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1 Executive Summary

Puget Sound Energy, Inc. ("PSE") conducted its 2011 Request for Proposals for All Generation
Sources (the "2011 RFP") in an environment with slow economic growth, falling gas and power
prices, and expectations of lower load growth. While these variables introduce uncertainty for
predicting future resource needs and conditions, they also produce opportunities to procure
resources that will provide long-term benefits for customers at today's lower prices.

PSE's evaluation team relied upon its experience as a resource owner and evaluator, its
familiarity with the region's energy market and various analytical tools to analyze and identify the
lowest reasonable cost resource opportunities that meet PSE's resource and timing needs. To do
this, PSE's evaluation process involved quantitative analyses that used portfolio screening and
optimization models, and qualitative analyses that evaluated the risks and merits associated with
each proposal. PSE also updated its load, power and gas price forecasts multiple times between
the publication of the May 2011 Integrated Resource Plan and completion of the RFP quantitative
analyses in May 2012 to reflect the most current information available to us at the time the
analysis was conducted. The results of this analysis led PSE's evaluation team to recommend
pursuing the following proposals:

(i) the Coal Transition (Centralia) PPA (#11102), a 13-year fixed-price power
purchase agreement ("PPA) that ramps up to 498 MW over a four-year period to

match PSE's capacity need;
ar1117), |

‘beginning in 2016;

(iil) thmwﬂuﬂ a 10-vear PPA for 100
MW rom an existing natural gas-fired combined cycle facility

PSE's analysis shows that when combined with PSE's existing resources, the selected RFP
resources represent the lowest cost portfolio with the lowest risk compared to other alternatives in
the 2011 RFP. This report describes the 2011 RFP evaluation process, the results it produced,
and how PSE balanced a variety of findings and considerations to select the lowest reasonable
cost resources to meet the needs of its customers.
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2 Resource Need

A Need for New Resources Drives the 2011 RFP

The Integrated Resource Plan guides PSE's efforts to acquire new energy resources at the
lowest reasonable cost, as directed by the Revised Code of Washington chapter 19.280 (RCW
19.280). PSE biennially prepares a revised Integrated Resource Plan. Each Integrated Resource
Plan provides an updated customer demand forecast and an analysis of the costs and risks
involved in securing new energy supplies.

PSE filed its 2011 Integrated Resource Plan (the "2011 IRP") with the Washington Utilities and
Transportation Commission ("WUTC") in May 2011 in Docket Nos. UG-10960 & UE-10961. The
2011 IRP presented a strategy to meet the growing needs of PSE’s customers that included (i) a
combination of increased energy efficiency, (ii)increased renewable power, (iii) additional
transmission capacity, and (iv) the addition of natural gas-fired peaking facilities.

Although the 2011 IRP recommended a resource acquisition strategy, PSE must make decisions
in a dynamic environment of changing needs, pricing and other external factors to acquire
specific resources based on actual resource availability and cost. Such considerations also inform
PSE's decisions regarding the size and timing of resource additions. A discussion of PSE's
capacity and renewable resource needs, as prescribed by PSE's resource planning process, is
included below.

The 2011 IRP identified a need for new capacity resources within three years.

The 2011 IRP identified a need for 917 MW of additional supply-side and demand-side capacity
resources in 2012 to meet customer's peak and energy needs.

Updates to the PSE’s capacity continue to show a growing capacity need driven by
expiring contracts

At the time of the publication of the 2011 Request for Proposals (the “2011 RFP") in October
2011, PSE updated its supply side capacity need to 385 MW to reflect resources added after
publication of the 2011 IRP and the F2011 load forecast. PSE continued to update the capacity
need throughout the 2011 RFP process by incorporating resources added after publication of the
2011 IRP' and results from the F2012 load forecast’. PSE's final capacity need forecast for the
2011 RFP is depicted in Figure 1.

1 Approximately 500 MW of short-term resources (various contract starts and lengths) and transmission contract
extensions were not known for inclusion in the analysis for the 2011 IRP which partially meet PSE's 2012 capacity need.
2 The 2011 RFP analysis uses the draft F2012 load forecast from April 17, 2012. This difference between the April 17,
2012 peak forecast and the final F2012 forecast is less than 0.1% through 2025 and grows to 0.5% by 2031.
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Figure 1. Electric Resource Capacity Need Forecast®
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Table notes:

2012

385

241

138

2013
| 434

451

242

2014 | 2015 [2016 | 2017
Fese — s
653 730 879 1,005

| 460 554 728 866

(1) Based on 2011 Integrated Resource Plan; includes a planning reserve margin of 15.7%
(2) Capacity need reflects need for additional operating reserves if new resources are on PSE'’s system
(3) Update to need reffects addition of shori-term hedges, no existing gas plant retirements, line loss update (presented to

EMC on 12/15/2011 and 3/15/2012)

(4) F2012 reflects loss of Jefferson County as of 4/2013, updates of existing gas plant contribution to peak

(5) Final F2012 load forecast shows negligible change to capacity need

3 Electric peak capacity need as defined in the 2011 IRP.
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The ability of a capacity resource to provide reliable power during winter months is an important
consideration for the 2011 RFP. PSE performs winter season peak planning for the months of
November through February. PSE’s winter peak, however, usually occurs in December. PSE's
capacity need in Figure 1 is a one-hour December peak.

PSE'’s near-term (2012-2016) need for resources is driven by expiring contracts. According to the
2011 IRP, contracts amounting to more than 850 MW of nameplate capacity are scheduled to
expire between 2011 and 2016.*

The 2011 IRP shows PSE is on track to meet near-term renewable targets.

Washington state's renewable portfolio standard ("RPS") requires that PSE meet specific targets
for qualifying renewable energy. PSE must have sufficient "qualifying renewable energy" to equal
at least 3% of load by 2012, 9% by 2016 and 15% by 2020.

The 2011 IRP renewable energy compliance forecast predicted that PSE would be able to
achieve its renewable targets through 2019 with its current portfolio of renewable resources. The
2011 IRP further predicted that PSE would need to acquire approximately 823 additional
renewable energy credits ("RECs") to meet its 2020 target.

Updates to PSE’s renewable outlook continue to indicate that PSE is on track to meet
near-term renewable targets.

Updates to PSE's forecast continue to predict that PSE has sufficient renewable resources to
achieve its near-term compliance targets under the RPS. By the time PSE filed its final RFP in
October 2012, the company's updated renewable resource outlook reflected a reduced need of
approximately 771 RECs in 2020. The company continued to update its forecast during the RFP
process. Figure 2 depicts the final RFP renewable outlook, which was prepared using the F2012
load forecast and updated REC banking assumptions.

4 See PSE's 2011 Integrated Resource Plan at www.pse.com/irp, Chapter 5, pages 5-16 to 5-17, for a table depicting
PSE long-term contracts for electric power generation and the dates they are scheduled to expire.
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Figure 2. PSE's renewable resource compliance outlook
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The final renewable outlook predicts that PSE would need to secure an additional 566,000 RECs®
by 2023 for compliance purposes. This update assumes REC banking to the extent allowable by
law, and that RECs in excess of the banking provision would be sold at a voluntary market price.
This timing may change if it becomes more cost-effective to sell rather than bank excess RECs,
or to acquire additional renewable resources early. Other changes, such as load forecast updates
or environmental policy changes, could also impact the timing and volume of renewable resource
additions. See Appendix D for details about PSE's REC banking assumptions.

PSE released the 2011 RFP in October 2011

PSE filed a draft 2011 RFP with the WUTC on August1, 2011. The WUTC subsequently
approved the draft 2011 RFP on October 13, 2011. PSE released the 2011 RFP on October 17,
2011,

The 2011 RFP asked power producers, marketers, and power-plant developers to help PSE
procure new electricity resources by 2016. The RFP indicated that PSE would consider various
contract arrangements, such as investment in existing power plants, ownership of new plants, or
long-term PPAs.

5 The REC need was incorrectly identified in the EMC presentation on June 12, 2012. The above chart reflects the REC
need considered in the Phase 2 analysis of alternatives.
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The RFP is not the only method by which PSE may acquire new resources.

PSE may acquire new resources to meet the needs of customers in several ways. The
Washington Administrative Code ("WAC") 480-107-001 states that a utility may acquire additional
generation resources:

1) through a competitive bidding process, which PSE refers to as its request for proposal
process,

2) by constructing additional electric resources, or
3) by purchasing power through negotiated contracts.

PSE’s evaluation team screened two self-build opportunities during the 2011 RFP evaluation
process. Both self-build development opportunities are based on natural gas-fired peaking
resources. PSE also screened two PPA proposals submitted outside of the 2011 RFP
("unsolicited proposals"), one for power sourced from a photovoltaic solar development project
and one for power sourced from an existing waste-to-energy facility.

Section 4 summarizes the RFP proposals received and briefly describes both the unsolicited
proposals and self-build development resources included in PSE's evaluation. Appendix A is a
complete list of all of the RFP and unsolicited proposals. Appendix F describes the self-build
opportunities.
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3 RFP Environment
Economy

National Economic Outlook

The 2011 RFP was conducted in an environment with slower economic growth than the 2011 IRP
forecasted. During the RFP process, PSE revised its load forecast. For the purpose of creating
the F2012 load forecast incorporated into Phase 2 of the RFP process, PSE used the Moody's
Analytics U.S. Macroeconomic Forecast dated February 2012, which projected a delayed, but
continued, recovery with real GDP growth reaching near 4% by 2014. The Moody's Analytics U.S.
Macroeconomic Forecast also projected declines in the unemployment rate every year in the
near-term, in lockstep with increasing total employment, which started to grow at a healthy pace
by 2014. With manufacturing gaining strength and businesses beginning to hire more, the
Moody's Analytics U.S. Macroeconomic Forecast projects positive signs for an impending
economic recovery.

Risks to the outlook still exist. Economic problems in Europe, foreclosures preventing price
stabilization in the U.S. housing market, job cuts by local governments and uncertain government
action over extension of programs like payroll tax cuts and unemployment insurance programs,
are all downside risks to the national economic outlook.

Regional Economic Outlook

Although PSE's service area does possess some distinctive characteristics, it is integrated with
the broader national and global economies and its pattern of growth is highly correlated with that
of the rest of the nation. Total employment growth in the service area shows recovery as the
national economy recovers, and then moderates in the long term as hiring by the major
employers in the area levels off. The Boeing Company helps the short term outlook due to strong
growth and associated job creation, but job additions from The Boeing Company are not likely to
continue at the same level in the future.

Any anticipated economic slowdown in China is a potential risk to the region because PSE'’s
service area is highly dependent on international trade, and Asian markets in particular. In
addition, lackluster recovery in the construction sector and continued job cuts by government
continue to pose threats to recovery in the area.

The current regional economic forecast shows worse results than the economic forecast
underlying the F2011 Load Forecast but performs better than the economic forecast underlying
the 2011 IRP Alternate Cyclical Low scenario. Most areas of the economy fall between the F2011
and the IRP Alternate Cyclical Low scenario, with housing recovery trending closer to the IRP
Alternate Cyclical Low scenario in the short term through 2012. Housing recovery does come
closer to the F2011 forecast levels through 2016 before slowing to near the Alternate Cyclical
Low for the remainder of the forecast.
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Commodity pricing

Gas prices

Trends in gas prices and forecast since 2008.

Gas prices have trended downward since 2008. The declining prices are due to the continued
and increasingly efficient development of shale gas resources and stagnant growth in demand.
As gas producers have gained more experience in drilling and developing shale gas resources,
the cost of production has declined. This is especially noticeable in the short-term prices. The
relatively slow economic recovery in the U.S. and uncertainty in world-wide growth prospects
have also tended to reduce prices. Specifically for Sumas, slowing demand for Western Canadian
Sedimentary Basin (WCSB) gas in eastern markets, due to penetration of Marcellus and Utica
shale gas in eastern Canada and northeastern United States, and delays in Alberta Oil Sands
demand, has created a relative surplus of supply in western Canada.

Additionally over the shorter term, the relatively warm 2011-12 winter in North America reduced
gas demand. This reduction in demand tended to reduce prices during the heating season. Much
of this gas was diverted to storage, which has tended to reduce prices for the 2012 summer and
2012-13 winter. PSE reflected this reduction in gas demand in its 2011 RFP Base with New Gas
forecast shown below where forwards marks for 2012 are as low as 2002 historical prices.

Figure 3. Comparison of Historical Annual Average Sumas Gas Prices to Forecast

REDACTED
VERSION
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Electric prices

Due to the correlation between power and gas prices, the downward trend of natural gas prices
causes downward pressure on power prices. Power prices are not always as stable as shown in
the forecasts, they can shift up or down over time. The following chart compares the historical
MidC power prices (2000-2011) to the forecasts starting with the 2005 Least Cost Plan to the
current 2011 RFP. [Note: The forecast power prices shown starting with the 2007 Integrated
Resource Plan and ending with the 2010 RFP include CO2 costs]

Figure 4. Comparison of Historical Annual Average Power Prices to Forecasted
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Environmental Policies

PSE considers a variety of state, regional and environmental policies as part of its overall
resource evaluation process. During the 2011 RFP analyses, two Washington state policies were
particularly important to PSE's decisions: the Renewable Portfolio Standard and the Emissions
Performance Standard.

Renewable Portfolio Standard ("RPS"). The Washington RPS, as defined by The Energy
Independence Act, Chapter 19.285 RCW, requires PSE to acquire qualifying renewable
resources to meet the following targets: 3 percent of load by 2012, 9 percent of load by 2016, and
15 percent of load by 2020. At the time the 2011 RFP was issued, PSE forecast that the company
had acquired sufficient renewable resources to meet its compliance targets through 2019. Since
that time, PSE has revised its renewable resource outlook to reflect updated load forecast and
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the potential to rely on REC banking. This updated outlook reaffirmed that PSE is well-positioned
to meet its near-term compliance targets. The resource need discussion in Section 2 offers a
closer look at PSE's renewable outlook and REC banking assumptions.

Emissions Performance Standard ("EPS"). Chapter 80.80 RCW imposes an emissions
performance standard on baseload electric generation in the State of Washington.Ei Electric

utilities may not enter into a long-term financial commitment’ for baseload electric generation on
or after July 1, 2008, unless the generating plant's emissions are the lower of:

¢ 1100 pounds of GHG per megawatt (MW)-hour; or
s the average available GHG emissions output as updated by the Department of Commerce.

Impact on Market PPAs. In effect, because PSE cannot demonstrate that a power contract
sourced from unspecified resources ("Market PPA") meets the above criteria, PSE may only enter
into Market PPAs with terms less than five years, or those that can designate a specific pool of
EPS-compliant resources.

