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Summary

2

Å Updated coal-retirement cases account for incremental resource costs to address 
reliability issues identified and discussed at the December 2018 public-input 
meeting.

Å The updated analysis shows there are potential customer benefits from 
accelerating the retirement of certain coal unitsτthe greatest customer benefits 
are associated with an accelerated retirement of certain units at the Naughton and 
Jim Bridger power plants.

Å The results of these studies do not reflect a final least-cost, least-risk plan.  

Å Additional resource portfolio analysis will be completed in the coming months 
before PacifiCorp finalizes the 2019 IRP, which it plans to file with state 
commissions by August 1, 2019.



Next Steps Analysis 

3

Å Additional analysis necessary to establish a preferred portfolio will include, but not 
limited to:

Å Alternative operational scenarios for existing coal units (i.e., gas conversion, 
reduced operating minimums, and seasonal operations).

Å Assessment of implementation and resource adequacy risk, employee and 
community transitions (i.e.staging of potential early coal retirements).

Å Risk assessment of near-term replacement resources.

Å Energy Gateway transmission cases.

Å Assessment of expected schedules to implement a request-for-proposals 
process consistent with new legislation in Wyoming and potential interactions 
with state-driven new resource procurement rules.

Å Regional haze compliance alternatives.

ÅMarket price and CO2 policy scenario risk assessment (price-policy scenarios).



Updated Benchmark Case

4



(5,000)

0

5,000

10,000

15,000

2
0

1
9

2
0

2
0

2
0

2
1

2
0

2
2

2
0

2
3

2
0

2
4

2
0

2
5

2
0

2
6

2
0

2
7

2
0

2
8

2
0

2
9

2
0

3
0

2
0
3
1

2
0

3
2

2
0

3
3

2
0

3
4

2
0

3
5

2
0

3
6

2
0

3
7

2
0

3
8

C
u

m
u

la
ti
ve

 M
W

Renewable and Storage

Wind Solar Wind+Bat Solar+Bat Battery Pumped Storage Renewable Removed

0

1,000

2,000

3,000

2
0

1
9

2
0

2
0

2
0

2
1

2
0

2
2

2
0

2
3

2
0

2
4

2
0

2
5

2
0

2
6

2
0

2
7

2
0

2
8

2
0

2
9

2
0

3
0

2
0
3
1

2
0

3
2

2
0

3
3

2
0

3
4

2
0

3
5

2
0

3
6

2
0

3
7

2
0

3
8

C
u

m
u

la
ti
ve

 M
W

Demand-Side Management

Class 2 DSM Class 1 DSM

(5,000)

(4,000)

(3,000)

(2,000)

(1,000)

0

2
0

1
9

2
0

2
0

2
0

2
1

2
0

2
2

2
0

2
3

2
0

2
4

2
0

2
5

2
0

2
6

2
0

2
7

2
0

2
8

2
0

2
9

2
0

3
0

2
0

3
1

2
0

3
2

2
0

3
3

2
0
3
4

2
0

3
5

2
0

3
6

2
0

3
7

2
0

3
8

C
u

m
u

la
ti
ve

 M
W

Coal

Coal Removed

(1,000)

(500)

0

500

1,000

1,500

2
0
1
9

2
0

2
0

2
0

2
1

2
0

2
2

2
0

2
3

2
0

2
4

2
0

2
5

2
0

2
6

2
0
2
7

2
0

2
8

2
0

2
9

2
0

3
0

2
0

3
1

2
0

3
2

2
0

3
3

2
0

3
4

2
0
3
5

2
0

3
6

2
0

3
7

2
0

3
8

C
u

m
u

la
ti
ve

 M
W

Gas

Gas Peaker Gas CCCT Gas Removed

0

500

1,000

1,500

2
0

1
9

2
0

2
0

2
0
2
1

2
0

2
2

2
0

2
3

2
0

2
4

2
0

2
5

2
0

2
6

2
0

2
7

2
0

2
8

2
0
2
9

2
0

3
0

2
0

3
1

2
0

3
2

2
0

3
3

2
0

3
4

2
0

3
5

2
0

3
6

2
0
3
7

2
0

3
8

C
u

m
u

la
ti
ve

 M
W

Summer FOTs

FOT

Benchmark Case (C-01) 
Resource Portfolio

5

ResourceType 2038 NameplateCapacity

Net Wind 2,485

Net Solar 3,864

New Battery 3,211

New Class1 DSM 402

New Class 2 DSM 2,191

Net Gas 757

Net Coal (4,337)



Benchmark Case (C-01)
Transmission Upgrades 

6 *Note, capital is applied in the model reflecting real-levelizedrevenue requirement based on 88% of the nominal capital shown in the 
table above. The 12% reduction to capital is applied to capture assumed third-party revenue credits via the OATT formula rate.

