BEFORE THE PUBLIC UTILITY COMMISSION
OF OREGON
LC 43

In the Matter of STAFF’S INITIAL COMMENTS AND
PORTLAND GENERAL ELECTRIC RECOMMENDATIONS
2007 Integrated Resource Plan.

Following are Staff’s initial comments and recommendations on Portland General
Electric’s (PGE or company) 2007 Integrated Resource Plan (IRP), organized
according to guidelines the Commission adopted in Order No. 07-002."
Attachment A consists of PGE’s response to Staff’s comments on the draft IRP.
Attachment B consists of PGE’s responses to selected data requests.

Before issuing final comments, recommendations and a proposed order, Staff will
further review the company’s filed plan, responses to recent data requests and
parties’ comments.

I. General Issues

1) Staff and PGE continue to disagree that this IRP meets the Commission
requirements for a twenty year planning horizon and consideration of all resource
options. In PGE’s response to Staff’s related comments on the draft IRP, the
company countered that “The goal of an IRP should be to better inform an REP.”?
This perspective is the company’s justification for only considering in the IRP
technologies that are commercially available in the timeframe of the next RFP.
Previously, in comments in Docket UM 1056, PGE recommended that the IRP
process require only consideration of “all commercially or near-commercially
viable resources,” rather than consideration of all “known” resources. See PGE
Reply Comments in Docket UM 1056 at 4. The Commission did not agree with
the company’s opinion and stated that the IRP should include all resources “that
are expected to become available,” not just those currently available. See Order
No. 07-002 at 4.

Regarding the 20-year planning horizon, PGE believes it has met the substantive
requirement of the IRP order but only adds resources in 2012. The company states
that there is too much uncertainty in future technologies to make assumptions
other than market purchases beyond 2012. This is another area where the
company bases its actions on the belief that the purpose of the IRP is to inform an
RFP. Staff disagrees. From guideline 1c:

The planning horizon for analyzing resource choices should be at
least 20 years and account for end effects. Utilities should consider

! As corrected by Order No. 07-047.
? See Attachment A at 2 under the planning horizon discussion.



all costs with a reasonable likelihood of being included in rates
over the long term, which extends beyond the planning horizon and
the life of the resource.

PGE’s treatment of the planning horizon in this IRP provides no analysis of the
likely circumstance that the company must acquire or build resources beyond
2012. The company has stated there is too much uncertainty about future
technologies, regulations and costs to consider adding resources beyond the self-
identified “watershed” year of 2012. As a result of this approach, PGE’s IRP and
action plan does not fully meet the Commission’s IRP guidelines. Instead, the IRP
lays out a relatively non-controversial set of actions to be implemented until the
next IRP cycle. The company expects many of the technologies and regulatory
policies to mature prior to submitting the next IRP. Whether or not the answers
are forthcoming in that timeframe, what is essentially a four-year plan does not
meet a threshold Commission goal of long-term planning.

2) Staff assumes it was the Commission’s intent that utilities use the various IRP
guidelines to make decisions in the public interest. In this IRP, the company does
not clearly demonstrate how it combines the components of the analysis (cost and
risk) to decide on a preferred portfolio. The company refers to the “flexibility” of
a particular portfolio, and this appears to be a significant attribute to the company.
Yet the IRP provides no quantification or ranking of flexibility. In Chapter 11, the
company compares the different portfolios for a variety of metrics but it’s not
clear what weighting those metrics have in the ultimate evaluation.

Instead of allowing the IRP analysis to fully drive to a preferred portfolio, it
appears the company made a business decision on a preferred portfolio that is not
controversial and gives the company until the next IRP cycle for many of the
policy, regulatory and technological questions to be answered. To address this
issue, Staff recommends the following addition to PGE’s 2007 IRP Action Plan:

In the next planning cycle, complete the portfolio analysis by presenting a
rank ordering of the portfolios that considers all of the factors (costs, risks
and uncertainties) used to select its preferred portfolio.

Renewable Northwest Project (RNP) has been the only party to file comments on
PGE’s IRP. Other than RNP’s concerns which are discussed below, there has
been little public comment or concern with the company’s IRP and proposed
action plan. Based on comments other parties expressed in workshops, this is
primarily because the preferred portfolio includes no baseload fossil fuel or
nuclear resources.’ Even so, Staff cannot call this a long-term, integrated resource
plan. Instead, it is a short-term plan that buys PGE time.

I1. Review of the Plan Based on the Commission’s IRP Guidelines

3 The Action Plan includes a gas-fired peaking plant.



Below Staff provides its assessment of whether PGE’s 2007 IRP meets each of
the Commission’s guidelines for resource planning. In so doing, Staff
recommends whether the company’s action plan should be modified, including
direction for the next planning cycle pursuant to guideline 3e.

Guideline 1: Substantive Requirements
a. All resources must be evaluated on a consistent and comparable basis.

« All known resources for meeting the utility’s load should be considered,
including supply-side options which focus on the generation, purchase and
transmission of power ... and demand-side options which focus on
conservation and demand response.

Staff discusses under General Issues concerns about the company not
including all known resources in this IRP. Staff agrees with RNP that the
company should more thoroughly evaluate both generation and direct use
applications for solar energy resources.” Both Staff and RNP praise the
company for including biomass and geothermal when they modeled
renewable resources in the portfolios. In addition, the company did not
include any nuclear resources in its analysis.

« Utilities should compare different resource fuel types, technologies, lead
times, in-service dates, durations and locations in portfolio risk modeling.

Staff finds that the company has not met this requirement. While the action
plan does include differing durations and in-service dates for resources, the
company did not consider anything other than market purchases as a way to
meet load growth beyond 2012.

« Consistent assumptions and methods should be used for evaluation of all
resources.

Staff agrees with the company’s assessment that it met this requirement.

» The after-tax marginal weighted-average cost of capital (WACC) should be
used to discount all future resource costs.

The company applied its after-tax WACC of 7.59 percent to discount all cost
streams.

Following are Staff’s assessments by resource category:

* As RNP points out, the analysis should reflect the expected cost of solar energy measures to the
company — that is, after subsidies and customer contributions have been taken into account.



Demand-Side Management. The company includes all of the achievable cost
effective conservation in its energy analysis. In its analysis of capacity needs, the
company includes dispatchable standby generation (DSG), direct load control and
critical peak pricing. Staff provides detailed comments under Guidelines 6 and 7.

Renewable Resources. The company modeled wind, biomass and geothermal
resources. PGE contracted with EnerNex in February of 2007 to perform a wind
integration study. For various reasons (See PGE’s response to Staff Data Request
No. 7), EnerNex did not complete the study prior to the IRP and still has not
completed the study at the time of these comments. In lieu of the completed study,
PGE used an integration cost of $6/MWh for Tier 1 wind and $10/MWh for Tier
2 wind which the company states is consistent with analysis by the Northwest
Power and Conservation Council.” RNP objected stating “$10/MWh is higher
than the high end of the Council’s reported range and is inconsistent with other
analyses done around the region.” The company stands by the values used in this
IRP. In addition, PGE performed sensitivity studies and concluded that in the
range of $6.00/MWh to $14.00/MWh, there is no change to the company’s
proposed action plan.

Integration costs are a concern for Oregon, and the region, as wind is considered
to be one of the least costly ways to meet the requirements of the state’s
renewable portfolio standard (RPS). Lacking an integration study, the company
risks over or under estimating the most cost-effective amount of wind to
incorporate in its portfolio of renewable resources.

Staff recommends the following addition to PGE’s 2007 IRP Action Plan to
address this issue:

In the next planning cycle, include in the analysis a timely wind
integration study that has been vetted by key regional stakeholders.

Market Purchases. All 13 portfolios the company considered contain
approximately 180 aMW of short- and mid-term market purchases. PGE states
this is necessary because commercial and industrial customers have the option of
choosing an alternative energy service supplier with one year notice. See IRP at
169. Long-term power purchase agreements (PPAs) were included in two of the
considered portfolios. In this IRP, PGE changed the Beaver plant from an energy
resource to a capacity resource in order to allow economic dispatch of the facility
during peak demand. The intent is to protect ratepayers from high spot market
purchases.

Distributed Generation. The company included 80 MW of dispatchable standby
generation its analysis. PGE considers DSG a key component of its portfolio.

> PGE evaluated wind on two tiers for expected capital costs and capacity factors. Tier I is
expansion of PGE’s Biglow Canyon Project and Tier II includes all other wind resources. See IRP
at 104.



PGE did not include combined heat and power (CHP) as a resource. The company
cites several obstacles to successful implementation of CHP projects in their
territory but commits to continued exploration of CHP potential. See IRP at 123—
126.

Fossil-Fuel Resources. The company considered both coal and natural gas in the
evaluated portfolios. The coal technologies included supercritical pulverized coal
plants without sequestration, integrated gasification combined cycle (IGCC)
plants with and without sequestration. Both simple-cycle combustion turbine
(SCCT) and combined-cycle combustion turbine (CCCT) gas plants were
considered for capacity actions but only CCCT plants were included in portfolios
for energy analysis.

Nuclear Resources. PGE did not evaluate any portfolios that included nuclear
resources, citing significant public barriers to nuclear technology. The company
does expect advanced nuclear technologies to be considered in future IRPs. Staff
recommends the following addition to the Action Plan:

In the next planning cycle, include nuclear resources as an option for
portfolio selection.

Transmission. PGE modeled the cost of transmission by using BPA’s standard
transmission tariff rates. PGE also evaluated transmission capacity and
determined there is adequate capacity through 2012. Staff addresses the analysis
further under Guideline 5.

b. Risk and uncertainty must be considered.

e At a minimum, electric utilities should address the following sources of risk
and uncertainty: load requirements, hydroelectric generation, plant forced
outages, fuel prices, electricity prices, and costs to comply with any regulation
of greenhouse gas emissions.

The IRP meets this requirement in principle but not in implementation. See
Staff’s discussion of PGE’s risk analysis under guideline 41.

e Utilities should identify in their plans any additional sources of risk and
uncertainty.

Additional sources of risk and uncertainty identified in the plan are
availability of federal tax credits for renewable energy resources, renewable
portfolio standards, and what the company has identified as “Scenario Risk”
and “Paradigm Risk.” See Chapter 10, Section 7.

c. The primary goal must be the selection of a portfolio of resources with the
best combination of expected costs and associated risks and uncertainties for



the utility and its customers.

The planning horizon for analyzing resource choices should be at least 20
years and account for end effects. Utilities should consider all costs with a
reasonable likelihood of being included in rates over the long term, which
extends beyond the planning horizon and the life of the resource.

Staff finds PGE did not comply with this requirement. See the discussion
in the General Issues. Staff recommends the following addition to the
Action Plan to address this deficiency in the future:

In the next planning cycle, include resources other than market
purchases to meet energy needs for at least the first 10 years of the 20-
year planning horizon. All resources expected to become available
during the resource acquisition period should be considered.

Utilities should use present value of revenue requirement (PVRR) as the
key cost metric. The plan should include analysis of current and estimated
future costs for all long lived resources such as power plants, gas storage
facilities, and pipelines, as well as all short-lived resources such as gas
supply and short-term power purchases.

The IRP complies with this standard. See Appendix H.
To address risk, the plan should include, at a minimum:

1. Two measures of PVRR risk: one that measures the variability of costs
and one that measures the severity of bad outcomes.

The plan complies with this requirement.

2. Discussion of the proposed use and impact on costs and risks of
physical and financial hedging.

The IRP complies with this requirement. See Chapter 12, Section 5 for
a discussion of capacity alternatives.

The utility should explain in its plan how its resource choices
appropriately balance cost and risk.