Transition coal update. On April 29, 2011, Governor Gregoire signed Engrossed Second
Substitute Senate Bill 5769 (the “Coal Transition Energy Bill"), which provides certain exemptions
to the emissions performance standard to encourage the early closure of coal-fired plants in
Washington. The Coal Transition Energy Bill required Governor Gregoire to enter into a
Memorandum of Agreement with owners of baseload electric generation facilities in Washington
that produce coal transition power, such as TransAlta Centralia Generation LLC, by January 1,
2012, requiring specified emissions reductions.

The Coal Transition Energy Bill amended the emissions performance standard (i) to allow the
Centralia plant to comply with GHG emissions performance standards by shutting down one of its
two boilers by the end of 2020 and the other by the end of 2025 and (ii) limit the technology that
the Centralia plant would be required to implement for nitrogen oxides controls. The Coal
Transition Energy Bill also removed the limitations that had previously been imposed on the
facility limiting the duration of new financial commitments for the output from the facility.

Appendix G contains brief descriptions of a variety of additional existing and potential
environmental policies.

Permitting

Development of new gas fired combustion turbine facilities in PSE's western Washington service
territory is becoming more and more challenging due to a number of siting difficulties. One of the
most basic hurdles is finding suitable industrial locations. Western Washington has become
heavily developed with residential and commercial establishments and many of the industrial
centers have receded in the face of it. When one looks for locations with reasonable proximity to
both gas pipeline and transmission lines, the number of locations that one could reasonably

6 Baseload electric generation means electric generation from a power plant that is designed and intended to provide
electricity at an annualized plant capacity factor of at least 60 percent.

7 Long-term financial commitment means (1) either a new ownership interest in baseload electric generation or an
upgrade to a baseload electric generation facility; or (2) a new or renewed contract for baseload electric generation with a
term of five or more years for the provision of retail power or wholesale power to end-use customers in this state.

10
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expect to site new gas fired facilities is very small. Beyond siting, the most prominent
development challenge is the restrictions related to the airshed. The Puget Sound region
currently has one non-attainment area, the greater Tacoma area, that is in non-attainment for PM
2.5. Given the lack of a developed offset market for this region, it would be nearly impossible to
site a new, Major Source, facility in that immediate area. The entire Puget Sound region is also
flirting with potential non-attainment designation for Ozone. In 2011, President Obama delayed
the installation of more stringent Ozone attainment requirements until 2013 which in turn, delayed
any designation for Western Washington. However, the potential still remains.

Outlook

Regional outlook (load-resource balance)

Today, the Pacific Northwest finds itself highly interconnected by transmission to Canada in the
north and California in the south. These three regions are interdependent both physically and in
market terms. Accordingly, planning, markets, and system operations must be carefully
coordinated. The Pacific Northwest is "long" on generation resources for both energy and
capacity — provided sufficient transmission exists to deliver that electricity into and out of the
region and to the ultimate load. Constraints to PSE's ability to access this regional surplus is an
important aspect of PSE's capacity resource need reflected in resource planning analysis.

The conclusion that the region is long on resources is based on analytical findings of the Pacific
Northwest Regional Resource Adequacy Forum ("Resource Adequacy Forum"). Created in 2005
by the Northwest Power and Conservation Council ("NPCC") and BPA, the Resource Adequacy
Forum's express purpose is "developing a framework to provide a means of assessing whether
the region has sufficient deliverable resources to meet its electricity demands reliably." Their
assessment is based on forecasts of loads, existing (not planned) generation, and conservation
consistent with the NPCC's 6" Power Plan; it looks five years into the future. Their analysis
concludes that the region has sufficient energy and capacity to meet adequacy metrics, provided
such resources can be delivered to loads.® PSE is an active participant in the Forum's work, and
we find their detailed examination of the sufficiency of market resources extremely useful to the
resource planning process.

Transmission outlook

Transmission to PSE’s system is constrained. Although PSE holds transmission rights on the
Bonneville Power Administration (“BPA") system that are not tied to specific resources, these
rights are earmarked for PSE's programmatic hedging program and for meeting winter capacity
need on a short-term basis. Until BPA completes upgrades on critical constrained paths, PSE is
unlikely to obtain additional firm transmission to the PSE system for new resources. To qualify as
a capacity resource, PSE asked RFP bidders proposing resources on the BPA system to identify
available long-term firm transmission to PSE's system or demonstrate that BPA would grant such
transmission rights. Therefore, BPAs network open season ("NOS") process was of particular
interest during the 2011 RFP.

In response to increased electric generation resource development in the Northwest, which has
been largely driven by wind developers, BPA implemented the NOS process to help the agency

8 See http.//www.nw.council.org/energy/resource/Default.asp

11
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identify and prioritize needed transmission system upgrades. The NOS process eliminated the
outdated requests by clearing the existing queue, requiring parties seeking transmission service
to submit new requests through NOS, and obligating all NOS participants to accept the
transmission they request if BPA implements an upgrade. Thus, the NOS process allowed BPA to
prioritize and plan transmission upgrades based on a committed need.

One of the most critical paths for delivering energy to PSE load centers from resources located
east of the Cascade Mountains is the Cross Cascades North (CCN) flowgate. In March 2012, a
regional planning entity called ColumbiaGrid released the final report created by the CCN study
team, indicating that the best alternative for increasing the transmission capacity on the CCN
flowgate is through a new 500kV BPA transmission line, estimated to cost over $1B. The report
did not specify exactly when a new transmission line is needed to be built, and BPA currently
does not have such a project in its 10 year plan. There are a few smaller transmission upgrades
that will increase the transmission capacity on the CCN flowgate in the near-term; however, PSE
expects to have difficulty obtaining new transmission capacity on the CCN flowgate within the
next 10 years.

PSE outlook

Supply and demand uncertainties. PSE continues to face a number of supply and demand
uncertainties that affect the way PSE considers long-term resource decisions. Uncertainty about
the speed and timing of economic recovery in Washington and the region presents challenges to
load forecasting. Factors such as increased energy efficiency and load uncertainties could
potentially reduce demand in the future. Alternatively, variables such as the uncertain impact of
future environmental regulations or increased demand to serve electric vehicles could increase
PSE's need for new resources.

Prices have come down since the last RFP. Falling prices have created an opportunity for PSE

to meet our near-term resource needs, while helping to mitigate long-term volatility and escalating
costs by locking in a portion of our long-term resource needs at today's lower prices.

12
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- Proposals Received

PSE received a total of 27 proposals for resources in response to the 2011 All Source RFP
(“RFP"). Some proposals included multiple offers from one or more generating sources.
Additionally, PSE received two unsolicited proposals. Of the 29 proposals, 11 are from operating
projects while 18 are development projects. See Appendix A for a list of the 2011 RFP proposals.

Figure 5 below summarizes the overall resource mix and number of megawatts proposed.

| Proposals MW|
Renewable resources 9 454]
Wind 4 369
Biomass 3 61 Renewables
Solar-PV* 2 24 resources (9)
Thermal resources 11 3,124 Thermal
Coal 1 500] resources (11)
Natural gas - CCGT 6 2,006
Natural gas - SCGT 1 179
Natural gas - CHP 1 29
Natural gas - Recip 1 110
Natural gas - GT 1 300
Other resources 9 2,631
Market PPA 4 400
Hydro 1 77
Cold fusion 1 1,880
Energy storage 2 251
Waate-to-ener%r‘ 1 23 Other (9)
[Totar* 29 6,209

*The table above includes one unsolicited waste-to-energy offer and one unsolicited solar offer that were screened and
compared with the RFP proposals during Phase 1 of the RFP evaluation process. No unsolicited offers were selected for
further evaluation during Phase 2.

Figure 6 depicts operating and development resources by resource type.

[ Logend
Operating (11)
Wind (1)
Coal (1)
Natural gas - CCGT (4)
Market PPAs (4)
Waste-to-energy (1)

Operating
(11)

Development (18)
Wind (3)
Biomass (3)
Solar - PV (2)
Natural gas - CCGT (2)
Natural gas - SCGT (1)
Natural gas - CHP (1)
Matural gas - Recip (1)
Natural gas - GT (1)
Hydro (1)
Energy storage (2)
Cold fusion (1)

Development
(18)

13
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Operating versus development resources.

PSE received a total of 11 proposals for operating resources and 18 proposals for development
resources. All but one of the renewable offers proposed development resources. The capacity
proposals were evenly split, with 10 proposals for existing resources and 10 for development
resources.

Operating status became a key factor in PSE's screening decisions, because, in general,
operating resources tend to be lower cost with less risk than development resources.

Market PPAs and the impact of Washington's EPS.

As described in Section 3, Washington's Emissions Performance Standard ("EPS") limits power
contracts sourced from unspecified resources ("Market PPA") to less than five years. PSE may
still consider long-term PPAs sourced from either a specific resource or a specified pool of
resources that comply with the EPS greenhouse gas emissions limits.

Not all of the Market PPA offers submitted in response to PSE's 2011 RFP appeared to be EPS
compliant as proposed. PSE contacted the potentially non compliant bidders to discuss the terms
of their offers. Some bidders proposed adjustments to their offers; however, they did not provide
adequate information to determine whether the projects were truly EPS compliant.

Ultimately, because Market PPA products must be short-term in order to comply with the EPS,
PSE determined that these products may be better evaluated and negotiated by our portfolio
hedging group. The hedging group is focused on short-term resources over the next 3 years. As a
result, their analysis is more aligned with short-term forward market prices and PSE’s operational
needs in the non-winter seasons.

Figure 7 below depicts proposed resource types by location.
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As shown in Figure 7, most of the biomass and natural gas-fired generation proposals are located
along the I-5 corridor. Wind projects are grouped east of the Cascade Mountains in Washington,
along the Mid-Columbia river in northeast Oregon, and in Montana. Please note that Figure 7
does not include an energy storage system and a fusion power project to be sited at unspecified
locations within Washington state, and four Market PPA proposals from unspecified resources.’

The 2011 RFP produced roughly half as many responses as the 2010 RFP and a similar number
of proposals received in response to the 2008 RFP. In total, PSE received 31 proposals in
response to the 2008 RFP, 64 proposals in response to the 2010 RFP, and 29 proposals in
response to the 2011 RFP. Figure 8 below compares the proposals received in response to the
2008, 2010, and 2011 RFPs.

Figure 8. RFP proposals received, 2008-2011

2008 2010 2011

Proposals Proposals Proposals

Biomass 0 8 3
Coal 1 0 1
Demand response 0 1 0
Hydro 3 2 1
Market PPAs 9 10 4
Nat Gas 10 18 10
RECs 0 2 0
Solar 0 1 9
Wind 8 21 4
Cold Fusion 0 0 1
Energy Storage 0 0 2
Waste-to-Energy 0 0 1
Total 31 64 29

PSE screened several unsolicited renewable proposals and potential self-build
opportunities during the RFP evaluation process.

To ensure selection of the most cost effective and risk-mitigating options available to PSE, the
RFP evaluation team screened two unsolicited resource proposals and two potential self-build
opportunities.

Unsolicited proposals.

PSE received two additional proposals outside the RFP process ("unsolicited proposals), which
were screened alongside the RFP proposals in the 2011 RFP. The first proposal offered a 20-
oot oy 12 AN souced fom o e

acility is scheduled to be online in Q1 2013. The second proposal offered a 5-year
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PPA for 23 MW sourced from generation produced by an existing [ | | G facility. A
complete list of all RFP and unsolicited proposals is provided as Appendix A.

Self-build Opportunities.

PSE staff considered two self-build opportunities based on two simple-cycle combustion turbine
peaking technologies, a frame model ("frame peaker") and an aero-derivative model ("aero
derivative peaker"). Either option could be online in time to meet winter capacity need in 2015
and are assumed to be sited in Skagit County, Washington. The frame peaker configuration
would be capable of producing 197 MW and the aero derivative peaker would be capable of
producing 200 MW of power at ISO conditions. The assumptions associated with these self-build
opportunities are described in Appendix F.
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5 Evaluation Process

PSE's resource evaluation process is designed to be consistent with guidance set forth in the
Washington Administrative Code ("WAC") and the Revised Code of Washington ("RCW"), which
encourages utilities to seek resources that provide clean, safe and reliable power to meet their
needs using lowest reasonable cost as a criterion. RCW 19.280.020 defines "lowest reasonable
cost" as "the lowest cost mix of generating resources and conservation analysis of a wide range
of commercially available resources." Further, WAC 480-107-035 provides guidance regarding
the minimum criteria that must be considered when evaluating and comparing resources:

At a minimum, the ranking criteria must recognize resource cost, market-volatility risks, demand-
side resource uncertainties, resource dispatchability, resource effect on system operation, credit
and financial risks to the utility, the risks imposed on ratepayers, public policies regarding
resource preference adopted by Washington state or the federal government and environmental
effects including those associated with resources that emit carbon dioxide. The ranking criteria
must recognize differences in relative amounts of risk inherent among different technologies, fuel
sources, financing arrangements, and contract provisions. The ranking process must complement
power acquisition goals identified in the utility's integrated resource plan.

PSE's 2011 RFP process involves a two-phased approach designed to quickly identify the most
promising proposals for a thorough combination of quantitative and qualitative evaluation. This
approach allows PSE to efficiently organize its efforts and target the most promising proposals
with thorough scrutiny. The following is a description of the process PSE follows to evaluate and
select resources in accordance with Washington's laws.

Phase 1: Screening

PSE's evaluation began with an initial screening, sometimes referred to as a "fatal flaw"
screening (a "Phase | screening"), in which PSE's Resource Acquisition department guides a
cross-functional evaluation team in screening and eliminating proposals with high costs,
unacceptable risks, or feasibility constraints. Working groups screened each proposal according
to the evaluation criteria set forth in PSE's 2011 RFP document. PSE reviewed both the
qualitative and quantitative attributes of a proposal, including price, development and construction
status, commercial terms, environmental impacts, permitting issues, technical considerations,
operating characteristics, transmission and interconnection, and project-specific economic
analysis. Phase | included asking data requests of the bidders to clarify PSE’s understanding of
the proposals.

In general, PSE prefers offers that benefit customers by complementing PSE's resource and
timing needs, minimizing cost, minimizing risk, providing strategic and financial benefits, and
providing additional public benefits. Each of these evaluation criteria contains a set of sub-criteria
or guidelines that specify PSE's preferences for a successful proposal.

