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I. Introduction
The NW Energy Coalition (NWEC or “Coalition”) appreciates this opportunity to
comment on Portland General’s Integrated Resource Plan, as amended (IRP or “Plan”).
Although PGE’s Plan encompasses a great number of issues, we will focus in these
comments on two central questions: (1) a request to acknowledge a preferred Action Plan
that includes the 2020 shutdown of Boardman; and, (2) a related request to approve an
“alternative Action Plan” if the Company is unable to resolve several difficult regulatory
contingencies by March 31, 2011, making the preferred plan, in PGE’s determination,
impossible to complete.
The Coalition believes it is in the interests of ratepayers, Oregon state policy and the
environment to shut down the Boardman coal plant as soon as possible. Investing over
$500 million in pollution controls1 for the state’s largest CO2 emitter would be a very
risky bet to make as the country and the world seek to reduce emissions consistent with
what the overwhelming scientific consensus tells us is needed to avert drastic climate
impacts. The idea that there is 0% possibility that Boardman will have to close before
2040 after making that investment—PGE’s modeling assumption—is on its face
ludicrous. The time to close the plant is before that money is put at risk.
While NWEC has numerous problems with the IRP analysis that will be examined in
detail below, we believe that there is certainly enough evidence to say that closure of
Boardman sometime before 2020 is definitely less costly and less risky than (attempting
to) keeping it open through 2040. In many ways we are fortunate, because of the timing
of the pollution control requirement, to be able to close Boardman at a cost that is
insignificantly different than the costs of keeping it open—the closure will have little
impact on rates. The task is how to best make that occur. Unfortunately, PGE’s plan for
closure is likely to fail, causing its customers and the state to lose this opportunity.
PGE has sought to frame this discussion in a particular order. First, approve a 2020
shutdown plan, but then in addition, if that plan is impossible to implement, approve an
1

In this discussion, when we mention pollution controls we mean the avoidable larger scrubber/bag house
and Selective Catalytic Reduction (SCR) investments, not the smaller 2011-12 investments to control
mercury and the low-Nox Burner/OFA that we do not oppose.
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“alternative” plan to make the pollution controls investment and run Boardman through
2040. The problem with this is that PGE’s 2020 plan depends upon an extremely
ambitious schedule to achieve federal clean-air rule changes.
We see the order differently. First commit to shutdown Boardman. Then design a
strategy to do this at the least cost and risk to ratepayers. The reason this order is
critically different is that PGE’s preferred plan depends upon receiving federal regulatory
approval by March 31, 2011. As Attachment A shows,2 a large proportion of the nation’s
coal fleet faces the same EPA Clean Air Act issues as Boardman. Without further
developments, EPA’s new requirements (forced by a Circuit Court consent decree) will
cause some of those coal plants’ economics to lead to shutdown, requiring the acquisition
of replacement power or conservation; while others will require the installation of costly
pollution controls—all of this to be done by late 2015 or early 2016.
So currently the nation faces a “train wreck” at the end of 2015 when roughly half of the
entire generating capacity of the country will either have to be replaced with cleaner
resources or install expensive pollution control equipment such as that needed by
Boardman. It is logistically challenging, to say the least, to expect this to be able to occur
by 2016, and of equal importance, it is politically daunting. Thus, while we expect that
the nation will work out some sort of deal to avoid the train wreck—a deal that may well
look much like what PGE is trying to obtain—the magnitude of the problem and the
number of players makes it almost certain to take a few years to come to fruition. Way
later than PGE’s timeline.
The bottom line is that PGE must be able to take advantage of any such deal, but
approving the “alternative plan” almost guarantees that PGE will be left out. We urge the
Commission to weigh the cost of missing out on a negotiated closure schedule from the
federal government vs. the extremely questionable “benefits” of keeping Boardman open.
We do not believe that PGE’s evidence for its choice of 2020 as “the best” date for
closure of Boardman is compelling. It was chosen, as far as we can tell, as simply the
date that the utility believes is the latest possible closure date that it can request given
DEQ and federal EPA requirements. However, the particular date is not of great concern
to us, because if the Commission refuses to acknowledge the alternative Plan, the actual
closure date determination will most likely be made by EPA, after possible intervention
by Congress. We do not think it is important, or perhaps even in its authority for the
Commission to “set” a particular closure date. Instead, it is necessary for the
Commission to make sure that closure can occur. For this reason, we believe it is prudent
for this Commission to acknowledge a closure date of “no later than the end of 2020,”
and to not acknowledge the alternative Plan.
In sum, we oppose acknowledgment of the alternative Plan for three reasons. First, a
premature decision to spend a large sum on control equipment might very well mean that
PGE could not take advantage of a likely national resolution. Second, it would be
unprecedented to allow the Company to make this momentous decision based on vague
and undefined criteria (“reasonable assurance”) without further stakeholder or
Commission input. What if there is a disagreement over how close parties are to a
2