Year ResourceLocation From To ATC Max Interconnection Nominal Capital ($m)

2021 UT South UT South UT South 0 300 $8.0

2025 YakimaWA YakimaWA YakimaWA 0 405 $3.1

2025 SouthernOR Southern OR Southern OR 0 975 $85.2

2025 SWWY SW WY SW WY 0 100 $8.8

2026 UT South UT South UT South 0 800 $188.0

2030 Goshen ID Goshen ID UTNorth 800 800 $253.7

2032 Aeolus Aeolus UT South 1,500 1500 $2,319.2

2033 Walla Walla WA Walla Walla WA YakimaWA 200 450 $74.8

2037 YakimaWA YakimaWA Southern OR 450 835 $260.7

2037 UTNorth UTNorth UT North 0 500 $50.9

2037 SWWY SW WY SW WY 0 500 $38.8

Total $3,294.6

Å Yakima WA to Southern OR in 2037 is an expansion of the Yakima upgrade in 2025



Stacked-Retirement 
Summary Results
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Stacked-Retirement Cases
PVRR(d) Results

8 *Note: in all cases it is assumed that Naughton 3 (280 MW) is retired in 2019 and that Cholla4 (387 MW) is retired at the end of 2020τ
however, these units are retired in the benchmark case and therefore not incremental to the stacked-retirement cases listed above.

Case

Inc. Retired 

Capacity in 

2023 (MW)

PVRR(d) 

(Benefit)/Cost 

of Early 

Retirement 

($m) Naughton 1 Naughton 2 Bridger 1 Bridger 2 Hayden 1 Hayden 2 Craig 1 Craig 2

Dave 

Johnston 3

C-34 357 ($123) V V

C-35 711 ($211) V V V

C-36 510 ($158) V V

C-37 554 ($143) V V V

C-38 755 ($120) V V V V

C-39 834 ($52) V V V V V

C-40 1,193 ($191) V V V V V V

C-41 1,529 ($12) V V V V V V V V V

C-42 1,063 ($248) V V V V

C-43 928 ($31) V V V V



Stacked Cases C-34 and C-35
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Å The nominal levelizedcost of the retired coal resources is 
$29.33/MWh higher than the nominal levelizedcosts of 
the portfolio of replacement resources.

Å CO2 emission cost savings account for 18.6% of the 
overall benefit associated with accelerated retirement.

Å Run-rate fixed costs would need to drop by 59.8% to 
achieve break-even economics with the replacement 
portfolio.

Case C-34 (NT1-2)

Å The nominal levelizedcost of retired coal resources is 
$20.71/MWh higher than the nominal levelizedcosts of 
the portfolio of replacement resources.

Å CO2 emission cost savings account for 45.9% of the 
overall benefit associated with accelerated retirement.

Å Run-rate fixed costs would need to drop by 37.0% to 
achieve break-even economics with the replacement 
portfolio.

Case C-35 (NT1-2, JB1)

(200)

(150)

(100)

(50)

0

50

100

150

Avg

M
W

Average Annual Capacity of Replacement Resources 
and Levelized Costs Relative to Retired Coal

Coal Removed Wind Solar Wind+Bat

Solar+Bat Battery Pumped Storage Gas Peaker

Gas CCCT Class 2 DSM Class 1 DSM FOT

$61 $90 

Nominal Levelized Cost ($/MWh)
(600)

(400)

(200)

0

200

400

Avg

M
W

Average Annual Capacity of Replacement Resources 
and Levelized Costs Relative to Retired Coal

Coal Removed Wind Solar Wind+Bat

Solar+Bat Battery Pumped Storage Gas Peaker

Gas CCCT Class 2 DSM Class 1 DSM FOT

$81 $102 

Nominal Levelized Cost ($/MWh)



Stacked Cases C-36 and C-37
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Å The nominal levelizedcost of retired coal resources is 
$19.15/MWh higher than the nominal levelizedcosts 
of the portfolio of replacement resources.

Å CO2 emission cost savings account for 61.9% of the 
overall benefit associated with accelerated 
retirement.

Å Run-rate fixed costs would need to drop by 34.2% to 
achieve break-even economics with the replacement 
portfolio.

