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July 13, 2012

VIA ELECTRONIC FILING
AND OVERNIGHT DELIVERY

Public Utility Commission of Oregon
550 Capitol Street NE, Suite 215
Salem, OR 97301-2551

Attention: Filing Center
Re:  Biennial Greenhouse Gas Emissions Rate Impact Report

Pursuant to OAR 860-085-0050, PacifiCorp d.b.a. Pacific Power (Company) hereby submits for
filing its Biennial Greenhouse Gas Emissions Rate Impact Report.

Pursuant to OAR 860-085-0005(2), the Company requested that the Oregon Public Utility
Commission (Commission) waive the July 1, 2012 deadline and allow the Company to file its
report on July 13, 2012. On July 2, 2012, the Commission granted the Company’s request for a
waiver in Order No. 12-270.

The confidential information in this report is provided under separate cover per OAR 860-001-
0070.

It is respectfully requested that all formal data requests regarding this filing be addressed to:

By e-mail (preferred): datarequest@pacificorp.com
By regular mail: Data Request Response Center
PacitiCorp

825 NE Multnomah, Suite 2000
Portland, Oregon 97232

Informal inquiries regarding this filing may be directed to Bryce Dalley at (503) 813-6389.
Sincerely,

WAk, -

William R. Griffith
Vice President, Regulation

Enclosures
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Rate Impacts of Meeting Oregon SB 101
Carbon Dioxide Emission Goals

July 13, 2012

STUDY DESIGN

This analysis used PacifiCorp’s capacity expansion optimization model, System Optimizer, to
develop two resource portfolios that result in reductions of CO, emissions: 10 percent below
1990 levels by 2020 and 15 percent below 2005 levels by 2020. To develop these two portfolios,
the System Optimizer model was set up with hard annual CO, emissions caps that constrain the
model to solve for the least-cost resource expansion plan that does not exceed the physical CO,
emission limits in each year of the simulation. Portfolio costs from the System Optimizer model
studies were used in a full revenue requirement model to calculate rate impact measures.

PacifiCorp modified the portfolio from the Company’s 2011 Integrated Resource Plan Update
(2011 IRP Update) to develop a base portfolio. To reflect coal plant investment assumptions
incorporated in recent state regulatory filings, both the base portfolio and CO, emission
reduction portfolios assume that Carbon units 1 and 2 in Utah retire in 2015 and that the
Naughton 3 coal unit is converted to burn natural gas in 2015. The emission reduction
assumptions do not anticipate other coal plant retirements during the 10-year period covered by
this study or the acquisition of resources that are not currently commercially or financially
available." Expansion options available in the base case and two scenarios are the same as those
used in the development of the 2011 IRP update portfolio. To account for market price and load
forecasts used for the study, the System Optimizer model was allowed to optimize selections of
demand side management (DSM) and firm market purchases for each of the three portfolios.

!nstructions from Oregon commission staff: “to the extent feasible, the compliance resource portfolio assumed in
the analysis should be reasonable, in that the assumed technologies (or changes to the existing system) should be
commercially, regulatorily and financially viable (i.e. no silver bullets).”
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ASSUMPTIONS

Table 1 presents descriptions of primary study assumptions.

Table 1. Study Assumptions

Assumption
Revenue requirement
forecast

Oregon customer forecast

s vi S

business plan annual forecast of average Oregon customers

2012
2013
2014
2015
2016
2017
2018
2019
2020

559,718
562,898
566,011
568,986
571,758
574,329
576,729
578,974
581,069

_| Comments

CO5: 1990 baseline
emissions

N/A

e Owned generation uses 1990
PacifiCorp CO, direct emissions
baseline value.

¢ (CO2 emissions associated with
market purchases have an
emission factor of 900 1bs/MWh.

1990 CO, direct emissions baseline
accounts for sale of Centralia and
changes in other ownership positions.
Emission factor for market purchases
reflects Oregon commission staft study
preparation guidelines.

* The 2012 business plan was finalized in the fall of 2011.
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CQO,: 2005 baseline
emissions

Assumétio'n ]

_Base Case .
N/A .

