Company's analysis demonstrates that the proposed facilities will provide significant

savings for its customers. Because the proposed facilities' LCOE estimates are lowerthar

the Company's systemaveragecost, I believethe facilities will still representsavings to

the Company's customers under a reasonable range of market conditions.

Q. Did you review the Company's Strategist modeling?

A. Yes. Specifically, I reviewed the following:

• The results of the planning scenarios the Company conducted via Strategist;

• The representation of each specific Project's cost and operating characteristics in

the model; and

• The representationof the Company's natural gas and market price projections in

the model.

Q. Would you please summarize the scenarios that the Company evaluated using

Strategist?
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A. Yes. The Company developed scenarios that it labeled "Markets On" and "Markets Off'.

Markets On refers to the assumption that the Company is a member of MISOandcanbu>

and sell electricity fromand to theMISOmarket, whileMarkets Off assumes a closed

utility system. In Markets Off, the Company rancases where excess energy production

has value and does not have value. The Companyalso rai a "Low Gas" case with the

Markets On assumption. TheCompany alsoprepared a number of sensitivity analyses

assuming 30-and20-year lives for the turbines, plusand minus five percent capacity

factors, and low and high ongoingoperatingcosts. However, those six cases were

preparedunder the Markets Off scenario.

Q. Do you consider the scenarios the Company developed and analyzed to be

reasonable?

A. Partially. Testing the Wind Portfolio'scost-benefit sensitivity to changes in natural gas

prices is highly appropriate. However, the Markets Off scenario casesare not as

appropriate given that in reality, theNSPsystem does operate within theMISO market

and is therefore not a closed system in terms of generation dispatch to serve system load

andresulting market prices. In the Markets On scenario cases, a key assumption is the

MISOmarketprices. In addition to naturalgas price sensitivity, it is also important to

considerhow addingsignificant amounts of wind and solargeneration would impact

market prices.

Q. Do you consider the Markets Off scenario cases to be relevant for this Commission

to consider?

A. No. My understanding is that the Markets Off scenarioswere developed for the MPUC. I

do not believeit is appropriate to ignorethe realitythatNSP participates in the MISO

market, andpresumably willdo sofor the lifeof the proposed Projects. However, the

change in savings between some ofthe Markets Offscenarios provides some insight into

the range ofpotential savings estimates.

DIRECT TESTIMONY JAMES A HEIDELL - 17



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 Document

Trade Secret Data Excised

Q. Did you review the Company's representation of the Projects in the Strategist

model?

A. Yes. I reviewed the individual Projects' revenue requirements for the self-build and BOX

Projects and the pricing for the two PPA projects. I also review projectedproductionfor

all Projects.

Q. What did you conclude regarding the Company's representation of the Projects in

the Strategist model?

A. I found the representation to be reasonable. I checked the Company's revenue

requirements model for the Self-Build and BOXProjects and confirmedthat the revenue

requirements were accurately represented in the Strategist inputs for those Projects. For

the PPA Projects, I confmned that the PPA price in the Strategistmodelingmatched each

given bid's price. For all Projects, the total generationprojected in Strategist reflected the

given Project's expected capacity factor.

Q. Did you review the representation of the Company's system in the Strategist model?

A. Yes. I reviewed the following information related to the Company in the Strategist

model:

• Xhe Company's peak demand and energy forecast;

• Xhe representation of the Company's financial assumptions; and

• Xhe fuel and market price projections that the Company assumed in the model.

Q. What did you conclude regarding the representation of the Company's system in th<

Strategist model?
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A. The representation of the Company'speak demand and energyforecast is appropriate

given the Company's discussion ofthe derivation of that forecast.^ Further, I believe the

Company'sfinancial assumptions suchas die Weighted Average Cost of Capital

("WACC"), inflationrate, and tax assumptions are consistent withthoseassumptions

identified in the Company's Application and recent Resource Plan.

Q. What did you conclude regarding the representation of the Company's natural gas

and market price projections in the Strategist model?

A. In SectionIX, I discussmy evaluation of the reasonableness of the fuel and marketprice

projections. My review of theStrategist model concluded thattherepresentation of those

projections in the model was reasonable.

VII. Analysis of Congestion Costs and Curtailment Risk

Q. Did the Company include any estimates of congestion costs?

A. Yes. Congestion costs weredeveloped by the Company's Transmission Planning group

from PROMOD Locational Market Pricing ("LMP") simulations for years 2020 and 2025

using the MTEP 16 database. The levelizedvalue of congestion for the entireWind

Portfoliowas $3.26/MWh.® The levelized congestionvaluediffered slightlyby Project

and the Companyincluded these values in additionto a separate calculation of the LCOE

for each Project based upon revenue requirements, wind integrationcosts and wind

induced coal cycling costs are included as part of the total PVRR Levelized Costs

Analysis.

' The Company's Fall2016LoadForecastwas included in theApplication, alongwith a
discussion of what had changedfromthe Company'spreviousFall 2014 LoadForecast, whichwas used in the
2016-2030 Upper Midwest Resource Plan.

®Advanced Prudence - 1,550 MW Wind Portfolio Application, Table 3, p 41
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Q. Did you assess the reasonablenessof the Company's congestion estimate?

A. Yes. I reviewed thenodal prices that resulted from the Company's PROMOD analysis,

analyzed historical real-time prices for those existing MISO pricing nodes that I

determined to be representative proxies ofpricing at the interconnection points for each

Project, and conducted a load flow analysis todevelop a general understanding ofhow

current congestion patterns willchange with theaddition of theProjects andthe

completionofmajor transmission projects.

Q. What were you able to determine based on your reviewof the nodalprices?

A. Historically, theoverall difference between the average ofthe proxy nodes and the load

node have been on the orderof [TSJ/MWh, and that difference is the total of both

congestion and loss components.

Q. How did you go about selecting "proxy nodes" for your analysis of historical pricing

and congestion?

A. Based on the specified interconnection points for each of theProjects, I first identified a

number of candidate proxy nodes for each ofthe Projects based onbothgeographic and

future "electric" proximity after planned transmission upgrades enter service. Foreach

Project, I analyzed thecongestion and marginal loss components for the candidate proxy

nodes to determine if there were dramatic differences in either the average values or their

patterns. Because there was relatively little difference in the average congestion and

marginal loss components within a candidate group, the selection was straightforward. I

utilized real-time pricedatacovering the 18-month periodfrom January 2016 through

June 2017.

Q. What proxy nodes did you identify for each Project?

A. Theproxynode for eachProject is shown below in Table4.
DIRECT TESTIMONY JAMES A HEIDELL - 20
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Table 4. Project/Proxy Node Match

Pi o jcit Pidw Node

Foxtail Tatanka

Crowned Ridge Big Stone

Lake Benton Buffalo Ridge

Clean Energy #1 Stanton

Blazing Star I Blue Lake

Blazing Star 11 Blue Lake

Freebom Crystal Lake

How did you utilize the historical data to evaluate the reasonablenessof the

Company's estimate of future congestion?

