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Q. Are you the same Rick T. Link that submitted direct testimony in this 1 

proceeding? 2 

A. Yes. 3 

Introduction and Summary 4 

Q. What is the purpose of your rebuttal testimony? 5 

A. The purpose of my rebuttal testimony is to respond to the direct testimony of Mr. 6 

George W. Evans and Mr. Mark W. Crisp filed on behalf of the Division of Public 7 

Utilities (“DPU”), Mr. Randall J. Falkenberg on behalf of the Office of Consumer 8 

Services (“OCS”), Ms. Nancy L. Kelly on behalf of Western Resource Advocates 9 

(“WRA”), and Dr. Jeremy Fisher on behalf of Sierra Club.  I further explain in my 10 

testimony corrections and updates to the analysis used by the Company to support 11 

its Request for Approval (the “Request”) related to the selective catalytic 12 

reduction (“SCR”) investments planned for Jim Bridger Unit 3 and Jim Bridger 13 

Unit 4 that are responsive to the concerns raised by the parties identified above. 14 

Q. Please summarize your rebuttal testimony in this proceeding. 15 

A. My rebuttal testimony specifically addresses concerns raised by the parties in this 16 

proceeding that are associated with the financial analysis supporting SCR 17 

investments at Jim Bridger Units 3 and 4.  Specifically, I am providing testimony 18 

on the following: 19 

• Updated base case analysis results that reflect corrections to the 20 

Company’s original analysis and that incorporate assumption updates 21 

responsive to the parties showing a Present Value Revenue Requirement 22 



Page 2 – Rebuttal Testimony of Rick T. Link - Confidential 

Differential (“PVRR(d)”) of '''''''''''' '''''''''''''''' favorable to the SCR 23 

investments required at Jim Bridger Unit 3 and Unit 4. 24 

• Updated and expanded natural gas and carbon dioxide (“CO2”) price 25 

scenario analysis results showing a range of PVRR(d) outcomes that 26 

support the SCR investments in six of the nine scenarios studied. 27 

• Updates to base case natural gas price and CO2 price assumptions that are 28 

aligned with the Company’s September 2012 official forward price curve 29 

(“OFPC”). 30 

• Updates to coal cost assumptions. 31 

• Updates to load forecast assumptions. 32 

• Description of a new sensitivity showing that alternative Energy Gateway 33 

transmission assumptions and Wyoming wind resource assumptions 34 

improve the PVRR(d) results in favor of the SCR investments. 35 

• Description of a new sensitivity showing that the SCR investments are 36 

favorable to an early retirement and resource replacement alternative. 37 

Corrections 38 

Q. Did you make any corrections to the PVRR(d) results that were summarized 39 

in your direct testimony? 40 

A. Yes.  The PVRR(d) is derived by taking the difference in present value revenue 41 

requirement (“PVRR”) between two System Optimizer (“SO”) Model simulations 42 

– one simulation in which the SCR equipment required for continued coal-fueled 43 

operations is installed at Jim Bridger Units 3 and 4 and another simulation in 44 

which the SCR investments are not made.  In the simulation where the SCR 45 
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installations do not occur, the SO Model chooses to convert Jim Bridger Units 3 46 

and 4 to natural gas as the next best, albeit higher cost, alternative.   47 

In the case where Jim Bridger Units 3 and 4 are converted to natural gas, 48 

mine capital costs that were assigned pro-rata to these two units were not reported 49 

in the PVRR(d) results summarized in my direct testimony, and therefore, mine 50 

capital costs were understated.  This increases costs in the case where the SCR 51 

investments are not made at Jim Bridger Units 3 and 4 and, all else being equal, 52 

improves the PVRR(d) favorable to the SCR investment by '''''''''' ''''''''''''''''''.  Also in 53 

the case where Jim Bridger Units 3 and 4 are converted to natural gas, the 54 

PVRR(d) results summarized in my direct testimony included one year of cost for 55 

the SCR equipment on Jim Bridger Unit 4.  This overstated costs in the case 56 

where the SCR investments are not made, and all else being equal, reduces the 57 

PVRR(d) favorable to the SCR investment by ''''''''' '''''''''''''''.  These two corrections 58 

result in increasing the base case PVRR(d) in my direct testimony from '''''''''''' 59 

'''''''''''''''' to '''''''''' ''''''''''''''' favorable to the SCRs, prior to other assumption updates 60 

which I will discuss in the next section of my rebuttal testimony. 61 

Q. Are there any other corrections made to the SO Model analysis that you 62 

summarized in direct testimony?  63 

A. Yes.  The capacity for the Wyodak coal-fired unit located in eastern Wyoming 64 

was modeled as a 324 megawatt (“MW”) generation resource instead of a 268 65 

MW generation resource.  In the Company’s updated analysis, which I describe in 66 

more detail below, SO Model simulations were updated with the correct capacity 67 

for the Wyodak coal unit. 68 
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Updated Base Case Assumptions 69 

Q. Did the Company make any updates to its assumptions used in the SO Model 70 

for its analysis of the Jim Bridger Unit 3 and Unit 4 SCR equipment?  71 

A. Yes.  It is important that the Company update its analysis with new information as 72 

it becomes available to ensure that the SCR investments being evaluated in this 73 

case are in the best interest of customers.  To this end, the following assumptions 74 

have been updated in the base case SO Model analysis: 75 

• Natural gas and CO2 price assumptions; 76 
• Coal cash cost, mine capital and mine reclamation assumptions; and 77 
• Load forecast assumptions. 78 

In addition, in the current proceeding, the Company accepted the adjustment 79 

proposed by parties to set the Gadsby peaking units and the Currant Creek 80 

combined cycle plant as must-run units. 81 

Q. How have forward natural gas prices and long-term natural gas price 82 

forecasts changed since the Company filed its Request?  83 

A. The Company relied upon its December 2011 OFPC in the base case analysis of 84 

the Jim Bridger Unit 3 and 4 SCR investments and estimated the PVRR(d) impact 85 

of using its June 2012 OFPC in the Request.  Average annual natural gas prices at 86 

the Opal market hub over the forward period 2016 through 2030 were down 87 

approximately nine percent in the June 2012 OFPC as compared to the December 88 

2011 OFPC.  The updated base case analysis discussed herein was performed 89 

using the September 2012 OFPC.  Opal natural gas prices from the September 90 

OFPC over the forward period 2020 and beyond are identical to those in the June 91 

2012 OFPC and are four percent higher than average annual prices from June 92 
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2012 OFPC over the forward period 2016 through 2019. 93 

Q. Describe how the forward trend in natural gas prices compares to historical 94 

prices at the Opal market hub.  95 

A. Figure 1R below shows historical average annual natural gas prices and forward 96 

natural gas prices from the December 2011 OFPC, the June 2012 OFPC, and the 97 

updated base case September 2012 OFPC at the Opal market hub.  Over the 98 

eleven-year period 2002 through 2012, prices at Opal averaged $4.38 per mmBtu.  99 