Hard Cap Scenarios

Emissions for owned generation
and purchases from 2005
California Climate Action
Registry (CCAR) filing.

e CO2 emissions associated with
market purchases have an
emission factor of 900 1bs/MWh.

| Comments

COy: yearly emissions
targets

None
startin

g2012.

Modeled as annual emission limits

Annual Emission Limits
(thousands of tons)

Year Scenario 1  Scenario 2
2012 57,374 57,374
2013 55,813 56,677
2014 54,253 55,980
2015 52,692 55,283
2016 51,132 54,587
2017 49,571 53,890
2018 48,011 53,193
2019 46,450 52,496
2020 44,890 51,800

2012 starting value for scenarios is the
sum of generator and purchases emissions
from base case study.

Yearly targets represent a linear reduction
from 2012 values to the 2020 target.

e Scenario 1 is based on Oregon HB
3543 emission level targets (10
percent below 1990 levels).

e Scenario 2 reflects Western Climate
Initiative (WCI) emission targets (15
percent below 2005 levels).

Existing and expansion
resources

Existing and expansion resources have CO, emission assumptions
specific to the particular technology of each resource.

Market sales and
purchases

Market sales and purchases have a CO, emission rate of 900 lbs/MWh.

Market purchase emissions apply toward th

e cap.

Market sales caps from the 2011 IRP Update Coal Study Update are used
in the base study. The two scenarios also start with the same sales limits
in 2012 but linearly decline to zero by 2018.

Sales limits applied on the assumption
made that sellers will require buyers to
take on risk of coal CO, emissions under a
hard cap scenario
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STUDY RESULTS

Full Revenue Requirement Impacts

Table 2 presents the rate impacts on a year-by-year and total basis for the two reduction
scenarios: Scenario 1 (10 percent below 1990 levels by 2020), and Scenario 2 (15 percent below
2005 levels by 2020). The source for the full revenue requirement is the baseline forecast
prepared for the 2012 Business Plan. Table 3 provided the rate impacts for Oregon based on
system generation factors as well as on a per-customer basis. The Oregon system generation
factors also come from the 2012 Business Plan. Appendix A provides a line item breakdown of
portfolio costs from the System Optimizer model. Note that these rate impacts do not include
costs associated with failing to meet minimum-take provisions in the Company’s coal supply
contracts.

Table 2. Annual and Cumulative System
Percentage Rate Impacts

Scenario 1 Scenario 2
{90% of 1990) {85% of 2005)

Yearly percent Yearly percent

difference from | difference from
Year Base case Base
2012 0.1% 0.1%
2013 0.3% 0.2%
2014 0.7% 0.3%
2015 0.4% 0.1%
2016 0.9% 0.4%
2017 1.2% 0.7%
2018 2.0% 1.5%
2019 0.6% -0.1%
2020 1.5% 0.9%
Sum 7.6% 4.0%
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Table 3. Annual and Cumulative Dollar Rate

Impacts per Average Oregon Customer

Scenario 1 Scenario 2
(90% of 1990) {85% of 2005)
Yearly rate Yearly rate
impact per impact per
average Oregon | average Oregon

customer customer
Year (dollars) (doliars)
2012 1.93 1.13
2013 6.42 3.71
2014 14.79 7.32
2015 7.64 1.23
2016 19.59 9.63
2017 28.43 16.34
2018 50.11 37.58
2019 16.90 -3.17
2020 38.45 21.53
Sum 184.25 95.31

Portfolio Resource Selection and Utilization

Tables 4 through 6 report the resources in each of the three portfolios (Base, Scenario 1, and
Scenario 2). Tables 7 and 8 show the year-to-year differences and the nine-year totals of
differences in resources for Scenarios 1 and 2 relative to the Base.

Model results show that the CO;, emissions reduction goals for Scenarios 1 and 2 are met largely
through changes in the dispatch of existing and expansion resources along with the acquisition of
DSM resources. Beyond the fixed 2014 and 2016 combined cycle combustion turbine (CCCT)
resources, a new ‘G’-class 1x1 CCCT in Utah is selected in all portfolios except that in Scenario
1, the resource is selected in 2019 rather than 2020. No incremental wind resources above those
in the base were selected in either of the two scenarios.