This attachment is the same as that provided to the Commission at the public meeting on April 26, 2010.
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national resolution, or the acceptability of that resolution? PGE should not at this time be
given the authority to switch to its alternative Plan without any oversight. Finally, PGE
has not made the case that its alternative choice is the least cost/least risk for customers
and the environment.
Thus we come to the question at the heart of our comments. PGE argues that if it cannot
receive adequate resolution of the DEQ and EPA issues by March 31, 2011, its second
best plan is to make the pollution investment and run Boardman through 2040. We will
show that the evidence for this plan being second best is not compelling. Instead the
second best plan is also the first one: foreswear the large pollution control expense and
shut the plant down when required by federal or state rule, or by 2020 at the latest. The
earliest that we would realistically expect that to be would be at the end of 2015 when
federal compliance with the MACT standards could be required. We will demonstrate
that PGE’s justification for its 2040 plan vs. a 2015 date is not convincing. Certainly not
enough to justify making the huge pollution control investment bet proposed by PGE.
One would expect that it is in regard to this question that the IRP’s analysis would be
most useful. Unfortunately there are so many flaws and omissions in PGE’s analysis that
it is difficult to come to any defensible conclusion.
II. PGE’s Choice – Diversified Thermal with Green (with or without Lease) – is not
the “second best” Plan
PGE argues that if it cannot implement its best plan—2020 shutdown—its second best
choice is the Diversified Thermal with Green (with or without Lease) portfolio
(“Alternative Plan”) which keeps Boardman open through 2040. This is really the key
issue for the parties in this docket. For if the second best plan was a portfolio that shut
down Boardman by 2015 or earlier, there would be no need to make the expensive
pollution control investment decision that PGE is requesting it be allowed to make if
March, 2011 passes without a national solution. PGE argues that on the basis of its IRP
analysis, the Diversified Thermal with Green (with or without return of the California
lease of a slice of the output of Boardman) is the best portfolio. We ask the Commission
to deny acknowledgment of this choice for a great number of reasons that we will discuss
in detail below.
The results of the IRP illustrate both the benefits and shortcomings of this type of
modeling exercise. On the plus side, the IRP provides useful information about the
choices—and the consequences of those choices—faced by PGE. But on the negative
side the plan reveals the limitations of the Company’s modeling and interpretation of the
results: in particular, an over-reliance on false precision, arbitrary scoring, a lack of
statistical insight or understanding, and a failure to value flexibility. It also reveals how
seemingly close the different choices are, given the metrics chosen by PGE, thus calling
into question the ability to rely upon them for specific guidance.
The errors, omissions and inherent limitations in PGE’s methodology call for the exercise
of more judgment and less reliance on tables and scores. We wish that PGE had listened
to its own advice: “Ultimately such [modeling] acts as a guide to inform decision making
rather than as a substitute for business judgment.”(p. 238) Besides seeking Commission
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disapproval of the alternative Action Plan, we ask that it require the Company to modify
its methodology in future IRPs to reflect our concerns.
Summary of errors in the IRP analysis
It is not our intention to try to overwhelm the Commission with a long list of insignificant
errors in PGE’s analysis. But a thorough investigation into the Company’s methodology
reveals so many substantial errors and omissions as to call the entire IRP into question.
1. Assumptions regarding load growth, “tightness” of the market, and long-term
potential for cost-effective energy efficiency are questionable and disagree with
NW Power and Conservation Council (“Council”) estimates. These errors skew
the results toward needing more resources and less reliance on the market.
2.

PGE’s cost metric—NPVRR—is incorrectly based on a single deterministic
“reference case” run. Instead, PGE should have used the average value of the 100
stochastic runs. Doing so changes the ranking of the portfolios somewhat—an
important result in its own right—but most importantly, it allows some statistical
analysis to be done. The bottom line coming from that statistical analysis is that
most of the cost differences between PGE’s tested portfolios are actually
statistically insignificant and should not be used for comparison purposes.

3.

PGE performs no statistical analysis of its results. Failure to do so leads to the
overvaluation of statistically insignificant differences. Another result of this
omission is that costs are never put into perspective—we see cost differences on
tables and graphs, but never know whether the differences are statistically
significant, much less have a meaningful impact on rates.

4.