First, I started withthe assumption that MISO transmission capacity additions will

increase transfer capability andreduce congestion between high wind resource regions

and load centers. Hence, recent historicalcongestionpatterns representa base, or worst

case representation of likely future congestion once thecurrent tranche ofMVP and

CapX2020 transmission projects are fully in-service.^ To develop apicture ofhistorical

congestion, I first characterized the average basis, orprice difference, between each

proxy node and theNSP load node ('TSfSP.NSP"). Next, I evaluated how the overall LMP

basis was affected by differences in thecongestion andmarginal loss components of

LMPs.

What did your analysis of historical data indicate regarding the differencein LMPs

between the wind Project proxy nodes and the NSP load node?

' MVP isa portfolio of transmission projects thatMISO identified asMulti-Value Projects
because they provide significant reliability and economic benefits. The CapX2020 plan isan11-utility plan tobuild
new transmission lines in Minnesota, North Dakota, and South Dakota, and Wisconsin.
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A. As I noted above, I focused my analysis on real-time prices over the recent past (January

2016 throughJune 2017). Over that period,prices at the proxy nodeshave averaged

between 3.1 percentand 12.8 percentbelowpricesfor the NSP loadnode. Prices foreach

of the windProjectproxynodes and the NSP loadnodeare shown on page2 of Exhibit

JAH-2.

Prices for all of the nodes, includingthe NSP load node, reflect substantial congestion.

However, the difference in congestion value is relatively modest, ranging from

-$4.48/MWh at the Freebom proxy node to -$3.42/MWh for the NSP load node, for a

spread of $1.06/MWh. Prices also reflect relatively large marginal loss components.

Additionally, in this case, differences in the marginal loss component are actually greater

than the differences in the congestion component. Marginal losses range from

-$3.08/MWh for the Clean Energy #1 proxy node to -$1.35/MWh for the NSP load node,

for a spreadof $1.73/MWh. The large difference in marginal losses reflects the fact that

the Clean Energy #1 Project will be located relatively distant from the Company's load,

while the NSP load node is the closest to load.

Q. Why is it important to understand the relative contribution of congestion and

marginal losses to the overall difference in prices between the wind Projects and

NSP load?

A. Once fully in service, the proposed MVP and CAPX2020 transmission will have a

substantial impact on overall congestion across the NSP and Iowa MISO zones.

However, the increased transfer capability resulting from these Projects will not

significantly alter the patterns of marginal losses across the region. Hence, we would

expect there to be little change in the marginal losses for the wind Projectsand the NSP

load node over time. Since the average marginal losses account for approximatelytwo-

thirds of the difference in prices between the NSP load node and flie Wind Portfolio,

there will still be a difference in prices as shownin ExhibitJAH-2. Hence, that portionof

the historical price differencecan be expected to remain in the future.
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Q. How do the Company's projections compare to the historical data?

A. As I noted above, prices at the wind Project proxy nodes have averaged9.6% below

those for the NSP load node. The Company's projected values for the difference between

the prices NSP loadpaysand the average for the WindPortfolio to startat [TSj/MWh in

2019, escalating at inflation thereafter. The 2019 price difference represents

approximately [TS] of NSP's projected 2019prices, whichwouldindicate thatNSP is

onlyprojecting a slight reduction fromthe observed historical differences in LMPs. This

is a conservative estimate giventhe substantial transmission additions that areprojected

to enter service over the next several years.

Q. Do you conclude that the Company's curtailment estimate is a reasonable

assumption?

A. Yes. I conducted two analyses to satisfy myself that the Company's estimateswere

reasonable. Since wind generationprojects in MISO are treated as a Dispatchable

Intermittent Resources ("DIR"), I analyzed the distribution of historical prices at each of

the Projectproxynodes. In addition, I conducted a forward looking loadflow analysis to

determine if the Projects would be subject to substantial fiiture congestion created by

transmission overloads.

Q. What was the result ofyour analysis of historical prices?

A. I found that there were relatively few hours when real-time prices at the proxy nodes

were below zero and even fewer hours when they were below the negative value of the

PTC (i.e., when the PTC no longer offsets the negative price amounts). The Freebom

proxynode had negative prices for 7.0 percentof the hours between January 1,2016 and

June 30, 2017. For the other Projects, the number of negatively-priced hours ranges from
DIRECT TESTIMONY JAMES A HEIDELL - 23
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a low of 2.5 percent to a highof 3.4percent. Thenodes experienced negative prices

belowthe PTCthreshold in lessthan 1.0percent of hours. These results are summarized

on page 1 in Exhibit JAH-2.

Given expected transmission expansion, I conclude thatthe company's curtailment

estimate of 4%is reasonable, andpossibly conservative, given thatwindProjects would

be expected to generate at prices above the PTC threshold.

Q. How was the load flow analysis conducted?

A. First, availabledata associatedwith the transmissioninterconnections of the eight

proposed wind Projects were reviewed. Next, each Project was located on transmission

system maps. The MSIO base case power flow was reviewed with a focus onthe general

transmission system configuration around theproject nodes and loading in the vicinity of

eachproject and its relationship to NSPloadcenters. This subjective review was

informed by reference to MISO Transmission Expansion Planning ("MTEP") reports and

other MISO studies conducted over the past several years.

Followingthe subjectivereview, the Projects were modelled in an Eastern

Interconnection Reliability Assessment Group ("BRAG") / Multiregional Modeling

Working Group ("MMWG") power flow case representing summer peakconditions for

2025usingPowerWorld Simulator. The modelincluded known transmission system

upgrades in the applicable area, including thoseidentified for the Projects. Known

generatingunit retirements were also modeled.

Theoutput for theProjects were initially set to zero, andwere thencontrolled by

Simulator's Available Transfer Capability ("ATC") module to increase generation until

overloads or voltage violations werefound. Numerous cases were modelled involving

various sinksand alternative dispatch patterns for thermal generation in the NSPMISO

zone. In addition, a high-wind casewasmodelled, wherein allwindgeneration in the

Dakotas, Minnesota, and Wisconsin was increased from an average of about 45 percent
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of nameplate rating to an averageof 70 percent of nameplate rating. The NSP zonewas

designated as the sink for the generation from the windProjects.

Whilethese casesrepresent only a smallportionof the possible dispatch scenarios, they

areadequate to identify likely constraints and their severity. Inparticular, theconstraints

identified are generally consistent withknown system constraints, many of which have

been considered for reliefeither in conjunction withproposed generation projects which

havesubsequently been canceled or as economic projects.

Q. What was the result of the load flow analysis?

A. The various scenarios modeled resulted in similar constraints, though at differing

generation levels. I consider the reduction of all NSP thermal generation as the most

realistic, andit resulted in the highest transfer capability. In the modeling caseswhere the

thermal generation wasnot redispatched to relieve anyconstraints, there were instances

of 115 kV or 230 kV lines overloadingfor the outage of a 345 kV line. However, it was

relatively easyto dispatch around those constraints by adjusting the generation from

variousthermalunits that were upstreamfrom the constraints. Nearly all of the potential

overloads observed would most likely be resolved by reconductoring short sectionsof

lines, or with other relativelylow cost solutions. The same overloads occurredin the high

wind (i.e., worst) case, typically at somewhat lower output levels fortheWind Portfolio.

However, again it was possible to redispatchthermalgeneration to allowthe Wind

Portfolio to generate at its maximum total output.