The highest annual average price over this period is $7.26 per mmBtu, which 100 

occurred in 2005 when hurricanes Katrina, Rita, and Wilma caused significant 101 

production losses in the Gulf of Mexico region.  Average annual prices were 102 

$6.48 per mmBtu in 2008, which coincided with the general rush to commodities 103 

in advance of the collapse of the housing bubble later that year. 104 

  In the September 2012 OFPC, Opal market prices over the period 2016 105 

through 2020 average $4.98 per mmBtu.  Prices over the period 2021 through 106 

2030 average $6.45 per mmBtu, which is 29 percent higher than prices in the 107 

2016 to 2020 timeframe and 47 percent higher than average historical prices over 108 

the period 2002 through 2012.  While forward prices from the September 2012 109 

OFPC have fallen in relation to forward prices from the December 2011 OFPC, 110 

average annual prices over the mid- to long-term are expected to rise above near-111 

term forwards and historical price levels. 112 



Page 6 – Rebuttal Testimony of Rick T. Link - Confidential 

 113 

Q. Has the Company updated its base case assumptions for CO2 prices? 114 

A. Yes.  The September 2012 OFPC reflects an assumed CO2 policy that will be 115 

implemented in 10 years, and as such, CO2 prices are assumed to begin in 2022, 116 

one year later than assumed in the Company’s original base case analysis.  The 117 

initial price level for CO2 emissions has not changed, with prices starting at $16 118 

per ton and escalating at three percent plus inflation thereafter.  The one-year 119 

delay in the assumed start date for CO2 prices remains consistent with 120 

assumptions from third party forecasts, with a one-year delay observed in one 121 

third party projection, and is consistent with the lack of legislative activity on 122 

developing federal greenhouse gas policies in 2012. 123 

Q. Please describe how the Company’s coal cost assumptions have been updated 124 

for the new base case analysis. 125 

A. Base case coal cost assumptions have been updated for both the four-unit 126 

operation and the two-unit operation fueling plans.  As I discussed in my direct 127 
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testimony, the two-unit operation fueling plan takes into consideration how the 128 

plant fueling requirements are affected if Jim Bridger Units 3 and 4 stop operating 129 

as coal-fueled generation assets.  The updated coal cost assumptions are informed 130 

by more current mine plans and reclamation plans, which are described in more 131 

detail in the rebuttal testimony of Company witness Ms. Cindy Crane. 132 

  Updated cash coal cost assumptions, representing all non-capital related 133 

costs to fuel the Jim Bridger plant, are included alongside the cash coal costs 134 

assumed in the original base case in Confidential Exhibit RMP__(RTL-1R).  On 135 

average, over the period 2013 through 2030, cash coal costs for the four-unit 136 

operation fueling plan have ''''''''''''''''''''''' ''''' '''''''''''' per mmBtu (approximately 6.6 137 

percent) as compared to the original base case assumptions.  The increase in cash 138 

coal costs for the four-unit operation fueling plan reflects updated third party coal 139 

prices and transportation costs for Black Butte coal as well as updated cash 140 

operating costs for Bridger Coal Company.  The increase in cost is primarily 141 

attributable to an increase in final reclamation trust contributions and the cost 142 

impact of reduced production from the Bridger surface mine in the 2015-2017 143 

timeframe.   144 

Over the period 2013 through 2030, average annual cash coal costs for the 145 

two-unit operation fueling plan have ''''''''''''''''''''''' '''''' '''''''''''''' per mmBtu 146 

(approximately 4.3 percent) relative to the original base case assumptions.  The 147 

decrease in cash coal costs for the two-unit operation fueling plan, which also 148 

reflects updated third party coal prices and transportation costs for Black Butte 149 

coal and Bridger Coal Company cash operating costs, is principally associated 150 



Page 8 – Rebuttal Testimony of Rick T. Link - Confidential 

with reduced underground mine operating costs starting in 2017.  Company 151 

witness Ms. Cindy Crane describes in more detail updated coal cost assumptions. 152 

Q. Did the Company update mine capital cost assumptions given the availability 153 

of a more current mine plan? 154 

A. Yes.  As informed by an updated mine plan, the mine capital cost assumptions for 155 

Bridger Coal Company’s surface and underground mining operations have been 156 

updated for both a four-unit operation and the two-unit operation fueling plan at 157 

the Jim Bridger plant.  Updated mine capital cost assumptions are included 158 

alongside the mine capital costs assumed in the original base case in Confidential 159 

Exhibit RMP__(RTL-2R).   160 

Over the period 2013 through 2030, average annual mine capital cost 161 

assumptions for a four-unit operation fueling plan are higher by about '''''''''''' 162 

'''''''''''''''.  Over the same period, average annual mine capital cost assumptions for a 163 

two-unit operation fueling plan at the Jim Bridger plant are higher by 164 

approximately ''''''''''' ''''''''''''''''.  Relative to the original base case assumptions, mine 165 

capital cost increases are most significant from 2021 through 2026, where annual 166 

average mine capital costs are higher by ''''''''''''' ''''''''''''''''' in the four-unit operation 167 

fueling plan and higher by '''''''''''' ''''''''''''''' in the two-unit operation fueling plan.  168 

Beyond 2026, average annual updated mine capital cost assumptions are lower by 169 

'''''''''''' ''''''''''''''' and ''''''''''' '''''''''''''''' in the four-unit and two-unit operation fueling 170 

plans, respectively.  171 

Q. Please summarize the key drivers behind the updated mine capital cost 172 

assumptions. 173 
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A. As described in the testimony of Company witness Ms. Cindy Crane, the key 174 

drivers behind the updated mine capital costs in the cases pertain to additional 175 

surface and underground mine reserve acquisition costs as well as additional mine 176 

extension costs and longwall system rebuild/replacement costs. 177 

Q. Did the Company update mine reclamation cost assumptions in its updated 178 

base case analysis? 179 

A. Yes.  Mine reclamation costs are included in the updated cash coal cost 180 

assumptions I described above.  Cash coal costs drive the fuel cost for Jim 181 

Bridger in the SO Model analysis, which has a study horizon extending out 182 

through 2030. 183 

Q. Was the Company criticized for its treatment of mine reclamation costs 184 

beyond the 2030 study period used in the SO Model analysis? 185 

A. Yes.  The DPU requested the Company include in its analysis mine reclamation 186 

costs for the four-unit operation fueling plan that are expected to occur beyond 187 

2030.  Similarly, the OCS noted that reclamation costs in the continued coal 188 

operation case beyond the 2030 study horizon were not factored into the PVRR(d) 189 

results originally filed by the Company. 190 

Q. How do you respond? 191 

A. In the updated base case analysis, the Company has factored into its PVRR(d) 192 

results contributions to the mine reclamation trust that are not accounted for in the 193 

cash coal costs inputs used in the SO Model.  This includes contributions to the 194 

mine reclamation trust over the period 2031 through 2037 for both the four-unit 195 

and two-unit operation fueling plans at the Jim Bridger plant.  Over this 196 
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timeframe, annual contributions to the mine capital trust total ''''''''' ''''''''''''''' under a 197 

four-unit operation plan and ''''''''''' '''''''''''''''' under a two-unit operation plan.  198 

Assumptions for contributions to the mine reclamation trust are summarized in 199 