The company discusses its energy analysis in Chapter 11 and its capacity
analysis in Chapter 12. These analyses present extensive modeling of both
cost and risk metrics. However, the ultimate choice of a preferred portfolio
appears to be subjective. The company does not discuss how it
quantitatively included the “Other Quantitative Performance Metrics” (see



d.

IRP at 197-204) in the analysis. Each additional metric considered is
discussed but it is not clear how they are analyzed relative to each other.

The plan must be consistent with the long-run public interest as expressed in
Oregon and federal energy policies.

PGE filed its resource plan only a few weeks after the Oregon Renewable
Energy Act (Senate Bill 838) was signed into law. Without regard to the Act,
the company’s cost/risk analysis supported inclusion of 323 MWa of
additional renewable resources in the preferred portfolio by 2012, representing
an estimated 16.8% of its load served by renewable resources by 2015. This
exceeds the statutory requirement of 15% of load served by renewable
resources by 2015.

Mandatory CO; regulations are on the horizon as well. House Bill (HB) 3543
(2007 Session) was signed into law after PGE filed its plan. This legislation
established a state policy to stop the growth of Oregon greenhouse gas
emissions by 2010; cut them 10 percent below 1990 levels by 2020; and
reduce them at least 75 percent below 1990 levels by 2050. The legislation did
not establish specific mechanisms for achieving these goals. With 36% of the
energy action items® supplied by renewable resources, PGE’s preferred
portfolio, positions the company well in light of whatever system or
mechanism is ultimately implemented.

Guideline 2: Procedural Requirements

PGE met all procedural requirements.

a.

Public involvement in the preparation of the IRP

The company provided many opportunities for public input. See IRP Chapter
1 and Appendix B.

The plan should include non-confidential information that is relevant to the
company’s resource evaluation and action plan.

The company provided non-confidential information in the main IRP
document and Appendices, meeting materials, materials posted to their
website, via e-mail and in response to data requests.

Draft IRP for public review and comment

The company provided its draft IRP for public review and comment on June
5,2007.

® The company also plans to undertake roughly 700 MW of capacity supply actions as well.



Guideline 3: Plan Filing, Review, and Updates

a.

Timeliness of IRP filing

The company filed its 2007 IRP approximately 3 years after acknowledgment
of the last plan. In Order No. 05-1138 the Commission directed PGE that its
next IRP was due December 2006. In Order 07-002, the Commission
extended that due date to second quarter of 2007 so that the company would
submit an IRP consistent with the order.

Timely presentation of the results of the filed plan at a Commission public
meeting

The company presented the results of its plan to the Commission at a special
public meeting on September 19, 2007.

c-g. N/A

Guideline 4: Plan Components

At a minimum, the plan must include the following elements:

a.

An explanation of how the utility met each of the substantive and procedural
requirements

Appendix A of the IRP provides this explanation.

Analysis of high and low load growth scenarios in addition to stochastic load
risk analysis with an explanation of major assumptions

The company tested its portfolios against high (3%) and low (1%) load growth
scenarios.

For electric utilities, a determination of the levels of peaking capacity and
energy capability expected for each year of the plan, given existing resources;
identification of capacity and energy needed to bridge the gap between
expected loads and resources; modeling of all existing transmission rights, as
well as future transmission additions associated with the resource portfolios
tested

Staff’s Analysis of Load Forecasts. Beginning with load growth, this plan
indicates expected load growth of 2.2% overall. The IRP states that loads and
peaks are rising faster in the summer than winter because of an increase in
residential and commercial summer cooling load and flat to falling growth in
water and space heating. The summer month peak demand growth is predicted
to average 2.7%, versus 1.8% in winter peak demand. This trend is moving



PGE towards becoming a summer peaking utility long term but probably not
by 2012. Overall, energy consumption will continue to be greater in the PGE
territory in the winter because of the winter heating load, a desirable attribute
when the large wholesale customer to the south tends to consume more power
in the summer.

Load-Resource Balance. Staff compared the load growth predictions to
historic growth figures for the area and to independently produced long term
growth forecasts for the region. We find PGE’s predicted growth rate of 2.2%
not well supported either from a historical perspective or by forecasts from
others. The company cites a favorable business environment, gains in
productivity and emerging sectors creating new growth, and the continuing
strong performance in the high tech sector as support for its robust growth
predictions. Other independent reports however, including the Northwest
Power and Conservation Council’s (NWPCC) “Biennial Monitoring Report
on the 5™ Power Plan,” estimated electricity growth at just less than 1% for
the period. The same report presented figures that show a historic electricity
growth rate from 2000 to 2005 of 1.4%.

PGE’s reliance on short-term power markets for a significant part of its load
somewhat reduces Staff’s concern about the high forecasted growth rate.
However, it is important for the company’s load forecasts to be correct not
just to facilitate the planning and development cycle for new resources, but
also because power cost updates rely on forecasts of load based on the IRP
process.

On the supply side the company does not have sufficient generation to supply
its entire load and is always buying electricity in the market. Generally the
company-owned thermal resources are base loaded; shortfalls are filled in
with a combination of long term and short term power purchases. One
exception is the Beaver plant, which has a relatively high production cost. Its
output is modeled based on economic dispatch. The IRP targets 2012 as the
year that the imbalance between load and resources is large enough that
“...significant new supply actions are necessary to address the deficit.” See
IRP at 4. At that time the gap between energy supply and load is 818 MW and
the capacity needs, assuming overall reserves of 12%, are 1,540 MW in winter
and 1,330 MW in summer.

Commodity Prices. The forward price curves for gas and, to a lesser extent,
coal drive wholesale electricity market prices. In this IRP, PGE uses near
term market indications and a longer term fundamentals pricing model
developed by PIRA Energy Group to develop forward natural gas price
curves. This methodology is consistent with what previous IRPs have used
and found to be acceptable. Long-term coal pricing is based both on the
company’s existing coal contracts and the Powder River Basin commodity
cost forecasts by Hill and Associates, a third-party coal pricing concern. Rail



costs for the Boardman plant are included with a reasonable escalation. Staff
finds that the electricity and fuel pricing models and methods used are
acceptable.

Transmission. The company modeled existing transmission rights that meet its
needs through 2012.

N/A

Identification and estimated costs of all supply-side and demand-side resource
options, taking into account anticipated advances in technology

The company included in its analysis supply-side technologies that are
commercially available and cost competitive. See IRP, Table 7-2 at 117. The
company looked to the NWPCC 5™ Power Plan and the 2006 EIA Annual
Energy Outlook for projecting anticipated efficiency and cost advances for
these technologies.

Analysis of measures the utility intends to take to provide reliable service,
including cost-risk tradeoffs

The IRP does not meet this requirement. See the discussion under guideline
11.

Identification of key assumptions about the future (e.g., fuel prices and
environmental compliance costs) and alternative scenarios considered

The IRP meets this requirement. The company tested a range of alternative
scenarios against its reference case (See Chapter 10 at 173-174). The variables
included are described in the IRP, at 174-176.

Construction of a representative set of resource portfolios to test various
operating characteristics, resource types, fuels and sources, technologies,
lead times, in-service dates, durations and general locations — system-wide or
delivered to a specific portion of the system

The IRP does not meet this requirement because only market purchases are
considered beyond 2012 for meeting load growth.

The company evaluated 13 portfolios. Additional portfolios were evaluated in
response to Staff’s and RNP’s questions about wind integration costs. See

PGE’s response to Staff Data Request No. 7.

Evaluation of the performance of the candidate portfolios over the range of
identified risks and uncertainties.
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The IRP meets this requirement. See Chapter 11.

J. Results of testing and rank ordering of the portfolios by cost and risk metric,
and interpretation of those results

The IRP meets this requirement in principle. While the portfolios are ranked
by their calculated expected NPVRR under 18 futures (see IRP Appendix H),
it is not clear how the company considered those rankings along with the other
risk factors evaluated to conclude that the Diverse + Contracts portfolio
represents the best combination of cost, risk and uncertainty. PGE provides
analysis of the performance of the portfolios across different sensitivities and
discusses the merits of each individual portfolio but did not provide an
analytic path from the various rankings to an overall performance ranking.

k. Analysis of the uncertainties associated with each portfolio evaluated
The IRP meets this requirement. See Chapter 11.

I. Selection of a portfolio that represents the best combination of cost and risk
for the utility and its customers

PGE estimated future revenue requirements over a 20-year study period to
compare the costs and risks of candidate portfolios. The company considered
both stochastic and scenario risks. Stochastic analysis applies when
probability distribution functions can be estimated. Such is the case with fuel
and electricity market prices, hydro conditions, loads, and thermal plant
availabilities. Scenario risks represent the uncertainties regarding major
economic structural changes in environmental compliance costs, natural gas
prices, and power production technology.

PGE performed five studies in which the “known” scenario elements were
altered in a limited number of ways, and three separate stochastic studies. All
of the stochastic risk studies were founded on the base case scenario.” Perhaps
reflecting some confusion regarding the nature of risk and cost-risk trade-off,
some studies yielded conflicting results. Other studies were largely redundant.

The first step in the scenario set of evaluations for PGE was to establish the
key study period inputs used in the deterministic Reference Case study. Those
inputs included commodity fuel prices, transportation costs, PGE loads, etc. A
CO, tax of $7.72 was also assumed, starting in 2010. The study period net-
present-value-revenue-requirement (NPVRR) was then calculated for each of
the 13 candidate portfolios. The NPVRR values constituted the principal
“costs” that were subsequently matched with “risks” in seeking the preferred
cost-risk combination.

7 In contrast, PacifiCorp performed separate stochastic risk studies for four CO, regulatory
compliance scenarios, in addition to stochastic study performed for the base case level.
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To explore how the portfolios would perform given circumstances other than
the Reference Case set, PGE constructed 13 alternative “Futures™ for the
study period. Some of the Futures consisted of altering only one element
within the Reference Case -- e.g., CO, taxes. Other Futures combined
deterministic alterations to two elements within the Reference Case. For
example, one Future positioned both gas prices and renewable production
costs at a level that was 10% above the figures used in the Reference Case. No
constructed Future entailed simultaneously altering more than two of the
Reference Case elements. This is a concern in light of how high costs might
be under the most adverse conditions that are readily pictured.

The first of the three scenario risk studies’ measured “risk” in terms of the
amount by which the projected cost for a portfolio under the worst Future
studied exceeds its projected costs under Reference Case conditions.'® Staff
faults this risk study on three grounds — all relating to the idea that its risk
metric does not capture what might be the upper end of future costs. Staff’s
first concern stems from the fact that future scenarios are easily imagined that
would cause costs to be greater than what were produced by the most grievous
Future that PGE chose to consider -- i.e., “high gas prices with a $25 per short
ton CO, tax.” For example, it would have been useful to test the portfolios
against a $40 or higher CO, tax in conjunction with high gas prices."’ Staff’s
second concern is that the study does not reveal the effects of probabilistic,
adverse excursions in hydro conditions, loads, and fuel and market prices.

Staftf’s third and most serious concern is with the way “risk” is constructed in
this study. The result is that some portfolios receive favorable risk scores
despite their having among the highest costs of all the portfolios under every
Future considered. Because PGE subtracts what might also be a very high
NPVRR under Reference Case conditions from NPVRR calculated under the
higher-cost, worst-Future conditions, a relatively unattractive portfolio may
get a good “risk” score even though both its worst-Future and Reference Case
NPVRR are extremely high.'? That outcome is problematic because what is

¥ A specific set of modeling inputs/ assumptions regarding the future study period.

’ See IRP at 189-191.

12 Symbolically, referring to portfolio X: RISKx = {NPVRRx|Worst Future Studied —
NPVRRy|Reference Case}.

"' While a $40 carbon tax was also evaluated, its “Future” involved no other Reference Case
element change beyond the CO, tax.