By demonstrating that it willbe possible to dispatch M-ound the identified constraints, the

results of the load flow analysis are consistent withCompany's findings, and both sets of

results are generally consistent with observed historical real-time pricebehavior. Further,

the observedconstraints are mostly includedin the MISONorthernArea Studyof 2013,

which MISO continues to monitor. As more wind comes online in the Dakotas,

transmission projects to relieve these constraints areprojected to have improving
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benefit/cost ratios and thus become more compelling for inclusion in MTEP, if they are

not constructed in conjunction with specific wind projects.

VIII. Analysis of the Projects as Dispatched into the
MISO Market

Q. How wOlthe wind Projects earn revenues in the MISO market?

A. TheProjects willcamrevenues based upon dispatching against the clearing price in the

MISO market. The marketclearingprice will reflect congestion and losses allocated to

eachgenerator's interconnection node. In most hours, wind units areessentially price

takers sincetheyhave virtually zero SRMC with the exception of the PTC,whichincents

them to generate even ifmarket prices are negative.

The sameconcept is true for the Company's thermal generation - if the SRMC of the

generators is belowthemarket price, thenin most instances thegenerators should be

dispatched. Theimplication is that inhypothetical situations where adding the 1,550 MW

of Wind does not change marketprices, the Company's thermalunits will still dispatch

and there are not technically fuel savings from adding the windunits,but instead there

are increased revenues from market sales. However, MISO dispatches generation to meet

load. Therefore, if new lower cost generationis added and dispatched into the market,

then what was the marginal unit will eitherhave to reduce generation or will not run, and

a lower cost unit will set the marginal price. Depending on the amount of generation

added, the load at a given hour, and the slope of the dispatch curve, the price adjustment

could be very small or could be significant.

Q. What are the implications of dispatching into the MISO market with respect to

evaluating the savings from the Wind Portfolio?

A. The savings to customers can be estimated by the forecast of revenues from market sales

less the forecast of the costs ofthe Projects. Under this valuation framework, the
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Strategist analysis using the Markets On logic becomes a verycomplex toolto perform a

relatively simple calculation. The market revenues from theWind Portfolio arethe

productof the generation times the forecast of marketprices.

Q. Have you performed a calculationof the savings based upon a forecastof market

prices?

A. Yes. I calculated the market revenues based upon the hourly productionprofile of each

Project, summed into on-andoff-peak generation by month, and multiplied by the on-

andoff-peak MISO forecast ofMinnesota Hub prices provided by theCompany with an

associated adjustment forcongestion. I included capacity revenues based upon theMISO

Market Monitor's estimate of the net Cost ofNew Entry ("CONE") and subtracted the

Company's estimates for renewable integration and coal plant cycling costs.® I then

calculated the annual savings based upon the revenue requirements preparedby NSP.

This calculation is shown in Exhibit JAH-3

Q. What are the estimated savings?

A. The estimated net present value of savings for the base caseare $1,417 million. This

estimate of savings is approximately 11% lower than the Company's estimate.

Q. Is this approach to estimating Project revenues consistent with how investors

evaluate investments in power generation projects in the MISO market?

A. Yes,at a high level. However, investors are typically interested in understanding hourly

price patternsversus monthlyaverageon- and off-peakprices.In addition, investors

*Net CONEestimatefromMISO Competitive Retail Solution Responses to Stakeholder Inputand
Questions, The Brattle Group, October 6,2016.
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focus on how the forecast of market prices was developed to evaluate the reasonableness

of the market price forecast.

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

A. No. The market pricesare an exogenous input to Strategist. Themarket prices prepared

by the Company wouldhave either been purchased from a third party vendoror

developed internally with a different model. In this instance the Company indicated that

the market forecast is based upon the Intercontinental Exchange prices for the short term

and a blend of three long-term fundamental forecasts from Wood Mackenzie, Cambridge

Energy Research Associates ("CERA"), and PIRA.^ Strategist uses the market prices to

determinewhether the market or NSP generation should be used to meet the utility's load

and to calculate revenue and costs associated with market energy sales.

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

A. Yes. When naturalgas-firedgenerationunits are the marginalunits settingmarketprices,

there is a strongrelationship between gas pricesand power prices. The MISOMarket

Monitorreports that overthe last 13months, the correlation coefficient between the

Henry Hub natural gas price andthe MISO RT LMP was almost a 0.77.'°

Q. How does the forecast of natural gas prices compare to historical prices and other

forecasts?

A. The natural gasprice forecast appears reasonable. Figure 1 showsthe historical Ventura

gas hub prices and the Company's forecast used in the analysis,as well as the Energy

' ExhibitPJM-1 Schedule3 p 7.
MISO May2017 Monthly Market Assessment Report, Market Evaluation andDesign, July13,

2017, p 17.
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Information Administration's ("EIA") forecast forcomparison^ \ Though the EIA

forecast experiencesa substantial increaserelative to the Company's forecastbetween

2018 and 2020, beyond that period the two forecasts increase at nearly the same rate. In

general, lowergas priceswill tend to reduce the value of the energy costsavings of the

proposedwind Projects, and given that the Company's forecast is approximately

$2/MMBtu lower than the EIA forecast, I believe the forecast is reasonable.

Figure 1. EIA Natural Gas Price Forecast vs. NSP Forecast ($/MMBtu)
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Q. How does the forecast of market power prices compare to historical prices?

A. Because market power prices are highly correlated to natural gas pricing, the 2012-2016

power prices followed a similar pattern to natural gas prices, with power prices having

risen in the 2013-14 timeframe, followed by a sharp decline in 2015 and a small increase

since then. For the purposes of this evaluation, I noted that the 2015-16 prices were the

lowest of the five year period.

'' The EIA forecast was created using EIA's Reference Case Henry Hub forecast, to which PA
Consulting's estimate ofbasis differential and transport costs were added to project the Ventura Hub forecast.
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Q. How does the Company's forecast of market power prices compare to current

forward prices?

A.

Q.

A.

The currenton-peak forward prices are approximately $2.25/MWh below the Company

forecast and the off-peak forwardprices are approximately $3.45/MWh below the

Company forecast. This is illustrated in Figure 2.

Figure 2. Current MIN HUB Forwards versus NSP Forecast ($/MWb)
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Does the Company's market power price forecast appear reasonable based upon the

calculated market heat rate?

I calculatedmonthlyon- and off-peakmarketheat rates using the monthly marketprice

and gas priceforecasts usedby NSPas inputs to Strategist, anddid the same usingthe

forward market power price and natural gas price forecasts. The analysis revealedthat

Forwards as of July 13,2017 for the Minnesota Hub as reported by ICE
https://www.theice.com/marketdata/reports/142
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through 2027, theCompany's implied on-peak heatrates were either lower than, or

generally equal to the forward market implied heat rates, suggesting theCompany's

numbers aligned with the market. The Company'soff-peak implied heat ratesare

consistently higher thanthe forward market off-peak heatrates, which will tend to

overstate the wind Projects' energy costsavings. This comparison is shown in Figure 3.

Figure 3. Market Heat Rate Forwards versus NSPForecast (Btu/kWh)
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Q. Did you estimate how the revenues from the Wind Portfolio would change under

different market power price scenarios?