Confidential Exhibit RMP__(RTL-3R). 200 

Q. In its review of base case assumptions, did the Company include the most 201 

current load forecast in its updated SO Model analysis? 202 

A. Yes.  The Company included in its updated base case analysis its most current 203 

load forecast consistent with the load forecast used in the “Needs Assessment” 204 

filed with the Commission through the All Source Request for Proposals for a 205 

2016 Resource (Docket No. 11-035-73). 206 

Q. Please describe how the Company’s load forecast has changed. 207 

A. The Company’s current load forecast is lower than the load forecast used in the 208 

original base case analysis, which was consistent with the load forecast used in 209 

the Company’s 2011 IRP Update.  The lower load forecast is driven by reduced 210 

industrial sector loads in Utah and Wyoming that reflect load request 211 

cancellations and postponements prompted by prolonged recessionary impacts 212 

and permitting issues.  The most current load forecast also incorporates 213 

projections of increased industrial self-generation driven largely by lower 214 

wholesale gas and electricity prices.  Finally, the Company’s new industrial load 215 

forecast uses a regression analysis in place of a probability assessment of 216 

customer-provided forecasts.   217 

Figure 2R below compares the updated coincident peak load forecast to 218 

the original coincident peak load forecast used in the SO Model analysis.  As 219 
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compared to the original load forecast, the annual coincident peak load projection 220 

is on average reduced by 663 megawatts over the period 2015 through 2020, 221 

reduced by 934 megawatts over the period 2021 through 2025, and reduced by 222 

1,215 megawatts over the period 2026 through 2030. 223 

 224 

Q. Were any parties to this proceeding critical of how certain assets were 225 

dispatched in the Company’s SO Model analysis? 226 

A. Yes.  Both the DPU and the OCS were critical of the SO Model’s dispatch for 227 

certain generation units in the Company’s system. The DPU noted differences in 228 

the dispatch of the Wyodak coal unit, the Gadsby peaking units, and the Currant 229 

Creek combined cycle plant as compared to historical generation data, and the 230 

OCS suggested that the Gadsby peaking units and the Currant Creek combined 231 

cycle plant should be modeled as must run assets as implemented in recent rate 232 

proceedings. 233 

Q. Did you make any changes to the SO Model in response to these concerns? 234 
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A. Yes.  As I mentioned earlier in my testimony, the capacity for the Wyodak coal 235 

unit located in eastern Wyoming was modeled as a 324 MW generation resource 236 

instead of a 268 MW generation resource.  In the Company’s updated analysis, 237 

SO Model simulations were updated with the correct capacity for the Wyodak 238 

coal unit.  The Company also enforced must run settings on the Gadsby peaking 239 

units and the Currant Creek combined cycle plant to be consistent with the must 240 

run settings applied to these assets in GRID for recent net power cost filings. 241 

Q. Once these changes were implemented, did you compare how the SO Model’s 242 

forecasted generation levels compare to historical generation levels from the 243 

Wyodak, Gadsby, and the Currant Creek plants? 244 

A. Yes.  In direct testimony, the DPU presented three figures, each comparing 245 

historical generation levels from FERC Form 1 data to the SO Model’s forecast of 246 

annual generation from each of these facilities through 2015.1  The Company 247 

updated each of these figures with generation from its updated SO Model base 248 

case, extended the historical period back to 2004 for the Wyodak and Gadsby 249 

plants, and included updated generation levels from the SO Model through 2030 250 

for each of these facilities.2 251 

Figures 3R through 5R below compare historical generation with updated 252 

forecasted generation from the Wyodak, Gadsby, and the Currant Creek plants.  253 

Implementing the correction to the Wyodak capacity and implementing the must 254 

run settings on the Gadsby peaking units and the Currant Creek plant produces 255 

forecasted generation that is reasonably consistent with historical generation 256 

                                                 
1 Please refer to the Direct Testimony of DPU witness Gorge W. Evans at lines 83, 97, and 112. 
2 Currant Creek did not come online as a combined cycle facility until the spring of 2006, and so the 
historical period does not go back to 2004.  
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levels at these facilities. 257 
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Figure 3R
Wyodak Annual Generation: Actual vs. Updated SO Model
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 260 

Q. Why is the historical generation from Gadsby in 2007 and 2009 higher than 261 

generation levels from other years? 262 

A. The operating costs at Gadsby are higher than operating costs of other generation 263 

resources in the Company’s system and often higher than the price of power in the 264 

market.  As a marginal generating facility, Gadsby provides valuable capacity to 265 

the system and is often dispatched during peak load and price periods, is used to 266 

carry operating reserves, and is used to respond to changes in system conditions 267 

such as outages at other generating facilities.  As a marginal unit in the 268 

Company’s dispatch stack, year-to-year generation levels are more likely to 269 

fluctuate than year-to-year generation levels from base load assets that operate in 270 

most hours of the year.    271 

Q. Did you review the DPU’s claim that Company’s SO Model does not produce 272 

reasonable fuel costs? 273 

A. Yes.  The DPU compared coal and natural gas costs for 2011 as output by the SO 274 
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Model with the Company’s FERC Form 1 data for the same 2011 period.  This 275 

comparison shows that the SO Model fuel costs are lower than actual costs 276 

reported in FERC Form 1. 277 

Q. Does this comparison demonstrate that the SO Model has not been properly 278 

tuned for the analysis? 279 

A. No.  The comparison is not valid.  Inputs to the SO Model for calendar year 2011 280 

were not populated with actual cost data as a means to benchmark the model 281 

outputs to actual reported cost information.  SO Model outputs for 2011 are 282 

entirely ignored and not in any way used in the Company’s evaluation of the SCR 283 

investments being evaluated in this case.  284 

Q. Did the Company update its forced outage assumptions applied to Jim 285 

Bridger Units 3 and 4? 286 

A. No.  The OCS explains how the Company’s forced outage rate assumptions for 287 

Jim Bridger Units 3 and 4 are lower than forced outage rate assumptions used in 288 

GRID for net power cost filings.  WRA also expressed concern that the 289 

Company’s unit availability assumptions are optimistic.  The assumptions used in 290 

the SO Model analysis do not explicitly separate forced outage rates from planned 291 

outage rate assumptions.  Rather, the SO Model assumptions are configured to 292 

represent projected availability, taking into consideration both planned and 293 

unplanned outage events on a forecast basis.  The Company believes that 294 

forecasted unit availability data are appropriate for use in analyzing the forecasted 295 

PVRR(d) benefits or costs associated with SCR equipment required on Jim 296 

Bridger Unit 3 and Unit 4. 297 
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Q. How are forced outages modeled in GRID for regulatory net power cost 298 

filings? 299 

A. The Company uses the average of the most recent four-year historical outage data 300 

for each unit.  This outage amount is used in GRID to de-rate the maximum 301 

capacity of each unit by a fixed percentage. 302 

Q. Why does the Company use a four-year historical average to model forced 303 

outages for net power cost studies? 304 

A. There are two primary reasons.  First, use of a rolling four-year average reflects 305 

the current operation of each unit and smoothes the data to limit the magnitude of 306 

changes from year to year.  Second, using actual data to determine a normalized 307 

outage rate allows forecast net power costs to reflect the availability that was 308 

historically experienced by the Company. 309 

Q. How are planned outages modeled in GRID for regulatory net power cost 310 

filings? 311 

A. Planned outages are based on the same four-year average as forced outages.  They 312 

are placed throughout the forecast period to best match the timing of the historical 313 

outages and are modeled by setting the unit that is on planned outage to zero. 314 

Q. Why does the Company use a four-year historical average to model planned 315 

outages for purposes of net power cost filings? 316 

A. For the same reasons stated above for forced outages. 317 

Q. Please explain why use of forecasted unit availability (planned and 318 

unplanned outages) is applied in the SO Model analysis supporting this case. 319 

A. Unlike a typical net power cost study, which often covers a one-year normalized 320 
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forward test period, the SO Model simulates PacifiCorp’s system over a study 321 

horizon extending through 2030.  Use of forecasted availability rates allows the 322 