Please see Appendix B for a description of PSE's evaluation criteria.
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Figure 9. Summary of primary evaluation criteria

+ Parent guarantee and performance
bonds for new construction

* No PSE credit support

= Can be shaped to match PSE's need
(gas) or resource shape matches PSE's
need (wind)

Cost minimization
* Lowest reasonable cost and

Public benefits

+ Economic benefit to the risk

community « Portfolio impacts
= Local support for the project + Results in firm transmission
* Low environmental impact to PSE's system

Risk management

* Commercially-proven technology with long-term reliability
« Ability to meet project completion milestones within cost
proposed

The screening process also included a deterministic quantitative analysis using its Portfolio
Screening Model | (the “Screening Model") to identify proposals with prohibitive costs. The
Screening Model identifies PSE's long-term revenue requirements for the incremental generic
portfolio developed based on the 2011 IRP resource strategy and a current outlook on capacity,
renewable, and energy need. Then, the Screening Model simulates the impact on portfolio
economics by replacing “generic” resources with a specific proposal from the 2011 RFP.

The Screening Model calculates five metrics used by PSE to assess the economic viability of
individual proposals: levelized cost, portfolio benefit, portfolio benefit ratio, net cost per unit of
contribution to need, and levelized portfolio benefit per unit of contribution to need. A definition for
each of these metrics is included in Appendix E, which describes the Screening Model, and in
Section 7 where the Phase 2 quantitative results are presented. Each metric offers a slightly
different perspective on the economic benefits associated with each proposal. All five metrics
should be considered when comparing resources.

Throughout the screening process, the working groups met to discuss the risks and merits of the
proposals. Following the review meetings, working groups submitted data requests to bidders
seeking answers to outstanding questions or concerns related to proposals that were not
eliminated during our initial screening. Examples of the types of information sought in these data
requests include, but are not limited to: clarification of deal terms, clarification of cost assumptions
included in the proposal, development status update, and information related to transmission and
integration of the resource.

In addition to formal data requests, working groups contacted respondents directly to ask
questions or request clarification of proposal materials. The working groups reported back to the
RFP evaluation team describing their findings, with particular attention paid to the merits and risks
of the proposal and any outstanding questions or areas of concern.
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Upon completing the initial screening, the evaluation team identified a "candidate short list" of the
most promising resources for further quantitative analysis and targeted qualitative evaluation.
Selected proposals were generally those identified as having a lower cost and less risk than other
alternatives.

Phase 2: Optimization and Due Diligence

Proposals selected for the candidate short list were subjected to more rigorous examination
during the Phase 2 review (often called a "due diligence" phase). Phase 2 is typified by greater
interaction with selected candidates and additional quantitative analysis, designed to support a
deeper understanding of the proposals and their potential performance within PSE's portfolio.
Members of the evaluation team had an opportunity to submit additional data requests and to
contact selected candidates regarding outstanding or unclear data request responses, potential
commercial terms and other open issues. Team members also began to discuss and set
expectations for potential deal terms.

The Phase 2 quantitative process re-examined PSE’s load forecast and its impact on resource
selections, and current and long-term natural gas prices. These updated assumptions and
information were incorporated into the analysis. The Phase 2 analysis incorporates the PSM llI
model (the “Optimization Model”) that creates optimal, integrated portfolios for each scenario and
sensitivity considered. Integrating PSE's AURORA, optimization, and stochastic models allows
PSE to evaluate costs and risks of different portfolio selections while varying peaks, load, hydro
generation, wind generation, natural gas prices, and power prices. Additionally, the team created
new relative rankings of resource options in the Base with New Gas scenario that reflect the most
current assumptions for PSE demand, power prices, and gas prices.

The analysis allows the company to quantify how sensitive the portfolios and resources are to its
planning assumptions, and provides insights into how PSE ratepayers' costs are affected by
adding different types of generation. The following are some of the critical questions posed as
part of this analysis:

¢ How might economic conditions and load growth affect resource decisions?
e What are the key decision points and most important uncertainties in the long-term
planning horizon, and when should we make those decisions?

* What impact might very different levels of natural gas prices have on resource decisions?

« How might future carbon regulation affect the relative value of resource alternatives?

PSE’s 2011 IRP in Chapter 5 describes generally the process to create optimal portfolios and
evaluate costs and risks. Appendix | of the 2011 IRP provides more in depth descriptions of
the AURORA model, Stochastic Model, and the PSM IIl Optimization Model.

Figure 10 summarizes the Phase 2 analysis assumptions associated with each scenario and
sensitivity. See Appendix D for a description of the specific assumptions associated with each of
the scenarios and sensitivities.
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Figure 10. Optimization Model scenario assumptions

INPUT ASSUMPTIONS
Generic e
PSE Gas Price AUR.ORA Resource EmISlSIOI'IS
Demand Electric Price c Price
SCENARIOS osts
Base Base Base Base Base None
EPAAPA
Base + CO2 Base Base Base+ CO2 Base Analysis
1 Base + Base +
Basew/New Gas Base NoW Cas Mo Cak Base None
High Prices Base High High Base None
Low
Low Growth Structural? Low Low Base None
SENSITIVITY
Low Price Base Low Low Base None
w/ Base Load

Notes:
(1) “Basew/New Gas™ New Wood Mackenzie gas prices as of late April 2012
(2) Lowerregional population growth

PSE held periodic meetings with the evaluation team during the due diligence phase to provide a
forum for discussing key findings and updates to open issues. PSE held a final team meeting to
review findings and confirm a recommended short list on May 14, 2012. Selected proposals are
defined as those with the lowest reasonable cost and risk that best complement PSE's resource
and timing needs.

To summarize the key findings of PSE's evaluation team, the Resource Acquisition group
prepared an executive summary of findings that outlines key qualitative risks and advantages,
guantitative metrics, as well as each proposal's selection status and the rationale for that
selection status. Please see Appendix C for the executive summary of findings.

Throughout the process, PSE officers were kept apprised of our progress and decisions. The
Resource Acquisition team presented formal updates to the Energy Management Committee, and
other updates through informal internal discussions, presentations and reports. PSE also
delivered periodic updates to the WUTC. Appendix H contains presentations made to the Energy
Management Committee and to WUTC Staff.

Sections 6 through 8 below describe the evaluation team's findings and recommendations.

Recommendations were presented to the Energy Management Committee at the end of the
evaluation on June 12, 2012. PSE notified bidders of their selection status in June.
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6 Screening and Results ("Phase 1")

More than 2,200 megawatts (“MW”) of operating capacity from 11 proposals'® evaluated in the
2011 RFP screening analysis provided positive portfolio benefits to meet PSE's near-term
capacity need. Development resources were not cost competitive and have multiple qualitative
risks. Approximately, 2,000 MW of the operating capacity offered may provide capacity for 10
years or longer, while only approximately 675 MW might provide long-term capacity of 15 years
or longer. Not all of the operating capacity proposed has a definitive long-term transmission
solution.

PSE eliminated 18 proposals (including the two unsolicited proposals) after completing the Phase
1 screening because of quantitative and/or qualitative flaws. Examples of such flaws included:

s Project is not viable as proposed.

e Unacceptable risk associated with counterparty, commercial terms, development
schedule, technology, permitting, etc.

¢ No transmission or interconnection proposed and no clear solution available to
ensure commercial operation date (“COD”) by date needed.

* Project costs are high relative to other alternatives.

The quantitative Phase 1 screening relied upon a long-term natural gas price forecast and power
price forecast from April 2011. See Appendix D for more detailed descriptions of scenario
assumptions. Although PSE recognized that gas prices were falling from prior forecasts, this
difference would not change the resources selected for Phase 2 evaluation because the costs
and risks of development resources were significantly higher than those of existing resources,
and PSE received an abundance of viable existing resource offers in response to its RFP.

The executive summary in Appendix C describes both the qualitative and quantitative findings for
each project. Appendix C also shows the quantitative screening results by resource type.

Of the 18 proposals eliminated during Phase 1, 17 were development resources with higher costs

and more significant qualitative risks than existing alternatives. Only one existing resource was
eliminated during Phase 1: the“&nsolicited PPA). This offer was
submitted to PSE prior to the RFP process, and was evaluated alongside our RFP alternatives.
PSE's screening analysis determined that pricing for this offer was not as competitive as other
existing resource offers, and the proposal was ultimately withdrawn by the bidder prior to the end

of Phase 1.

Nearly all of the proposed renewable resources were eliminated from consideration during the
screening process for two reasons. First, all but one of the renewable offers were for
development resources, which were generally higher cost and risk options than existing
alternatives. Second, as described in Section 2, PSE's renewable outlook predicts that the
company has sufficient renewable resources to meet its RPS targets until approximately 2023

"% Note that the-proposal, which contained offers from both a combined cycle resource and a peaking resource,
is considered two proposals for the purposes of evaluation.
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when all RECs produced from existing resources are banked. Because of this, renewable
resource proposals in the 2011 RFP were competing with lower cost and risk existing resources
to help fill PSE's capacity need. PSE selected the two most favorable renewable resource offers
from Phase 1 to compare with existing capacity alternatives in Phase 2, the [l _
(#11116) biomass development project, and the_#1 1113) wind project, the only
operating wind project.

Upon completion of the Phase 1 screening, PSE selected a candidate list comprised of twelve
proposals for further evaluation. The selected proposals represent the most attractive offers from
all resource types when both qualitative and quantitative factors are considered together.

Figure 11 summarizes the selected resources. The executive summary of findings included as
Appendix C summarizes the risks and benefits associated with each selected and non-selected
proposal, and describes the rationale for PSE's selection decisions. In general, proposals with
positive economic benefits and no fatal flaws identified during the screening process advanced to
Phase 2 for further qualitative and quantitative review.

Figure 11. Proposals selected for Phase 2 evaluation

Counterparty and Project Operating vs. Term
Development Offer (yrs) Mw
n/a Firm energy 4
Existing Firm energy 10
Existing PPA Extension 5
n/a Firm energy E
n/a Firm / Peak / 10
Exchange
Development Project PPA 25
Existing Tolling 5/10 up tc-
entralia Transition Coal Existing PPA 14 up to 500
ransAlta (#11102
Existing Tolling 10
Existing Own / Tolling 1]
n/a Firm / Peak / Call / 5/10
Exchange
Existing Own / PPA 15/20/ 25
11113)
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7 Optimization and Due Diligence, and Results ("Phase 2")

As PSE transitioned to the second phase of its evaluation of the most promising resources, it was
important to consider not only the individual merits of each proposal, but also the portfolio impacts
of potential resource combinations. To ensure that modeling assumptions would be as current as
possible for the Phase 2 analysis, the team delayed completion of its evaluation and resource
selection to be able to incorporate a new lower natural gas price scenario and PSE's new F2012
load forecast

The RFP evaluation team met periodically during Phase 2 to discuss proposal updates, findings
and revisions. Throughout Phase 2 the evaluation team continued to carefully consider the
potential risks and benefits of each proposal that could not be quantified, such as the likelihood of
obtaining firm transmission to PSE's service territory in time for delivery, the impact of
Washington's Emission Performance Standards ("EPS") on Market PPAs'', what potential
contract terms might look like, and other critical components. To do this PSE continued to submit
formal data requests and spoke directly with bidders to better understand proposal offers, terms
and conditions. These data requests and discussions led to term sheet revisions and updated
pricing for the following resources:

. _(#1 1124) - lowered offer price and extended the contract term

« Coal Transition PPA (#11102) - lowered the offer price and updated volumes to ramp in
more closely to resource need and slowly ramp down as project nears shutdown

. W(ﬁﬂﬁ) - updated pricing due to error in the initial
her and some lower offers and adjusted contract

start to provide more time to put a transmission solution in place

° W{m 1126) - update start date of contract to allow more
Ime 1o i[dentity pool of resources and lowered volume to ensure pool of resources meets

the EPS.

Consideration of data responses, discussions with bidders and other ongoing qualitative review

also led the team to eliminate four proposals (containing multiple offers) prior to the final Phase 2

quantitative analyses due to serious risks or fatal flaws. In addition to the four eliminated
roposals, the| #11103) and the

. re also eliminated due to serious risks.
evaluate the option (#11103) and the |

PPA option (

continued to
Centralia 14-year

Figure 12 lists the proposals and offers eliminated prior to completing the Phase 2 analyses and
summarizes the key risks that led to these decisions. For additional description of the benefits
and risks of these offers, refer to the executive summary of findings provided as Appendix C.

" In effect, because PSE cannot demonstrate that a power contract sourced from unspecified resources ("Market PPA")
meets the criteria imposed by the EPS (as described in Section 3 of this document), PSE may only enter into Market
PPAs with terms less than five years, or those that can designate a specific pool of EPS-compliant resources.
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Figure 12. Phase 2 proposals eliminated prior to completing quantitative analysis

Proposal Rationale

Uncertain transmission solution; change in control risk
limits flexibility; as proposed the project economics are
less favorable than other RFP alternatives

(#11117)

No transmission solution (fatal flaw)
(#11112)

_(#11 113) |PSE currently has no near-term renewable need; project

continues to face community issues from earlier development

at a later date.

_(#11116) PSE currently has no near-term renewable need; development

risk; counterparty risk

REDACTED
VERSION

I olling agreement is higher cost than the ownership offer;
#11103) potential amendment to the Emissions Performance Standard
ould impact the costs or limit the sale of power to less than 5
ears

In addition to the above offers, th (#11127) proposal was not included in
the quantitative analyses. 11127) withdrew its proposal during Phase 2. This left PSE
with 7 proposals (containing multiple offers) remaining for further consideration in Phase 2.

As described in the RFP process section, the Phase 2 quantitative evaluation was designed to
create optimal, integrated portfolios for each scenario and sensitivity considered and to evaluate
the costs and risks of different portfolio selections while varying peaks, load, hydro generation,
wind generation, natural gas prices, and power prices. Additionally, the proposal offers were
ranked in the scenario that best reflects the most current assumptions for PSE's peak demand,
power prices, and gas prices.

Figure 13 provides the optimization results for the five scenarios considered in the 2012 RFP. As
shown, the Coal Transition PPA (#11102) is selected in 4 of 5 scenarios. However, each scenario
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is not equally weighted. The Base w/ New Gas price scenario represents the most current
forecast of natural gas and power prices.

Figure 13. Scenario Optimization Results

Scenario
Base w/ . Selected in X
Base Base + CO2 High Prices Low Growth Z

New Gas of 5 Scenarios
G 1 1103) 0
PSE Self ﬁuifd Peaker ! ] X b
O i1112) [ _ X [ X _ X 3
G :11110) X _ X X 3
|Coal Transition (Centralia) PPA X X X X a
O 1 1123) X 1
O (:i11123) X 1
O i1 123) X ] x 2
[ JEGEEE) . X 1
—  CE i x s
Portfolio Cost ($000) [ 10,151,274 | 13,491,908 | 9858326 | 11,097,217 [ 7,966,006 |

Notes:

(1) Selection in more scenarios is considered favorable; however, scenarios are not equally weighted

(2) “Base w/ New Gas” scenario reflects most current gas price forecast; proposed Base scenario for 2013 IRP

(3) In “Base + CO2" scenario, Centralia PPA (#11102) is tested with a higher PPA price to reflect the increase in market
prices between “Base” and ‘Base + CO2" (see slide [x] for details)

(4) Transition Coal (Centralia) PPA (#11102) analysis includes equity component based on PSE's self build peaker

While the scenario analysis tells us which resources are selected, it does not indicate how close
one resource decision is compared to another decision.