A. Yes. I evaluated the proposed Wind Portfolio under a variety of market power price

scenarios. Inparticular, toproject therevenues in a lownatural gas price scenario, I used

the Company's low natural gas cost assumptions andprojected the corresponding

monthly market powerprices usingthe Company's basecaseimplied heat rates. I also

developed a scenario based upon a drop in themarket heat rate thatwould result from

higherpenetration of windand solargeneration.
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What are the estimated savings based upon the different market power price

scenarios that you developed?

The results are shown below in Table 5. The sensitivity analyses are intended to be

indicativeof downside performance. I would expectthe actualresults to differhad I

developed new market priceswithan hourly chronological dispatch model.

Table 5. Market Price Sensitivity Analyses

Sct'tiurid 1 stitiKiled

Sn\ in^s

S (Millions)

()
II

Dci i I'usi'

ill Sa\ in|4S

Dc'sci ipliim

Base Case 1,417

Low Gas Case 783 (44%) Company low gas prices

Higher
Renewable

Penetration

887 (37%)

Months with on or off-peak market
heat rates in excess of 7,000 capped at
7,000. Months with heat rates below
7,000 remain unchanged.

Higher
Renewable

Penetration and

Low Gas Prices

372 (73%)
Combined assumptions from the low
gas and high renewablepenetration
assumptions.

Q. Is it likely that market power prices will decrease to the point that these Projects are

not economic?

A. I do not think it is likely, since the market power prices would have to drop below the

levelized cost of the Projects.Even at a long-term averagemarket heat rate of 7,000

Btu/kWh and $3/MMBtu natural gas, these Projects will be cost effective based upon the

revenue requirements that the Company has calculated.

IX. £conomic Analysis

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

and the estimated electricity cost savings to ratepayers?
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A. Yes, I reviewed the individualspreadsheetmodels providedby the Companyas well as

the ratepayer savings analysis that is based upon the Strategistmodel runs. My

conclusion is that the spreadsheet models weredeveloped correctly and that the reported

levelized costs are consistent with the models. Of course, these results are based upon a

numberof critical assumptions. I previously discussed the assumptions related to natural

gas costs, wholesale market powerprices, and congestion costs. In this section of my

testimony, I review additional assumptions, including: the costof capital, Project

lifetime. Project output, wind integrationcosts, capacity costs, O&M costs, and the PPA

pricing.

Q. Do the levelized cost and revenue requirements models include wind farm

decommissioning costs?

A. No. I reviewed the Company's spreadsheet models and did not identify a capital

expenditure or increase in O&Mat the end of 25 yearsto coverdecommissioning costs.

Q. If decommissioning costs were excluded, is it your expectation that it would change

your recommendations regarding approval of the ADP?

A. No. I assume a cost of $50,000 (in real terms) per turbine at the end of the 25-year period

as the decommissioning cost, net of salvagevalue. This increases the levelized cost of the

Projects onthe orderof [TSl/MWh.'"^

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

of savings and the levelized cost?

Confidential responses to 16-077DOC-OlO Attachments B,C,G,H& I
Decommissioningcost estimate based upon the New York Black Oak Wind Farm

Decommissioning Plan.
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Yes, thediscount rate is appropriate. The Company useda [TS] percent discount rate in

the levelized cost calculations for Company-owned Projects anda 5.833 percent discount

rate forPPAs.'̂ The [TS] is the after tax WACC. A [TS] percent discount rate is hard

coded into the spreadsheet models even though the Company calculates a before tax

WACC of [TS]. The discoimt rate is baseduponthe capital structure andretum

assumptions in Table 6.

Table 6. Cost of Capital Assumptions

( OlIipOIK'fit Sti lu lin c kit uni Biloii [a\

W AC C

L-TDebt [TS] [TS] [TS]

Common Equity [TS] [TS] [TS]

S-T Debt [TS] [TS] [TS]

Total [TS]

The NSP Retum onEquity ("ROE") assumption of 9.2 percent isbelow the average ROE

of9.77 percent awarded in42 electric rate cases in2016.'̂

What Projectlifetime is assumed in calculating the presentvalue ofsavings and the

levelized cost of the Wind Portfolio?

The savings calculations for thetwo PPAs use the life ofthe contracts, while the owned

windfarms assume a 25-year life in the Company's base case. However, the Company

also ran sensitivity analyses with20- and 30-year Project lives. The 20-year life reduced

See 16-0777 DOC-OlO Alt B...Alt I in the tab "Levelized Cost".
SNL Rate Case Statistics, https://www.snl.com/interactivex/RateStatistics. According to SNL

Rate Case Statistics the MNPUC authorized a ROE of 9.72% in the last rate case.
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thesavings byapproximately 18 percent.'̂ I conducted anindependent analysis and also

calculated an 18 percent reduction in savings.

Q. What is an appropriate Project life to use?

A. PAroutinely reviews wind energy projects to help investors obtain financing. The 25-

year assumption is commonly used inthe industry. However, I am also aware that some

research and experts suggest a 20-year life.^^ Therefore, my conclusion is that while 25

years is common, theconsideration ofbenefits based upon a 20-year life is also a

reasonable conservative assumption.

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

A. The spreadsheet financial models address costs and notrevenues. The value of the

capacity is embedded in the Strategist analysis.

Q. Doesthe economic analysis includeany assumption regarding wind integration

costs?

A. Thesummary of the levelized costof eachindividual Project does not include wind

integration costs. However, the Company provides an estimate of $0.53/MWh -

$0.56/MWh depending on theProject.'® The wind integration costs, transmission

congestion costs, and coal plant cycling costs are included in the Company's analysis of

Advanced Prudence - 1,550MW WindPortfolio Application Tables 1 & 2 pp. 38-39. Reduced
savings based upon comparing thecase ofMarkets offDump Energy Credit ($1,541M savings) with Markets Off
20-Year Life ($1,269M savings)

Forexample, a project design lifeof20years was the default baseline value ina survey of
experts related tocalculating the LCOE ofonshore wind. Forecasting Wind Energy Costs and Cost Drivers: The
Viewsof the World's Leading Experts,Wiser et al, LBNL-1005717.

" AdvancedPrudence - 1,550MW Wind Portfolio Application,Table 3, page 41.
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theimpact of the Projects onNorth Dakota's revenue requirements and inthe savings

estimates.^®

Q. What is the basis for the wind integration and coalplant cycling cost assumptions?

A. The Company uses its2015 Wind Integration Study provided aspart ofitsUpper

Midwest 2016 - 2030 Resource Plan.

Q. Are the wind integration cost assumptions reasonable?

A. Yes, they appear reasonable. I amaware ofa number of studies that attempt toquantify

the costs and understand that estimates varyand are also a function of thepenetration of

intermittent renewables, the overall generation mix, and the sizeof thepower market. In

addition to reviewing theXcel 2015 Wind Integration Study, I also reviewed a summary

of other studies which indicates that most estimates are in [TRADE SECRET] range.^^

Q. Didyou evaluate the impact of changes in productionas a result ofcurtailment or

deviations from expected performance?