SO Model to factor into its optimization routine the anticipated timing of major 323 

maintenance activities, which are aligned with the installation of environmental 324 

equipment such as the SCR equipment required on Jim Bridger Units 3 and 4.  325 

Forecasted availability rates also allow the SO Model to reflect expected year-to-326 

year availability changes identified by plant staff in anticipation of operational 327 

changes or regulatory requirements identified during the Company’s planning 328 

processes.  The availability forecasts generated by plant staff are informed by 329 

prior operating history and experience, recognized industry best practices, and 330 

original equipment manufacturer recommendations, where applicable. 331 

Q. Did you review the DPU’s claim that it is not reasonable to apply manual 332 

adjustments to the SO Model results? 333 

A. Yes.  In the original analysis supporting the Request, the Company performed a 334 

series of cost adjustments to the SO Model results to reflect assumption updates 335 

made after the original SO Model simulations were completed to ensure PVRR(d) 336 

results would reflect current information.  In updating its analysis, the Company 337 

has incorporated into the SO Model all current assumptions, which alleviates the 338 

need for manual adjustments.3 339 

Updated Base Case Results 340 

Q. How has the base case PVRR(d) result changed with the updated 341 

assumptions that were applied in the SO Model?  342 

                                                 
3 Note, the PVRR(d) impact of mine reclamation funds over the period 2031 through 2037, which was 
requested by several parties, are calculated outside of the SO Model because this period extends beyond the 
SO Model study horizon. 
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A. As originally described in my direct testimony, the base case developed off of the 343 

December 2011 OFPC produced a PVRR(d) that was ''''''''''' '''''''''''''''''' favorable to 344 

the SCR investment required at Jim Bridger Units 3 and 4.  The updated base case 345 

that has been developed off of the September 2012 OFPC, and that incorporates 346 

corrections and assumption updates as I described above, produces a PVRR(d) 347 

that is ''''''''''''' '''''''''''''''' favorable to the SCR investment required at Jim Bridger 348 

Units 3 and 4. 349 

Q. With the updated assumptions, did the SO Model continue to select gas 350 

conversion as the next best, albeit higher cost, alternative to the SCR 351 

investments at Jim Bridger Units 3 and 4?  352 

A. Yes. 353 

Q. Please explain how the updated assumptions contribute to the change in base 354 

case PVRR(d) results.  355 

A. Confidential Table 1R below summarizes how the corrections and assumption 356 

updates applied in the base case analysis affect the base case PVRR(d) results as 357 

compared to what was summarized in my direct testimony. The table shows that 358 

after accounting for the correction to mine capital and SCR costs reported in the 359 

original two-unit operation case, updated natural gas price assumptions, and 360 

updated coal cost assumptions are most influential to the change in PVRR(d) 361 

results.     362 

  363 



Page 19 – Rebuttal Testimony of Rick T. Link - Confidential 

Confidential Table 1R 
Change in Base Case PVRR(d) (Benefit)/Cost of SCRs 

$ Million 

Description of Update/Correction 
Incremental 
Change in 
PVRR(d) 

Accumulated 
Change in 
PVRR(d) 

Original Base Case in Request (December 2011 
OFPC) n/a '''''''''''''' 

Correction to Mine Capital/SCR Costs '''''''''''' '''''''''''''' 

Correction to Wyodak capacity, application of 
Gadsby& Currant Creek Must Run '''''''''' '''''''''''''' 

Update to September 2012 OFPC '''''''''''' '''''''''''''''' 

Updated Coal Cost & Bridger Coal Mine Capital '''''''''''' '''''''''''''' 

Updated Load Forecast '''''''''''''' '''''''''''''''' 

Mine Reclamation Fund Contributions beyond 2030 '''''' ''''''''''''''''' 

Q. Please explain why the updated forward price curve assumptions make the 364 

PVRR(d) results less favorable to the SCR investments.  365 

A. Nominal levelized natural gas prices at the Opal market hub over the period 2016 366 

through 2030 in the December 2011 OFPC were $6.18 per mmBtu.  Nominal 367 

levelized natural gas prices at the Opal market hub from the September 2012 368 

OFPC over the same term are $5.72 per mmBtu, which is approximately eight 369 

percent below levelized prices from December 2011.  The assumed price for 370 

natural gas directly affects the cost for a gas-fueled replacement alternative, which 371 

is directionally favorable to gas conversion as an alternative to the SCR 372 

investments.  Natural gas prices are also a key factor in setting wholesale power 373 

prices.  As gas prices fall, the market value of energy is reduced.  In this way, gas 374 

prices disproportionately affect the value of energy net of operating costs from 375 

Jim Bridger Units 3 and 4 when operating as coal-fueled resources versus the 376 

value of reduced energy output net of operating costs from a gas conversion 377 

alternative. 378 
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Q. Did you identify in your direct testimony how falling natural gas prices 379 

might affect the PVRR(d) of the SCR investments?  380 

A. Yes.  Based upon the relationship between natural gas price assumptions and 381 

PVRR(d) results described in my direct testimony, I described that the June 2012 382 

OFPC would erode the base case PVRR(d) results favorable to the Jim Bridger 383 

Unit 3 and Unit 4 SCR equipment by approximately ''''''''''' '''''''''''''''''.  Considering 384 

that natural gas prices from the September 2012 OFPC are slightly higher than the 385 

natural gas prices from the June 2012 OFPC through 2018 and that prices 386 

between the two price curves are aligned from 2019 and beyond, the ''''''''''''' 387 

'''''''''''''''''' incremental impact of updating forward price curve assumptions is 388 

consistent with the estimate in my direct testimony.4 389 

Q. Please explain why the updated coal costs make the PVRR(d) results less 390 

favorable to the SCR investments. 391 

A. As I discussed earlier in my testimony, cash coal costs were updated consistent 392 

with more current mine plans and reclamation plans for Bridger Coal Company.   393 

The updated average annual cash coal cost assumptions for the continued coal 394 

operation case have increased by approximately 6.6 percent, and the average 395 

annual cash coal costs for Jim Bridger Units 1 and 2 in the Jim Bridger Unit 3 and 396 

Unit 4 gas conversion case have decreased by approximately 4.3 percent.  Higher 397 

cash coal costs in the continued coal operation case and lower cash coal costs in 398 

the gas conversion case reduces the benefits of the SCR investments.  399 

Nonetheless, while the updated PVRR(d) results are directionally less favorable to 400 

                                                 
4 Nominal levelized prices at the Opal market hub over the period 2016 through 2030 were $5.65 per 
mmBtu in the June 2012 OFPC, which is just $0.07 per mmBtu lower than levelized prices from the 
September 2012 OFPC. 
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the SCR investments, the updated base case analysis continues to support the SCR 401 

investments required at Jim Bridger Units 3 and 4. 402 

Updated Natural Gas and CO2 Price Scenario Assumptions 403 

Q. Has the Company updated its natural gas price and CO2 price scenario 404 

analysis? 405 

A. Yes.  The DPU testified that the Company should consider completing a revised 406 

SO Model analysis that incorporates a more current base case forecast and 407 

updated low and high price projections.  Concurrent with the update to base case 408 

forward price curve assumptions as discussed above, the Company reviewed the 409 

range of updated natural gas and CO2 price forecasts from third parties to 410 

establish updated low and high projections. 411 

Q. Did you use the same approach to establish low and high projections for your 412 

updated analysis? 413 

A. Yes.  The fundamental approach of reviewing the range of third party price 414 

forecasts in relation to the base case price projections is identical to the approach 415 

used to develop natural gas and CO2 price scenarios in the Company’s original 416 

analysis.  We simply included in our review more recent third party forecast data.    417 