12 Symbolically, where X is a more attractive portfolio than Y -- i.e., X has a lower NPVV under
both Reference Case and Worst-Future conditions, but much lower under Reference Case
conditions:

If {NPVRRx|Worst Future Studied < NPVVRy|Worst Future Studied}
and {NPVRRx|Reference Case << NPVVRy|Reference Case}
then,”contrarily,” RISK, > RISK,

because {NPVRRx|Worst Future Studied — NPVRRx|Reference Case}

12



bad for ratepayers (and the utility) is a NPVRR that by itself is high,
independent of how much higher it is than some base case figure.

PGE’s second scenario risk study captured the more relevant notion of risk
that was just described.'® The company defined this “risk” as the NPVRR
under the most adverse Future considered." The two portfolios that had the
lowest risk under the first study’s definition had under this second study’s
definition among the highest risk values."” This study shared the first two
limitations of the previous scenario risk study.

The third PGE scenario risk study was similar to the first.'"® The only
difference was that PGE substituted the portfolio’s average NPVRR over a
number of Futures for the Reference Case NPVRR. The same criticisms apply
as with the first study.

The fourth scenario study, “Probability of High Expected Costs,” isolated the
four or five most costly portfolios under each of the studied Futures.'” This
study is useful insofar as it identified as inferior some portfolios that the first
and third studies had shown in a favorable light.

The fifth scenario risk study narrowed the cost definition to the NPVRR of the
“new resource additions without existing resources” and again tested the
portfolios against all the Futures. Not surprisingly, more adverse Futures led
to higher costs, and “diversified and greener portfolios perform more
consistently across various futures....”'® It is useful to understand how
portfolios might perform under all kinds of conditions, not just worst-case
conditions. The problem with this last study, however, is that performance is a
product of the utility’s entire set of resources, not just the newly added ones.
Depending upon relative operating costs and other factors that determine
resource operations over the study period, there can be a lot of interplay
between how pre-existing resources perform and the particular mix of new
resources.

PGE’s three stochastic analyses'® employ the TailVaR90 risk metric, which is
the mean of the worst 10 percent of the NPVRR outcomes for a given
portfolio.”” As described in Staff’s Initial Comments and Recommendations

{NPVRRy|Worst Future Studied — NPVRRy|Reference Case}.
" This alternative risk metric was “suggested during our public process.” See IRP at 191-192.
' Symbolically, RISKx = NPVRRy|Worst Future Studied.
"> Only three out of the thirteen portfolios considered had higher risks using this second
definition.
' See IRP at 192-193.
"7 See IRP at 193-194.
'* See IRP at 194-195.
° See IRP at 204-208.
TailVaR90 stands for the “Value at Risk” at the upper 90 percent tail region.

N =
(=]
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for PacifiCorp’s 2007 IRP, TailVaR90 is an eminently reasonable mechanism
for appraising risk.

The first stochastic risk study plotted the portfolio’s TailVaR90 for the
stochastic iterations of the NPVRR against the stochastic average NPVRR.
All the stochastic analyses were conducted using Reference Case nominal
figures or near such. The IGCC-with-sequestration portfolio had the highest
risk in this study.?' In contrast with the conclusions drawn from the scenario
analyses, the Market and PV Coal portfolios had the most attractive cost-risk
outcomes.** That is because those two portfolios were not tested in the
stochastic context against adverse gas price™ and carbon tax Futures. Such
would have produced worse NPVRR for those two portfolios than for most of
the other portfolios. Of considerable interest would have been to know how
high the stochastic variable perturbations would have driven costs in an
environment with CO, taxes substantially above the Reference Case level.
Staff concludes that the usefulness of this and the other PGE stochastic risk
studies is limited by virtue of their application only to simulated costs factors
that were at or near those of the Reference Case.

The second stochastic study was based on the TailVaR90 of variable costs
(rather than total costs). “Market,” the portfolio that relied least on having the
company own its resources, demonstrated the highest risk according to this
metric.

The third stochastic study calculated TailVaR90 on the basis of year-to-year
rate changes. As expected, portfolios with the greatest share of fixed versus
variable costs had the lowest volatility in revenue requirements.

Staff Recommendations Regarding Cost and Risk Analyses: Performing the
stochastic risk analyses using only inputs that approximate the Reference Case
as their basis limits their usefulness. Similarly, performing scenario risk
analyses without considering stochastic risks limits their usefulness. Risk
involves both stochastic and scenario concerns and elements that often
interact. For example, a portfolio that seems to have a low level of stochastic
risk under favorable carbon tax and gas price conditions may have an
unacceptably high risk in a less favorable environment. Accordingly, Staff
strongly recommends the following addition to the IRP Action Plan:

For the next IRP: a) establish a set of CO, adder levels that covers the
gamut of expected environmental regulatory benchmarks; b) match

*! It also had the highest base case average cost.

** See Figure 11-11, IRP at 206.

» Note the two kinds of gas price movements considered in the IRP analyses: a) long term trends
due to shifts in demand from coal to gas or to increased domestic scarcity coupled with limitations
in liquefied natural gas imports and b) stochastic movements — partly weather related — reflecting
historically observed year-to-year price fluctuations about the trend.

14



projected loads and gas and electric prices that are economically
consistent with those CO, adder levels; ¢) perform the stochastic runs for
each of those adder levels/matches; and d) define “risk’ for each portfolio
at each CO, adder level as the TailvVaR90 corresponding to the stochastic
runs associated with that level.**

The combined stochastic and scenario risk measures plus the TailVaR90 measure
of year-to-year rates volatility are the only risk measures of notable value. As
regards portfolio costs, two measures of costs for each CO, adder level should be
developed. They are the average NPVRR of the stochastic runs, and the
deterministic NPVRR value based upon all the CO, adder levels’ nominal inputs.

m.

Identification and explanation of any inconsistencies of the selected portfolio
with any state and federal energy policies that may affect a utility’s plan and
any barriers to implementation

The IRP meets this requirement. The company identifies several policy
and regulatory issues that may impact the preferred portfolio. See IRP at
246-250. These include the outcome of Docket UM 1276 and how that
may affect the power purchase agreements in the preferred portfolio, the
continuation of the federal Production Tax Credit for renewable
resources, the ability to acquire sites for development of renewable
resources, and uncertainty around ratemaking for capacity contracts.

The IRP was filed before Oregon adopted emissions reduction goals for
greenhouse gases (HB 3543). Staff recommends the Commission require the
company to develop a scenario to meet the emissions reduction goals in HB
3543:

For the 2007 IRP update and next planning cycle, develop and fully
evaluate a portfolio that reduces the company's CO2 emissions
consistent with the goals expressed in Oregon HB 3543

An action plan with resource activities the utility intends to undertake over the
next two to four years to acquire the identified resources, regardless of
whether the activity was acknowledged in a previous IRP, with the key
attributes of each resource specified as in portfolio testing

PGE’s energy and capacity action plans are discussed in Chapter 13 of the
IRP. This information is also summarized in PGE’s response to Staff Data
Request No. 5.

** Example: If $40/ton ($2010) is one of the benchmark CO, tax level/cap-and-trade equivalent to
be tested, first establish the base case levels of loads and gas and electricity prices that are
consistent with that adder level; next perform for each candidate portfolio the stochastic runs
around the base case levels; finally, determine the TailVaR90 values for each portfolio at that CO,
adder level.
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Guideline 5: Transmission
The IRP meets this guideline, with the exception noted below.

Order No. 04-375 established conditions for acknowledgement of PGE’s 2002
IRP Action Plan related to the company taking actions to develop transmission
capacity over the Cascades. Specifically, the acknowledgement stipulates that
PGE:

1) commits to initiating discussions with Staff, renewable
developers, BPA, ETO and other stakeholders to discuss constraints
to competitive renewable development in the region; 2) agrees to
include an action item in its 2005 IRP to address how it will work
with BPA and others to develop transmission capacity over the
Cascades so that additional resource are accessible to PGE at a
reasonable price; and 3) agrees to demonstrate that it has made
reasonable efforts to acquire, retain, or option cost effective
transmission capacity over the Cascades before issuing its next RFP.
Order No. 04-375 at 12.

In an IRP update to the Commission in March 2006, PGE stated, “In the area of
transmission, PGE has actively participated in several Bonneville Power
Administration (BPA) and regional forums and initiatives to explore ways to
increase transmission availability across the Cascades. In some cases these efforts
have resulted in new BPA business practices and increased transmission capacity.
PGE has also taken steps to retain existing transmission rights to protect the
reliability interests of our customers.”

According to the company’s analysis, transmission constraints have the potential
to impact PGE in 2012. Approximately three-quarters of PGE’s power supply is
delivered by BPA. BPA consistently has requests for transmission capacity in
excess of what is available. PGE has been able to alleviate some of its
transmission needs with Port Westward coming on-line in June 2007. Power from
Port Westward can be transmitted to PGE territory without using BPA
transmission lines. However, this does not eliminate the need for new
transmission. PGE is currently studying the economic feasibility of a potential
transmission expansion project (Southern Crossing project). BPA is also
partnering with the Northwest Power and Conservation Council on a wind
integration action plan.

An additional consideration is the recently issued FERC Order 890, Preventing
Undue Discrimination and Preference in Transmission Service. This order
requires public utility transmission providers to show how their planning process
meets specified transmission planning principles. Filings were due to FERC by
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October 11, 2007. The impact of these new planning reforms is unknown at this
time.

Staff applauds the company for the analysis it has performed and participation in
regional planning. However, the company has identified a transmission need in
2012, but there are no projects in progress. Staff recommends the following
addition to the IRP Action Plan to address this issue:

In the next IRP Update, include an analysis of when transmission
construction projects must begin in order to meet the 2012 need.

Guideline 6: Conservation
a. Periodic conservation potential study for the entire service territory

Under the Commission’s updated planning guidelines, the utility should analyze
potential conservation resources regardless of any limits on funding. The IRP
presents PGE’s assessment based on a study by the Energy Trust of Oregon. The
company reviewed the Trust’s assumptions, updated it with the company’s latest
load growth projections, and asked the Northwest Power and Conservation
Council and the Trust to review the company’s final conclusions.

OAR 860-030-0010(6) requires the utilities to use a 10 percent discount for
conservation resources when determining cost-effectiveness. The Commission
explicitly recognized that the 10 percent discount accounts for the value of
conservation in reducing risk and uncertainty.”” The Trust and PGE include the 10
percent discount in the assessment presented.

PGE concludes there is 125 aMW of achievable cost-effective conservation
through 2012. The Trust has projected that funding provided by the public
purpose charge will enable it to acquire 65 aMW, leaving 60 aMW that cannot be
achieved without additional funding. SB 838 excludes customers with loads
greater than 1 MW from being subject to increased tariffs for incremental energy
efficiency acquisition as well as from benefits from that additional funding.
Excluding those classes of customers from the remaining achievable potential
(therefore removing the energy that could be saved by those customer classes)
leaves 45 aMW of additional conservation that could reasonably be targeted for
acquisition.

b. N/A
c. To the extent that an outside party administers conservation programs in a

utility’s service territory at a level of funding that is beyond the utility’s
control, the utility should:

23 See Order No. 94-590 (UM 551) at 14.
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» Determine the amount of conservation resources in the best cost/risk
portfolio without regard to any limits on funding of conservation
programs; and

« ldentify the preferred portfolio and action plan consistent with the outside
party’s projection of conservation acquisition.

Staff finds PGE’s evaluation of near-term conservation resources appropriate and
appreciates the company’s approach of requesting additional review by the
Council. Staff does not agree with many of the roles the company proposes to
play in acquiring the available conservation. This role will be more fully defined
through subsequent tariff filings. However, Staff in no way wants to the leave the
company with the impression that potential acknowledgement of this IRP
indicates approval or agreement with the activities the company proposes.