Case C-36 (NT1, JB1) Case C-37 (NT1, JB1, HY1) 

Å The nominal levelizedcost of retired coal resources is 
$16.00/MWh higher than the nominal levelizedcosts 
of the portfolio of replacement resources.

Å CO2 emission cost savings account for 72.4% of the 
overall benefit associated with accelerated 
retirement.

Å Run-rate fixed costs would need to drop by 29.1% to 
achieve break-even economics with the replacement 
portfolio.

(600)

(400)

(200)

0

200

400

Avg

M
W

Average Annual Capacity of Replacement Resources 
and Levelized Costs Relative to Retired Coal

Coal Removed Wind Solar Wind+Bat

Solar+Bat Battery Pumped Storage Gas Peaker

Gas CCCT Class 2 DSM Class 1 DSM FOT

$83 $102 

Nominal Levelized Cost ($/MWh)
(600)

(400)

(200)

0

200

400

Avg

M
W

Average Annual Capacity of Replacement Resources 
and Levelized Costs Relative to Retired Coal

Coal Removed Wind Solar Wind+Bat

Solar+Bat Battery Pumped Storage Gas Peaker

Gas CCCT Class 2 DSM Class 1 DSM FOT

$85 $101 

Nominal Levelized Cost ($/MWh)



Stacked Cases C-38 and C-39
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Å The nominal levelizedcost of retired coal resources is 
$11.03/MWh higher than the nominal levelizedcosts 
of the portfolio of replacement resources.

Å CO2 emission cost savings account for 96.0% of the 
overall benefit associated with accelerated 
retirement.

Å Run-rate fixed costs would need to drop by 20.0% to 
achieve break-even economics with the replacement 
portfolio.

Case C-38 (NT1-2, JB1, HY1) Case C-39 (NT1-2, JB1, HY1, CG2) 

Å The nominal levelizedcost of retired coal resources is 
$3.67/MWh higher than the nominal levelizedcosts 
of the portfolio of replacement resources.

Å CO2 emission cost savings account for 346.9% of the 
overall benefit associated with accelerated 
retirement.

Å Run-rate fixed costs would need to drop by 7.6% to 
achieve break-even economics with the replacement 
portfolio.
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Stacked Cases C-40 and C-41

12

Å The nominal levelizedcost of retired coal resources is 
$8.94/MWh higher than the nominal levelizedcosts 
of the portfolio of replacement resources.

Å CO2 emission cost savings account for 132.4% of the 
overall benefit associated with accelerated 
retirement.

Å Run-rate fixed costs would need to drop by 18.1% to 
achieve break-even economics with the replacement 
portfolio.

Case C-40 (NT1-2, JB1-2, HY1, CG2) Case C-41 (NT1-2, JB1-2, HY1-2, CG1-2, DJ3)

Å The nominal levelizedcost of retired coal resources is 
$0.43/MWh higher than the nominal levelizedcosts 
of the portfolio of replacement resources.

Å CO2 emission cost savings account for 2,525.4% of 
the overall benefit associated with accelerated 
retirement.

Å Run-rate fixed costs would need to drop by 1.0% to 
achieve break-even economics with the replacement 
portfolio.
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Stacked Cases C-42 and C-43
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Å The nominal levelizedcost of retired coal resources is 
$14.21/MWh higher than the nominal levelizedcosts 
of the portfolio of replacement resources.

Å CO2 emission cost savings account for 77.0% of the 
overall benefit associated with accelerated 
retirement.

Å Run-rate fixed costs would need to drop by 26.3% to 
achieve break-even economics with the replacement 
portfolio.

Case C-42 (NT1-2, JB1-2) Case C-43 (NT1-2, JB1, DJ3)

Å The nominal levelizedcost of retired coal resources is 
$1.97/MWh higher than the nominal levelizedcosts 
of the portfolio of replacement resources.

Å CO2 emission cost savings account for 432.0% of the 
overall benefit associated with accelerated 
retirement.

Å Run-rate fixed costs would need to drop by 4.8% to 
achieve break-even economics with the replacement 
portfolio.
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Stacked-Retirement 
Detailed Results
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Stacked Case C-34 Overview 
(NT1-2)
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Å No change in network transmission upgrades associated with changes to proxy 
resources in the portfolio relative to the Benchmark Case.
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Stacked Case C-34 Detail
(NT1-2)
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Study
PVRR(d) (Benefit)/Cost of 2022 Retirement 

($m)

Nom. Lev. (Benefit)/Cost of 2022 Retirement per 
MWh of Retired Generation

($/MWh)

Cost Savings from Retired Unit

Fuel ($138) ($32.87)