Q. Did the Company expand the number of natural gas and CO2 price scenarios 418 

used to evaluate the Jim Bridger Unit 3 and Unit 4 SCR investments? 419 

A. Yes. The DPU testified that updated SO Model natural gas price and CO2 price 420 

scenario analysis be expanded to include additional scenarios that pair low natural 421 

gas price with low CO2 price assumptions and that pair high natural gas price 422 

with high CO2 price assumptions.  The Company has incorporated these two 423 
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additional scenarios in its updated SO Model analysis.  Table 2R below 424 

summarizes the directional changes to base case natural gas and CO2 price 425 

assumptions among the nine different scenarios included in the updated analysis.  426 

Confidential Exhibit RMP__(RTL-4R) to my testimony shows how the low and 427 

high price assumptions used in the Company’s updated scenarios compare to 428 

current third party forecasts. 429 

Table 2R 
Natural Gas and CO2 Price Scenarios 

Description Natural Gas Prices CO2 Prices 

Base Case September 2012 OFPC $16/ton in 2022 rising to 
$23/ton by 2030 

Low Gas, Base CO2 Low $16/ton in 2022 rising to 
$23/ton by 2030 

High Gas, Base CO2 High $16/ton in 2022 rising to 
$23/ton by 2030 

Base Gas, $0 CO2 
Base Case Adjusted for Price 

Response No CO2 Costs 

Base Gas, High CO2 
Base Case Adjusted for Price 

Response 
$14/ton in 2020 rising to 

$65/ton by 2030 

Low Gas, High CO2 
Low Case Adjusted for Price 

Response 
$14/ton in 2020 rising to 

$65/ton by 2030 

High Gas, $0 CO2 
High Case Adjusted for Price 

Response No CO2 Costs 

Low Gas, $0 CO2 
(New Scenario) 

Low Case Adjusted for Price 
Response No CO2 Costs 

High Gas, High CO2 
(New Scenario) 

High Case Adjusted for Price 
Response 

$14/ton in 2020 rising to 
$65/ton by 2030 

Q. How do your updated CO2 price scenarios compare to those used in your 430 

original analysis?  431 

A. As noted earlier, base CO2 price assumptions begin in 2022 as opposed to 2021.  432 

For the low case, the Company continues to assume that there is no CO2 price 433 

imputed on emissions.  The high case assumes there is a tax on CO2 emissions 434 

beginning 2020, two years later than in the original high case assumptions and 435 

two years earlier than in the updated base case assumptions.  Relative to the 436 

original high case assumptions, CO2 prices in the updated high case start at a 437 
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lower price level, but escalate rapidly through 2025 and reach $65 per ton by 438 

2030.  The change in the high case CO2 prices better aligns with a current high 439 

price forecast from a reputable third party source. 440 

Q. How do your updated natural gas price scenarios compare to those used in 441 

your original analysis?  442 

A. Consistent with the drop in base case natural gas prices, third party forecasters 443 

have lowered their long-term natural gas price projections, which supports a  drop 444 

in the Company’s low and high natural gas price assumptions.  At base CO2 price 445 

levels, average annual prices in the low natural gas price forecast and the high 446 

natural gas price forecast are down by 15 percent and 13 percent, respectively, 447 

over the period 2016 through 2030.   448 

Q. Why do you adjust natural gas price assumptions in those scenarios where 449 

CO2 price assumptions vary from the base case? 450 

A. As discussed in my direct testimony, we assume that different levels of CO2 451 

prices will affect the demand for natural gas in the electric sector of the U.S. 452 

economy and that any change in natural gas demand would be balanced with a 453 

change in supply and subsequent movement in the market price for natural gas.  454 

In effect, we assume that as the intersection of supply and demand for natural gas 455 

changes, the price for natural gas will change accordingly. 456 

Q. Have any of the parties in this case identified concerns with this assumption? 457 

A. Yes.  Sierra Club testifies that there is currently no definitive evidence that such a 458 

trend would occur and that it is not appropriate to assume natural gas prices will 459 

increase in the presence of a CO2 price.  460 
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Q. Does the Company only apply upward adjustments to natural gas prices in 461 

response to changes in CO2 price level? 462 

A. No.  The assumed interaction between natural gas prices and CO2 prices is bi-463 

directional.  That is, the Company not only assumes natural gas prices rise in the 464 

presence of a CO2 price (or with increased CO2 price levels), but also 465 

incorporates downward natural gas price pressures when CO2 prices are removed 466 

or lowered. 467 

Q. Is this the first time that the Company has made assumptions regarding the 468 

interaction between natural gas and CO2 prices? 469 

A. No.  The Company has assumed a dynamic interaction between natural gas price 470 

and CO2 price assumptions in developing market price scenarios for the 2008 471 

IRP, the 2011 IRP, and in developing market price scenarios in the evaluation of 472 

bids submitted into recent all source request for proposals. 473 

Q. Are you aware of other forecasts that account for the interaction between 474 

natural gas prices and CO2 prices? 475 

A. Yes.  The U.S. Energy Information Administration’s (“EIA”) 2012 Annual 476 

Energy Outlook (“AEO”) includes a reference case Henry Hub natural gas price 477 

forecast and a broad range of forecast scenarios.5  In one of these scenarios, EIA 478 

applies a $15 CO2 emissions fee to the U.S. economy beginning 2013.  In another 479 

scenario, EIA applies a $25 CO2 emissions fee.6  Under the AEO reference case 480 

and in the two CO2 emission fee scenarios, EIA reports natural gas consumption 481 

by sector of the U.S. economy, including a line item for the electric sector, and a 482 

                                                 
5 The U.S. Energy Information Administration is the statistical and analytical agency within the U.S. 
Department of Energy. 
6 In each CO2 scenario, prices are assumed to escalate at five percent per year.  
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forecast of Henry Hub natural gas prices.   483 

Figure R6 below shows EIA’s annual electric sector natural gas 484 

consumption and the accompanying Henry Hub natural gas price forecast for the 485 

AEO 2012 reference case and the two CO2 emission fee scenarios.  The left 486 

horizontal axis reports electric sector gas consumption in trillion cubic feet 487 

(“TCF”) and the right horizontal axis reports nominal Henry Hub natural gas 488 

prices.  The figure clearly shows that electric sector natural gas consumption 489 

increases from the reference case when a $15 CO2 emissions fee is assumed, and 490 

increases further when a $25 CO2 emissions fee is assumed.  Moreover, the figure 491 

shows that the presence of a CO2 emissions fee drives higher natural gas prices 492 

consistent with a rise in natural gas consumption, and that the magnitude of the 493 

impact increases with a higher CO2 emissions fee assumption. 494 

 495 

Q. Do any other third party forecast providers included in your review of 496 

natural gas and CO2 price forecasts assume that there is a relationship 497 
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between natural gas and CO2 prices? 498 