To better understand the optimization results, the quantitative evaluation team considered
sensitivity analyses. The following were questions posed in that analysis:

WAC 480-07-160
2. would (D 1 9) Q) e uction change selections?

3. Would a #11124) price reduction change selections?
P g

4. Would a_(#1 1103) offer price reduction change selections?

To answer these questions, PSE staff studied one change at a time in its analysis. In the first
sensitivity,

dln the second, the (#11118) price was reduced until it was selected
in each scenario. Similarly, PSE tested sensitivities in which the offer prices for the_
(#11124) and the_(#HwS) offers were reduced. The result shown in
Figure 14 is the highest increase in the Coal Transition PPA price where the PPA is still selected.
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Figure 14. Coal Transition PPA Price Sensitivity
Scenario
B /N Selected in
Base "’sesw €W Base + CO2 Low Growth High Prices  Xof5
"8 Scenarios
S @« o o = e -
(#11103) I il i I8 o 0
PSE Self Build Peaker | Ll ) VR | 0
#11124) X X 2
#11110) X X X 3
Coal Transition (Centralia) PPA X 1 X [ [ ¢ i X X 5
X 1
#11123) 0
#11123) X X N N 2
; 0
(#11117) X X X X X 5
Portfalio Cost ($000)
Wl Centralia price acjustmen D GED I D GEE
w/ Centralia price as offered 10,151,274 9,858,326 | 13,491,908 7,966,006 | 11,097,217
Increase (Reduction) in portfolio cost with
sensitviy .l o = o amm

Figure 15 shows the price decrease necessary for the_toll (#11118) to be

selected.
Figure 15. (P rice Sensitivity

Scenario
Base w/ New _ _ Selected in
Base Gas Base + CO2 Low Growth High Prices Xofb
Scenarios
What % does PPA price need to be
reduced to be selected? - - - - - 9
G - 1103) 0
PSE Self Build Peaker e X o —
-(#1 1124) X X X X 4
#11110) X X 2
Coal Transition (Centralia) PPA X " X I X 3
| X 1
(#11123) ' 72 IR X 2
(#11123) =—0=
X X X X X 5
(#11117) X X X X 4
Paortfolio Cost ($000)
v/ (orice reduction G G D G
v/ orice as offered | 10,151,274 097,
Increase (Reduction) in portfolio cost with i
sensitivity .
CONFIDENTIAL PER
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Figure 16 shows the price decrease necessary for the {1 1124) to be selected.

Figure 16._Price Sensitivity

Scenario

Selected in

Base Baser:;New Base + CO2 Low Growth High Prices Xofb
Scenarios

What % does PPA price need to be
reduced to be selected? - - - . . 5
O 1 1103) 0
PSE Self Build Peaker X ) X 2
#11124) X X X X X 5
#11110) X X X 3
Coal Transition (Centralia) PPA X X X 3
- X 1
#11123) X X 2
(#11123) 0
N X ) X 2
(#11117) X X X X 4

Portfolio Cost ($000)

w/{erice reduction

w/{rrice as offered 10,151,274 | 9,858,326 | 13,491,908 | 7,966,006 | 11.097.217
Increase (Reduction) in portfolio cost with ‘
sensitity - e ® @ ]

Figure 17 shows the price decrease necessary for the_(#‘! 1103) offer to
be selected.
Figure 17._Price Sensitivity

Scenario
Base w/ New Selected in
Base s Base + CO2 Low Growth High Prices Xof5
Scenarios

What % does Purchase price need to - - : - | - 2

be reduced to be selected?

N 1105 [ XXX X X

PSE Self Build Peaker

#11124) | ] X : ‘ X
#11110) [ | X L !
! ! X

ahna—a‘—uo.cj

Coal Transition (Centralia) PPA
X
(#11123)
#11123) X X
X X X X
(#11117)
Portfolio Cost ($000)
/e roduction G GED G GED G
v/ rrice as offered | 10151274 9,858,326 13491924  7.966006 11,097.217
Increase (Reduction) in portfolio cost with
sensitty ® - e (] =
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In each analysis, the Coal Transition PPA (#11102) includes an equity return based on PSE's
self-build peaker. The table rows labeled w/ Centralia (#11102) price as offered, w/
(#11118) price as offered, w/ () (#11124) price as offered, and w/ (NN ¢:11103)
price as offered are the Portfolio costs in $000s of the original optimization shown in Figure 13.

The conclusions of this sensitivity analysis are as follows:

Coal Transition PPA (#11102) price sensitivity

e Coal Transition PPA (#11102) would be selected in 4 scenarios even at higher contract
prices than offered

e Inthe “Low Growth” scenario it is not as attractive as other RFP alternatives.

G -~ (#11118) price sensitivity
- ) o ¢ need to be reduced by () for

selection in 3 of 5 scenarios

¢ |none of those 3 scenarios it is being selected with Coal Transition PPA (#11102)

@ 1 1124) price sensitivity

. _ (#11124) price would need to be reduced by.for selection in 5 of 5
scenarios

e In 3 scenarios the_(#11124) is being selected with Coal Transition PPA
(#11102)

e In the "Base w/ New Gas" scenario the combination of— {#11124),-

(#11118), and PSE’s self build peaker displaces Coal Transition PPA
(#11102), but the cost is essentially the same

G 1 1103) price sensitivity

¢ In order for the_purchase option to be selected in three scenarios the
purchase price would need to decline by approximately-from the original price
offered.

o Furthermore, in order for () ourchase option to be selected in the remaining 2
scenarios, Base and High Prices, the purchase price would need to fall by just overi

¢ \When adjusting the_purchase price for selection, the option was chosen
along with the Coal Transition PPA in only the High price scenario. In the remaining 4
scenarios, the Coal Transition PPA was excluded.
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Generally, PSE's quantitative analysis demonstrates that the valuation of resource alternatives is
close. Small changes to price, volume, timing, or PSE’s capacity need impact the combination of
resources that are being selected.

Another sensitivity analysis was conducted to better understand whether PSE could rely on short-
term market purchases until 2015™. In this analysis, PSE relaxed the model constraint that
required us to meet the 15.7% planning reserve margin in 2013 and 2014. This sensitivity
assumes that current contract opportunities are lost unless selected at the contract terms
proposed. Figure 18 shows the result of this analysis. Centralia (#11102) is selected in 3 of 5
scenarios.

Figure 18. Sensitivity analysis of relying on market in the near-term

HIGHLY CONFIDENTIAL PER Scenario
WAC 480-07-160 )
Base Base + CO2 Resew/ High Prices  Low Growth Seiac "_‘ %
Start New Gas of 5 Scenarios
O 1 103) 2014 X I 1
PSE Self Build Peaker 2015 . . . X 1
[ ] _'['é{l_i'fzzf] 2012 '_ '_ i X | i X 2
G 11110) 208 | x [ x | [ 2
Coal Transition (Centralia) PPA 2012 X o : X X 3
[ N 2014 | X 1
O i) 2014 X X 2
O ) 2016 X X 2
O :i1118) 2012 | [
I 1) 2013 X X x [ X X 5

To better understand the risk of selecting the Coal transition PPA, PSE performed another
analysis to compare a portfolio with and without the Coal Transition PPA (#11102). To create a
portfolio without the Coal Transition PPA (#11102) that would provide an equal level of service to
customers as the portfolio created under the Base w/ New Gas scenario (“with Centralia”), a
sensitivity was created in the Optimization Model (Low Growth with Base Load) where the gas
and power prices in the Low Growth scenario were used in place of the prices in the Base
scenario. This portfolio is referred to as “No Centralia”. Figure 19 compares the performance of
each portfolio in the five scenarios. The Centralia PPA (#11102) provides the biggest portfolio
benefits when gas and power prices are higher.
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Figure 19. Evaluation of Portfolios with and without the Coal Transition PPA

With No
Centralia | Centralia

N 11103)

PSE Self Build Peaker X
G 11124 X
G0 X X
Coal Transition (Centralia) PPA X
G 1 1123)

G 11123) X
i 11123) X

O i11115) X
N :11117)[ X

Scenarios
Portfolio Cost B N
° ?IU o8 Base Base + CO2 S sl High Prices |Low Growth
($000's) Gas

No Centralia
With Centralia
(Benefit)/Cost
Portfolio with
Centralia

For these same portfolios with Centralia and No Centralia, PSE performed risk analysis
consistent with the approach in the 2011 IRP. PSE analyzed the range of the portfolio costs
varying natural gas prices, power prices, hydro generation, wind generation, and peak and
energy loads to assess the cost and risk of the 2011 RFP resource alternatives. Figure 20
demonstrates that the portfolio with Centralia reduces both costs as well as risk measured by
TVar20. While the No Centralia portfolio captures better the benefits of lower market prices,
overall the range of portfolio costs is narrower with Centralia in the portfolio.
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How do | interpret PSE's quantitative risk metrics?
s TVar90 ($): Lower is better.

TVar90 is a risk measure to analyze bad outcomes, calculated as the mean of the worst
10% of possible outcomes.

e Cost at Risk ($): Lower is better.

Cost at Risk is the TVar90 less the expected cost and measures the distribution
between the expected cost and the high cost outcomes.

« Volatility (%): Lower is better
Volatility is a measure of year-to-year variability in costs. It is an indicator of portfolios
that would result in more or less stable rates over time. Volatility is estimated as the
mean standard deviation of percentage changes in year-to year costs across the 1,000
Monte Carlo simulations.

o TVar10 ($): Lower is better. (this is not a measure of risk, rather a measure of upside
potential)

TVar10 measures the mean of the best 10% of possible outcomes.
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Figure 20. Stochastic Risk Analysis
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In order to test the robustness of the choice of portfolios with and without Centralia, portfolio
optimization was performed for each of the 250 draws of power prices, gas prices, hydro
generation, wind generation, and peak/energy loads created by the Stochastic model. This
provides for more combinations of portfolios with and without the Coal Transition PPA since it can
be argued that the Coal Transition PPA can be combined with other proposed resources. The
Coal Transition PPA was picked in about 56% of the 250 optimal portfolio selections, in
combination with other resource acquisitions or generic resources.

Figure 21 shows the plot of expected revenue requirements on the horizontal axis and TVar90 on
the vertical axis. It shows that most portfolios with the Coal Transition PPA have lower TVar90s
compared to portfolios without Coal Transition PPA. The same scatter plot (Figure 22) for the
Cost at Risk in the vertical axis shows that the Cost at Risk for portfolios with Centralia is lower
than those without Centralia. As indicated in the chart, portfolios in the lower left corner are lower
cost and risk. Portfolios in the upper right corner are higher cost and risk.
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Figure 21. Expected vs. TVar90
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Figure 22. Expected vs. Cost at risk
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Figure 23 on the next page shows the Phase 2 relative project rankings from the PSM | screening
model in the Base with New Gas price scenario. These results have been updated since the EMC
meeting on June 12, 2012 to correct an overstatement of market purchase costs which includes
the doubling up of transmission costs. This change does not change the selection of resources in
Phase 2, since PSE relied upon the qualitative review and the optimization results. Figure 23
includes proposals eliminated during Phase 2 before PSE conducted its optimization and risk
analysis.

The following key provides a guideline for interpreting the five quantitative metrics PSE uses to
rank proposals for comparison.

How do | interpret PSE's quantitative metrics?

e Portfolio Benefit ($): Higher is better. This metric is useful for comparing projects with
the same winter capacity value.

Portfolio benefit is the difference between the net present value portfolio revenue
requirement with the proposed project in the portfolio replacing an equivalent amount of
generic resource, and the net present value portfolio revenue requirement of the all
generic portfolio.

e Levelized Cost ($/MWh): Lower is better. This metric is useful for comparing projects
that have the same or similar operating characteristics.

Levelized cost is the net present value of the proposed project's revenue requirement
divided by the net present value of the proposed project’s generation.

 Portfolio Benefit Ratio: Higher is better. This metric is useful for comparing projects
that have the same or similar operating characteristics.

Portfolio benefit ratio is the portfolio benefit divided by the net present value of the
proposed project's revenue requirement.

e Levelized net cost per unit of contribution to need ($/kW or $/REC): Lower is better.
This metric is useful for comparing across technologies and size.

Levelized net cost per unit of contribution fo need is the difference between the net
present value project revenue requirement and the net present value market revenue of
the project's generation divided by the net present value of the project's capacity
contribution. If a renewable project is being considered, then the numerator is divided by
the net present value of the project’s contribution to PSE’s renewable energy target.

* Levelized portfolio benefit per unit of contribution to need ($PB/kW or $PB/REC):
Higher is better. This metric is useful for comparing across technologies and size.

Levelized portfolio benefit per unit of contribution to need is a project’'s portfolio benefit
divided by the present value of the project’s capacity contribution. If a renewable project
is being considered, If a renewable project is being considered, then the numerator is
divided by the net present value of the project's contribution to PSE’s renewable energy
target.

34



3HC)

(MM

Page 38 of 315

Exhibit No

T SOUND ENERGY

@ PUGE

PSE 2011 RFP Document

VERSION

CONFIDENTIAL PER
WAC 480-07-160

T /s czo 7 234 S 190925 § 5T €107 | 83ld paxid (eTTTTH)
z 53Y \“ $ltro T uum“ $1veo’st § u 5z v10Z | 201id paxid _m:ﬂﬁ_h
Bupjuey 3 wig)
234/ a3/ siasd ELES 234 / 9d | yauag HMW/S 1eniuo) | ueis |diysisumo d
TR it vanjad pazijenst |ofopiod| B0 /@ [3aloid| Jovdd G
pazijanal | oljojilod | pazij@na] pazijanal
pazijaa=n joog
ME]3 [e383
MY ET0 M (zzo'6T) S Sz #T0Z | @31d paxid |(9TTTTH)
(44 A 90°0 1 I {£82'98) S ST v102 durfjoL
i A {e00) zr M (s15'27) § 5 €T0C | 22d paxid
ot Tl (o0} 1T MY {os¥T) s 5 ¥T0Z | 921d paxid
8 |y {to0) o1 M {ssv'T) s o1 €107 | 221d paxiy
ET 8] 000 3 M 6288 5 6z vT0Z | diysiaump
1T A 500 8 WY 08S'ET § SE stoz | digsisumo | ('ypaL awesy) 1ayead pjing |95 3
9 M LO0O L it | POTLT S 1iEE ET0C duj|jolL
S Y 910 9 W 66697 S [ ] -
z M ZTo S M vEOPT S 9 £102 SuijjoL
.h| MY 90’0 v !ﬂv_l 999'gg § ¥1 €10z 8J1lid paxi4
£ M sz'0 £ Il 7S8'ET S 1 vI0Z | 821id Xapu|
¥ M ZE0 T M [BLOT § 1T 9107 | 22Md xepu]
E L 8’ e My 8/8'6Z S 9 9102 auyjjol
Supjuey wa)
M/ oiley | Supjuey 000 | umn/s
w1/ 150D 312N | yauag | My /ad M1/ ad yaueg | 1s0) peathog) 2iess (dnpummg sjesodoug Avede)
150D 13N pazijanal /23 |aloid| Jovdd
Pazijana | 01]0j140d | pazIRAdT] 01|0j3110d | PazI[aAa]
pazijanal joog

sBunjuey j09foid aAne|ay z aseyd "¢z 24nbi4

H1GHLY CONFIDENTIAL PER
WAC 480-07-160




Exhibit No.  (MM-3HC)
Page 39 of 315

@ PUGET SOUND ENERGY

PSE 2011 RFP Document

The quantitative analysis demonstrates that resources are relatively close in terms of economics.
Small changes to price, size, timing, or PSE’s capacity need impact the combination of resources
that are being selected. Ultimately, it is a combination of the quantitative results and the
qualitative findings that determine PSE's resource strategy.