Coal and gas units are dispatched economically by the model subject to the system-wide CO,
emission constraints. As expected, average coal unit capacity factors are lower in the scenario
studies than in the base study. Table 9 shows simple average annual capacity factors for coal
resources and CCCT resources.
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Table 4. Base Resource Portfolio

Base

{Naughton 3 - Gas re-fuel
CCCT F 2x1 (Usah North, Utah South) - - 637 - 597 - - - - 1,234
CCCT GH 1x1 (Utah South) - - - - - - - 393 - 393
Utah Capacity Purchase - - - - - - - - - _

oal Plant Turbine Upgrades 18.9 1.8 - - - - - - . 21

Wind, Wyoming, 35% capacity factor - - - - - - 225 225 - 450
Total Wind - - - - - - 225 225 - 450
CHP - Biomass 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 9

DSM, Class 1, Idaho-DLC-Irrigation - - - 20 - - - - - 20
DSM, Class 1, Utah-Curtaitment - - - 71 - - - - - 71
DSM, Class 1, Utah-DLC-Residential - - - 50 - - - - - 50
DSM, Class 1 Total - - - 141 - - - - - 141
DSM, Class 2, Idaho 0 2 3 3 - 3 3 3 5
DSM, Class 2, Utah 43 34 35 36 7 40 41 43 45

DSM, Class 2, Wyoming 1 - 5 6 - - 8 8 8
DSM, Class 2 Total 43 36 43 45 7 43 51 53 57
FOT Mead Q3 HLH 95 115 65 88 52 - - - -

FOT Mona-3 Q3 HLH
FOT Mona-4 Q3 HLH

Coal Plant Turbine Upprades

CHP - Biomass 42 42 42 4.2 4.2 4.2 4.2 4.2 4.2
DSM, Class 1, Washington-DLC-Residential - - - 5 - - - - - B
DSM, Class 1, Washington-DLC-Irrigation - - - 9 - - - - - 9
DSM, Class 1, Oregon-Curtailment - - - 36 - - - - - 36
DSM, Class 1, Oregon-DLC-Residential - - - - - - - 7 - 7
DSM, Class 1, Oregon-DLC-Water heat - - - 4 - - - - - 4
DSM, Class 1, Oregon-DLC-Irrigation - - - 13 - - - - - 13
DSM, Class 1, CA-DLC-Irrigation - - - S - - - - - 5

DSM, Class 1 Total - - - 72 - - - 7 - 78
DSM, Class 2, California 0 1 1 1 - 1 1 1 1 7
DSM, Class 2, Oregon 43 46 50 50 48 47 39 41 41
DSM, Class 2, Washington 8 8 8 8 7 8 8 8 8

DSM, Class 2 Total 51 54 58 58 56 56 48 50 50

Oregon Solar Cap Standard 2 2 2 3 - - - - -

Oregon Solar Pilot 2 2 1 - - - - - -

FOT COB Q3 HLH 400 400 400 392 342 342 342 342 342

FOT NOB Q3 HLH 100 100 160 100 100 100 100 100 100

FOT Mid-Columbia Flat 72 - 377 400 375 376 385 195 400

FOT Mid-Columbia Q3 HEH 400 400 400 400 400 400 400 400 400

FOT Mid-Columbia Q3 HLH, price premium

5k . =

Front office transaction and growth resource amounts reflect one-year transaction periods, and are not addtive.



A MIDAMERICAN ENERGY HOLDINGS COMPANY

vé PACIFICORP

Table 5. Scenario 1 Portfolio

Scenario 1 - 90% of 1990 CO, emissions

Naughton 3 - Gas re-fuel

CCCT F 2x1 (Utah North, Utah South) - - 637 - 597 - - - -

CCCT GH 1x1 (Utah South) - - - - - - - - 393 393

Utah Capacity Purchase - - - - - - - - - -

Coal Plant Turbine Upgrades 18.9 18 - - - - - - - 21
Wind, Wyoming, 35% capacity factor - - - - - - 225 225 - 450