The company did not provide any analysis of conservation potential beyond 2012.
As is the case with all resources other than market purchases, the company did not
include in portfolio analysis conservation resources beyond 2012. Therefore, Staff
concludes that the company did not meet the requirements of this guideline in its
entirety. Staff makes the following recommendation to address this deficiency:

In the next IRP, assess conservation potential for at least the first
10 years of the planning horizon. Include conservation resources
in portfolio modeling throughout this resource acquisition period,
and include best cost/risk conservation resources in the preferred
portfolio.

Guideline 7: Demand Response

The Commission’s order on the company’s 2002 IRP (Order No. 04-375) states
that for the next plan, “...PGE should model dispatchable demand response
resources (such as direct load control and demand buybacks) as portfolio options
that compete with supply-side options. Further, PGE's load forecasts should
recognize the effects of nondispatchable demand response resources (such as
time-of-use pricing).”

Staff believes PGE’s plan meets these requirements, as well as Guideline 7 in
Order No. 07-002. Using its Aurora model, the company evaluated firm demand-
side capacity resources such as residential direct load control on par with supply-
side capacity resources. Specifically, the company calculated the real levelized
capital carrying cost and ongoing O&M for each option, then assessed the
transmission and fuel risk to determine which option to use first given the
company’s load duration curve. See IRP at 64. Further, the company evaluated
voluntary rate programs such as critical peak pricing (CPP) for small customers
and curtailment tariffs for large customers.
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PGE states that because load forecasts are based on historical data, they implicitly
reflect the effects of the company’s time-of-use pricing option. The company also
points out that load forecasting is based on historical usage.

PGE’s proposed capacity actions include all firm direct load control considered to
be achievable, cost-effective potential by 2012 based on third-party estimates and
assuming implementation of advanced metering infrastructure (AMI). By 2012,
the company believes it can reliably achieve up to 140 MW of incremental
resources from customer-based capacity resources with day-of or day-ahead
notice. That includes 23 MW (summer) to 25 MW (winter) of direct load control
of air conditioning, water heating and space heating for residential and small
nonresidential customers. The plan also includes 35 MW of remote curtailment of
end-use loads in commercial and industrial facilities and CPP tariffs for small
customers. See IRP at 12, 65-67.

Regarding implementation dates, PGE planned to file a curtailable tariff for large
customers by the end of 2007. In the second quarter of 2008, the company plans
to issue a request for proposals for purchase agreements from third-party
providers for peak demand-side capacity, then file a tariff pending successful
responses. PGE plans to file an experimental CPP tariff approximately first
quarter of 2009. See Joint Exhibit 101, Docket UE 189, November 21, 2007, pp.
2-4.

Initially, PGE planned to issue an RFP for direct load control to track with its
AMI installation. Now, however, the company plans to issue the RFP eight
months prior to the scheduled completion of AMI deployment, approximately the
first quarter of 2010, with a tariff filed later that year. PGE proposes this timing in
order to issue an RFP for direct load control providers that will be attractive to the
market — in other words, timed for full use of the AMI system. Staff recommends
that the Commission direct PGE to review the appropriate timing for a direct load
control program as the company develops its CPP tariff in 2008. At that time,
PGE should review future technology needs for direct load control, appliance
controls, and pricing programs for residential and small non-residential
customers.

PGE also plans to acquire an additional 80 MW of dispatchable standby
generation at customer sites, based on expanding the program at a rate of 13.5
MW per year.

Regarding demand buyback programs, PGE states that it does not yet have
adequate estimates of the reliable size of response when it calls buyback events.

PGE is a participant in U.S. Department of Energy’s smart appliance program and
has submitted a grant proposal with its proposed AMI vendor and an appliance
manufacturer to obtain 5 MW to 10 MW of additional demand response resources
through an appliance market transformation project.
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The company’s time of use program has maintained steady participation of nearly
2,000 customers. Pursuant to Commission decisions, the company does not
actively market the program in order to keep costs down prior to deployment of
AMI, which would avoid one-off installations of interval meters. No customers
have signed up for the two-part real-time pricing program.

Guideline 8: Environmental Costs
The company met the Commission’s current guidelines for analyzing portfolios.

RNP expressed concern that the company did not consider the likely upcoming
changes in the regulatory environment. The Commission is reviewing Guideline 8
in Docket UM 1302. As a party to that docket, RNP presented a survey of current
climate change policy proposals which showed a range of carbon adders from
$25/ton to $110/ton (20078). The Commission’s current guidelines direct utilities
to consider a range of carbon adders up to $40/ton (19908).

Guideline 9: Direct Access Loads

PGE complies with this guideline. The company does not plan for 5-year opt-out
customers (currently approximately 30 aMW).

Guideline 10: Multi-state Utilities
Guideline 10 does not apply.

Guideline 11: Reliability

Under Guideline 11, electric utilities should:

a. Analyze reliability within the risk modeling of the actual portfolios
being considered

b. Determine loss of load probability (LOLP), expected planning reserve
margin, and expected and worst-case unserved energy by year

c. Demonstrate that the selected portfolio achieves the utility’s stated
reliability, risk and cost objectives

Staff finds the reliability analysis in PGE’s IRP does not meet these requirements.
Regarding item a, above, the company analyzed reliability only for its preferred
portfolio, not for other portfolios considered. So there’s no basis for comparing
reliability and cost for the portfolios evaluated.

Toward addressing item b, above, PGE performed stochastic analysis on LOLP,

expected unserved energy (in MWa), and both 95™ and 99" percentile measures
of unserved demand (in MW) for its preferred portfolio, as well as adding to this
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portfolio 100 MW increments of up to 1,000 MW of additional capacity.
However, the company chose a single year, 2012, as the basis for the analysis,
instead of providing metrics for each year of the study period as directed by the
Commission. Further, because the analysis was performed only on PGE’s
preferred portfolio, there’s no basis to compare the required metrics even among
top-performing portfolios.

Regarding item c, above, the IRP did not include an assessment of costs
associated with varying levels of reliability, even for PGE’s preferred portfolio.
However, in response to a request from Staff, the company provided a cost
analysis for the preferred portfolio. See PGE’s response to Staff Data Request No.
2. The analysis compares costs of the portfolio at various capacity reserve levels,
based on the costs of three types of simple-cycle combustion turbines, and the
corresponding LOLP.

Analysis in the IRP shows that the first 500 MW of capacity reserves reduces
LOLP from approximately 16 percent to 3 percent, and the next 500 MW reduces
LOLP to nearly zero. The cost analysis requested by Staff indicates such an
“inflection point” at approximately $80 million to $90 million, representing the
real levelized annual cost of 500 MW to 600 MW of capacity resources, and 2
percent to 3 percent LOLP.

The company finds the cost analysis supportive of its selected level of capacity
reserves — a minimum of 500 MW in winter. This approximates a 12 percent
planning reserve margin based on projected 2012 winter peak load. Further, 500
MW covers the company’s largest generation shaft risks, the Port Westward and
Boardman plants.

Staff recommends the following addition to PGE’s 2007 IRP Action Plan to
address these reliability issues and meet the Commission’s reliability guideline:

In the next planning cycle, analyze loss of load probability,
expected unserved energy, and worst-case unserved energy by year
for top-performing portfolios. Analyze the tradeoff between
resource adequacy and cost.

Guideline 12: Distributed Generation

PGE’s consideration of distributed generation includes a discussion of
combined heat and power (CHP) and opportunities provided by net
metering (see section 7.6 of the IRP). However, these resources were not
quantified or included in the potential resource mix.

PGE has partnered with several customers to develop dispatchable standby

generation (DSG). In PGE’s 2002 IRP, it committed to developing a 30
MW virtual peaking plant. PGE attained its goal in June 2006, PGE
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estimates an additional 80 MW of DSG can be achieved by 2012 and has
included this amount in the current action plan.

Guideline 13: Resource Acquisition
a. An electric utility should, in its IRP:

« ldentify its proposed acquisition strategy for each resource in its action
plan.

» Assess the advantages and disadvantages of owning a resource instead of
purchasing power from another party.

 ldentify any Benchmark Resources it plans to consider in competitive
bidding.

The company complied with these requirements. The company provided its
acquisition strategy for its action plan and a brief assessment of the advantages
and disadvantages of owning vs. purchasing resources. See IRP at 245-246. The
company is not including any benchmark resources in the upcoming energy RFP.
The company is in the process of further analyzing its capacity needs and may, in
the future, determine an internal benchmark resource prior to issuing a capacity
RFP.

b. N/A
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I11. Initial Recommendations for Acknowledgment
of the Action Plan

Staff Data Request No. 5 asked the company to provide its IRP action plan in an
itemized table to make it more clear to the Commission what actions it was asking
to be acknowledged. Staff recommends acknowledgement of all items in the
company’s action plan but does so with the following additional
recommendations for the next planning cycle:

1. In the next planning cycle, include resources other than market purchases
to meet energy needs for at least the first 10 years of the 20-year planning
horizon. All resources expected to become available during the resource
acquisition period should be considered.

2. In the next planning cycle, include in the analysis a timely wind
integration study that has been vetted by key regional stakeholders.

3. In the next planning cycle, complete the portfolio analysis by presenting a
rank ordering of the portfolios that considers all of the factors (costs, risks
and uncertainties) used to choose the preferred portfolio.

4. For the next IRP: a) establish a set of CO, adder levels that covers the
gamut of expected environmental regulatory benchmarks; b) match
projected loads and gas and electric prices that are economically consistent
with those CO; adder levels; ¢) perform the stochastic runs for each of
those adder levels/matches; and d) define “risk™ for each portfolio at each
CO; adder level as the TailVaR90 corresponding to the stochastic runs
associated with that level.

5. For the 2007 IRP update and next planning cycle, develop and fully
evaluate a portfolio that reduces the company's CO2 emissions consistent
with the goals expressed in Oregon HB 3543.

6. In the next IRP Update, include an analysis of when transmission
construction projects must begin in order to meet the 2012 need.

7. 1In the next IRP, assess conservation potential for at least the first 10 years
of the planning horizon. Include conservation resources in portfolio
modeling throughout this resource acquisition period, and include best
cost/risk conservation resources in the preferred portfolio.

8. In the next planning cycle, analyze loss of load probability, expected
unserved energy, and worst-case unserved energy by year for top-
performing portfolios. Analyze the tradeoff between resource adequacy
and cost.
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Dated at Salem, Oregon this 4" day of January, 2008

S Apho
v / Lori Koho

Senior Analyst
Market & Resource Analysis
Electric & Natural Gas Division
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ORDER NO.

ENTERED

BEFORE THE PUBLIC UTILITY COMMISSION

OF OREGON
LC 43
In the Matter of )
) DRAFT PROPOSED ORDER
Portland General Electric )
)

2007 Integrated Resource Plan.

DISPOSITION: PLAN ACKNOWLEDGED WITH REQUIREMENTS
FOR NEXT PLANNING CYCLE

INTRODUCTION

On June 29, 2007, Portland General Electric (PGE or the Company) filed its
Integrated Resource Plan (IRP). This filing is in accordance with Public Utility
Commission of Oregon (Commission) Order No. 07-002, as corrected by
Order No. 07-047,* which requires all regulated energy utilities operating in Oregon to
engage in integrated resource planning.

Requirements for Integrated Resource Planning

The Commission requires regulated energy utilities to prepare integrated resource
plans within two years of acknowledgment of the last plan. Utilities must involve the
Commission and the public in their planning process, and prior to resource decision-
making. Substantively, the Commission requires that energy utilities: (1) evaluate
resources on a consistent and comparable basis; (2) consider risk and uncertainty;

(3) make the primary goal of the process selecting a portfolio of resources with the best
combination of expected costs and associated risks and uncertainties for the utility and its
customers; and (4) create a plan that is consistent with the long-run public interest as
expressed in Oregon and federal energy policies. See Order No. 07-002.