A, Yes. The Company evaluated the impact ofa five percent change in capacity factor using

the M^-kets Off scenario and identified that it would result in a $537 million decrease in

savings if the capacity factor drops by5percent, and a $146 million increase insavings if

thecapacity factor increases by 5 percent. I attribute the asymmetrical adjustment tothe

Markets Off scenario. I assume that the Strategist model is eitherusingthe excesswind

production toback down thermal generation and reduce fuel purchases, ordumping the

electricity if thethermal generation cannot be backed down. In themodel, dumped

energy is assigned a value of 50percent ofthe market LMP. I assume that inmost

AdvancedPrudence- 1,550 MW Wind PortfolioApplication, Table 5, page42.
2015 Wind Technologies Market Report, U.S. Department of Energy, August 2016, p 73.
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instances under the Markets Off scenario, the increased wind generation assumption

results in burningless fuel, and that is what is reflected in the savings.

I took a different approach to modeling the five percent change in capacity factor. While

a slightly idealized assumption, I assumed that a five percent change inoutput from the

Wind Portfolio is small enough to notmove the MISO market price. Therefore, whatever

Company thermal generation units were profitable todispatch into the market will

continue to beprofitable. Therefore, a five percent change inoutput results ina five

percent change inthe revenues that the Wind Portfolio will receive when it is dispatched

into the MISO market. This logic results in a five percent adjustment, increasing or

decreasing the Wind Portfolio savingsby $146 million.

Q. Are the congestion cost assumptions reasonable?

A. Yes. AsI explained earlier in this testimony, theresults are reasonable based upon

analysis developed by PAand otherstudies.

Q. Didyou review the O&Mcostassumptions incorporated into the estimate of

savings?

A. Yes. 1 reviewed the costs for each Project and compared those costs to average costs

reported ina 2016 National Renewable Energy Laboratory ("NREL") study.While the

Project O&M costs are above the average reported inthe study, thestudy noted that their

survey of costs was difficult to validate. A summary of the O&M costs is shown below in

Table7.1 averaged four years of costs, expressed in 2015 dollars, to develop an average

Project O&M cost. I also noted that NSP developed a sensitivity analysis where O&M

2015 Costof Wind Energy Review, Mone, Hand, et al..National Renewable Energy
Laboratory, March 2017.
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andmaintenance CapEx is increased and decreased by ten percentand the ongoing

maintenance CapEx is adjusted by 30%.

Table 7. Summary of O&M costs

I'ldjlCl
2(115 S k\\

\\ ()».V. \l

Blazing Star I [TS]

Blazing Star 11 [TS]

Crowned Ridge [TS]

Foxtail [TS]

Freebom [TS]

Lake Benton [TS]

NREL Study [TS]

Did you evaluate howa ten percent increase in O&Mcostswould impact the

estimated savings?

Yes. I noted theCompany's estimate thata 10percent increase in O&M and 30percent

increase inongoing CapEx costs would decrease savings by $64 million.^^ I also

completed anindependent analysis using the individual Project models and calculated

decreased savings of $57 million. As a downside sensitivity, I consider eithernumber to

be a reasonable estimate.

Does the economic analysis include any valuation of environmental or economic

development benefits?

No, neitherenvironmental nor economic development benefits are incorporated into the

estimated savings to ratepayers or levelized costanalysis. Myunderstanding is that

exclusion of these two items is consistent with North Dakota statute.^^

SeeTable 2 ofMartin Direct p 45 scenario "Mkts OffDump Energy Credit" and Table 3 of
Martin Directp 48 scenario "Mkts Off High On-GoingCosts.

2''5'tffN.D.C.C.§ 49-02-23.
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What are your conclusions with regards to the Company's estimate of $1,599

million of savings from the Wind Portfolio?

My conclusion is that theProjects will result in electricity costsavings to NorthDakota

customers. I propose some adjustments to the Company'ssavings estimate to reflect a

more conservative view. However, directionally, my results do not differ from the

Company's analysis. Theseadjustments are shownbelowin Table8.

Table 8. System Wide Estimated Savings

S;i\ iii<4S

(adj 11 si iiu-nl)
( ((mmt'itl

Base Case Estimate $1,417 million Markets On Base Case

Project Life Adjustment ($290 million) 20-year conservative estimate

Wind Project Construction
and Interconnection Costs

$0 North Dakota customers held harmless for

overruns as part of ADP

Adjusted Savings Estimate $1,127 million

Have you developed a downside case?

Yes. Note that I do not view it as likely that all of the events included in the downside

case will be concurrent. However, even if all the events were to occur concurrently, the

Wind Portfolio would still be projectedto achieveenergycost savings. This scenario is

shown in Table 9.
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Table 9. Estimated Savings in Downside Scenario

( OmjXMu nI Sa\ iix^s
(luljiistnuMit)

( (uiniK'iH

Initial Company Estimate $1,417 million Markets On Base Case

Project Life Adjustment ($290 million) 20-year conservative estimate

Wind Project Construction
and Interconnection Costs

$0 North Dakota customers held harmless for
overruns as part of ADP

5% Decrease in Output ($141 million) Attributable to any number of factors
including curtailment and outages

O&M Cost Adjustment ($57 million) 10% higher O&M costs & 30% higher
maintenance CapEx

Low Gas Prices ($634 million) Company low gas prices

Adjusted Savings Estimate $295 million This is not an expected value ofsavings

Q. Have you reviewedthe rate impacts associated with the projected savings?

A. Yes.As notedin the Application, ratesareprojected to initially increase as a result of

construction costs, and thenstart to decrease in 2020as the windProjects come online.

The estimated monthly impact for residential customers using 750kWh/month as an

average usage estimate will be an increase in themonthly billof $0.44. However, by

2022, themonthly savings will increase to $0.92/month, withmaximum monthly savings

in the 2027 period. These numbers differ from whatI calculate based upon therevenues

of dispatching theProjects into themarket less therevenue requirement associated with

the Projects. Nevertheless, the savings are similar.

Q. Did you review the pricing of the two PPAs?

A. Yes. The Crowned Ridge PPA price per MWh

[ TRADE ]SECRET]. The Clean Energy PPA starts

[ TRADE SECRET TRADE SECRET

TRADE SECRET TRADE SECRET

TRADE SECRET TRADE SECRET], the cost per MWh is still

substantially belowthe base case forecast of the marketcostof power.
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X. Other Issues Considered

Q. Will these Projects Increase the cost of power from coal generation in North

Dakota?

A. Yes. It is likely thatthese Projects will contribute to the increased costof coal generation

on a dollar perMWh basis. However, it is difficult to quantify what thespecific impact oi

these Projects willbe. Collectively, Minnesota, NorthDakota, South Dakota, and

Wisconsin have added over 5.8 GW of wind projects in the last decade,and there is an

additional 3.8 GWof proposed andpermitted windprojects.These projects collectively

contribute to a need for coalplants to cyclemore, operate less efficiently, and spread

fixed costs over fewerMWh generated. As shown in Figure 4, the average capacity factor

of MISO coalplantshas been in decline over the past decade, with the exception of an

uptick in partattributed to a significant cold snap (often referred to as "thePolar Vortex")

in December 2013 - January 2014.