Inc. Capital Rev. Req.and Fixed O&M ($206) ($49.06)

Variable O&M $0 $0.00 

Emissions ($42) ($9.95)

Decommissioning $8 $1.82 

Total Net Cost Savings from Retired Unit ($378) ($90.07)

Net Replacement Costs

Fuel $145 $34.42 

Inc. Capital Rev. Req.and Fixed O&M $124 $29.58 

Variable O&M $18 $4.21 

Emissions $19 $4.49 

Demand-Side Management ($71) ($16.82)

Long-TermContracts $2 $0.59 

Market Purchases $10 $2.34 

Market Sales $7 $1.76 

Reserve/Energy Deficiencies $1 $0.18 

Transmission Upgrades $0 $0.00 

Transmission Reinforcements $0 $0.00 

Total Net Replacement Cost $255 $60.74 

Net (Benefit)/Cost of Assumed Early Retirement ($123) ($29.33)



Stacked Case C-35 Overview 
(NT1-2, JB1)
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Change in Transmission Upgrades

Change in Year ResourceLocation From To ATC Max Interconnection
Change in Nominal 

Capital ($m)

Accelerated from 
2033 to 2032

Walla Walla WA Walla Walla WA YakimaWA 200 450 ($1.7)

Total ($1.7)
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Stacked Case C-35 Detail
(NT1-2, JB1)
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Study
PVRR(d) (Benefit)/Cost of 2022 Retirement 

($m)

Nom. Lev. (Benefit)/Cost of 2022 Retirement per 
MWh of Retired Generation

($/MWh)

Cost Savings from Retired Unit

Fuel ($334) ($32.81)

Inc. Capital Rev. Req.and Fixed O&M ($569) ($55.92)

Variable O&M ($3) ($0.28)

Emissions ($143) ($14.01)

Decommissioning $13 $1.27 

Total Net Cost Savings from Retired Unit ($1,035) ($101.76)

Net Replacement Costs

Fuel $265 $26.07 

Inc. Capital Rev. Req.and Fixed O&M $353 $34.74 

Variable O&M $17 $1.67 

Emissions $46 $4.51 

Demand-Side Management ($39) ($3.88)

Long-TermContracts $38 $3.78 

Market Purchases $70 $6.84 

Market Sales $68 $6.64 

Reserve/Energy Deficiencies $5 $0.53 

Transmission Upgrades $2 $0.15 

Transmission Reinforcements $0 $0.00 

Total Net Replacement Cost $824 $81.05 

Net (Benefit)/Cost of Assumed Early Retirement ($211) ($20.71)



Stacked Case C-36 Overview 
(NT1, JB1)
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Å No change in network transmission upgrades associated with changes to proxy 
resources in the portfolio relative to the Benchmark Case.
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Stacked Case C-36 Detail
(NT1, JB1)
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Study
PVRR(d) (Benefit)/Cost of 2022 Retirement 

($m)

Nom. Lev. (Benefit)/Cost of 2022 Retirement per 
MWh of Retired Generation

($/MWh)

Cost Savings from Retired Unit

Fuel ($265) ($32.16)

Inc. Capital Rev. Req.and Fixed O&M ($461) ($55.93)

Variable O&M ($3) ($0.35)

Emissions ($122) ($14.80)

Decommissioning $9 $1.04 

Total Net Cost Savings from Retired Unit ($842) ($102.20)

Net Replacement Costs

Fuel $166 $20.14 

Inc. Capital Rev. Req.and Fixed O&M $354 $43.00 

Variable O&M $7 $0.85 

Emissions $24 $2.94 

Demand-Side Management ($6) ($0.75)

Long-TermContracts $37 $4.50 

Market Purchases $50 $6.08 

Market Sales $49 $5.99 

Reserve/Energy Deficiencies $3 $0.31 

Transmission Upgrades $0 $0.00 

Transmission Reinforcements $0 $0.00 

Total Net Replacement Cost $685 $83.05 

Net (Benefit)/Cost of Assumed Early Retirement ($158) ($19.15)



Stacked Case C-37 Overview
(NT1, JB1, HY1)
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Å No change in network transmission upgrades associated with changes to proxy 
resources in the portfolio relative to the Benchmark Case.
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Stacked Case C-37 Detail
(NT1, JB1, HY1)

22

Study
PVRR(d) (Benefit)/Cost of 2022 Retirement 

($m)

Nom. Lev. (Benefit)/Cost of 2022 Retirement per 
MWh of Retired Generation

($/MWh)

Cost Savings from Retired Unit

Fuel ($286) ($32.00)