A. Yes.  ''''''''''''' ''''''''''''''''''''''''''' produces a variant to their base case natural gas price 499 

forecast that removes the CO2 price assumptions included in their base case 500 

projection.  ''''''''''''' '''''''''''''''''''''' assumes in their base case forecast that there is a 501 

nominal CO2 price of $15.59 per ton beginning in 2023 escalating to $26.77 per 502 

ton by 2030.  Figure R7 below shows '''''''''''''' '''''''''''''''''''''''''' annual electric sector 503 

natural gas consumption and the accompanying Henry Hub natural gas price 504 

forecast for their base case forecast inclusive of CO2 price assumptions and their 505 

scenario forecast the removes the base case CO2 price assumptions. When CO2 506 

price assumptions are removed, ''''''''''''' ''''''''''''''''''''''''' forecasts a drop in electric 507 

sector demand for natural gas and a corresponding drop in natural gas price.  This 508 

interaction between CO2 price, electric sector demand for natural gas, and natural 509 

gas prices is consistent with forecasts produced by EIA in the 2012 AEO and 510 

consistent with the adjustments the Company applies to natural gas prices in the 511 

scenarios used to evaluate the SCR investments required for Jim Bridger Unit 3 512 

and Unit 4. 513 
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 514 

Q. What types of third party CO2 price forecasts do you evaluate in developing 515 

a reasonable range of CO2 price trajectories? 516 

A. When reviewing third party CO2 price forecasts, we focus on recent projections 517 

from reputable forecast services such as '''''''''''''' '''''''''''''''''''''''' ''''''''''''''' '''''''' ''''''''' 518 

''''''''''''''''.  As a point of reference, we often compare these forecasts with U.S. 519 

EPA’s analysis of past policy proposals, focusing on then current baseline 520 

projections and any CO2 price ceilings and floors that may have been included in 521 

those proposals.  The intent is to provide context for how current price forecasts 522 

that take into consideration current market conditions and the current policy 523 

landscape, compare with well-known policy proposals that have been debated in 524 

the past. 525 

Q. Have any of the parties to this case suggested the Company review additional 526 

CO2 price forecasts? 527 

A. Yes.  Sierra Club describes how Synapse Energy Economics, Inc., the consulting 528 
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firm that employs Sierra Club witness Dr. Jeremy Fisher, has reviewed a wide 529 

range of CO2 price assumptions used in IRP and utility dockets over the 2009 – 530 

2012 timeframe and further reviewed government and “other” forecasts to arrive 531 

at a range of base, low and high CO2 price assumptions.7  Sierra Club suggests 532 

that these data show the Company’s CO2 price assumptions are too low.  533 

Moreover, Sierra Club testifies that U.S. EPA’s analysis of these past policy 534 

proposals produced a range of CO2 price trajectories and that a valid mechanism 535 

of evaluating the high and low estimates of a particular bill would be to look at a 536 

range of models and range of scenarios. 537 

Q. How do you respond? 538 

A. As noted earlier, the Company has focused its review on recent third party 539 

forecasts.  Reviewing price forecasts used by others for planning purposes dating 540 

back to 2009 is not a reasonable means to establish a range of CO2 price 541 

assumptions that take into consideration current market conditions and policy 542 

developments.  Natural gas prices have a significant impact on prospective CO2 543 

price levels that would be required to achieve an emissions target.  Higher natural 544 

gas prices increase the cost of reducing emissions because it increases the cost of 545 

transitioning away from coal-fired generation to natural gas-fired generation.  546 

Conversely, lower natural gas prices reduce the cost of achieving emission 547 

reductions by reducing the cost of transitioning to natural gas-fired generation, 548 

which is more efficient and produces lower CO2 emissions.  Consequently, the 549 

CO2 price required to achieve an emissions target is correlated with the price of 550 

natural gas, where, for a given emissions reduction target, high natural gas prices 551 
                                                 
7 Please refer to the Direct Testimony of Sierra Club witness Dr. Jeremy Fisher at page 10, line 3. 
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yield a higher CO2 price and low natural gas prices yield a lower CO2 price.  552 

Given long-term forecasts for natural gas prices have dropped significantly since 553 

2009, CO2 price assumptions developed as much as four years ago are antiquated 554 

and not relevant to current market conditions.  Moreover, it is not reasonable to 555 

review the range of CO2 price trajectories developed by U.S. EPA’s analysis of 556 

past legislative proposals, which are similarly dated. 557 

Updated Natural Gas and CO2 Price Scenario Results 558 

Q. Please describe the results from the updated natural gas and CO2 price 559 

scenarios. 560 

A. The natural gas and CO2 price scenario results show that the investment in SCRs 561 

at Jim Bridger Unit 3 and Jim Bridger Unit 4 remains favorable to the next best, 562 

albeit higher cost natural gas conversion alternative under all base and high 563 

natural gas price scenarios at all assumed CO2 price levels.  In these scenarios, the 564 

PVRR(d) ranges between '''''''' '''''''''''''''' favorable to the SCRs (base gas, high CO2) 565 

and '''''''''''' ''''''''''''''''' favorable to the SCRs (high gas, zero CO2).  The PVRR(d) 566 

results are unfavorable to the SCRs only in those scenarios where low natural gas 567 

prices are assumed.  568 

  When low natural gas price assumptions are paired with base CO2 price 569 

assumptions, the nominal levelized price of natural gas at Opal over the period 570 

2016 to 2030 is $3.70 per mmBtu and the PVRR(d) is ''''''''''' '''''''''''''''' unfavorable 571 

to the SCR investments required at Jim Bridger Units 3 and 4. In the low gas zero 572 

CO2 scenario, the nominal levelized price of natural gas at Opal is $3.41 per 573 

mmBtu over the 2016 to 2030 timeframe, and the PVRR(d) is  ''''''''''' 574 
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''''''''''''''''unfavorable to the SCRs.  When low natural gas prices are paired with 575 

high CO2 price assumptions, the nominal levelized price at Opal over the period 576 

2016 to 2030 is $3.78 per mmBtu, and the PVRR(d) is ''''''''''''' ''''''''''''''''' unfavorable 577 

to the SCRs.  The PVRR(d) results from the updated natural gas and CO2 price 578 

scenarios are summarized alongside the base case results in Confidential Exhibit 579 

RMP___(RTL-5R) to my testimony.  580 

Q. How do the PVRR(d) results trend among the different updated natural gas 581 

price assumptions? 582 

A. As demonstrated in the Company’s original analysis, the updated scenario results 583 

show that there is a strong trend between natural gas price assumptions and the 584 

PVRR(d) benefit/cost associated with the incremental pollution control 585 

investments required for continued operation of Jim Bridger Units 3 and 4 as 586 

coal-fueled assets. With higher natural gas price assumptions, the incremental 587 

SCR investments become more favorable to the Jim Bridger Unit 3 and Unit 4 gas 588 

conversion alternatives. Conversely, lower natural gas prices improve the 589 

PVRR(d) results in favor of the gas conversion alternative. Lower natural gas 590 

prices lower the fuel cost of the gas conversion alternative, lowers the fuel cost of 591 

the other natural gas-fueled system resources that partially offset the generation 592 

lost from the coal-fueled Jim Bridger units, and lowers the opportunity cost of 593 

reduced off system sales when Jim Bridger Units 3 and/or 4 operate as a gas-594 

fueled generation assets. 595 

Q. Can you infer from this trend how far natural gas prices would need to fall 596 

for gas conversion to become favorable to making the incremental 597 
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environmental investments in Jim Bridger Units 3 and 4? 598 