Figures for MISO, Energy Velocity
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Figure 4. MISO Coal Plants Aggregate Capacity FactoH^

100%

80%

60%

40%

20%

0%

Q. Has the Company provided an estimate of the increased cost to coal plants?

A. Yes. The Company providedan estimate of $1.48/MWh for "windinducedcoal

cycling".^^ I reviewed the2016 study on the impact of wind and solar onthecost of coal

plant cycling in thePublic Service Company of Colorado (anXcel Energy subsidiary)

system. The scenario with the largestamount of wind addedin thenorthern Colorado

regionwas limitedto 900 MW, andthe conclusion of the studyis that the levelized

cycling cost is $1.14/MWh.^^ I also reviewed a 2013 NREL study ofthe impact ofwind

and solaron coalplant cycling in the west, and the high cost scenario estimated a cycling

cost of $1.28/MWh.^® Baseduponthese two studies, I concluded that$1.48/MWh is a

reasonably conservative assumption.

Source: SNL

^ Advanced Prudence - 1,550 MW Wind Portfolio Application, Table 3, page 41.
Wind and Solar-InducedCoal Plant Cycling and CurtailmentCosts on the Public Service

Company of Colorado System, Xcel EnergyServices, Inc.,May 13,2016.
The Western Windand SolarIntegration StudyPhase2: Executive Summary, Lew & Brinkman

NationalRenewableEnergy Laboratory, NREL/TP-5500-58798, September, 2013
http5;//www.nrel.gov/grid/wwsis.html
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Q. Is the increased cost of coal plant cycling included in the Company's estimate of the

present value of savings to North Dakota customers?

A. Yes, it is incorporated into the Strategist analysis. Theanalysis only incorporates thecost

until 2040, which is the assumed shutdown date of the last NSP coal plant, but other coal

plants in the regionwill notnecessarily shutdown by that date.

Q. If the Commissionrejects the ADP,will the increased coal plant cycling cost be

avoided?

A. I do not believe so. Given that the MPUC has approvedNSP's application for 1,550MW

of Wind, it is my understanding that the Projects will be constructed regardless of the

Commission decision. In addition, as I noted above, there is a large amount ofwind that

is targeted forconstruction in addition to the 1,550 MW, which willalso impact thecoal

plants.

Q. Did the Company accept the lowest cost Projects for the Wind Portfolio?

A. I did not conduct an extensive review; however, I believe so. The Company engaged

Leidos Engineering, LLC ("Leidos" or the"Auditor") as an independent auditor. The

audit began withthedevelopment of Request forProposal ("RFP") documents, continued

throughthe evaluation of proposals, and endedwith the final selection of short-list

bidders. The main objectives of the audit were to (1) ensure that RFP documents

provided sufficient information forbidders; (2) identify and address anypotential biasin

the evaluation criteria; and (3) verify that the evaluationcriteria were applied in a fair

manner.

I have reviewed the audit reportand the Auditor reviewed the modeling, due diligence,

and evaluation criteria used by the Company in its procurementprocessfor the purpose

of identifying irregularities, bias,or discrimination which mayhave been applied during
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the selection of Projects for theWind Portfolio. The Auditor found no material issues.

The Auditor reviewed the Company's LCOE model and confirmed that it provided a fair

and reasonable evaluation of the LCOE of the proposed Projects.

XI. Recommendations

Q. Should the Commission grant an ADP for the proposed wind Projects?

A. Yes, although I recommend that theADP include the following qualifications:

• North Dakota ratepayers should not have topayany additional costs if theCompany

fails to get the full PTC for any of the Projects;

• Recovery ofwind Project construction, interconnection, and transmission costs for

the four Company self-build Projects should belimited tonomore than [ TS]

million in aggregate (adjusted foranyProjects not constructed);

• Construction costs for the two BOT Projects shouldbe limitedto no morethan

[TS] million in aggregate (adjusted forany projects notconstructed);

• A financial incentive to the Company should be created whereby if the Projects

collectively are constructed and interconnected below budget, thesavings are shared;

• Inconjunction with the monthly fuel cost adjustment filings tothe Commission, the

Company should provide monthly reports ofcurtailment and negative pricing

observations at each of the seven Projects, andanyknown reasons forobserved

curtailment and negative pricing; and

• TheCompany should provide quarterly construction progress reports until thelast

Project is in service, indicating the development status of each Project.

Q. What are the economic consequences if the Company does not meetthe safeharbor

requirements for starting construction in 2016 and or meets the target but does not

meet the four-year completion requirement under the Continuous Construction

Test?
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In the extreme, if the Projects do not qualify for the FTC, the LCOE increases by

approximately 150percent per Project, as shown in Table 10.

Table 10. Levelized Cost without FTC

Ti

NaniL'

1 ( Of uilh

PK

1.( (>!• w ithoul

n (

***** Trad.e Secret Data Begin

Foxtail ITSl ITS]

Clean Energy #1 ITS] ITSl

Crowned Ridge ITS] ITSl

Lake Benton ITS] ITS]

Blazing St^ I ITS] ITS]

Blazing Star II ITS] ITS]

Freebom ITS] ITS]

Trade Secret Data Ends ***** |

WhyshouldCompany shareholders absorb the full risk ofnot qualifying for the full

FTC?

The justification for the 1,550 MW of additional wind isbased onthe premise that itwill

lower energy costs for ratepayers. The Company has testified that inboth the PPA and

BOT Projects, thebidders assume theriskof completing theProjects intime to qualify

for the full PTC.^° The Company alsostates the following for the Projects that it

constructs.

"We have developed a comprehensive projectschedule that involves the

sequenced construction of the fourself-build projects to keep the projects

on track to ensure qualification for 100percent of the PTCs." [Advanced

Prudence - 1,550 MW Wind Portfolio Application, p 44]

Advanced Prudence- 1,550MW Wind Portfolio Application,p 43
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Q. How should the maximum recovery of construction cost for the self-build and BOX

Projects be adjusted if one or more Projects does not get built?

A. The costs should be adjusted for the Projects not built by the total costs shown in Table 3

of this testimony.

Q. Why are you recommending that the Company bear the risk of cost overruns

related to the Projects' construction and transmission interconnection costs?

A. The company has indicated that it has taken a number of measures to ensure that the

Projects stay on budget. These measures include:

• For DOT Projects, die construction risk is assigned to thebidder;^^

• For PPA Projects, the Company is not obligated to make payments prior to the

commercial online date ("COD");^^

• For self-build Projects, the Company states that it has mitigated the risk through

constructing multiple Projects;^^ and

• Transmission interconnection cost risks for BOT and PPA Projects have been

mitigated through agreements with each Project's developer.

Since the Company has indicated that it has implemented these procedures for controlling

costs, it should assume the responsibility for implementing the measures. Additionally,

the customers have no control over these costs and these Projects are not needed but for

the Company's commitment to reduce power costs. Finally, if the bidders are held to the

construction costs, the Company should also be held to the construction costs.

Advanced Prudence - 1,550 MW Wind Portfolio Application, p 44
Advanced Prudence - 1,550 MW Wind Portfolio Application, p 44

" DirectTestimony of Chandarana p 25
^ Advanced Prudence - 1,550 MWWindPortfolio Application, p 45
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Q. Is the MPUC requiring that the Company be held to the construction costs?

A. Myunderstanding is thatMPUC Staffhave recommended thatNSP be responsible for

costs higher than what was bidor assumed.^^ At the time ofpreparing this testimony, a

final order from the MPUC had not been made public.