The Commission “acknowledges” resource plans that satisfy the procedural and
substantive requirements, and that seem reasonable at the time acknowledgment is given.

! The Commission originally adopted least-cost planning in Order No. 89-507 (Docket UM 180). The
Commission updated the utility planning process in Docket UM 1056.



PGE satisfied Oregon’s procedural requirements relating to its planning process.
In the analysis below, the Commission identifies specific portions of PGE’s filed plan
that did not satisfy all of Oregon’s substantive planning requirements. However, the
Commission concludes that PGE’s Action Plan appears reasonable in light of current
circumstances with requirements for the next planning cycle described below.
Accordingly, the plan is acknowledged with requirements for the next planning cycle.

Implementation Actions for PGE’s Preferred Resource Strategy

Based on the analysis described below, PGE selected the Diverse + Contracts
portfolio as its preferred course of action. The portfolio includes the following resource
additions from 2007 to 2015:

Energy actions total 903 average megawatts (MWa):

= 323 MWa of renewable resources by 2012

= 130 MWa of energy efficiency by 2012

= 70 MWa through renewal of existing contracts (hydro)

= 372 MWa through new contracts, including 180 MWa of purchase power
agreements (PPAs) of up to five-year terms and 192 MWa of PPAs of five- to 20-
year terms

= 7 MWa through upgrades of existing generation sources

Capacity actions total 1,653 megawatts (MW), including capacity value of the above
energy actions plus the following:
= 80 MW of dispatchable standby generation (DSG)
= 35 MW from a curtailable tariff and critical peak pricing enabled by
implementation of advanced metering infrastructure
25 MW of direct load control
100 MW from dual-purpose simple-cycle combustion turbines (SCCTs)
299 MW of bi-seasonal demand and supply
210 MW of winter-only peak supply

Transmission Actions
= Continue to evaluate the Southern Crossing project and actively work with BPA
and others in the region to develop capacity

The Company filed the following Action Plan to implement its preferred
portfolio:

1. Energy efficiency acquired by the Energy Trust of Oregon through Public
Purpose funds.
= Size: 85 MWa
= Resource evaluated in IRP: 85 MWa embedded in load forecast
= Timing: 2007 through 2012
= Location: PGE system



Pursue 45 MWa of additional energy efficiency through a proposed tariff.
= Size: 45 MWa

= Resource evaluated in IRP: Contracts

= Timing: 2008 through 2012

= Location: PGE system

Invest in efficiency upgrades at the Coyote gas plant and the Pelton Round
Butte and Sullivan hydro plants.

= Size: 7 MWa

= Resource evaluated in IRP: Contracts

=  Timing: By 2012

= Location: PGE system

Renegotiate hydro contracts that expire by 2012.
= Size: 70 MWa

= Resource evaluated in IRP: Contracts

= Timing: 2011

= Location: PGE system

Complete phases 11 and 111 of the Biglow Canyon wind project.
= Size: 105 MWa

= Resource evaluated in IRP: Tier I wind

= Timing: 2009, 2010

= Location: Columbia Gorge

Pursue power purchase agreements with a term of up to five years as a hedge
against load uncertainty.

= Size: 180 MWa

= Resource evaluated in IRP: Assumed spot market behavior

= Timing: Ongoing

= Location: System

Pursue intermediate-term power purchase agreements (six- to 10-year terms)
to reduce reliance on short-term markets, serve as a bridging strategy, and
allow economic dispatch of the Beaver plant for capacity needs.

= Size: 192 MWa

= Resource evaluated in IRP: Contracts

= Timing: By 2015

= Location: System



10.

11.

12.

13.

Procure 218 MWa of additional renewable resources to meet Oregon
Renewable Energy Act target of 15% of energy requirements from renewable
resources by 2015.

Size: 218 MWa

Resource evaluated in IRP: Tier Il wind, biomass, geothermal

Timing: By 2015

Location: Pacific Northwest

Continue expansion of DSG program at rate of 13.5 MW per year.

= Size: 80 MW

= Resource evaluated in IRP: PGE estimate of potential amount and cost
=  Timing: Ongoing

= Location: PGE System

Propose a curtailable tariff for the largest customers; propose a critical peak
pricing tariff for small customers upon approval of advanced metering
infrastructure.

= Size: 35 MW

= Resource evaluated in IRP: Not directly modeled

= Timing: By 2012

= Location: PGE System

Issue an RFP for direct load control.
Size: 25 MW

= Resource evaluated in IRP: Not directly modeled

= Timing: By 2012

= Location: PGE System

Issue an RFP for dual-purpose simple-cycle combustion turbines (capacity

and wind following).

= Size: 100 MW

= Resource evaluated in IRP: SCCT GE 7A, LM6000, LMS100
= Timing: 2012

= Location: PGE System

Issue an RFP for bi-seasonal supply or demand side to meet peak loads.
= Size: 299 MW

= Resource evaluated in IRP: Not directly modeled

=  Timing: By 2012

= Location: System



14. Issue an RFP for winter-only peak supply.
= Size: 210 MW
= Resource evaluated in IRP: Not directly modeled
= Timing: By 2012
= Location: System

15. Transmission
= Continue to investigate Southern Crossing project
= Continue regional planning activities with BPA and others

Parties’ Recommendations

To be completed after final comments are received.

Staff’s Final Recommendations - draft

Staff recommends the Commission acknowledge Portland General Electric’s

2007 IRP with the following requirements for the next planning cycle:

1.

In the next planning cycle, include resources other than market purchases to meet
energy needs for at least the first 10 years of the 20-year planning horizon. All
resources expected to become available during the resource acquisition period
will be considered.

In the next planning cycle, include in the analysis, a timely wind integration study
that has been vetted by key regional stakeholders.

In the next planning cycle, complete the portfolio analysis by presenting a rank
ordering of the portfolios that considers all of the factors (costs, risks and
uncertainties) used to choose the preferred portfolio.

For the next IRP: a) establish a set of CO, adder levels that covers the gamut of
expected environmental regulatory benchmarks; b) match projected loads and gas
and electric prices that are economically consistent with those CO, adder levels;
c¢) perform the stochastic runs for each of those adder levels/matches; and d)
define “risk for each portfolio at each CO, adder level as the Tail\VaR90
corresponding to the stochastic runs associated with that level.

For the 2007 IRP update and next planning cycle, develop and fully evaluate a
portfolio that reduces the company's CO2 emissions consistent with the goals
expressed in Oregon HB 3543.



6. Inthe next IRP Update, include an analysis of when transmission construction
projects must begin in order to meet the 2012 need.

7. Inthe next IRP, assess conservation potential for at least the first 10 years of the
planning horizon. Include conservation resources in portfolio modeling
throughout this resource acquisition period, and include best cost/risk
conservation resources in the preferred portfolio.

8. Inthe next planning cycle, analyze loss of load probability, expected unserved
energy, and worst-case unserved energy by year for top-performing portfolios.
Analyze the tradeoff between resource adequacy and cost.

DISCUSSION

To be completed after final comments are received.

Jurisdiction

Portland General Electric is a public utility in Oregon, as defined by ORS
757.005, that provides electric service to the public.

On April 20, 1989, pursuant to its authority under ORS 756.515, the Commission
issued Order No. 89-507 in Docket UM 180 adopting least-cost planning for all energy
utilities in Oregon. On January 8, 2007, the Commission updated its resource planning
guidelines in Order No. 07-002 (Docket UM 1056).

CONCLUSION

Portland General Electric is a public utility subject to the jurisdiction of the
Commission.

Portland General Electric’s 2007 Integrated Resource Plan, as modified in this
order, reasonably adheres to the principles of resource planning set forth in Order No. 07-
002 and should be acknowledged with the following requirements for the next planning
cycle:

1. Inthe next planning cycle, include resources other than market purchases to meet
energy needs for at least the first 10 years of the 20-year planning horizon. All
resources expected to become available during the resource acquisition period
should be considered.

2. Inthe next planning cycle, include in the analysis a timely wind integration study
that has been vetted by key regional stakeholders.



3. Inthe next planning cycle, complete the portfolio analysis by presenting a rank
ordering of the portfolios that considers all of the factors (costs, risks and
uncertainties) used to choose the preferred portfolio..

4. For the next IRP: a) establish a set of CO, adder levels that covers the gamut of
expected environmental regulatory benchmarks; b) match projected loads and gas
and electric prices that are economically consistent with those CO, adder levels;
c) perform the stochastic runs for each of those adder levels/matches; and d)
define “risk” for each portfolio at each CO; adder level as the Tail\VaR90
corresponding to the stochastic runs associated with that level.

5. For the 2007 IRP update and next planning cycle, develop and fully evaluate a
portfolio that reduces the company's CO2 emissions consistent with the goals
expressed in Oregon HB 3543.

6. Inthe next IRP Update, include an analysis of when transmission construction
projects must begin in order to meet the 2012 need.

7. Inthe next IRP, assess conservation potential for at least the first 10 years of the
planning horizon. Include conservation resources in portfolio modeling
throughout this resource acquisition period, and include best cost/risk
conservation resources in the preferred portfolio.

8. Inthe next planning cycle, analyze loss of load probability, expected unserved
energy, and worst-case unserved energy by year for top-performing portfolios.
Analyze the tradeoff between resource adequacy and cost.

Effect of the Plan on Future Rate-making Actions

Order No. 89-507 set forth the Commission’s role in reviewing and
acknowledging a utility’s least-cost plan as follows:

The establishment of least-cost planning in Oregon is not
intended to alter the basic roles of the Commission and the
utility in the regulatory process. The Commission does not
intend to usurp the role of utility decision- maker. Utility
management will retain full responsibility for making
decisions and for accepting the consequences of the
decisions. Thus, the utilities will retain their autonomy
while having the benefit of the information and opinion
contributed by the public and the Commission....



Acknowledgment of a plan means only that the plan seems
reasonable to the Commission at the time the
acknowledgment is given. As is noted elsewhere in this
order, favorable rate-making treatment is not guaranteed by
acknowledgment of a plan. See Order No. 89-507 at 6 and
11.

The Commission affirmed these principles in Docket UM 1056.

This order does not constitute a determination on the rate-making treatment of any
resource acquisitions or other expenditures undertaken pursuant to Portland General
Electric’s 2007 IRP. As a legal matter, the Commission must reserve judgment on all
rate-making issues. Notwithstanding these legal requirements, we consider the integrated
resource planning process to complement the rate-making process. In rate-making
proceedings in which the reasonableness of resource acquisitions is considered, the
Commission will give considerable weight to utility actions which are consistent with
acknowledged integrated resource plans. Utilities will also be expected to explain actions
they take which may be inconsistent with Commission-acknowledged plans.

ORDER
IT IS ORDERED that the 2007 Integrated Resource Plan filed by Portland
General Electric on June 29, 2007, is acknowledged in accordance with the terms of this

order and Order No. 07-002 as corrected by Order No. 07-047.

Made, entered, and effective

Lee Beyer John Savage
Chairman Commissioner
Ray Baum

Commissioner

2 See Order No. 07-002 at 24.



Attachment A
Page 1

Responses to OPUC Staff comments of June 26, 2007

1 Portfolio standardization

Staff expressed concern that our portfolio analysis uses portfolios of differing resource combinations,
but comparable amounts of new energy and capacity. They suggest we should consider also the
amount and timing of energy and capacity additions. They also suggest that we have a four-year
planning period which “may not comport with the long-term nature of IRP”.