Figure 23 summarizes the primary qualitative and quantitative findings that led to PSE's short list
selection decisions at the end of Phase 2. Additional details about the risks and benefits of all of
the RFP proposals are provided in the executive summary attached as Appendix C.

Figure 23. Summary of Phase 2 Qualitative and Quantitative Findings

Status

Proposal

Quantitative summary

Qualitative summary

|Selected

Selected

Coal Transition
|PPA

TransAlta (#11102)
Start: 2012

[Term: 13-yrs

Size: ramps up to
498 MW

e Least costin 4 of 5 scenarios

e Lowers risk of higher portfolio
costs

e Positive economic benefits;
competitive levelized cost;
reasonable portfolio
benefit/kw

e Benefits of long-term physical
fixed price increases with
rising power costs

e Best match to PSE's growing
capacity need

Provides long-term physical firm
energy in addition to capacity
Firm power backed by physical

100 MW of long-term firm
transmission secured with BPA

for contract term after
exercising renewal rights in
2016; PSE holds 398 MW of
long-term firm transmission (to
be confirmed with BPA
Counterpa

Strong counterparty (BBB S&P
credit rating) with long history of
international owner/operator
performance

Consistent with and supportive
of state policy goals and is
supported by public
Opportunity may be lost if not
pursued now considering the
MOA between the state and
TransAlta

e Least costin 4 of 5 scenarios

e Top ranked proposal based on
screening model results

e  Attractively priced winter-only
“heat rate call option”

e Fits into future capacity need

Strong counterpart
reguires transmission contract
= —

Timing allows ability to continue
to monito
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Status Quantitative summary Qualitative summary
Selected e Leastcostin 3 of 5 scenarios | ® Strong counterparty relationship

e  Competitive levelized cost with low risks

e Benefits of long-term physical |  Provides grid system benefits
fixed price increases with associated with location
rising power costs °
Creates capacity surplus for
years

may
create opportunity to negotiate
better terms

Not Least cost in no scenarios
elected e  Other RFP alternatives have
more favorable economics
e  Size would produce
substantial surplus until

Existing facility will likely face

Not e Leastcostin 2 of 5scenarios | « 10-yr deal is complicated by the
elected e Positive economic benefits; Emissions Performance
however, additional analysis is Standard
required to evaluate e Transmission solution uncertain

appropriate market premium due to competing requests at
of energy exchange (offered d areq
at aﬂpremium; PSE Trade

Floor indicates premiums are | More competitive pricing could

closer to.for short term be sought through PSE's

deals) portfolio hedging group with
lower transaction costs and
risks

Not e Leastcostin 3 of 5scenarios | e Since PPA is required to be
elected e  Economic benefits are less than 5-yrs due to

negative; short-term PPAs Emissions Performance

may be better evaluated Standard, the short term trade

through hedging program desk may be able to obtain a

more competitive offer with
lower transaction costs and
risks
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8 Bringing It All Together

Figure 24 presents the selected 2011 RFP short list and its impact on PSE's load-resource
balance outlook, if all of the selected resources are acquired. The final short list was presented to
PSE's Energy Management Committee on June 12, 2012.

Figure 24. RFP Short List Outlook

Comparison of Need

with RFP Short List! 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Capacity (Deficit) / Surplus in MW2 (129) | (226) | (430) | (517) | (681) | (BO9) | (B24) | (B46) | (B41)
Coal Transition PPA

[F——
1)

Remaining Capacity (Deficit) / Surplus in MW

REDACTED

VERSION

Notes:

(1) This chart demonstrates how the RFP short list fits into PSE s need and does not suggest that PSE will contract for all
p!'()p().ﬁ'(:.’{j Fesonrces.

(2)  Capacity need does not reflect need for additional operating reserves when new resources are on PSE's system (see chart
on page 3 for capacity need that includes operating reserves).

(3) capacity as shown is reduced by PSE’s operating reserve requirement for this resource addition.

{4) Under the F2012 “low load” forecast, the need for 500 MW of capacity shifts from 2015 to 2016.

Next steps

Short list. PSE's evaluation indicates that the Coal Transition PPA (#11102) should be pursued
first and immediately because the opportunity to pursue this resource may be lost if delayed. This
is because Senate Bill 5769 (the "Coal Transition Energy Bill") requires at least 500 MW of coal
transition power to be placed under long-term contract by December 2012, or the MOA may be
terminated.” To be effective, the Coal Transition PPA (#11102) requires pre-approval from the
Washington Utilities and Transportation Commission ("UTC"), which is a 180-day process.

PSE's analysis indicates that other short list resources should not be executed until the outcome
of the Coal Transition PPA (#11102) pre-approval process is known. Because short list selection
is largely based upon the best combination of resources to produce a portfolio that is lowest cost
and risk compared to other alternative resource portfolios, if the Coal Transition PPA (#11102) is
not approved by the UTC, the remaining resources on the RFP short list may change.

13 The Coal Transition Energy Bill provides certain exemptions to the Washington state Emissions Performance Standard
(introduced in Section 3) to encourage the early closure of coal-fired plants in Washington.
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Market PPAs. As described in Section 3, Market PPAs from unspecified resources are limited by
the Washington state Emission Performance Standard (RCW 80.80) to term lengths less than five
years. While PSE's RFP team takes a long-term view of resource acquisition, looking to minimize
cost and risk by locking in stable, attractively priced long-term resources, PSE's hedging group is
focused on acquiring short-term resources to meet the company's near-term needs. The hedging
group's evaluation process is closely aligned with short-term forward market prices and PSE's
operational needs in the non-winter seasons. As a result, the hedging group may be better-
positioned to evaluate and negotiate short-term market products.

Cost of market purchases. PSE’s portfolio analysis of the RFP bids includes market purchases
when hourly demand is greater than the dispatch of the portfolio of resources being studied. The
PSM | screening model includes transmission costs for market purchases while the PSM IlI
optimization model does not. The PSM Il model does not easily incorporate the transmission cost
of market purchases into the resource decision because it does not separate market purchases
and sales. While PSE believes it is reasonable and important to reflect these transmission costs,
the optimization analysis as presented in this document does not include these costs. A solution
is currently being developed that will provide the impact of the of the added transmission costs.
Once this is completed PSE will run the added transmission costs though the optimization model
scenarios to confirm that the results do not appreciably change with the added transmission
costs. Adding transmission costs to market purchases in the optimization analysis would increase
the overall costs for all portfolios. Coal transition power would benefit from the change because it
is replacing the increased costs of market power. Our expectation is that the selection of coal
transition power will not change as a result of this improvement in the optimization model.
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Evaluation Criteria

1 Compatibility with Resource Need
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2 Cost Minimization
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3 Risk Management
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4 Public Benefits
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5 Strategic and Financial
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1. Quantitative Evaluation

A. Process

Similar to PSE's 2011 IRP, the quantitative analysis for the 2011 RFP is a three-
step process, as shown in Figure 5-11 of PSE's 2011 IRP.

Step 1: Identify Needs and Resources
Step 2: Create optimal, integrated portfolios for each scenario
Step 3: Evaluate costs and risks

In Step 1, PSE updates the calculation of need to reflect the most current PSE
load forecast and resources available to meet need. Additionally PSE screens
the RFP offers in the Portfolio Screening Model | (PSM | or “screening model”) to
help identify a candidate short list to conduct further due diligence. For Step 2,
PSE uses its Portfolio Screening Model Il (PSM Il or “optimization model”) that
integrates dispatch from the AURORAxmp model to create optimal, integrated
portfolios for each scenario. In this process, inputs assumptions and resource
needs are reviewed to ensure that the most current data informs the decision
process. Finally, for Step 3 PSE uses the combination of the stochastic,
AURORAxmp, and PSM Ill models to identify costs and risk of portfolios.

B. Models

Each model, with the exception of the PSM | screening model, is described in
detail within Appendix | of PSE's 2011 IRP. Additionally, an attachment to this
document further describes the screening model. The screening model is an
earlier generation of the Optimization model and relies upon the same financial
model as the PSM Il model. The key differences are the method of constructing
portfolios and dispatching resources. See Appendix E for more information
about the PSM | model.
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C. Metrics

The screening model identifies PSE'’s long-term revenue rec:[uirs.ements1 for the
incremental generic portfolio and compares the cost of the generic portfolio to a
portfolio that contains the resource being evaluated, displacing an equivalent
amount of generic resource.” The optimization model identifies PSE’s long-term
revenue requirements for the incremental portfolio under multiple scenarios and
the risk of each portfolio.3 Together, the quantitative metrics and qualitative
review identify the lowest reasonable cost portfolio and resources.

Screening model metrics

The screening model calculates five metrics used by PSE to assess the
economic competiveness of individual proposals: 1) portfolio benefit, 2) levelized
net cost per kW or REC, 3) levelized portfolio benefit/ kW or REC, 4) levelized
cost, and 5) portfolio benefit ratio. Each metric provides a slightly different
perspective on the economic benefits associated with each proposal.

1. Portfolio Benefit ($): difference between the net present value portfolio
revenue requirement with the proposed project in the portfolio replacing an
equivalent amount of generic resource, and the net present value portfolio
revenue requirement of the all generic portfolio. (Higher is better. Useful
for comparing projects with the same winter capacity value or the same
contribution to meeting PSE’s renewable energy target.)

2. Levelized Cost ($/MWh): the net present value of the proposed project’s
revenue requirement divided by the net present value of the proposed
project’s generation. (Lower is better. Useful for comparing projects that
have the same or similar operating characteristics.)

3. Portfolio Benefit Ratio: portfolio benefit divided by the net present value
of the proposed project’s revenue requirement. (Higher is better. Useful for

! Revenue Requirement includes fixed and variable costs of new resources and variable costs for existing
resources.

. Appendix E provides an example of the construction of the portfolio with the RFP resource and how the
change in portfolio cost is developed.

3 . 3 . . .
* Revenue Requirement includes fixed and variable costs of new resources and variable costs for existing
résources.
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comparing projects that have the same or similar operating
characteristics.)

4. Levelized net cost per unit of contribution to need ($/kW or $/REC):
difference between the net present value project revenue requirement and
the net present value market revenue of the project’s generation divided
by the net present value of the project’s capacity contribution. If a
renewable project is being considered, then the numerator is divided by
the net present value of the project’s contribution to PSE’s renewable
energy target. (Lower is better. Useful for comparing across technologies
and size.)

5. Levelized portfolio benefit per unit of contribution to need ($PB/kW
or $PB/REC): a project'’s portfolio benefit divided by the present value of
the project’s capacity contribution. If a renewable project is being
considered, then the numerator is divided by the net present value of the
project’s contribution to PSE'’s renewable energy target. (Higher is better.
Useful for comparing across technologies and size.)

Risk metrics

The metrics used to evaluate risk that are identified in the simulations in the
optimization model are Tail Var90, Cost at Risk, and volatility.

1. Tail Var 90 (“TVar90”) ($): Lower is better.

TVar90 is a risk measure to analyze bad outcomes, calculated as the
mean of the worst 10% of possible outcomes.

2. Cost at Risk ($): Lower is better.

Cost at Risk is the TVar90 less the Expected Cost and measures the
distribution between the expected cost and the high cost outcomes.

3. Volatility (%): Lower is better
Volatility is a measure of year-to-year variability in costs. It is an indicator
of portfolios that would result in more or less stable rates over time.

Volatility is estimated as the mean standard deviation of percentage
changes in year-to year costs across the 1,000 Monte Carlo simulations.

Page 3 of 29
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2. Key Assumptions

The range of forecasts reflects estimates and assumptions for the following key
areas.

e (Gas prices

e Demand

e CO; costs

e Power prices

Various scenarios are created using a combination of different assumptions for
these variables. Scenarios are “pictures” of the future that reflect a set of
integrated assumptions that could occur together. This enables us to test how
portfolio costs and risks respond to changes in economic conditions,
environmental legislation, natural gas prices, and energy policy. The scenarios
developed for this RFP are listed below.

e Base

e Low Growth

e High Prices

e Base + CO;

e Base + New Gas price

A. Key Inputs

Gas Prices

Trends in Gas Prices since the 2011 IRP Base Forecast

For resource planning and acquisition analyses, gas prices used are a
combination of a 3 month average of the forward price marks and the Wood
Mackenzie Long-Term View (LTV) forecasts. The forward price marks are
typically available for about 5 years ahead (through 2015 as of July 2010 and
through 2016 in April 2012). The Wood Mackenzie LTV is a 20 year forecast.
The inputs used in the forecasts are:

e 2011 IRP Base: Forward marks as of 7/30/2010 + Wood Mackenzie
April 2010 LTV

¢ RFP Phase | Base: Forward marks as of 4/12/2011 + Wood
Mackenzie April 2011 LTV
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e RFP Phase Il Base: Forward marks as of 11/7/2011 + Wood
Mackenzie Oct. 2011 LTV

o RFP Phase Il w/ New Gas: Forward marks as of 4/19/2012 + Wood
Mackenzie April

e 2012LTV

As shown in Figure 2, below, gas prices have shown a decline since the 2011
IRP forecast was developed in July 2010. (Note that in the July 2010 forecast,
Wood Mackenzie assumed that the Alaska pipeline project would reach the North
American grid by 2023 resulting in the decline in prices in 2024. The Alaska gas
pipeline was not assumed to be completed over the 20 year time horizon in the
subsequent forecasts.) The levelized prices have fallen from $8.08/MMBtu in the
2011 IRP forecast to $5.43/MMBtu in the Phase |l with new gas price forecast as
shown in Figure 1.