Q. If the Company bears the risk of cost overruns, how should the Commission treat

construction and interconnection cost savings?

A. I am proposing a sharing of savings where 60%percentgo theNorthDakota ratepayers

and 40% is retainedby the Company. Thesharing is intended to provide the Company

with an incentive to aggressively pursue cost control. However, I do not recommend that

the Company retain 100% of thesavings since theCompany should be aggressively

pursuing cost controls evenwithoutincentives as part of its obligation to operate

efficiently.

Q. What are your recommendations with regards to reporting?

A. In order for the Commission to be kept current on the constructionprogress, I

recommend that the Company filequarterly reports on the status of the construction of

the self-build Projects as well as the BOTand PPA Projects. In addition, in the ongoing

monthly fuel costadjustment reports, the Company should include information about the

amount ofcurtailments and negative pricing, and any available explanation for those

curtailments and prices.

Q. Is it your expectation that the recommended reporting will create a large burden on

the Company?

https://www.edockets.state.iim.us/EFiling, Docket16-777, document ID 20176-133101-01
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A. No. My xmderstanding is that the reporting is similar to what the MPUC is already

requiring.

Q. Do you have any recommendations regarding future review of new resource

additions?

A. Yes. I recommend that the Commission consider a review process for NSP resource

planning to be more proactive in definingthe needs of North Dakotacustomers. My

understanding is thatNSP files its resource plan in NorthDakota but the Commission

does not formally reviewor respondto the plan. I recognize that the Commission has

limited resources to review the plans and has limited influence on resource selection

since North Dakota constitutes approximately 5-6 percent of the integratedsystemin

terms of sales. However, even if the Commission does not formally approve the plans, I

believe it would be appropriate and beneficial for the Commissionto provide some

formal guidance related to whatresource retirements and additions are consistent withthe

needs ofNorth Dakota

Q. Does this conclude your testimony?

A. Yes.
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Jim Heidell specializes in electric and gas utility regulation, utility finance,
wholesale electricity markets, evaluation ofrenewable energy technologies and
financial analysis ofcomplex investments. Mr Heidell assists clients with due
diligence associated with acquisition ofnatural gas and electric utilities and
wholesale energy market transactions. Mr Heidell has prepared and submitted
testimony in both regulatory proceedings and civil contract damages cases. Mr
Heidell also specializes in strategic analysis and evaluation ofopportunities
associated with renewable / alternative energy technologies. .

Primary expertise

• Electric and natural gas utility
regulation and finance

• Analysis of wholesale electric
markets

• Renewable Energy Technologies

• Asset valuation / M&A Advisor

• Damages estimation for civil
litigation

Primary expertise

Related experience Qualifications

strategic planning

Financial modelling of
complex investments

Financial planning

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

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

Renewable Energy Technologies - Develop business plans, market positioning strategies, and
financial analysis of renewable technologies including PV cell manufacturing, flywheels, and fuel
cells along with renewable generation technologies including solar thermal, geothermal, wind,
battery storage, and IGCC projects.

Analysis ofElectric Markets - Develop energy and capacity forecasts for U.S. power markets to
support: strategic investments by utilities and major energy companies, development of utility risk
management strategies, and corporate strategies for generation assetacquisition and disposition.

Asset Valuation / M&A Advisor - Providevaluation advice for acquisition of electric generation
portfolios, single power plants, transmission projects, electric utilities, and gas distribution
companies. Work also included review of wholesale and retail regulatory pricing mechanisms and
analysis of associated risk.

Damages Estimation for Civil Litigation Testimony - Prepare expert witness testimony to support
power contract litigation, property tax cases, power plant development agreements, and
quantification of economic damages.

Financial Analysis - Long-term modelling of utility finance. Analysis of major capital investments
using a variety oftools to incorporate uncertainty and risk.
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Key client achievements

UTILITY REGULATORY SUPPORT

Analysis and testimony on behalf ofConstellation Energy Group related to typical 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 ofratchet rates on behalf ofNorthern Indiana Public Service
Company. Testimony related to the application ofratchets to the client's unique position and
appropriate recovery of costs.

Analysis oftheeconomics ofan electric utility's interruptible rates including thevalue ofinterruptions
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, ratedesign, and testimony to support Puget Sound
Energy in multiple general rate cases in Washington. The engagements included addressing issues
such as special ratesfor 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 costofservice studies and testimony tosupport Montana-Dakota utilities in
multiple Montana rate cases.

Assist Montana-Dakota Utilities in development of its integrated resource plan through analysis of
options using the Strategist planning model.

Supported Montana-Dakota Utilities in answering a complaint in front ofthe 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 ofHydro One Networks regarding rate shock and how to address
necessary rate changes associated with the restructuring ofthe electric utility business in Ontario.

Developed an analysis orweather risk associated with the retail power sales of IPALCO. Effort was
conducted as part ofa comprehensive risk assessmentconducted by AES. Models oftheweather /
load relationship were developed and then integrated with the rate structures and cost adjustment
mechanisms to assess the utility's overall exposure to weather risk.

Advised Old Dominion Electric Cooperative on options for acquiring newgeneration in a depressed
power market and incorporation ofthe analysis in their long-term resource planning.
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MEXICO ENERGY MARKET REFORM

Developed rate proposals for PEMEX SDC tariffs fortransportation, conditioning and storage of oil
and natural gas. The rate proposals were the final stage of a project that started with benchmarking
tariff structures in keymarketsworldwide, development of business considerations, development of
appropriate cost ofservice and rate design principles, preparation of a revenue requirement,
development ofa cost ofservice model and study, and development of proposed rates forthe
PEMEX services.

Developed long-run electricity price forecasts multi-national energy companies reflecting the rules of
the reformed market. Price forecast based upon an hourly chronological dispatch model.

Delivery ofa workshop for ratedesign for CPE transmission. Review ofdistribution and transmission
revenue requirements for CPE and analysis offinancial implications ofenergyreform on CPE.

ELECTRIC MARKETS RISK MODELING

Advised major European trading company on entering the U.S. electricity trading business. Project
included selection of target markets, characterizationof types of trading opportunities,
characterization of market volumes, identification of target customers, review of key licensing
requirements, and development of a high level business strategy.

Provided supportto a bond insurance company to prepare an assessment of the distribution of
income from a fleet of peaking power plants in the South-East. Analysis used to reviewthe 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 meet debt payments 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 riskprofile to support building the reserve fund and to delay future rate increases.

M&A and BANKRUPTCY ADVISOR

Advised creditors of the Puerto Rico Power Authority (PREPA) with regards to restructuring over
eight billion dollars ofdebt. Multiple analyses were developed to support the restructuring
negotiations including the development of a financial model to forecast the revenue requirement
under differentscenarios of fuel costs, types of generation resources, and cost savings initiatives.

Prepared an analysis of New Mexico Gas Company to support a prospective buyer. We assisted
multiple clients with due diligence related to the acquisition of gas LDGs. Assisted the client with a
reviewof the deal model including: assumptions about rate cases, assumptions regarding ROE,
sales growth by rate class, and revenue by rate class. Theengagement also included an
assessment ofthe regulatory climate and potential conditions and costs associated with obtaining
regulatory approval of the transaction.