Resource Amounts and Timing
Regarding the first point, we agree with Staff that analyzing candidate portfolios with different

amounts and timing of energy and capacity additions does provide useful insights. By including our
“do-nothing” or “rely on the market” bookend case, we did do the core of what Staff suggests and we
did provide analysis of those results in the context of the trade-off between committed fixed costs vs.
various risks, particularly that of being short to load requirements. We also provided sensitivities in
our public meetings showing the impact of delaying new resources. We are open to additional
suggestions and approaches that will improve on analyzing resource timing trade-offs. However such
analysis must be in harmony with Order No. 07-002 guidelines No. 1a) and 1c), which state:

la)  all resources must be evaluated on a consistent and comparable basis;
lc)  the primary goal must be the selection of resources with the best combination of
expected costs and associated risks.

As explained in our public process, we believe that a consistent and comparable basis for the evaluation
of alternative candidate resources requires that:

e The alternative resources are evaluated in the same time period, i.e. have the same start date and
are dispatched for the same number of years. Failing to do so might distort the performance of
any portfolio mix (see page 168 of our IRP).

e The mix of resources added in each portfolio has approximately the same energy and capacity
value, i.e. they all meet the same resource adequacy standard.

The issues of how much new resource to add, or when to add it, are determined by assessing load-
resource balance largely without regard to supply portfolios. In effect, the issues of how much and
when are two sides of the same coin. They seek to answer the question of the effects of delaying or
accelerating resource actions. In our analysis, we determined that 2012 was a watershed year, in which
our resource gap becomes material as the combined result of load growth and resource expirations.
Given the resource gap, how much (or when) to add to meet the gap is, in large part, an issue of
reliability and resource adequacy considerations, which we also address in the IRP. IRP resource
portfolio modeling does not fully inform about sow much or when our customers need resources.
Rather, it informs about what mix of resource actions will best fill those needs.

We point out in our IRP that fine-tuning of the plan with regard to timing will be left to implementation
based on RFP offerings. For instance, we noted in our proposed action plan that Energy Efficiency and
some Demand Response activities will be started right away, while wind will be added in steps from
now through 2014.
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In our IRP, our market portfolio informs as to the consequences of acquiring longer-term resources in
advance of, or after, the demonstrated physical need. More specifically, adding resources in different
years triggers the following biases:

e Postponing an investment reduces the expected net present value of the cost of a resource
because of financial discounting of fixed investment costs combined with assumed less
expensive spot market purchases. But such a strategy also has less reliability and does a poor
job of hedging against volatile market costs.

e Adding resources in differing years implies testing their economic value using changing input
assumptions and/or increasing the time-frame of the analysis. This increases modeling run
times and results in portfolios with differing supply reliability.

We chose to test portfolios with the same capacity and energy values in order to impose the same
quality of service on all portfolios. However, we also tested several alternative portfolios with different
resource timing, but the same resource mix, and we shared our insights from these results in our April
9, 2007 public meeting (see slides 9 and 10). Given our assumptions on the cost of spot purchases in
the WECC (see paragraph 10.2 of the IRP), these alternative portfolios lowered expected overall costs
but had higher risk. Specifically, the NPV variable cost exposure was greater than the NPV change to
fixed costs. Because portfolios with resource delays do a poor job of meeting resource adequacy
targets, we focused on meeting resource needs in the years when material gaps emerge.

Planning Horizon

Regarding the suggestion that PGE uses a four year planning period, we believe this is an incorrect
conclusion about an inherently complex issue. It is true that PGE’s resource procurement philosophy is
to focus on those resource decisions that need to be made prior to or via our next RFP. Subsequent
resource decisions will then be made with newer information in the next IRP cycle. For this reason,
IRPs and associated RFPs should be conducted on an ongoing, cyclical basis. We believe that making
assumptions that cannot be substantiated at this time about, for instance, construction of new nuclear
plants or the penetration of plug-in hybrid vehicles by the 2020’s is not a reliable basis on which to
make resource decisions for customer needs that begin in 2012.

However, despite our focusing resource decisions on customer needs that begin in 2012, it is not true
that PGE has a four-year planning horizon. With each resource we evaluate, we use the net present
value of its life-cycle fixed revenue requirements combined with twenty years of associated dispatch
cost. (We originally modeled longer dispatch periods. Beyond increasingly unreliable fuel cost
forecasts, we found that the discounted cost streams for resource dispatch after 20 years tended to make
little difference to overall revenue requirements.)

Hence, we are looking twenty years and more into the future. But we do so with today’s resource
technologies and costs. The goal of an IRP should be to better inform an RFP. Subsequent results of
the RFP should then be, barring unforeseeable circumstances, generally congruent with acknowledged
IRP proposed actions. Our philosophy is to move the IRP from being an academic exercise to one that
is practical and informative for the next round of resource decisions we must make using existing and
known resource choices and costs.

We were fairly careful to lay out our analytical approach through the year-long public process, and
during that time received verbal support from participants that they felt our approach made sense. We

2
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also rely on the IRP guidelines to inform our approach. Guideline 1c directs that “The planning
horizon for analyzing resource choices should be at least 20 years and account for end effects.” This is
precisely what we have tried to do. The guidelines do not tell us to choose resources for the next 20
years and then model all of those for at least another 20 years.

We wish to emphasize that the scope of our IRP is to identify a resource mix that secures reliable
electricity supply at the best combination of cost and risk based on resources that can actually be
procured in the market today or in the very near future. To reach this target, we imposed some specific
modeling constraints designed to reinforce our ability to have careful apples-to-apples portfolio
comparisons:

e Avoid speculative assumptions on investment costs and fuel prices beyond what could be
reasonably documented (for example, most fuel forecasts do not go beyond 20 years);

¢ Do not simulate resource additions in a distant future in order to avoid biasing the portfolio
performance because of increasingly speculative long-term decisions;

e Freeze PGE portfolio load after 2014, leave resource decisions after 2014 to the next IRP
and focus on the identification of the best resources to acquire now;

e Keep the modeling simple and easy to implement: a long run time is an obstacle to timely
analysis;

e Leave any decision about the actual timing of new resource additions to the RFP. The
optimal timing will depend both on the actual availability of new resources (that we will
know after a market solicitation) and on PGE’s financial constraints.

2 Direct Load Control

Staff raises three concerns regarding Direct Load Control, two of which come from the following

paragraph in our draft IRP:
“[Our proposed Capacity Action Plan includes:] Implementation of retail customer
curtailment tariffs and direct load control for fifty hours or less per year, once advanced
metering infrastructure is in place at the end of this decade. Due to increasing capacity needs
that take place over a very small portion of the year, we believe that it makes sense to maintain
system reliability by first seeking firm actions from our customers.” (Draft IRP at 12).

The first concern is that “the statement appears to imply that direct load control is not firm.” We did
not intend to make this implication. The second sentence was intended to be an affirmation of the first
sentence. PGE will first request curtailment and direct load control from our customers (i.e., before
taking major new supply-side capacity-only actions). We view these as firm capacity resources and
show them as such, as explained in response to the third concern below.

The second concern stated by Staff is that “PGE appears to indicate that direct load control should be
delayed until deployment of [an] advanced metering infrastructure (AMI) is complete.” Direct load
control can be implemented without an AMI, and PGE is in the process of developing a request for
proposals for third party implementation of demand side capacity outside of the deployment of an
AMI. Note that doing so opens the risk that a third party communication system could be incompatible
with an AMI once it is fully deployed. This will be ameliorated as best as possible through the
specification process. At this time, though, PGE cannot guarantee that communications platforms will
not be duplicated.

The third concern is that the capacity contribution from Direct Load Control (DLC) is not included in
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PGE’s Tables 3-5 and 3-6. That is correct, but not because DLC has no capacity contribution. Those
tables in Chapter 3 are a description of PGE 2012 peaking requirements and existing generation and
contract capacity capability by 2012. It is an assessment of what our capacity resource gap will be in
2012 before new resource actions. For instance, note in the first column of Table 3-5 that PGE’s one-
hour winter generating capability in 2012 is projected to be 3,050 MW before any new resource
actions. This number is also found in Table ES-2 before any proposed actions. We do then
subsequently show the capacity contribution from DLC, as a separate line item, in Table ES-2.

3 Time of Use Pricing
Staff recommends more description of the Time of Use Pricing Plan option (TOU) including the

number of participants, estimated peak load reductions, and estimated customer savings by customer
class.

PGE currently has 1,723 Schedule 7 (residential) and 124 Schedule 32 (small non-residential)
customers enrolled in TOU. This participation level has been fairly consistent since the inception of
the pricing option in March 2002.

The Portfolio Options Committee (POC), the stakeholder group formed to oversee TOU and
Renewables portfolio programs on behalf of the OPUC, in a memo to OPUC Staff for the Commission
on July 12, 2005, recommended that utilities minimize marketing costs of the TOU program, including
a recommendation to discontinue efforts to evaluate the program for 2006. A similar recommendation
for minimizing 2007 costs was made in 2006. PGE’s evaluation prior to that recommendation showed
that residential peak load was, on average, 0.27 kW (15%) and 0.13 kW (7%) lower than that of a
control group during the winter morning and evening peak periods respectively. (Source: “Analysis of
the Load Impacts and Economic Benefits of the Residential TOU Rate Option” prepared by Quantec,
LLC, March 29, 2004). Summer peak load impacts averaged 0.03 kW (2%) lower. Analysis of non-
residential data was not conducted due to the small number of enrolled customers.

A recent informal review of TOU residential customer savings indicates that average annual savings
are $34.79, or 5.7% of their bill. Small Non-Residential customers saved $24.18 annually, or 6.2%.

4 Renewable Energy Standard (RES)
Staff is correct in clarifying that use of Tradable Renewable Energy Credits (TRCs, commonly known

as Renewable Energy Credits (RECs) or Green Tags) is limited to 20 percent of the target amount in
the Oregon RES legislation. Because our proposed plan relies solely on new physical renewable
resources dedicated to serve PGE load to meet our RES requirements through 2015 (and assuming
competitive pricing for RES qualifying renewables is received via our RFP process), we do not plan to
rely on this option between now and 2015. Thus, we did not consider this feature of the legislation to
be particularly restrictive to our proposed resource plan.

5 Emerging Resource Technologies
Staff asks if we have “considered funding opportunities from the ETO that may enable purchases from

[emerging renewable] resources”. Such resources cited by Staff include solar thermal, PV, and wave
energy demonstration projects. Section 7.7 of our IRP surveys these and several other emerging
technologies. We also describe our current support to local demonstration projects for microturbines,
solar, and biogas applications.

Our statement in the IRP about “not considering” these and other emerging technologies was made
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strictly in the context of economic, utility-scale projects that could be constructed and in-service by
2012. We are indeed currently considering additional demonstration and small-scale opportunities
beyond those discussed in the IRP, but did not expound on them due both to the confidential and
preliminary nature of such discussions and the inherent evolving nature of the technologies. We also
do not focus on them in the IRP due to their relatively small scale. For the IRP, our focus, instead, was
generally on larger-scale generation options which are currently commercialized and economic.
However, we are in contact with the ETO to understand what funding is available for projects that are
20 MW and smaller.

6 Biomass Potential

Staff suggests that PGE “should review and reference the ETO’s contracted assessment” regarding
biomass potential. Staff is referring to the Energy Trust’s Biomass Market Assessment Final Report,
prepared by Itron, dated December 17, 2004. We are reviewing this report. However, we note that our
assessment of the market potential for biomass accessible to PGE was obtained from a more recent
report (the Western Governor’s Association Biomass Task Force Report, dated January 2006). We
assumed that the Western Governor’s Association report, because it was more recent, contained a more
current assessment of the potential for biomass in Oregon.