Total Wind - - - - - - 225 225 - 450

CHP - Biomass 1.0 10 1.0 1.0 1.0 10 1.0 1.0 1.0 9
DSM, Class 1, Idaho-DLC-Irrigation - - 20 - - - - - - 20
DSM, Class 1, Utah-Curtailment - - - 71 - - - - - 71
DSM, Class 1, Utah-DLC-Residential - - - 4 - - 14 67 - 85

DSM, Class 1 Total - - 20 76 - - 14 67 - 176
DSM, Class 2, Idaho 2 2 3 4 5 5 5 5 34
DSM, Class 2, Utah 47 39 40 4] 47 48 51 50 410
DSM, Class 2, Wyoming 6

DSM, Class 1, Washington-DLC-Residential

emium

“OT Mid-Columbia Q3 HLH,

Front office transaction and growth resource

onS,

.

amounts reflect one-year transaction periods, and are not additive.

DSM, Class 1, Washinpton-DLC-Irrigation - - - 9 - - - - - 9
DSM, Class 1, Oregon-Curtathment - - - 36 - - - - - 36
DSM, Class 1, Oregon-DLC-Water heat - - - 4 - - - - - 4
DSM Class 1, Oregon-DLC-Irrigation - - - 13 - - - - - 13
DSM, Class 1, CA-DLC-Trrigation - - - 5 - - - - - 5
DSM, Class 1 Total - - - 72 - - - - - 72
DSM, Class 2, California 1 1 1 1 1 2 2 2 2 12
DSM, Class 2, Oregon 45 47 61 62 61 60 52 52 52 492
DSM, Class 2, Washington 8 8 8 8 8 8 9 9 8 i
DSM, Class 2 Total 53 56 70 71 70 70 63 63 62
Oregon Solar Cap Standard 2 2 2 3 - - - - -
Oregon Solar Pilot 2 2 1 - - - - . -
FOTCOB Q3HLH 400 400 400 392 342 342 342 342 342
FOTNOB Q3 HLH 100 100 100 100 100 100 100 100 100
FOT Mid-Columbia Flat 72 - 213 400 89 204 306 400 245
OT Mid-Columbia Q3 HLH 400 400 400 400 400 400 400 400 400
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Table 6. Scenario 2 Portfolio

Scenario 2 - 85% of 2005 CO; emissions

Naughton 3 - Gas re-fuel

CCCT F 2x1 (Utah North, Utah South) - - 637 - 597 - - - - 1,234
COCT GH ix1 (Utah South) - - - - - - - 393 - 393
Utah Capacity Purchase - - - - - - - - - R
Coal Plant Turbine Upgrades 189 18 - - - - - - . 21
Wind, Wyorming, 35% capacity factor - - - - - - 25 05 - 450
Total Wind - - - - - - 25 225 - 450
CHP - Biomass 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 9
DSM, Class 1, Idaho-DLC-Irrigation - - 20 - - - N - . 20
DSM, Class 1, Utah-Curtailment - - - 71 - - - . - 7
DSM, Class 1, Utah-DLC-Residential - - - 24 - - - - : 24
DSM, Class 1 Total - - 20 95 - - - - - 115
DSM, Class 2, Idaho 1 3 3 4 4 4 4 5 31
DSM, Class 2, Utah 43 35 41 39 45 46 48 50 381
DSM, Class 2, Wyoming 8
58

FOT Mona4 Q3 HLH

Coal Plant Turbine Upgrades

DSM, Class 1, Washington-DLC-Residential - - - - - - - - 5
DSM, Class 1, Washmgton-DLC-Trrigation - - - 9 - - - - - 9
DSM, Class 1, Oregon-Curtailment - - - 36 - - - - - 36
DSM, Class 1, Oregon-DLC-Water heat - - - 4 - - - - - 4
DSM, Class 1, Oregon-DLC-Trrigation - - - 13 - - - - - 13
DSM, Class 1, CA-DLC-Irrigation - - - 5 - - - - - 5
DSM, Class 1 Total - - - 72 - - - - -
DSM, Class 2, California 1 1 1 1 1 1 1 2
DSM, Class 2, Oregon 43 50 St 50 49 52 52 52
DSM, Class 2, Washington 8
60
3

36

Front office transaction and growth resource amounts reflect one-year transaction periods, and are not additive.
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Table 7. Resource Differences, Scenario 1 Portfolio minus Base Portfolio