In general, the declining prices are due to the continued and increasingly efficient
development of shale gas resources and stagnant growth in demand. As the gas
producers have gained more experience in drilling and developing shale gas
resources, the cost of production has declined. This is especially noticeable in
the short-term prices. The relatively slow economic recovery in the U.S. and
uncertainty in world-wide growth prospects have also tended to reduce prices.
Specifically for Sumas, slowing demand for WCSB gas in eastern markets due to
penetration of Marcellus and Utica shale gas into eastern Canada and northeast
US markets, along with delays in Alberta Oil Sands demand, has created a
relative surplus of supply in western Canada.

Additionally, over the shorter term, the relatively warm 2011-12 winter in North
America reduced gas demand, which tended to reduce prices during the heating
season. Consequently, the surplus gas was diverted to storage which has tended
to reduce prices for the summer and coming winter.
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Figure 1. 2011 RFP Annual Average Sumas Price

2011 RFP Annual Average Sumas Price (Nominal $/MMBtu)
Phase | Base Phase Il Base Base w New Gas Low
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VERSION

20-yr
Levelized
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Figure 2. Comparison of Sumas Hub Gas Price Forecasts

Compare Sumas Hub Forecasts-2011 IRP Base, 2011 RFP Phase | Base (Apr
2011),RFP Phase ll Base (Oct 2011),and RFP Phase Il with New Gas (Apr
2012

14.00

12.00
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8.00

6.00
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2011 RFP High and Low Gas Price Forecasts

The high and low forecasts were developed using the base, high and low price
forecasts from the 2011 IRP. Starting with the IRP forecasts, the respective
percentage differences between the base forecast and the high and low price
forecasts were calculated on a monthly basis. These monthly percentages are
based on the rolling 8 year average prices. The rolling average prices were used
in order to smooth out the price effects of the proposed Alaska Gas Pipeline
which was assumed to be completed by 2024 in the April 2010 LTV forecasts.
(Note that the Alaska Gas Pipeline was not included in the 2011 LTV forecast.)
These percentages were then multiplied by the RFP screening base price
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forecast to the get the low and the high price forecasts. Figure 3 shows the gas
price scenarios used in the 2011 RFP
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Figure 3. 2011 RFP Gas price scenarios compared to the 2011 IRP
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Gas prices are not always as stable as shown in the forecasts; they can shift up
or down over time. Below, Figure 4 shows the historical Sumas prices (2000-
2011) compared to the forecasts starting with the 2005 LCP to the current 2011
RFP. Because of the general volatile and unpredictable nature of natural gas
prices, we not only run a base case, but we also run a wide range of scenarios
along with stochastic simulations in order to capture the uncertainty.
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Figure 4. Comparison of historical and forecasted Sumas gas prices
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Demand Forecasts

Customer load is the main driver of need over the 20-year forecast. The demand
forecast PSE develops for the RFP is an estimate of energy sales, customer
counts, and peak demand over a 20-year period. Significant inputs include
information about regional and national economic growth, demographic changes,
weather, prices, seasonality, and other customer usage and behavior factors.
Known large load additions or deletions are also included. Developing
assumptions about national and regional economic trends has been particularly
challenging due to continually changing conditions throughout the period.

Two different demand forecasts were used for portfolio analysis in this RFP:

1) Phase | of the RFP evaluation relied upon the F2011 Base load forecast
and was included in the RFP Phase | Base scenario included in the PSM |
model for screening.

2) Phase |l of the RFP incorporated the more recent F2012 Base, Low, and
High load forecasts. The High load forecast was used only in developing
the distributions of load for the risk analysis. While the 2011 RFP Low
Growth scenario uses the F2012 Low structural load forecast, the low load
forecast was developed to be a pessimistic view of the macroeconomic
variables identified in the base forecast.

PSE F2012 Load forecast
National Economic Outlook

The baseline load forecast is based on the February 2012 Moody’s Analytics
U.S. Macroeconomic Forecast. The February 2012 outlook showed a delayed,
but continued, recovery with real GDP growth reaching near 4% by 2014. The
unemployment rate also declined every year in the near-term, in lockstep with
increasing total employment, which started to grow at a healthy pace by 2014.
With manufacturing gaining strength and businesses beginning to hire more,
there are some positive signs for an impending economic recovery.
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However, risks to the outlook still exist. Economic problems in Europe,
foreclosures preventing price stabilization in the U.S. housing market, job cuts by
local governments, along with uncertain government action over the extension of
programs such as payroll tax cuts and unemployment insurance programs, are
all downside risks to the outlook.

Regional Economic Outlook

While PSE’s service area does possess some distinctive characteristics, it is
integrated with the broader national and global economies and its pattern of
growth is highly correlated with that of the rest of the nation. Total employment
growth in the service area shows recovery as the national economy recovers,
and then moderates in the long term as hiring by the major employers in the area
caps off. The Boeing Company helps the short term outlook due to strong
growth and associated job creation, but job additions from the company are not
likely to continue at the same level in the future.

Since PSE’s service area is highly dependent on international trade, particularly
in Asian markets, anticipated economic slowdown in China is a potential risk to
the region. In addition, lackluster recovery in the construction sector and
continued job cuts by government continue to pose threats to recovery in the
area.

The current regional economic forecast shows worse results than the economic
forecast underlying the F2011 Load Forecast but performs better than the
economic forecast underlying the 2011 IRP Alternate Cyclical Low scenario. In
most areas of the economy it falls in between the F2011 and the IRP Alternate
Cyclical Low scenario, with housing recovery trending closer to the IRP Alternate
Cyclical Low scenario in the short term through 2012. Housing recovery does
come closer to the F2011 forecast levels through 2016 before slowing to near the
Alternate Cyclical Low for the remainder of the forecast.

Figure 5 shows how the load forecasts have changed since the F2010 load
forecast used in the 2011 IRP
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Figure 5. Comparison of PSE load forecast (2011 IRP to current (F2012))
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WUTC comments 2011 IRP acknowledgement letter: “Due to the prolonged recession in the current economic cycle, we
find the 2010-2016 period of the scenario [Low Cyclical forecast] plausible, and urge the Company to give adequate weight to
this forecast as it acquires additional resources during this period of time.”

Note: F2012 baseline reflects loss of Jefferson County April 2013
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Regional Load

To develop power prices, PSE must use a forecast of regional load. This RFP
uses the Northwest Power and Conservation Council’s regional forecast from the
6th Power Plan. Figure 6 below shows the regional forecast, as well as high and
low variations.

Figure 6. NPCC Regional Forecast
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CO, Prices

To evaluate CO; cost risk, PSE used the following estimate in a single scenario
designed to look at the impact of CO, costs on the selection of resources. Given
that the current legislative climate suggests comprehensive carbon legislation is
not likely in the near future, it was not included in the base scenario. In the
scenarios, PSE meets the current legal requirement in WA by including the cost
of compliance in the capital costs for newly constructed resources.

Moderate CO;, cost, $18 per ton in 2013 to $69 per ton in 2031 as shown in
Figure 7.

This estimate was developed using the CO; prices modeled and published by the
Environmental Protection Agency (EPA) in its analysis of the Kerry-Lieberman
“American Power Act” cap-and-trade scheme. In this environment, CO; costs are
reflected in gas prices and power prices. Moderate CO, cost was included in the
Base + CO- scenario.
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Figure 7. 2011 RFP CO; price forecast and price adder for Base + CO, analysis of the Coal
transition PPA.

Mid C Power Price
Nominal $/tCO,e S/MWh

Base Base + CO2 Base Base + CO2

0 18 36.50 47.98

2015 0 21 40.81 54.22

2017 0 25 43.09 57.93

2019 0 29 48.04 64.62

33 50.33 68.73

0 38 57.36 78.01

2025 0 el 59.94 84.36

2027 0 51 . 93.58

2029 59 72.38 102.69

2031 : 111.61
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B. Scenarios

The scenarios developed for this RFP enable PSE to test portfolio costs and
risks in a wide variety of possible future conditions and isolate the effects of an
individual variable.

PSE developed five scenarios for this RFP. (Note that subjective probabilities are
not assigned to the likelihood of any particular scenario occurring).
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The "Base Case" scenario provides a starting set of assumptions; other
scenarios are described by how they differ from it. A full description of the Base
Case follows these summaries. Modifications made in the other scenarios and
sensitivities are deviations from the reference points established in the base case
assumptions described below.

Base Case
Description:

This scenario reflects falling natural gas prices, electricity prices, and the
abandoned federal legislative efforts for an economy-wide cap-and-trade
program since the 2011 IRP.

Resource costs:

The estimated cost of generic resources for the 2011 RFP are consistent with the
2011 IRP applying a 2.5% annual inflation rate.

In general, cost assumptions represent the “all-in” cost to deliver a resource to
customers, which includes plant, siting, and financing costs. PSE’s activity in the
resource acquisition market during and in developing resources in the past five
years informs the company’s cost assumptions. Also, our extensive discussions
with developers, vendors of key project components, and firms that provide
engineering, procurement, and construction services lead us to believe the
estimates used here are appropriate and reasonable.

Heat rates:

Improvements on the heat rate assumptions for new plants are based on
estimates by the Energy Information Administration (EIA) in the Annual Energy
Outlook (AEO) Base Case scenario. New equipment heat rates are expected to
improve slightly over time, as they have in the past.

Regional demand growth:

Regional demand growth is based on the forecast published in the 6th Power
Plan by the Northwest Power and Conservation Council (NPCC).
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PSE demand growth:

PSE-specific demand growth incorporates assumptions about regional demand
growth, but also includes many factors specific to the service territory. Phase |
analysis relied on F2011 forecast described in the 2011 IRP, while Phase ||
analysis was completed with the F2012 forecast. Attachment X describes the
derivation of the F2012 load forecast which is lower than the F2011 load
forecast.

Natural gas prices:

Gas price forecasts are a combination of forward marks in the near term and
Wood Mackenzie forecasts for the longer term. Given the how influential the gas
prices can be on Power prices, two base case scenarios were used:

Phase | — Screening:

e From 2012 through 2015, PSE used the three month average of forward
marks for the period ending April 12, 2011. Forward marks reflect the price
of gas being purchased at a given point in time for future delivery.

o Beyond 2015, PSE uses long-run, fundamentals-based gas price
forecasts acquired from Wood Mackenzie in April 2011. Wood
Mackenzie's modeling assumptions and resulting forecasts are first
compared with other forecasts for reasonableness.

Phase Il — Optimization and Risk:

e From 2012 through 2015, PSE used the three month average of forward
marks for the period ending Nov 7, 2011. Forward marks reflect the price
of gas being purchased at a given point in time for future delivery.

o Beyond 2015, PSE uses long-run, fundamentals-based gas price

forecasts acquired from Wood Mackenzie in October 2011. Wood
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Mackenzie's modeling assumptions and resulting forecasts are first
compared with other forecasts for reasonableness.

Production tax credits, Investment tax credits, and Treasury Grant:
As with the 2011 IRP, this scenario does not include any extensions beyond
current law.

Renewable portfolio standards:

Renewable portfolio standards (RPS) currently exist in 29 states and the District
of Columbia, including most of the states in the WECC* and British Columbia.
This scenario does not assume any changes in existing laws,

Build constraints:
PSE added constraints and retirements on coal technologies to the AURORA
model in order to reflect current legislation.

Low Growth
Low Growth models weaker long-term economic growth than the Base Case.

o Demand for energy is lower in the region and in PSE's service territory.
e Natural gas prices are lower due to lower energy demand.
e The cost of energy resources is lower because demand for power plants is

depressed by lower economic growth.

High Prices
The High Prices scenario models more robust long-term economic growth than
the reference case.

e Demand for energy is higher in the region

e Natural gas prices are higher as a result of increased demand.

4 See http:/ /www.eere.energy.cov/states/ maps/renewable portfolio_states.cfm#chart, the U.S.
Department of Energy website includes a summary of state RPS requirements with links to more
detailed information.
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Base + CO;
The Base plus CO; scenario tests portfolio decisions in a world with moderate
CO; costs.

 Power and gas prices reflect higher CO, costs than the Base Case.

Base with New Gas Price

Base with New Gas Price scenario models the April 2012 updated natural gas
price.

C. Power Prices

One of the primary reasons for conducting scenario analysis is to develop the
power prices used in the screening and optimization models.

The following table shows the power prices used for each of the scenarios:

Figure 8. Annual Average MidC Power Prices, by Scenario
120

-=—Phase |l Base + CO2

+=Phase Il High Growth
100 -
——Phase | Base

~+=Phase ll Base

—— Phase Il Base w/ New Gas

~=—Phase |l Low Growth

Nominal $/MWh

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
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Figure 9. 2011 RFP Mid-C orice forecasts

2011 RFP Annual Average Mid-C Power Price (Nominal $/MWh)
Phase Il Base w Low
Phase | Base Base New Gas Growth High Price Base + CO2

38.43 36.50 30.00 30.94 44.31 47.98
43.49 40.81 35.08 33.59 50.05 54.22
48.68 43.09 4030 3416  54.43 57.93

51.17 48.04 47.58 3618  60.42 64.62

2021 57.24 50.33 51.38 37.56 65.41 68.73

2023 60.60 57.36 54,93 40.55 75.46 78.01

2025 63.28 59.94 58.64 41.58 79.46 84.36
2027 71.96 66.91 62.74 44.96 89.74 93.58

2029 78.56 72.38 67.46 47.18 97.40 102.69
2031 83.41 76.56 72.60 48.76 98.26 111.61

20-yr
Levelized 52.29 48.41 44.64 36.43 61.80 64.98

Below in Figure 10 is a comparison of the 2011 RFP levelized power prices to
the 2011 IRP Levelized power prices. The 2011 IRP prices were based on the
October 2010 release of gas prices and as you can see the general trend is
declining. Due to the high correlation between power and gas prices, the
downward pressure on the power prices is caused by the downward trend of
natural gas prices (see discussion of natural gas prices for more details). In
October 2010, the gas prices were $8.08/MMBtu and resulted in a Power price of
$57/MW, then in April 2011 the gas price dropped to $6.64/MMBtu for Phase | of
the RFP and resulted in a power price of $52.29/MW. The gas prices dropped
again in October 2011 to $6.05/MMBtu and resulted in a power price of
$48.41/MW, and in April 2012 the downward trend continued with a gas price of
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$5.43/MMBtu that resulted in a power price of $44.64/MW. The nearly $3/MMBtu
decline in gas price since October 2010 has dropped power prices almost
$13/MWh.