A. Yes. Confidential Exhibit RMP___(RTL-6R) to my testimony graphically 599 

displays the updated relationship between the nominal levelized natural gas price 600 

at the Opal market hub over the period 2016 through 2030 and the PVRR(d) 601 

benefit/cost of the incremental investments required for continued coal operation 602 

of Jim Bridger Units 3 and 4. To isolate the effects of CO2 prices, which as I 603 

described earlier are assumed to elicit a natural gas price response due to changes 604 

in demand for natural gas in the electric sector, the natural gas price relationship 605 

with PVRR(d) results is shown for the natural gas price scenarios in which the 606 

base case CO2 price assumption is used.  Based upon this trend, levelized natural 607 

gas prices over the period 2016 through 2030 would need to decrease by 15 608 

percent, from $5.72 per mmBtu to $4.86 per mmBtu, to achieve a breakeven 609 

PVRR(d). 610 

Q. Has the Company’s natural gas price curve for Opal changed since 611 

September 2012? 612 

A. Yes. The nominal levelized natural gas price at Opal from the Company’s 613 

December 2012 OFPC is $5.54 per mmBtu, which is approximately three percent 614 

lower than the updated base case. Based upon the relationship above, the 615 

predicted PVRR(d) with the most recent gas prices would be ''''''''''' ''''''''''''''' and 616 

remain favorable to the SCR investments required at Jim Bridger Units 3 and 4.  617 

Q. What CO2 price would be required to change the PVRR(d) results in favor 618 

of converting Jim Bridger Units 3 and 4 to natural gas? 619 

A. Confidential Exhibit RMP___(RTL-7R) to my testimony includes an updated 620 
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graphical representation of the relationship between the nominal levelized CO2 621 

price over the period 2016 to 2030 and the PVRR(d) benefit/cost of the 622 

incremental investments required for continued coal operation of Jim Bridger 623 

Units 3 and 4. To isolate the effects of fundamental shifts in the natural gas price 624 

assumptions, the CO2 price relationship with the PVRR(d) results is shown for 625 

the two CO2 price scenarios that are paired with the same underlying base case 626 

natural gas price assumption.  Based upon the trend between PVRR(d) and 627 

nominal levelized CO2 price assumptions, the levelized CO2 prices over the 628 

period 2016 through 2030 would need to exceed $30 per ton, more than three 629 

times the base case nominal levelized CO2 price assumption, to achieve a 630 

breakeven PVRR(d) for the Jim Bridger Unit 3 and Unit 4 SCR investments. 631 

Q. Have you assigned probabilities to each of these scenarios to arrive at a 632 

weighted PVRR(d) result? 633 

A. No.  The DPU has taken the position that the PVRR(d) results from the 634 

Company’s natural gas and CO2 price scenarios should be weighted by a scenario 635 

specific probability representing the likelihood that each case will actually occur.  636 

While such an approach would as a matter of convenience produce a single 637 

PVRR(d) outcome, it is problematic in that there is no way to develop empirically 638 

derived probability assumptions.  Rather, assigning probability assumptions 639 

would be a highly subjective exercise largely informed by individual opinion. 640 

Q. How does the Company use the natural gas and CO2 price scenario results to 641 

inform the Company’s decision to pursue the Jim Bridger Unit 3 and Unit 4 642 

SCR investments? 643 



Page 33 – Rebuttal Testimony of Rick T. Link - Confidential 

A. We first evaluate the magnitude of the PVRR(d) results from the base case, which 644 

is defined by assumptions representing the Company’s best estimate of forward 645 

looking assumptions at any given point in time.  The base case results provide an 646 

initial look at how favorable or unfavorable the SCR investments are in relation to 647 

the next best alternative and provides useful context when reviewing scenario 648 

results.  The updated base case results summarized earlier in my testimony yield a 649 

PVRR(d) that is '''''''''' ''''''''''''''''' favorable to the Jim Bridger Unit 3 and Unit 4 650 

SCRs.  This outcome also indicates that when the Company’s best estimate of 651 

forward looking assumptions are used, there is a reasonably sized “cushion” in the 652 

PVRR(d) results allowing for some erosion of the favorable economics should 653 

long term natural gas prices or CO2 prices change from what was assumed in the 654 

base case analysis. The natural gas and CO2 price scenarios are then used to 655 

quantify how sensitive the PVRR(d) results are to these key assumptions and 656 

provide the foundation for judging risk.   657 

Q. Can you describe how the Company has evaluated risk in the context of the 658 

updated results from the natural gas and CO2 price scenarios? 659 

A. Yes.  Confidential Figure 8R below shows the distribution of PVRR(d) results for 660 

the base case and the eight natural gas and CO2 price scenarios.  The figure shows 661 

that of the nine cases analyzed, six scenarios produce a PVRR(d) favorable to the 662 

SCR investments and the three scenarios with low gas price assumptions produce 663 

a PVRR(d) that is unfavorable to the SCR investments.  The figure further 664 

illustrates the range of potential PVRR(d) outcomes among the scenarios 665 

analyzed.  At one end of the spectrum, the PVRR(d) for the high gas zero 666 
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CO2scenario is ''''''''''' ''''''''''''''' favorable to the SCRs.  On the other end of the 667 

spectrum, the PVRR(d) for the low gas high CO2 scenario is '''''''''''' '''''''''''''''''' 668 

unfavorable to the Jim Bridger Unit 3 and Unit 4 SCRs.  Among the scenarios 669 

analyzed, the distribution of PVRR(d) outcomes indicate a disproportionate risk 670 

profile.  While there is a possibility evolution of future natural gas prices could 671 

render the decision to invest in SCRs to be higher cost than a gas conversion 672 

alternative, the cost impacts to customers of such an outcome are higher under a 673 

gas conversion alternative should future natural gas prices rise relative to the base 674 

case. 675 

 676 

Q. Absent assigning probabilities to each scenario, how does the Company 677 

consider the uncertainty of future natural gas prices? 678 

A. A useful metric is to compare the potential range of future natural gas price 679 

scenarios in the context of historical natural gas price levels.  Figure 9R below 680 

plots historical natural gas prices alongside the average annual natural gas price at 681 

the Opal hub among the three low natural gas price scenarios, the three base 682 
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natural gas price scenarios, and the three high natural gas price scenarios.   683 

Opal natural gas prices among the low natural gas price scenarios never 684 

reach 2002 to 2012 historical average price levels over the course of the next 18 685 

years. Among the low natural gas price scenarios, the average annual price for 686 

natural gas at Opal over the period 2013 through 2030 is $3.59 per mmBtu, which 687 

is 18 percent below 2002 to 2012 historical price levels.  Among the base natural 688 

gas price scenarios, which are representative of the best estimate of forward 689 

looking assumptions, the average annual price for Opal natural gas is $5.66 per 690 

mmBtu, or 29% above 2002 – 2012 historical price levels.  Among the high 691 

natural gas price scenarios, Opal natural gas prices average $7.60 per mmBtu, 692 

representing a 73% increase relative to 2002 to 2012 historical prices. 693 

 694 

Additional Sensitivities 695 

Q. Were there any other criticisms of the Company’s analysis raised by parties 696 

in this case? 697 
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A. Yes.  The OCS, WRA, and Sierra Club have taken the position that the 698 