Inc. Capital Rev. Req.and Fixed O&M ($492) ($55.00)

Variable O&M ($3) ($0.32)

Emissions ($131) ($14.70)

Decommissioning $9 $0.97 

Total Net Cost Savings from Retired Unit ($903) ($101.06)

Net Replacement Costs

Fuel $179 $20.04 

Inc. Capital Rev. Req.and Fixed O&M $415 $46.48 

Variable O&M $8 $0.91 

Emissions $28 $3.12 

Demand-Side Management ($69) ($7.72)

Long-TermContracts $45 $5.04 

Market Purchases $58 $6.49 

Market Sales $92 $10.32 

Reserve/Energy Deficiencies $3 $0.38 

Transmission Upgrades $0 $0.00 

Transmission Reinforcements $0 $0.00 

Total Net Replacement Cost $760 $85.05 

Net (Benefit)/Cost of Assumed Early Retirement ($143) ($16.00)



Stacked Case C-38 Overview 
(NT1-2, JB1, HY1)
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resources in the portfolio relative to the Benchmark Case.
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Stacked Case C-38 Detail
(NT1-2, JB1, HY1)
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Study
PVRR(d) (Benefit)/Cost of 2022 Retirement 

($m)

Nom. Lev. (Benefit)/Cost of 2022 Retirement per 
MWh of Retired Generation

($/MWh)

Cost Savings from Retired Unit

Fuel ($354) ($32.64)

Inc. Capital Rev. Req.and Fixed O&M ($599) ($55.18)

Variable O&M ($3) ($0.26)

Emissions ($152) ($13.98)

Decommissioning $13 $1.19 

Total Net Cost Savings from Retired Unit ($1,096) ($100.87)

Net Replacement Costs

Fuel $257 $23.70 

Inc. Capital Rev. Req.and Fixed O&M $490 $45.08 

Variable O&M $21 $1.94 

Emissions $37 $3.39 

Demand-Side Management ($52) ($4.79)

Long-TermContracts $49 $4.55 

Market Purchases $65 $6.01 

Market Sales $102 $9.38 

Reserve/Energy Deficiencies $6 $0.58 

Transmission Upgrades $0 $0.00 

Transmission Reinforcements $0 $0.00 

Total Net Replacement Cost $976 $89.84 

Net (Benefit)/Cost of Assumed Early Retirement ($120) ($11.03)



Stacked Case C-39 Overview 
(NT1-2, JB1, HY1, CG2)
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Change in Transmission Upgrades

Change in Year ResourceLocation From To ATC Max Interconnection
Change in Nominal 

Capital ($m)

Accelerated from 
2030 to 2029

Goshen ID Goshen ID UTNorth 800 800 ($5.7)

Total ($5.7)
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Stacked Case C-39 Detail
(NT1-2, JB1, HY1, CG2)
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Study
PVRR(d) (Benefit)/Cost of 2022 Retirement 

($m)

Nom. Lev. (Benefit)/Cost of 2022 Retirement per 
MWh of Retired Generation

($/MWh)

Cost Savings from Retired Unit

Fuel ($437) ($30.98)

Inc. Capital Rev. Req.and Fixed O&M ($683) ($48.35)

Variable O&M ($3) ($0.20)

Emissions ($197) ($13.95)

Decommissioning $13 $0.94 

Total Net Cost Savings from Retired Unit ($1,306) ($92.54)

Net Replacement Costs

Fuel $203 $14.42 

Inc. Capital Rev. Req.and Fixed O&M $643 $45.59 

Variable O&M $15 $1.06 

Emissions $17 $1.20 

Demand-Side Management ($21) ($1.52)

Long-TermContracts $64 $4.55 

Market Purchases $58 $4.10 

Market Sales $264 $18.67 

Reserve/Energy Deficiencies $5 $0.36 

Transmission Upgrades $6 $0.44 

Transmission Reinforcements $0 $0.00 

Total Net Replacement Cost $1,254 $88.87 

Net (Benefit)/Cost of Assumed Early Retirement ($52) ($3.67)



Stacked Case C-40 Overview 
(NT1-2, JB1-2, HY1, CG2)
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Change in Transmission Upgrades

Change in Year ResourceLocation From To ATC Max Interconnection
Change in Nominal 

Capital ($m)

Accelerated from 
2037 to 2028

SWWY SW WY SW WY 0 500 ($7.2)

Accelerated from 
2030 to 2029

Goshen ID Goshen ID UTNorth 800 800 ($5.7)

Total ($12.9)