Figure 10. Mid C Power Prices, by Scenario

Comparisonof 2011 IRP vs. 2011 RFP Levelized Mid-C Price (2012-2031)
Nominal $/MWh

70

50

20 4

10 4

Low ‘ Base | High Phase | Base ‘ Low Base w/ New|Phase |l Base High Base + CO2
Gas

20111RP 2011 RFP

Power prices are not always as stable as shown in the forecasts, they can shift
up or down over time. Below, Figure 11 shows the historical MidC power prices
(2000-2011) compared to the forecasts starting with the 2005 LCP to the current
2011 RFP. (Note: The forecast power prices shown starting with the 2007
Integrated Resource Plan and ending with the 2010 RFP include CO2 costs)
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Figure 11. Comparison of historical and forecasted power prices

Comparison of Historical Annual Average Power Prices to Forecasted
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Because of the general volatile and unpredictable nature of power prices, we not
only run a base case, but we also run a wide range of scenarios along with
stochastic simulations in order to capture the uncertainty.

D. Risk Analysis Inputs

Power and Gas Price distributions

The stochastic modeling process allows PSE to understand the risks to portfolio
revenue requirement associated with individual portfolios by creating 250 Monte
Carlo draws simulating Mid-C power price, Sumas gas price, PSE load,
hydropower and wind generation. AURORAxmp simulated PSE’s portfolio
dispatch, and market purchases and sales based on the 250 draws.

The simulations take into account PSE’s F2012 Load forecast, the RFP Phase Il
range of power and gas prices, and the historical variability of natural gas prices,
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power prices, hydro generation, and wind generation. Figure 12 shows the
annual Sumas price distributions for the 2011 RFP, while Figure 13 shows the

annual Mid-C power price distribution. The purple line shows where the April
2012 Base w/ New gas price forecast appears in the distributions.

Figure 12. Annual Sumas Price Draws (250)

Annual Sumas Price Draws
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Figure 13. Annual Mid C Price Draws (250)
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Figures 14 and 15 compare the simulated annual price distributions to historical
price distributions between 2000 and 2010.

Figure 14. Distribution of Monthly Sumas Prices
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Figure 15. Distribution of Monthly MidC Prices
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E. Generic Resources

Phase |

Exhibit No.  (MM-3HC)
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Phase | generic resource assumptions are the same as the 2011 IRP, but are
shown in 2012 dollars in Figure 16.

Figure 16. 2011 RFP generic resource assumptions

Valuation Year 2012 cceT
Units Primary Duct Fire Primary+DF Frame SCCT

ISO Capaci MW 295 30 325 197
[Winter Capacity {avg Jan temp) MW 304 30 334 213
|Capital Cost {per kW Jan kW 1.620 1,620 1,620

O&M - Fixed (ex prop taxand ins., Jan cap) SRWr 25.20 0.00 22.94

D&M - Variable SMWh 0.47 0.47 0.46

[Capacity Credit % 9% 93% 93%

Gas Transport - Fixed Sk Wyr 35.07 0.00 31.92

Gas Transport - Variabl SMWh 2.40 3.17 2.50

E- ciric T - Fixed SEWoT 0.00 0.00 0.00

Electric Ti ission - Variable SMWh 0.00 0.00 0.00

First year 2014 2014 2014
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Phase Il
Three small updates were made to generic resource assumptions in Phase Il of

the RFP: 1) the start date for generic resources was moved from 2014 to 2015
to reflect the time it would take to construct a new plant, 2) the start date for
generic transmission additions was moved to 2023, and 3) the winter capacity
value for the generic peakers was updated to reflect PSE's 23 degree F design
peak temperature instead of average January temperature.

Figure 17. 2011 RFP Phase Il generic resource assumptions

Valuation Year 2012 CCCT
Units Primary Duct Fire Primary+DF Frame SCCT Wind m Transmission |

IS0 Capacity MW 295 30 325 197 100 25 500
[Winter Ci ity (23 deg F) MW 304 30 34 221 100 25 500
Capital Cost (per kW Winter caparcity) W 1,620 1,620 1,620 1,020 2,252 4,550 458
Q&M - Fixed (ex prop taxand ins.., Winter cap) Sk W-yr 25.22 0.00 22.96

O&M - Variable SMWh 0.47 0.47 D.46

Capacity Credit % 3% 3% 93%

[Gas Transport - Fixed WKW 35.07 0.00 31.02

Gas Transport - Varable SMwn 240 317 Z.50

Electric T ission - Fixed Sk Weyr 0.00 0.00 0.00

Electric T ission - Variable SMWh 0.00 0.00 0.00

First year Availabl 2015 2015 2015

3. Key Model Updates since the 2011 IRP

Two key changes were made to the screening and optimization models for
evaluation in the 2011 RFP. They include a change in logic for end effects and
REC banking.

A. End Effects

For the 2011 RFP, PSE updated the end effects calculations that were used in
PSM | and PSM lll. Although the calculation was a reasonable approach to
calculating end effects, two adjustments were made to the end effects
calculation: 1) Extend the revenue requirement calculation for the life of the plant
2) Include replacement costs on an equivalent life basis for plants that retire
during end effects to put all proposals on equal footing in terms of service level.

7 The Columbia Grid and BPA have indicated that a Cross Cascades North transmission line would not be
built within the next ten years, so the in service date is estimated in 2023,
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Extension of revenue requirement

Previously, end effects were calculated based on a combination of the book
value and operating cash flow. The operating cash flow (market value) is the
market revenue from the output of the plant less operating expenses and current
taxes for the remaining book life of the plant. If the operating cash flow was
positive the end effect value would be book value less operating cash flow. If the
operating cash flow was negative the end effect value would be the book value.
To fully reflect the ongoing costs of the plant, the revenue requirement was
extended over the remaining life of the plant.

The extension of the revenue requirement for end effects is based on the
operational characteristics of the 20" year in the dispatch model. The revenue
requirement calculation takes into account the return on ratebase, operating
expenses, book depreciation and market value of the output from the plant. The
operating expenses and market revenues are escalated at standard escalation
rate.

Replacement costs on an equivalent life basis

Previously in PSM | and PSM Ill, RFP resources that retire during the first 20
years of the evaluation are replaced by generic resources so RPS and capacity
constraints are met. However, when a resource is retired during the end effects
period, it was not replaced by an equivalent plant. As an example, if the term of
a resource ended in the 19" year of the model, that resource would be replaced
and the portfolio would reflect the costs of a replacement plant that goes out 35
years. If the term of the resource instead ended in 20" year it would have no
replacement costs. In this case the model would favor the proposal that ended
in the 20" year since it has no replacement costs.

To account for the differences in lives of projects the model now includes a
replacement cost at the end of the project life in the end effects period. The
replacement cost of generic resources in end effects are added as if PSE was
entering into a levelized tolling agreement based on a generic peaking plant. By
adding replacements in end effects on a levelized cost basis, the model is
creating equivalent lives for all the resource additions. The end effects period
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extends an additional 34 years beyond the 20 year base to capture the remaining
34 year plant added in year 20. With end effects the model goes out 54 years.

For a renewable project the end effects replacement cost is a levelized wind PPA
agreement based on the cost of a generic wind plant.

B.

REC Banking

PSE implemented a REC banking methodology in the PSM | and PSM IIl models
to account for RECs produced in excess of compliance targets. REC banking
was implemented for existing resources but not for “generic” or resources
proposed in the 2011 RFP because the introduction of that logic created linearity
issues for the optimization model. Existing renewable resources are not subject
to this same constraint because they are part of PSE existing portfolio and are
not a decision variable considered in the optimization.

REC banking assumed the following:

estimated based on P50 generation—actual decisions to sell or bank
consider REC generation variability

RECs produced from apprentice labor multiplier credits are not bifurcated
from underlying REC

Non-REC eligible generation such as hydro efficiency upgrades are not
banked

RECs not used for compliance in the year they are created, or banked for
future year’s use are sold at voluntary market price.

The graph below, Figure 18, shows that banking of RECs produced from existing
resources would delay PSE’s REC need until 2023. The graph also illustrates
how RPS targets could be met with banked RECs and RECs produced and used
for compliance in the same year.
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Figure 18. 2011 RFP Phase 2 resource need
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It was assumed in the quantitative analysis that RECs not used for compliance in
the year they were produced, or banked for future years’ usage, were sold at a
voluntary market price.
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Portfolio Screening Model 1

PSE used PSM | to perform the analysis during its initial resource screening and (Phase 1) as
part of its final evaluation of the most promising renewable and capacity resources (Phase 2).
PSM | is a Microsoft Excel-based hourly dispatch simulation model developed by PSE to evaluate
incremental cost and risk for a wide variety of resource alternatives and portfolio strategies. The
model calculates the incremental portfolio costs of resources required to serve load. Incremental
cost includes: (i) the variable fuel cost and emissions for PSE's existing fleet, (ii) the variable cost
of fuel emissions and operations and maintenance for new resources, (iii) the fixed depreciation
and capital cost of investments in new resources, (iv) the market purchases or sales in hours
when resources are deficient or surplus to PSE’s need, and (v) end effects with replacement
resources.

PSM is a modeling tool that can:
e evaluate and compare results quickly for a wide range of resource alternatives;

« calculate variable costs for all resources, including existing and new resources, as well as
fixed costs for new resources;

« address other topics, such as end effects for resource alternatives that have varying
lives.

The primary input assumptions to the PSM are:
e PSE's existing portfolio,
e projected gas and power prices,
e costs of generic resources,
e financial assumptions such as cost of capital and escalation rates, and
e ageneric resource mix (from PSM lIl).

Below is a diagram depicting the inputs PSM | uses in its calculations and the outputs it produces.
PSM | inputs and outputs will be discussed in further detail later in this appendix.
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Key Inputs: PSM |
* PSE Load Financial and 20 Year
* AURORAxmp Power Prices Dispatch Model

* Fuel Cost

* Existing Resources (Variable Costs)
* Generic Resource Assumptions
*Transmission Costs

*Transportation Costs

Bid Information: Key Outputs:

* Fuel Transportation * 20 Year NPV Incremental Portfolio Revenue

* Plant Heat Rate Requirement

* Plant Availability * | evelized Cost

* Fixed and Variable O&M * Levelized Net Cost per unit of contribution to need
* Emissions Costs * Portfolio Benefit

* Capital Costs * Levelized Portfolio Benefit per unit of contribution to
* PPA Price and Terms need

* Asset Book and Tax Life * Portfolio Benefit Ratio

* Transmission * Portfolio Market Purchases and Sales

® Imputed Debt

PSM | calculates project economics for individual RFP offers compared to the cost of a “generic”
resource, which allows the quantitative team to evaluate offers relative to generics and each
other. In this way, PSM | is an effective tool for screening proposals because it helps us identify
the most attractive resources for further analysis.

In the model, PSE’s existing and contracted resources are used to meet the company's future
needs for capacity resources while its renewable resources are used to meet its RPS obligations.
When there is a deficit in one of these two categories of need, generic resources are “built” to fill
in the gaps. Generic resources represent PSE's most up-to-date assumptions about typical
resources of varying technology types. They act as a “line in the sand” when evaluating RFP bids.
Bids that are more attractive than generic resources have a positive portfolio benefit, while those
that are less attractive have a negative portfolio benefit.

Generic resources are displaced in the model with an individual project, such as an RFP project,
to measure its impact on PSE's overall portfolio cost.

Key Outputs

PSM | calculates five metrics used by PSE to assess the economic competiveness of individual
proposals: portfolio benefit, levelized net cost per KW or REC, levelized portfolio benefit/ KW or
REC, levelized cost, and portfolio benefit ratio. Each metric provides a slightly different
perspective on the economic benefits associated with each proposal.

« Portfolio Benefit ($): difference between the net present value portfolio revenue
requirement with the proposed project in the portfolio replacing an equivalent amount of
generic resource, and the net present value portfolio revenue requirement of the all
generic portfolio. (Higher is better. Useful for comparing projects with the same winter
capacity value or the same contribution to meeting PSE’s renewable energy target.)
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Figure 1 below shows capacity additions for the all generic portfolio. Figure 2 identifies
the portfolio with the proposed project and the resulting generic resources after
displacement. Finally, figure three identifies the change in the portfolio additions that is
being measured in the portfolio benefit metric.

e Levelized Cost ($/MWh): the net present value of the proposed project’s revenue
requirement divided by the net present value of the proposed project’'s generation. (Lower
is better. Useful for comparing projects that have the same or similar operating
characteristics.)

 Portfolio Benefit Ratio: portfolio benefit divided by the net present value of the proposed
project's revenue requirement. (Higher is better. Useful for comparing projects that have
the same or similar operating characteristics.)

e Levelized net cost per unit of contribution to need ($/kW or $/REC): difference
between the net present value project revenue requirement and the net present value
market revenue of the project's generation divided by the net present value of the
project’'s capacity contribution. If a renewable project is being considered, then the
numerator is divided by the net present value of the project’s contribution to PSE’s
renewable energy target. (Lower is better. Useful for comparing across technologies and
size.)

e Levelized portfolio benefit per unit of contribution to need ($PB/kW or $PB/REC): a
project’'s portfolio benefit divided by the present value of the project’s capacity
contribution. If a renewable project is being considered, If a renewable project is being
considered, then the numerator is divided by the net present value of the project’s
contribution to PSE’s renewable energy target. (Higher is better. Useful for comparing
across technologies and size.)