Company’s analysis does not consider long term planning uncertainties associated 699 

with Energy Gateway transmission investments.  The OCS also raises concerns 700 

with wind resource additions that are included in the Company’s analysis and 701 

criticizes the Company for not taking into consideration potential gas conversions 702 

at other coal units.  WRA further suggests that the Company should capture 703 

potential transmission benefits by evaluating early retirement and resource 704 

replacement as an alternative to the SCR and/or gas conversion alternatives. 705 

Q. What assumptions for Energy Gateway transmission are included in the 706 

Company’s analysis? 707 

A. The base case and scenario analyses performed by the Company assume that all 708 

segments of the Energy Gateway project will be implemented, including Gateway 709 

West, which connects Windstar to Populus and Populus to Hemmingway. 710 

Q. Are any of the Energy Gateway transmission segments driven by the decision 711 

to install SCR equipment on Jim Bridger Units 3 and 4? 712 

A. No.  The decision to install SCR equipment at the Jim Bridger plant is not 713 

influential to the decision-making process for Energy Gateway transmission 714 

investments.  Independent of the decision to install SCRs at the Jim Bridger 715 

facility, the Gateway West segment will provide reliability benefits, increase 716 

access to low cost generation resources, and allow for a more efficient use of 717 

system resources. 718 

Q. Did the OCS attempt to analyze the impact of Energy Gateway on the SCR 719 

investment decisions at Jim Bridger Units 3 and 4?  720 
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A. Yes.  The OCS described a GRID study in which Gateway West and South 721 

Segments were removed. 722 

Q. What were the OCS findings from this analysis?  723 

A. The OCS found that the Gateway Project does not materially affect the value of 724 

Jim Bridger Units 3 and 4 whether operating as coal- or gas-fueled assets.  The 725 

OCS summarizes these findings in its testimony, suggesting that it provides 726 

evidence that the Energy Gateway investments should not be completed. 727 

Q. Has the Company included in its Request approval for any funds related to 728 

the Energy Gateway project?  729 

A. No.  730 

Q. Did the OCS raise any additional concerns with the Company’s analysis 731 

related to long-term planning uncertainties?  732 

A. Yes.  The OCS questions the Company’s assumptions for projected incremental 733 

wind resource additions located in Wyoming that would be used to satisfy known 734 

state and potential federal renewable portfolio standard requirements.  In 735 

particular, the OCS recommends that additional sensitivities be performed that 736 

evaluate the impact of the renewable resource assumptions on the Jim Bridger 737 

Unit 3 and Unit 4 SCR analysis. 738 

Q. Has the Company performed additional sensitivities?  739 

A. Yes.  As a variant of the updated base case analysis, the Company performed a 740 

PVRR(d) sensitivity that removes Gateway West and South transmission and all 741 

incremental wind from Wyoming. 742 

Q. What are the results of this sensitivity analysis?  743 
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A. As compared to the updated base case, this sensitivity improves the economics of 744 

the continued coal-fueled operation case resulting in a PVRR(d) that is ''''''''''' 745 

''''''''''''''' favorable to the Jim Bridger Unit 3 and Unit 4 SCR investments.  The 746 

sensitivity shows that the Energy Gateway assumptions and Wyoming wind 747 

resource assumptions do not adversely affect base case results supporting the SCR 748 

investments. 749 

Q. Does the Company’s base case and scenario analyses allow for early 750 

retirement as an alternative to the SCR investments?  751 

A. Yes.  The PVRR(d) is calculated by taking the difference in system costs between 752 

two SO Model simulations.  One simulation assumes the SCR investments are 753 

made and Jim Bridger Unit 3 and Unit 4 continue operating as coal-fueled assets.  754 

The second simulation forces Jim Bridger Unit 3 and Unit 4 to stop operating as 755 

coal-fueled assets, allowing the model to choose among the most economical 756 

alternative to the SCR investments, which includes gas conversion and early 757 

retirement.  In all of our simulations, the SO Model chose gas conversion over 758 

early retirement when it is assumed the SCR investments are not made. 759 

Q. Has the Company performed an additional sensitivity that shows gas 760 

conversion is a lower cost SCR alternative than early retirement as an SCR 761 

alternative?  762 

A. Yes. For this sensitivity, in the case where Jim Bridger Unit 3 and Unit 4 stop 763 

operating as coal-fueled assets, we forced each unit to retire (not allowing it to 764 

choose gas conversion) for purposes of calculating the PVRR(d). 765 

Q. What are the results of this sensitivity analysis?  766 
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A. When Jim Bridger Unit 3 and Unit 4 are forced to retire early the SO Model adds 767 

a 597 MW combined cycle unit located in southern Utah in 2017.8  As compared 768 

to an early retirement alternative, the PVRR(d) is '''''''''''' ''''''''''''''''in favor of the Jim 769 

Bridger Unit 3 and Unit 4 SCR investments.  The sensitivity also shows that gas 770 

conversion, while unfavorable to the SCR investments, has a PVRR(d) that is 771 

'''''''''' '''''''''''''''' favorable to early retirement.  772 

Q. Does the Company’s base case and scenario analyses allow for early 773 

retirement and gas conversion alternatives for other coal units beyond Jim 774 

Bridger Unit 3 and Unit 4.  775 

A. Yes.  The Company’s original analysis and updated analysis described herein has 776 

allowed for early retirement and natural gas conversion as potential alternatives to 777 

major clean air investments at other coal units in the fleet.  The effects of these 778 

outcomes are included in the PVRR(d) results for all SO Model simulations 779 

performed in support of this proceeding.  The OCS provides a lengthy discussion 780 

on this topic and criticizes the Company for not factoring into its analysis 781 

potential early retirement and/or gas conversion outcomes at other coal resources.   782 

It is not clear why the OCS criticized the Company for this aspect of its analysis. 783 

Conclusion 784 

Q. Please summarize the conclusions of your testimony.  785 

A. The conclusions of my testimony are as follows: 786 

• The updated base case analysis results in PVRR(d) that is '''''''''''' 787 

''''''''''''''''' favorable to the Jim Bridger Unit 3 and Unit 4 SCR 788 

                                                 
8Incremental FOTs are also included in the portfolio when Jim Bridger Unit 3 and 4 are forced to retire 
early. 
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investments as compared to a gas conversion alternative.   789 

• Additional sensitivity analysis shows a PVRR(d) that is '''''''''''' ''''''''''''''' 790 

favorable to the Jim Bridger Unit 3 and Unit 4 SCR investments as 791 

compared to an early retirement and resource replacement alternative. 792 

• Updated natural gas and CO2 price scenario results continue to support 793 

the SCR investments, with all scenarios but those with low natural gas 794 

price assumptions that do not reach historical price levels for the next 795 

18 years. 796 

• The Company’s analysis has been updated to correct for errors and to 797 

reflect current assumptions that do not require manual adjustments to 798 

SO Model results, better align with assumptions used in net power cost 799 

filings, improve comparisons of forecasted unit generation levels with 800 

historical data, and incorporate contributions to the mine reclamation 801 

trust through 2037. 802 

• Additional sensitivity analysis shows that alternative Energy Gateway 803 

transmission assumptions and Wyoming wind resource assumptions 804 

improve the PVRR(d) results in favor of the SCR investments. 805 

Q. What do you recommend?  806 

A. I recommend that the Commission approve the Request based on the information 807 

and analyses presented in the case. 808 

Q. Does this conclude your rebuttal testimony? 809 

A. Yes. 810 