Scenario 1 minus Base

CCCT GH 1x! (Utah South)
“Total Wind - - - - - - - - -
DSM, Class 1, Idaho, DLC-lrieation - - 98] 98] - . . - - -

DSM Class 1, Utah, DLC-Residential - - - (45.9) - - 13.7 66.8 - 35
DSM Class 1 & 3 Total - - 19.8 (65.7) - - 13.7 66.8 - 35
DSM Class 2, Idaho 1.7 0.1 02 02 42 2.0 22 23 0.5 13
DSM, Class 2, Utah 4.0 52 5.0 5.0 385 7.1 73 89 54 86
DSM, Class 2, Wyorning 3.6 4.5 0.6 0.7 7.1 7.9 1.1 1.3 12

DSM, Class 2 Total 9.3 9.8 5.8 59 49.8 17.0 10.6 12,6 7.1
FOT Mead Q3 HLH (29) (36) 103 -
FOT Mona/Nevada Utah Border

Total Wind .
DSM_Class 1, Oregon, DLC-Residential - - - - - - - ©.8) - )
DSM, Class 1 & 3 Total - - - - - - - (6.8)
DSM, Class 2, California 06 02 03 03 14 0.6 0.7 0.6
DSM, Class 2, Oregon 14 16 108 121 125 13.1 13.1 113
DSM, Class 2, Washington - 04 03 03 04 04 13 10
DSM, Class 2 Total 2.0 2.1 113 12.8 143 14.1 15.0 12.9
FOT COB Q3 HLH - - - - - - - -
FOT Mid Colurrbia Flat - - (164) - 85 a7y 9] 208
FOT Mid-Cohumbia Q3 HLH - - - - - - - -
FOT Mid-Columbia Q3 HLH

price premium

Front office transaction and growth resource amounts reflect one-year transaction periods, and are not additive.

Table 8. Resource Differences, Scenario 2 Portfolio minus Base Portfolio
Scenario 2 minus Base

Total Wind

DSM, Class 1, Jdaho, DLC-Jrrigation
DSM, Class 1, Utah, DLC-Residential
DSM, Class 1 & 3 Total

1.0
1.8
DSM, Class 2 Total . E 2.8
FOT Mid Columbia Flat (250)
FOT MidCohrnbia Q3 HLH -
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Table 9. Average Annual Capacity Factors for Coal and Gas Resources (%)
Coal Resources 2012 2013 2014 2015 2016 2017 2018 2019 2020

Base 85.4 86.3 87.9 90.1 90.6 89.9 91.0 91.2 91.5
Scenario 1 85.4 83.2 80.4 815 78.0 74.1 72.4 67.4 61.3
Scenario 2 85.4 85.0 84.2 88.8 89.8 89.1 90.1 89.2 83.8

CCCT resources 2012 2013 2014 2015 2016 2017 2018 2019 2020

Base 34.8 38.4 38.9 36.6 324 33.7 35.0 30.0 331
Scenario 1 34.6 31.2 23.8 22.9 22.3 21.2 22.1 27.1 35.0
Scenario 2 34.6 32.9 29.1 25.5 20.5 18.4 13.0 14.9 16.6
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Carbon Dioxide Emissions

For portfolio development, the annual emission reduction levels serve as upper-bound constraints
on the sum of emissions from generators and market and contract purchases. CO, emissions
equal the input cap levels in every year. Figure 1 shows the CO, emission levels for the base case
and CO; reduction scenarios. Credits from sales of owned generation are not shown.

Figure 1. CO, Emissions

CO, Emissions from Generation and Market and Contract Purchases
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Appendix A
Scenario PVRR Costs and Comparisons to the Base
(System Optimizer Model Output)