Prepared a valuation ofthe Mountaineer Gas Company including the analysis of regulatory issues to
support the debt financing associated with the purchase of the energy company.
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Assisted an infrastructure fund in valuing power contracts and reviewed the regulatory model used in
conjunction with establishing the price to bid for the acquisition of Northwestern Utility.

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

Developed a valuation model of Mirant including analysis ofdebt carrying capacity to assist 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 to acquire
the asset in a competitive auction. Effort involved projection offuture gross margins ofthe plant,
analysis ofthe ISO-NE Forward Capacity Market, and analysis oftransmission constraints.

Directedthe valuation of the entire NRG portfolio on behalf of the bank creditors in the NRG
bankruptcy hearings. Thevaluation work included advising on a rangeoftypesofgeneration assets
in the U.S. as well as in Europe, South America, and the Asia-Pacific region. Mr Advised on the
fairness of offers for assets being disposed of by NRG.

Assisted creditors in the valuation of assets in the NEG bankruptcy including the options for
completing unfinished gas-fired generation assets. Served as the interim finance manager for the
Lake Road Generation facility.

Memberof team that advised Calpineas part of the company's restructuring and plan of
reorganization. Assignment included analysis oftheCanadian portfolio, advising on thesaleof
generation assets, modelling oflong-term turbine maintenance costs, and the valuation ofcomplex
power contract.

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

Advised the bank and lendergroupon valuation and strategy relatedto the bankruptcy of the Kendall
Power Plant.

ELECTRIC GENERATION FINANCE SUPPORT:

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

Independent Market Expert Report to support thefinancing ofthe repowering and development ofa
fleet ofcombined cycle and simple cycle power plants in the ERCOT market. The independent
market expert report was used to support 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 thefinancing ofSequent Power's purchase oftheWolf
Hollow 730 MW combined cycle power plant located in ERCOT. The report was used to support the
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syndication and rating ofover$400M ofprimary and mezzanine debt. The report incorporated
forecast ofgross margins for both the contracted and non-contracted portions ofthe facility as well as
providing a detailed description ofthe ERCOT market conditions and key assumptions to the
financial analysis.

Independent Market Expert Report to support the financing of Invenergy's purchase ofthe partially
completed Grays Harbor 620 MW combined cycle power plant located in the Pacific Northwest. The
report was usedto support the syndication and rating ofover $100M ofdebt. Theanalysis included
valuing both hedged and unhedged positions for the facility and conducting extensive due diligence
regarding how NW power markets are likely to evolve and the role ofindependent power in a market
dominated by vertically integrated publicand investor-owned utilities.

Independent Market Report to support the refinancing ofthe Dynegy corporate revolver. The effort
included analysis ofmultiple U.S. power markets, valuation ofthe fleet ofgeneration assets and
associated contracts, and review of regulatory conditions impacting the Company's ability to realize
earnings in markets with competitive auctions to serve load.

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

Forecast of the New England powermarkets to support a bid for the First Light GenerationAssets.

Forecast of the California and SPP power markets to support a bid for assets from the EIF portfolio.

Analysis ofthe ERCOT, PJM and MISO markets for multiple bids for merchant gas fired generation
plants.

Development ofmultiple Confidential Information Memorandums to support the sale ofpower plants.
CIMs included description of the wholesale power markets and summaries ofthe keyattributes ofthe
assets to be sold in auction.

Preparation ofsale offering ofthe Audrain 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 on pricing for offering power contracts as well as the sale ofgas-fired combined cycle power
plant in the South-East. Pricing and sale price based upon projections ofthe value ofthe power plant
as a merchant unit, assessment of potential competitors, and the analysis of transmission
constraints.

Additional Expertise - Expert Testimony

Before the Arizona Corporation Commission, Direct and Settlement Testimony OfJames 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 Companyfor a Hearing to Determinethe FairValue of the Utility Property
of the Company for Ratemaking Purposes, To Fix a Just and Reasonable Rate of Return Thereon,
To Approve Rate Schedules Designed to Develop Such Return.
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Before the Public Utilities Commission of Nevada, Direct and Rebuttal Testimony Of James A.
Heidell, Docket No. 16-06006, InThe Matterof 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 rates charged to all classes of Electric customers.

Before the PublicService Commission of Maryland, Rebuttal Testimony Of James A. Heidell, Case
No. 9173, Phase II In The Matter OfThe CurrentAnd Future Financial Condition Of Baltimore Gas
And Electric Company.

Before the Indiana Utility Regulatory Commission, Rebuttal Testimony in Northern Indiana Public
ServiceCompany's request to raise rates in Cause No. 43526. Testimony on behalfofthe utility
related to ratchets and other mechanisms appropriate to recover costs allocated to large energy
using customer classes.

Before Public Service Commission of the State of North Dakota, Direct and Rebuttal Testimony in

Montana Dakota Utilities Co., and Otter Tail Corporation; Advance Determination of Prudence, Big
Stone II Generating StationCase Nos. PU-06-481 and PU-06-482. On behalfof Montana-Dakota
Utilities. 2007 & 2008. On behalf of Montana-Dakota Utilities.

Before the Public Service Commission of the State of Montana, Direct and Rebuttal Testimony in

Montana-Dakota's General Rate Case - Marginal Cost of Service Study, DocketNo. D2010.8.82. On
behalf of Montana-Dakota Utilities.

Before the Public Service Commission of the State of Montana, 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 of
Montana-Dakota Utilities regarding a Certificate of Need forthe Big Stone II Power Plant, DocketNo.
CN-05-619. On behalf of Montana-Dakota Utilities.

Before the Ontario Electric Board, Expert Report regarding the 2006 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 in2004 General
Rate Case Regarding Electric CostofService &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 Costof Service&Rate Design, November 2001. On behalfof Puget
Sound Energy.

Before the Washington Utilities and Transportation Commission, Testimony Regarding the Needfora
Special Competitive Rate for Intel. Docket No. UE-960299, 1996. On behalfof Puget 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.

City ofRochester, Minnesota v. Southern Minnesota, StateofMinnesota, County ofOlmsted File No:
55-C3-05-002712. Testimony on behalfof the City of Rochester regarding the interpretation ofa
power contract. Testimony and deposition 2008.
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Amana Society, Inc. and Amana Farms, Inc. v. GHD, Inc. and Excel Engineering, Inc. Testimony on
behalf of GHD, INC regarding the economic performance of a manure digester and evaluation of
claims of damages by Amana. Expert Report 2012, Jury TrialSeptember 2012.

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

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

Declarationand report of James A. Heidell & Mark Repsher, Utility and Allied Petitioners' motion to
stay the final Clean Power Plan rule, October 16, 2015.
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STATE OF NORTH DAKOTA
PUBLIC SERVICE COMMISSION

Northern State Power Company Case No.: PU-17-120
Advance Prudence - 1,550 MW Wind Portfolio
Application

VERIFICATION

STATE OF WASHINGTON )
) ss.

COUNTY OF _SAN JUAN )

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

read the 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 thatthe same are trueand correct to the bestof his knowledge andbelief.

Jam^a^A. Heideli

Subscribed and sworn to before me this 'ZT? day of July, 2017.

Notary Public ,
I My Commission Expires:

.1 .