7 Wind Integration Costs

Staff reminds us that “PGE should update its IRP to reflect the results of its contracted wind integration
study.” We committed to this in section 7.1 (page 107) of our IRP: “Upon completion of the wind
integration study, we intend to update our IRP analysis, if necessary, and also provide a supplement to
our IRP.” We have recently concluded the preliminary phase of the study referred to in our IRP, but
are just entering the subsequent phase described in our study. Ultimately, the real relevance of this data
will be to have the latest and best estimates with which to gauge actual RFP proposals.

8 Plug-in Hybrid Vehicles

 Staff asks that PGE “describe the potential timing and effect of widespread use of plug-in hybrid
[electric] vehicles and battery electric vehicles on its resource plan”. They also cite a May 28, 2007
article about the potential of two-way vehicle-to-grid technology which would allow utilities to store
power in car batteries during overnight light load hours and return a portion of it during peak hours.

Plug-in hybrids will primarily impact utility systems and its customers in two beneficial ways. First,
by putting a predominantly off-peak load onto our system, they allow us to improve the use of
generating assets. All else being equal, this should lead to a reduction in the cost per kwh for
electricity. Second, upon technological enablement both at the car and at the home, plug-in hybrids
could become a source of capacity for relatively short peaking periods. This should further reduce the
cost of electricity on a per unit basis.

The latest industry thinking on this topic might be the EPRI summer 2007 research paper entitled:
“The Power to Reduce CO2 Emissions” in which plug-in hybrids and other distributed energy
resources are relied on as one of six major stabilization wedges (dubbed “prisms” in the report) to slow
and then reduce CO2 emissions. It is worth observing that plug-in hybrids are the smallest wedge and
are dependent on deployment of a “smart grid” for the demand management aspects. EPRI observes
that plug-in hybrids “will become an integral part of the distribution system itself within 20 years,
providing storage, emergency supply, and grid stability.” Their plan anticipates that 10% of new light
vehicle sales by 2017 will be plug-in hybrids, with the ability to reverse power flow to help meet
peaking needs by 2020.
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Similar to our approach described above regarding emerging resource technologies, in our IRP we
focused largely on larger impact items in the 2012 time-frame. Hence, we did not focus on market-
transformational end-use changes that still were a few years away from commercial introduction and
which we expected to have low initial penetration levels and a gradual ramp in. From a resource
perspective in 2012-2014, we do not expect the impact of plug-in hybrids on PGE’s electric grid and
load shapes to be significant enough to our proximate major generating resource decisions as to warrant
additional focus. This topic may be ready for a more robust treatment in our next IRP cycle. The chief
impact as it relates to generating resources will be to reduce our need for additional seasonal peaking

supply.
9 Energy Efficiency (EE

IRP guideline 6(c) of Order 07-002 requires an analysis of conservation with and without funding
limits. Staff suggests that we were not clear “whether the 44.9 aMW of additional EE potential in

9%

PGE’s service territory was determined ‘without regard to any limits on funding™”.

A 2006 Energy Trust of Oregon (ETO) resource assessment performed by Stellar Processes and
Ecotope indicated 288 MWa of technical EE potential among PGE’s customers. PGE accepted this
figure as the technical potential, meaning all energy efficiency that could be achieved without regard to
cost. From that point, the ETO and PGE worked together to determine how much was achievable
through customer acceptance and how much was cost effective. Cost-effectiveness was based on the
avoided cost of base-load supply-side alternatives plus an additional 10%. The ETO’s forecast for their
acquisition based on current system benefit charge (SBC) funding was then deducted and the 44.9
aMW is the amount remaining that PGE believes is practical to achieve through 2012 without
regarding to funding limits. That is, the 44.9 aMW is that additional cost-effective amount that we
jointly believe can be acquired between now and the end of 2012 by exceeding current SBC funding
limits. In fact, PGE helped place language in the recently passed SB 838 to allow for utility funding of
EE beyond the current SBC mechanism.

As described in the IRP filed with the Commission on June 29, 2007, PGE and the ETO have worked
together to develop processes for the ETO’s administration of incremental funds to supplement market
transformation, marketing efforts, and incentives for ETO programs. PGE does not intend to develop
and run its own EE programs.

Please refer to section 4.1 of our IRP report for a fuller discussion of the foregoing.
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TO: Vikie Bailey-Goggins
Oregon Public Utility Commission

FROM: Patrick G. Hager
Manager, Regulatory Affairs

PORTLAND GENERAL ELECTRIC
LC-43
PGE Response to OPUC Data Request
Dated October 03, 2007
Question No. 001

Request:

Please explain what actions the company included in its 2007 IRP to meet customer
resource needs beyond 2012, taking into account projected load growth, contract
expirations, plant deratings, plant retirements, and other projected resource changes.

Response:

Attachment 001-A is an Excel spreadsheet, DR_001_Attach A xls, which shows PGE’s projected
load-resource balance through 2030, including forecasted load growth and resource declines.

The 2012 energy load-resource gap of 818 MWa in cell I-35 of the attachment (energy
worksheet) is the same as that shown on Figures ES-2 and 3-4 of the 2007 Integrated Resource
Plan (IRP). The 2012 winter and summer capacity gaps of 1,540 MW and 1,329 MW in cells
[-42 and I-39 (winter and summer capacity worksheets) are the same as those shown in Figures
3-5 and 3-6 of the IRP. In its analysis, PGE used the following steps to determine what actions
needed to be included in the 2007 IRP and what actions needed to be included in future IRPs:

1) We looked at the information contained in Attachment 001-A, as well as additional
information, such as the expectation of a renewable portfolio standard. We also
considered load uncertainty due to opt-out eligible customers and local economic growth,
as well as uncertainty around contract renewals.

2) From this information, we determined approximate quantities and timing of resource
acquisitions needed to meet the difference between forecasted loads and existing
resources over time.
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3)

4)

We divided the required resource acquisitions into those that we need to begin acting on
prior to our next IRP, and those that are better handled in future IRPs when we have
better relevant information.

We noted that the resource acquisitions we need to begin acting on prior to our next IRP
are those needed to fill the load-resource gap through 2012. As Attachment 001-A
shows, in 2012 the load-resource gap increases significantly because of contract
expirations. Although further resource additions will be needed to fill the incremental
post-2012 gap, we do not need to take actions now, and we can better evaluate the related
acquisition strategies in future IRPs. However, in the 2007 IRP, we do factor in
renewable requirements through 2015, as 2015 is a major milestone year for the
renewable energy source standards included in Senate Bill 838.

Within the group of resource acquisitions that we need to begin acting on prior to our
next IRP, we determined which ones we needed to act on quickly, and those which could
wait until we had more information, in substantial part through evaluating bids within a
request for proposals process.

Given the discussion above, the 2007 IRP does not include specific resource acquisition actions
to address the projected incremental post-2012 load-resource gap. Nonetheless, we are
undertaking a number of enablement activities to position and prepare for future needs. These
activities include build-out of the AMI system, engaging in regional discussions regarding a
possible major new transmission project (Southern Crossing), various Boardman emission
compliance activities, and exploration of various demonstration projects and alternative resource
development activities, such as solar, wave development, clean coal, and new nuclear
technologies.

g:\ratecase\opuc\dockets\lc-43\dr-in\opuc_pge\finals\dr_001.doc
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Excel Spreadsheet — Load-Resource Balance
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October 17, 2007

TO: Vikie Bailey-Goggins
Oregon Public Utility Commission

FROM: Patrick G. Hager
Manager, Regulatory Affairs

PORTLAND GENERAL ELECTRIC
LC-43
PGE Response to OPUC Data Request
Dated October 03, 2007
Question No. 002

Request:

Please explain how the 2007 IRP considers the cost-risk tradeoff of higher vs. lower
reliability. For example, did the company compare cost and risk metrics of resource
portfolios with varying reliability metrics such as loss of load probability and expected and
worst-case unserved energy?

Response:

This response has two parts. First, we address specific cost and risk metrics. Next, we
summarize the factors that go into the IRP capacity resource recommendations.

Cost and Risk Metrics:

Figures 12-4 and 12-5 of the IRP consider capacity reserve levels and three corresponding risk
metrics — loss of load probability (LOLP, expressed in % of hours in the year), expected unserved
energy (expressed in annual MWa), and both 95" and 99™ percentile measures of unserved
demand (expressed in MW). Figure 1 below compares costs for various capacity reserve levels
and the corresponding risk metric of LOLP. The costs are real (2006$) annual costs (real
levelized annual fixed costs, plus 2012 variable costs) required to meet given LOLP levels based
on three types of simple-cycle combustion turbines — LM 6000, GE 7Fa, and LMS 100.

Figures 1 below exhibits the same characteristics as Figures 12-4 and 12-5 of the IRP. Large
reliability improvements are achieved with initial reserve acquisitions, but a point is eventually
reached in which additional investment in reserves yields comparatively small gains in reliability.
Achieving an LOLP of less than approximately 2-3% becomes increasingly expensive, in terms
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either of capacity resources needed (i.e. more than approximately 500-600 MW in Figures 12-4
and 12-5) or cost (i.e. more than the approximately $80-90 million per year needed to achieve
approximately 2-3% LOLP). For example, in Figure 12-4, there is an inflection point at
approximately 500-600 MW and 2-3% LOLP. The first 500 MW of capacity reserve reduces
LOLP from approximately 16% to approximately 3%, but the next 500 MW reduces LOLP by
only approximately 3% (to close to zero). There are corresponding inflection points in Figure 1
below, at approximately $80-90 million (the real levelized annual cost of approximately 500-600
MW of capacity resources) and 2-3% LOLP.

Proxy capacity Resource: SCCT

160

140 -

—e— LMG000
—a— GE 7FA
—a—LMS100

120

100 -

80

60

Capacity ($ million)

40

Annualized Cost of Additional

20

0% 2% 4% 6% 8% 10% 12% 14% 16% 18%
LOLP(%)

Figure 1

Other Resource Adequacy Considerations:

“How many capacity resources are necessary?” is more complex than insurance because PGE has
an obligation to meet customer load and PGE’s ability to do so is also impacted by distribution
system outages related to wind and ice storms. We need enough capacity resources to meet load
requirements under all but the most extreme situations, but there is still a cost aspect, as
discussed above.

Our action plan recommends a minimum of 500 MW in (winter) capacity reserve (see Table 13-2
of IRP). This level is based on the following considerations:

e The specific capacity level and associated cost vs. risk metrics discussed above.

Attachment B
Page 8
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e 500 MW is approximately 12% of our projected 2012 winter peak load (note that we used
this 12% standard in our 2002 IRP.

e 500 MW is slightly higher than the physical standard proposed by the Northwest Power
and Conservation Council. However, Council work also suggests that a (by a particular
economic measure) optimal standard for the region is significantly higher than the
physical standard.

e 500 MW is sufficient to cover either of our largest single generation shaft risks, Port
Westward and Boardman.

g:\ratecase\opuc\dockets\lc-43\dr-in\opuc_pge\finals\dr_002.doc



October 17, 2007

TO: Vikie Bailey-Goggins
Oregon Public Utility Commission

FROM: Patrick G. Hager
Manager, Regulatory Affairs

PORTLAND GENERAL ELECTRIC
LC-43
PGE Response to OPUC Data Request
Dated October 03, 2007
Question No. 005

Request:

Please provide, in table format, a list of proposed actions PGE is requesting the
Commission to acknowledge. Please number the action items for the convenience of staff,
parties and the Commission. PGE may refer to Table 8.2 (page 224) of PacifiCorp's 2007
Integrated Resource plan for a suggested format.