9-year PVRR @ 7.15%
Cost Components (millions) Base Scenariot Scenario 2
Existing Station Fuel Costs S 6584|$ 538|S 5767
Existing Station Variable O&MCosts S 6711 S 5671 S 607
Existing Station Emission Costs $ - 1S - s -
Existing Station Dispatch Adder Costs | $ - 1S - s -
Existing Station Fixed Costs S 33181 S 3318 S 3,318
Existing Station Decomm. Costs S - s - s -
Proposed Station Fuel Costs S 9821 $ 989 $ 650
Proposed Station Variable O&MCosts | $ 1,572 S 1,400| S 1,343
Proposed Station Emission Costs S - s - 1S -
Proposed Station Dispatch Adder Costs | S - s - 1S -
Proposed Station Fixed Costs S 2751 S 2701 $ 276
Proposed Station Capital Costs S 7711 S 747 (S 771
Station Total Costs $ 14,173 $ 12,619 $ 12,731
Existing Transmission Variable Costs $ 91 318 4
Existing Transmission Fixed Costs S - 1S - s -
Proposed Transmission Variable Costs | $ - 1S - 1S -
Proposed Transmission Fixed Costs S - 1S - 1S -
Proposed Transmission Capital Costs S 1S 118 321
Transmission Total Costs $ 330 % 3241 % 325
Existing DSMProgram Energy Costs S - S - S -
Existing DSM Program Capacity Costs S 36| S 1361 S 136
Proposed DSM Program Energy Costs S 5921 S 8031 $ 718
Proposed DSM Program Capacity Costs | § 7218 631S 60
Proposed DSM Program Capital Costs | $ 61S 6]S 5
DSM Program Total Costs $ 806 $ 1,008 | $ 920
Existing Contract Energy Costs S 14491 S 1,449 | S 1,445
Existing Contract Capacity Costs S 251% 2518 25
Existing Contract Premium Costs S - s - 1S -
Proposed Contract Energy Costs S - 1S - 1S -
Proposed Contract Capacity Costs S - 1S - 1S -
Proposed Contract Premium Costs S - S - 1S -
Contract Total Costs $ 1,475| % 1,474 | $ 1,470
Spot Onpeak Purchase Costs S 931 841 82
Spot Offpeak Purchase Costs S 40718 52418 241
Spot Onpeak Sale Revenues S 2,127 1S 814 S 930
Spot Offpeak Sale Revenues S 1,301 $ 367| S 482
Spot Net Purchase Costs $  (2928)$ (574)| $  (1,090)
Unserved Energy Costs $ - - 1S -
Unserved Capacity Costs S - IS - 1S -
Unserved Total Costs $ - 1% - 18 -
Total Costs s 13857|% 14852]% 14,356
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Difference of 3-year PVRR @ 7.15% (Scenario minus Base)

Cost Components (millions)

Existing Station Fuel Costs

Existing Station Variable O&MCosts
Existing Station Emission Costs
Existing Station Dispatch Adder Costs
Existing Station Fixed Costs

Existing Station Decomm. Costs
Proposed Station Fuel Costs
Proposed Station Variable O&M Costs
Proposed Station Emission Costs
Proposed Station Dispatch Adder Costs
Proposed Station Fixed Costs
Proposed Station Capital Costs

Scenatio 1
(1,256)
{109)

Scenario 2

$

(818)
(64)

Station Total Costs

Existing Transmission Variable Costs
Existing Transmission Fixed Costs
Proposed Transmission Variable Costs
Proposed Transmission Fixed Costs
Proposed Transmission Capital Costs

Al ninnuvnnnnnn v nn
~
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Transmission Total Costs

Existing DSM Program Energy Costs
Existing DSM Program Capacity Costs
Proposed DSM Program Energy Costs
Proposed DSM Program Capacity Costs
Proposed DSM Program Capital Costs

G U n
'

@ N n

DSM Program Total Costs

Existing Contract Energy Costs
Existing Contract Capacity Costs
Existing Contract Premium Costs
Proposed Contract Energy Costs
Proposed Contract Capacity Costs
Proposed Contract Premium Costs

AN n v v n
N
=
)
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Contract Total Costs

Spot Onpeak Purchase Costs
Spot Offpeak Purchase Costs
Spot Onpeak Sale Revenues
Spot Offpeak Sale Revenues

@B nnnn
1

U

117
(1,312)
(934)

i N n

@

(11
(166)
(1,196)
(819)

Spot Net Purchase Costs

Unserved Energy Costs
Unserved Capacity Costs

@ W

2,354

@i N n

N n

1,838

Unserved Total Costs

Total Costs

|$ 995 $
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