Together, the five metrics provide relative rankings for the projects PSE evaluates.
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Figure 1. 2011 RFP Phase 2 All generic portfolio

All Generic Portfolio

Generic Generic Total
Peak Need Peaker Generic Generic Biomass | Acquisition | Resource to
Peak (less Builds Transmisiso | Wind Builds Builds additions meet
Capacity operating | (Capacity | n(Capacity | (Capacity (Capacity (Capacity Capacity Surplus/
Year Need reserves) Value) Value) Value) Value) Value) Need (Deficit)
2012 138 128 = - = . 5 < (128)
2013 242 225 - - - - - - (225)
2014 460 427 - - - - - - (427)
2015 554 515 617 - - - - 617 102
2016 728 677 823 - - - - 823 145
2017 866 805 823 - - - - 823 18
2018 882 820 1,028 - - - - 1,028 208
2019 905 842 1,028 - - - - 1,028 186
2020 900 837 1,028 - - - - 1,028 191
2021 914 850 1,028 - = - - 1,028 178
2022 982 914 1,028 - - - - 1,028 115
2023 1,070 935 1,028 - 4 - - 1,032 37
2024 1,171 1,089 1,028 500 '} - - 1,534 444
2025 1,282 1,192 1,028 500 5 - - 1,534 341
2026 1,376 1,280 1,028 500 5 - = 1,534 254
2027 1,477 1,373 1,028 500 5 23 2 1,557 184
2028 1,582 1,472 1,028 500 5 23 = 1,557 86
2029 1,691 1,573 1,234 500 2 47 = 1,786 213
2030 1,798 1,672 1,234 500 5 47 - 1,786 114
2031 1,901 1,768 1,234 500 5 47 - 1,786 18

Figure 2. 2011 RFP Phase 2- Coal Transition PPA displacing generic resources

Generic Generic Total
Peak Need Peaker Generic Generic Biomass | Acquisition | Resource to
Peak (less Builds Transmisiso | Wind Builds Builds additions meet
Capacity operating | (Capacity | n(Capacity | (Capacity | (Capacity | (Capacity Capacity Surplus/
Need reserves) Value) Value) Value) Value) Value) Need (Deficit)
2012 138 128 = = = . 125 125 (3)
2013 242 225 - - - - 225 225 (0)
2014 460 427 - - - - 425 425 (2)
2015 554 515 119 o - - 498 617 102
2016 728 677 325 - - - 498 823 145
2017 866 805 325 - - - 498 823 18
2018 882 820 530 - - - 498 1,028 208
2019 905 842 530 - - - 498 1,028 186
2020 900 837 530 - - - 498 1,028 191
2021 914 850 530 - - - 498 1,028 178
2022 982 914 530 - - - 498 1,028 115
2023 1,070 995 628 - 4 - 400 1,032 37
2024 1,171 1,089 628 500 L] - 400 1,534 444
2025 1,282 1,192 728 500 5 - 300 1,534 341
2026 1,376 1,280 1,028 500 5 - - 1,534 254
2027 1,477 1,373 1,028 500 5 23 - 1,557 184
2028 1,582 1,472 1,028 500 5 23 - 1,557 86
2029 1,691 1,573 1,234 500 5 47 - 1,786 213
2030 1,798 1,672 1,234 500 2 47 - 1,786 114
2031 1,901 1,768 1,234 500 5 47 - 1,786 18

Page 4 of 5



2011 RFP Process Document
Highly Confidential
Figure 3. 2011 RFP Phase 2- Change between All generic portfolio and Coal
Transition PPA portfolio
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Generic Generic Total
Peak Need Peaker Generic Generic Biomass | Acquisition | Resource to
Peak (less Builds Transmisiso | Wind Builds Builds additions meet
Capacity operating | (Capacity | n(Capacity | (Capacity | (Capacity | (Capacity Capacity Surplus/
Need reserves) Value) Value) Value) Value) Value) Need (Deficit)
2012 - - - - - - 125 125 125
2013 - - - - - - 225 225 225
2014 - - - - - - 425 425 425
2015 - - (498) - - - 498 = =
2016 - - (498) - - . 498 - -
2017 - - (498) - - - 498 - -
2018 - (498) - - - 498 - -
2019 s < (498) - Z 498 = z
2020 = - (498) = - 498 - -
2021 - (498) - - 498 - -
2022 . . (498) = = 498 . =
2023 - 3 (400) = E 400 - =
2024 - < (400) - Z 400 2 z
2025 - < (300) « = 300 « =
2026 - - - - - - -
2027 . . = . 2 : . =
2028 z 5 e = : = = S =
2029 - - - - - - -
2030 - - - - - -
2031 - - - - - - -
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Self-build Peaker Memo - RFP 2011 Spggﬁlg
Date:  May 21,2012 ENERGY
To: RFP 2011 Files

From: Nathan Adams, Resource Acquisition

Subject: Self Build Peaker Assumptions

SIMPLE-CYCLE

Technology Summary:

PSE’s 2011 IRP showed a clear economic preference for simple-cycle installations, the best
choice economically and technically, absent a value on flexibility for wind integration. PSE
has started early development efforts on its own self-build peaker based on the Siemens
5000F technology.

Cost and Performance Assumptions:

Cost and performance data were provided by Black & Veatch (BV). BV also provided
performance and emissions characteristics under different ambient conditions and at
various output levels. The heatrate is degraded by 2% to simulate degradation typically
experienced between major maintenance events.

The capital cost estimate provided by BV is composed of the Engineer, Procure, and
Construct (EPC) and Owner’s Costs components. The EPC cost was provided in June 2010
EPC costs are developed based on their in-house proprietary database of recently obtained
specific and budgetary quotes for other recent projects and adjusted for current market
pricing conditions, escalation factors, and information on local labor rates and productivity.
The capital cost estimate for the Self-build peaker does not include an estimate for an oil
storage tank and related equipment as the existing facility at the Fredonia site already has
this infrastructure. However a generic peaker would include such costs. Owner’s Costs
such as development, permitting, engineering, site preparation, public relations, legal,
construction management, O&M staff training, spares, acceptance testing, contingency,
AFUDC, etc. were estimated based on BV recommendations and the initial permitting work
performed for the Fredonia site, which is approximately (o of the EPC cost. For generic
resources, BV recommends a 40% of EPC adder?. See Figure 1 for more details.

Non-fuel 0&M costs were estimated by the BV using proprietary models which calculate a
levelized cost for routine and major maintenance, labor, other maintenance items, and
consumables. These rates are calculated based on operating characteristics provided by

PSE: (6 capacity factor and (i} starts per year for the () and @ capacity factor
and {starts per year for the (|} BB This operating profile is higher for the (Jjji)

@ bccause it has a lower heatrate and more operational flexibility for wind integration
when compared to the (D Staffing levels were determined by BV a{jiF TE
and PSE’s corporate overhead adder on labor was included. To be consistent with trade
floor dispatch and with AURORA modeling practices at PSE, the team allocated major
maintenance as a fixed expense instead of a variable cost as provided by BV.

! The EC notes that owner's costs typically average 40% of EPC, but vary widely (30-70%), primarily
depending on the site, technology, and the developer’s cost of capital.

HIGHLY CONFIDENTIAL PER
Page 1 of 3 WAC 480-07-160
‘ REDACTED I
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Natural gas supply is assumed to be interruptible and based on estimates of gas transport
rates available in the capacity release market. No estimate was included for the cost of
distillate consumed when the plant is curtailed from natural gas supply. The plant is
assumed to connect to the PSE transmission system and as such does not incur any direct
transmission cost, but the capacity contribution to peak load should be reduced by 7% to
account for operating reserves.
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Figure 1- PSE Fredonia Self Build Peaker & Generic Cost Estimates in 2010 Dollars?

Puget Sound Energy Generic & Fredonia Self Build Total Capital Costs ($ 2010)

2010 Dollars

Fredonia Self Build 1x  Fredonia Self Build|
Generic 1x 5000F4 5000F4 2x GE LMS100 PA

Purchase Contracts
Civil / Structural
Mechanical
Combustion Turbine Generator & SCR/CO
Electrical
Control
Chemical
Subtotal Purchase Contract
Construction Contracts
Civil / Structural Construction
Mechanical / Chemical Construction
Electrical / Control Construction
Fuel Oil Storage Tank & Initial Inventory
Service Contracts & Construction Indirects
Subtotal Construction Contracts
Total Direct Cost

Engineering Costs

Construction Management

Startup Spare Parts

Project Insurance

Performance Bond, Contingency, and Profit
Total Indirect Costs

Direct & Indirect Costs Combined

Owners Cost Adder %

Project Development

Utility Interconnections

Plant Equipment & Spare Parts
Owners Project Management

Plant Startup / Construction Support
Taxes / Advisory / Legal Fees
Contingency

Total Owners Cost

AFUDC

Net Output (kW, ISO)
Net Output (kW, 23 degree peak)

Total Estimated Capital Requirement

REDACTED
VERSION

All-In Cost, $/kW (1SO)
All-In Cost, $/kW (23 degree peak)

’For Phase Il of 2011 RFP, PSE updated the cost estimates for the self-build peaker to be based on an expected
on-line date to meet PSE's capacity need for the winter 2015-2016, PSE used a simple escalation of costs
technique consistent with how costs are escalated for generic resources. Additionally, PSE changed the
winter capacity value to be based on the 23 degree peak design day from an average winter temperature,
This had the effect of changing the $/kW inputs for PSM [ and PSM III's capital costs and fixed operating costs.

3of3 H1GHLY CONFIDENTIAL PER
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Environmental Policy Landscape and Trends

The following appendix is designed to provide a general sense of the environmental policy
landscape and trends at the time the 2011 RFP was conducted. It is not intended to be an
exhaustive list of all environmental policies existing or proposed at that time.

Federal

Greenhouse Gas Permitting (The Tailoring Rule). Recent federal climate change regulation
includes the Tailoring Rule, which became effective January 2, 2011, setting permit levels for
GHG emissions in two phases for power plants and other large stationary sources. The ruling
limits the amount of GHG emissions a facility can emit by requiring installment of Best Available
Control Technology (BACT). Phase | requires existing facilities that emit more than 100,000 tons
of emissions per year to comply with the new BACT rules when air permits are renewed or when
major modifications are made after January 2011. Phase Il, effective July 2011, requires
preconstruction permits using BACT for new projects that emit 100,000 tons of emissions per
year or existing projects that make major modifications and that emit more than 75,000 tons per
year. The EPA has released BACT guidance for coal and natural gas technologies when a major
modification is made or when a new generating unit is constructed.

NAAQS for Ozone Smog and Fine Particulates. On September 2, 2011 the Obama
Administration ordered EPA to postpone, for the fourth time, new air quality standards for ground
level ozone, the main component of smog. The draft ozone rule proposed by EPA would have set
national smog standards at between 60 and 70 parts per billion (ppb) - a level identified by the
agency's science advisory panel but nullified by the Bush administration in 2008 in favor of a limit
of 75 ppb. The Obama administration's new rule was aimed at establishing a new standard
congruent with the most current scientific understanding of these pollutants. EPA will revisit the
standard in 2013.

Proposed Greenhouse Gas Emission Limits for New Electric Generating Units. On March
27, 2012, the Environmental Protection Agency (EPA) proposed a nationwide standard for
emissions of carbon dioxide (CO2) from new fossil fuel electric generating units (EGUs). Under
this proposed New Source Performance Standard (NSPS), new fossil fuel EGUs would be
subject to a maximum CO2 emissions rate of 1,000 pounds per megawatt-hour. The proposed
NSPS also includes a narrowly drawn alternative compliance option allowing the construction of
certain new coal-fired EGUs that commit to later install CCS equipment to capture and sequester
CO2. The proposed standards would not apply to existing EGUs, or to the modification or
reconstruction of existing EGUs. Furthermore, the standards would not apply to new coal-fired
EGUs that have already received preconstruction permits and that commence construction within
12 months of the date the proposal is published in the Federal Register.

Carbon Legislation. With the commencement of the 112th Congress, any chance of
comprehensive climate legislations was put to a stop by the House majority, and the majority
wasted little time to roll back recent actions by the EPA. In particular, the majority focused on
preventing EPA from implementing new rules for regulating GHG emissions under the Clean Air
Act. With that, it now appears the prospect of an economy-wide cap-and-trade program has been
abandoned by Democrats for other policy initiatives like New Source Performance Standards, the
Clean Energy Standard, California AB 32, energy innovation and others.

Page 1 of 3
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Cross State Air Pollution Regulation. Rule adopted by US Environmental Protection Agency
(EPA) to help states in the control pollution from upwind states. Rule's implementation has been
stayed by a federal court pending review by the court. This rule does not affect plants in the
western US.

Mercury and Air Toxics Rule. As adopted and published in the Federal Register, this rule sets
limits on emissions of mercury, organic hazardous air pollutants (dioxins and furans), non-
mercury metals and acid gases. Limits go into effect beginning April 2015.

Regional Haze Rule. The rule requires states to develop State Implementation Plans or, if the
state doesn't act, a Federal Implementation Plan (FIP) to eliminate man-made visibility
impairment at mandatory Class | areas (National Parks, National Forests, etc.) by the year 2064.
Coal-fired power plants built before 1977 are required to install Best Available Retrofit Technology
(BART) and all major stationary sources must make “Reasonable Progress” toward the 2064
goal. The EPA issued a draft FIP for Montana for public comment in March 2012. The EPA is
expected to issue a Final FIP in August 2012 after reviewing public comments.

Coal Combustion Residuals (CCR) Rule. The EPA issued the draft rule in 2010. At this time,
there is no date set for issuance of the final rule. Comments were requested on two alternative
options for CCR disposal requirements (flyash, bottom ash, boiler slag and scrubber residue).
The first option would continue to treat CCRs as non-hazardous under the requirements set forth
in Sub-title D of the Resource Conservation and Recovery Act (RCRA) with disposal standards
and enforcement delegated to the individual states. The second option would treat CCRs as
Hazardous Waste under Subtitle C of RCRA with transportation, handling and disposal
requirements and enforcement by EPA.

State policies

Renewable Portfolio Standard ("RPS"). The Washington RPS, as defined by The Energy
Independence Act, Chapter 19.285 RCW, requires PSE to acquire qualifying renewable
resources to meet the following targets: 3 percent of load by 2012, 9 percent of load by 2016, and
15 percent of load by 2020. At the time PSE issued the 2011 RFP, PSE forecast that the
Company had acquired sufficient renewable resources to meet its targets in 2012 and 2016.
Since that time, PSE has updated its renewable resource outlook assumptions. The resource
need discussion in Section 2 provides an update on PSE's renewable outlook and REC banking
assumptions.

Emissions Performance Standard ("EPS"). In 2007 Washington established a greenhouse gas
(GHG) emission performance standard for baseload electricity generation of 1,100 pounds per
megawatt-hour. Baseload generation is considered to be a generating unit that operates at a
capacity factor of 60% or greater. The standard applies to all investor and consumer owned
utilities in Washington State. Every five years the Department of Commerce (Commerce) must
conduct a survey of GHG emission rates from new, commercially available combined cycle
combustion turbines (CCCTs) and is directed to adopt, by rule, the average GHG emission rate
derived from the survey. If the average CCCT GHG emission rate is lower than current standard
of 1,100 pounds per megawatt-hour, it becomes the new greenhouse gas emission performance
standard for the state.

The Department of Commerce filed a pre-proposal inquiry (form CR-101) on February 21, 2012

as a first step toward adjusting the 5-year update of the emission performance standard. Since
starting the process of designing the survey, several complex decisions and adjustments
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necessary to calculate the average as described in RCW 80.80 were identified, delaying the
survey design. Commerce is working with stakeholders to resolve these issues. This will include
convening a technical subcommittee two or more times, and another in-person meeting of all
stakeholders to discuss results of the subcommittee work, all prior to filing a proposed rule.
Commerce has not proposed a final rulemaking timeline, but it still expects to have a new rule in
place well before the end of 2012.

Page 3 of 3



Exhibit No.  (MM-3HC)
Page 123 of 315

2011 RFP Process Document
Highly Confidential

Appendix H
Presentations:

1. Presentations to PSE's Energy Management Committee
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