Response:

Attachment 005-A provides the requested information in an Excel file, DR_005_Attach A xls.

g:\ratecase\opuc\dockets\lc-43\dr-in\opuc_pge\finals\dr_005.doc
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December 04, 2007

TO: Vikie Bailey-Goggins
Oregon Public Utility Commission

FROM: Patrick G. Hager
Manager, Regulatory Affairs

PORTLAND GENERAL ELECTRIC
LC-43
PGE Revised Response to OPUC Data Request
Dated November 8, 2007 ‘
Question No. 007

Request:

Please explain what actions the company is taking or will take to assure completion of the wind

- integration study. In your response, please include:

o A timeline with action items, lead staff and weekly updates to OPUC.
A discussion of efforts PGE has already taken to push completion of this study.
A copy of the contract PGE executed with the consultant who is performing the study.
A discussion of the options should the company find itself unable to deliver a completed
study to OPUC and parties prior io November 23, 2007. This is. the minimum time Staff
- and parties need to review the study prior to the due date for Staff to submit their initial
comments, recommendations and draft order (December 4, 2007 according to the
schedule agreed to by parties during the LC-43 prehearing conference). Options might
include: :
‘ =  Hiring a new contractor :
» Obtaining resources internally (software and manpower) to perform the
modeling the contractor is requesting
» Contracting with a third party to perform the requested modeling
* Proposing an interim proxy for the study that has been vetted by regional
experts (Renewable Northwest Project, NW Power & Conservation Council,
etc.)

0O 0O

Response (Revised 12-04-07):

Conducting a wind integration study has taken longer and become more complex than PGE expected
when we first initiated the study. This is due in part to the inherent complexity of the task, but it is also
due to the evolving scope of the study. When we first began the study, we were focused on the three
phases of the Biglow Canyon wind project (approximately 425 MW). As we completed our IRP analysis
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Page 2

and developed an Oregon Renewable Energy Standard compliant preferred Action Plan, it became clear

that we needed to expand the scope of the wind study another 500 MW beyond the original 425 MW,
requiring additional wind data and commensurately expanded use of hydro and thermal resources for
integration.

When our consultant completed the original work, PGE staff found itself time and resource constrained
from pursuing the subsequent steps, as further described below.

Attachment B
‘Page 14

In lieu of the completed wind integration study, to be responsive to the core concern about resource

selections should costs be lower that what we have assumed in the IRP, we have run sensitivities in

Aurora regarding the expected cost of wind integration and its effect on PGE’s Action Plan. As detailed
below, we found that our Action Plan does not change if wind integration costs for post-Biglow Canyon
wind are $4/MWh higher or lower than the initial IRP assumption of $10/MWh.

The remainder of our response is organized as follows:

Contract with EnerNex

PGE resources

Completed work’

Our plan of action

Impact of windintegration cost uncertainty on Action Plan

¢ & o o

Contract with EnerNex ' .

PGE contracted with EnerNex in mid-February, 2007, to perform a wind integration study. See the
contract labeled as Attachments 007-A, which is confidential and subject to Protective Order No. 07-441.
For some parts of the study, EnerNex required inputs from PGE. These inputs included wind data and a
power cost model with the ability to evaluate pre-schedule and hour-ahead forecasting issues.

PGE resources
As PGE worked with EnerNex on the wind integration study, we realized that our existing models would
not facilitate the EnerNex study. Unfortunately, by this time, we were near completion of the original
study. Further, PGE employees who could potentially provide the modeling solutions were engaged in
other modeling activities concerning the real time operations of our system and with net variable power
cost modeling for various regulatory dockets. With these employees not available, PGE was not able to
" provide EnerNex with all of the inputs and support it needed to advance the study within the desired
timeframe. :

Completed work -
We are currently considering four potential components of wind integration costs— regulating margin, load

following, pre-schedule forecast error, and hour(s)-ahead forecast error. EnerNex has completed work to
estimate regulating margin and load following costs for the original Biglow Canyon project scope. PGE
itself has done preliminary work on pre-schedule forecast error.. The primary missing components are an
estimate of the costs resulting from hour(s)-ahead forecast error and analysis for post-Biglow Canyon
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wind. EnerNex has completed all work that it could do without access to an appropriate PGE-specific
model and additional wind data, and should not be looked to as an impediment to our completion of the
study. While components of the study are completed, the study is not. modular and thus useful
" conclusions cannot be drawn until the remaining work is completed.

Plan of action ' : _ : :

PGE is currently studying if the costs associated with hour(s)-ahead forecast errors can be estimated using
Monet resource dispatch logic or the Aurora model. If neither model can be modified or adapted to
perform the work, we will most likely acquire a third-party model and then adapt it for PGE-specific use.

Our revised goal is to have the study completed in time to evaluate the renewables bids. This will give us
results for when it is most crucial — during the cost assessment of actual proposals. ‘

PGE has informed Staff of the delays in our wind integration studies in this and other dockets (e.g.,
UE 188). Parties in those dockets decided to use a stipulated wind integration cost for Biglow Canyon
phase 1 because the study would not be completed in time. As we discuss below, wind integration costs
between $6/MWh and $14/MWh do not change PGE’s proposed Action Plan. Nevertheless, PGE agrees

Attachment B
Page 15

that a robust wind integration study is necessary and we are willing to provide periodic updates to Staff as .

well as answer informal Staff questions.

Impact of wind integration cost uncertainty on Action Plan
Revised Attachment 007-B provides results of integration cost sensitivities on PGE’s Action Plan. These

results also include the updated CO, and gas price inputs contained in PGE’s November 9, 2007, Reply .

Comments. Revised Attachments 007-B-1 through 007-B-3 show the resource portfolio efficient frontier
under a.range of integration cost assumptions. Revised Attachment 007-B-1 is consistent with our Reply
Comments in all respects and uses the original IRP assumption for wind integration costs. Revised
Attachment 007-B-2 assumes lower wind integration costs. Specifically, it assumes that Tier II wind
integration costs (i.e., wind integration for projects after full build-out of the Biglow Canyon project) are
$6/MWh ($2006), rather than $10/MWh (see Page 107 of 2007 IRP). We chose $6/MWh for Tier I wind
to be consistent with what we assumed for the Biglow Canyon Tier I wind (also $6/MWh). We chose it
strictly for the sake of convenience and consistency in modeling, as a reasonable value to test. Revised
Attachment 007-B-3 assumes higher wind integration costs in order to test the response to higher than

assumed costs and provide a broader range of sensitivities with which to test the impact of varying wind -

integration costs. Specifically, it assumes that Tier II integration costs are $14/MWh ($2006), rather than
$10/MWh.

Revised Attachments 007-B-1 through 007-B-3 show that the positions of various portfolios relative to
each other do not change significantly, albeit, wind-dominated portfolios improve. (To give context to the
$4/MWh sensitivity, recall that PGE’s assumed fully-allocated levelized cost for a post-Biglow wind farm
in our IRP was about $70/MWh. Also note that in these sensitivities we have not updated generation
capital costs, which have the potential to have a larger impact.) PGE’s preferred resource Action Plan
does not change over the range of values that we tested.
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Attachment 007-A
(See Response filed 11-26-07)
Confidential and Subject to Protective Order No. 07-441

EnerNex Contract
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LC-43
Attachment 007-B-1
(Revised 12-4-07)

Efficiency Frontier
- Base Case Wind Integration Cost Assumptions
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Attachment 007-B-2
(Revised 12-4-07)

Efficiency Frontier
Lower Wind Integration Cost Sensitivity
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Attachment 007-B-3
(Revised 12-04-07)

Efficiency Frontier
Higher Wind Integration Cost Sensitivity
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CERTIFICATE OF SERVICE

LC 43

| certify that | have this day served the foregoing document upon all
parties of record in this proceeding by delivering a copy in person or by
mailing a copy properly addressed with first class postage prepaid, or by
electronic mail pursuant to OAR 860-13-0070, to the following parties or
attorneys of parties.

Dated at Salem, Oregon, this 4th day of January, 2008.

ﬁq%éW

Kay Bafnes

Public Utility Commission
Regulatory Operations

550 Capitol St NE Ste 215
Salem, Oregon 97301-2551
Telephone: (503) 378-5763




LC 43

Service List (Parties)

CITIZENS' UTILITY BOARD OF OREGON

LOWREY R BROWN
UTILITY ANALYST

610 SW BROADWAY - STE 308
PORTLAND OR 97205
lowrey@oregoncub.org

JASON EISDORFER
ENERGY PROGRAM DIRECTOR

610 SW BROADWAY STE 308
PORTLAND OR 97205
jason@oregoncub.org

ROBERT JENKS

610 SW BROADWAY STE 308
PORTLAND OR 97205
bob@oregoncub.org

DAVISON VAN CLEVE PC

S BRADLEY VAN CLEVE

333 SW TAYLOR - STE 400
PORTLAND OR 97204
mail@dvclaw.com

DEPARTMENT OF JUSTICE

JANET L PREWITT (C)
ASST AG

1162 COURT ST NE
SALEM OR 97301-4096
janet.prewitt@doj.state.or.us

MICHAEL T WEIRICH (C)
ASSISTANT ATTORNEY GENERAL

REGULATED UTILITY & BUSINESS SECTION
1162 COURT ST NE

SALEM OR 97301-4096
michael.weirich@doj.state.or.us

ESLER STEPHENS & BUCKLEY

JOHN W STEPHENS

888 SW FIFTH AVE STE 700
PORTLAND OR 97204-2021
stephens@eslerstephens.com

NORTHWEST ENERGY COALITION

STEVEN WEISS
SR POLICY ASSOCIATE

4422 OREGON TRAIL CT NE
SALEM OR 97305
steve@nwenergy.org

OREGON DEPARTMENT OF ENERGY

PHILIP H CARVER (C)
SENIOR POLICY ANALYST

625 MARION ST NE STE 1
SALEM OR 97301-3742
philip.h.carver@state.or.us

OREGON PUBLIC UTILITY COMMISSION

LISA C SCHWARTZ (C)
SENIOR ANALYST

PO BOX 2148
SALEM OR 97308-2148
lisa.c.schwartz@state.or.us

PACIFIC POWER & LIGHT

MICHELLE R MISHOE
LEGAL COUNSEL

825 NE MULTNOMAH STE 1800
PORTLAND OR 97232
michelle.mishoe@pacificorp.com

PACIFICORP

GREG N DUVALL
DIRECTOR - IRP & REGULATORY STRATEGY

825 NE MULTNOMAH - STE 600
PORTLAND OR 97232
greg.duvall@pacificorp.com




PACIFICORP OREGON DOCKETS

OREGON DOCKETS 825 NE MULTNOMAH ST

STE 2000

PORTLAND OR 97232
oregondockets@pacificorp.com

PORTLAND GENERAL ELECTRIC

PATRICK HAGER RATES & REGULATORY 121 SW SALMON ST 1WTC0702
AFFAIRS (C) PORTLAND OR 97204
pge.opuc.filings@pgn.com

PORTLAND GENERAL ELECTRIC COMPANY

J RICHARD GEORGE (C) 121 SW SALMON ST 1WTC1301
PORTLAND OR 97204
richard.george@pgn.com

PUBLIC UTILITY COMMISSION OF OREGON

LORI KOHO (©C) PO BOX 2148
SALEM OR 97308
lori.koho@state.or.us

RENEWABLE NORTHWEST PROJECT

KEN DRAGOON 917 SW OAK, SUITE 303
PORTLAND OR 97205
ken@rnp.org

ANN ENGLISH GRAVATT 917 SW OAK - STE 303
PORTLAND OR 97205
ann@rnp.org

RF1 CONSULTING INC

RANDALL J FALKENBERG PMB 362

8343 ROSWELL RD

SANDY SPRINGS GA 30350
consultrfi@aol.com