Although PGE seemingly tests 16 different portfolios, in reality the utility
considers a large number of them to be risky or even impossible to implement.
This limits the “choices” to a very few similar portfolios. Also, when a portfolio
appears to score better than PGE’s choice, the utility introduces other factors or
new criteria to discredit it. Finally, PGE should take the results of its analysis and
attempt some optimization. Instead of accepting its initial portfolios as its only
choices, the Company should learn from the results to see which elements of the
portfolios seem to lead to higher scores, and then mix and match them for a more
optimal package.

5.

The IRP fails to include the benefits of optionality, especially when dealing with
huge capital-cost resources, mainly the half-billion dollar investment in Boardman
pollution controls.

6.

Several of the Company’s risk metrics are not meaningful or reflect customer
concerns and should not be used. Other real risks are not included.

7.

The scoring weights used by PGE are arbitrary, and therefore their results should
be taken with a large measure of skepticism. The results for most of the portfolios
are so close as to be meaningless, but PGE treats these minute differences as
dispositive. This is especially suspect when one understands how large the
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margins of error are for each individual score. One piece of evidence for this is
that very minor changes in the weighting of scores result in quite different
ranking—evidence that the weighting system is not reliable. In addition, PGE
inappropriately combines risk and cost metrics into a single score without even
discussing the justification for making this particular tradeoff between cost and
risk.
8.

In its risk assessment, PGE gives equal weight to futures with high and low
emissions, so that CO2 becomes no longer a risk factor. (We compliment the
Company for using a fairly robust CO2 adder in its cost analysis—this discussion
is regard to its risk analysis.) Portfolios with lower emissions are not valued any
more than those with high emissions. Given the very real threat of global
warming, as well as this state’s legislative goals for emission reductions, we
believe that futures with higher CO2 adders should be given more weight than
low penalties.

9.

PGE has not made a good faith effort to model a portfolio that results in meeting
the state’s CO2 reduction goals. Relying on nuclear power, while unabashedly
telling a public participation meeting that this is a completely unrealistic portfolio,
is unacceptable and does not meet the standard of the PUC guidelines. PGE
should develop a more actionable portfolio that meets the state’s goals.

10. PGE’s estimate of wind integration costs is too high.
We will address each of these issues in more detail below.
1. Assumptions
PGE makes three assumptions that are questionable; all of which tend in the direction of
creating a larger resource need.
a. PGE’s assumed load growth is much higher than historic rates and the NW Power and
Conservation Council’s (“Council”) forecasts. In a letter to OPUC staff on Feb. 16, 2010
(Attachment B, excerpted, but see also the comments in this proceeding of Mr. Kaser, on
behalf of the Willard Rural Association), Mr. Bruce Kaser examined PGE’s historic
loads, both energy and capacity, over the past decade, using OPUC statistics. He shows
that the utility’s need has been essentially flat over that period. Most telling is this
statement appearing on Mr. Kaser’s letter, p. 4 regarding PGE’s predictive ability:
Moreover, PGE was wrong ten years ago (in 1999) when it made exactly the same
prediction:
The demand for energy within PGE’s service territory has experienced an average
annual growth rate of approximately 2.5% over the last 10 years and retail
demand is expected to continue this upward trend. [See PGE SEC 10-K filing (FY
1999), p. 7 of 46 (.txt format).]
PGE provides no evidence for why the next ten years should look so different than the
past ten. Mr. Kaser also compares PGE’s present forecast to PacifiCorp’s 2008 IRP
(May, 2009) of 0.3% annual load growth in Oregon over the next ten years. (Kaser, p. 3)
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Finally, he notes that, “PGE’s peak loads have not increased for 10 years: PGE’s all-time
high net system load peak was 4,073 MW and occurred in December 1998.”
PGE also argues that its “energy growth forecasts are consistent with the Northwest
Power and Conservation Council’s Draft Sixth Plan forecasts…” In Table 1 below we
include PGE’s forecasts from Table 3-2 (IRP, p. 37), and then for comparison include the
Council’s Oregon forecasts [see: http://www.nwcouncil.org/energy/powerplan/6/ Detail
Assumptions and Load Forecasts tables 6th Power Plan –Feb 2010 update.xls.] The
differences are very large.
Table 1 – Comparison of PGE and Council’s Annual Energy Growth Forecasts
PGE forecast
Council’s OR
after removing
forecast without EE
EE

Council’s OR
forecast after
removing EE

Forecast
Period

PGE forecast
without EE

2010-30

2.22%

1.24%

1.91%

0.34%

2010-15

2.37

1.96

1.72

0.47

2015-30

2.24

1.00

1.97

0.30

PGE’s winter and summer capacity forecasts summarized in Table 3-1 (IRP, p.36) are
also inconsistent with the Council’s (6th Plan Table 3-6). While the Council did not break
down its peak load forecasts (capacity) by state, it did forecast the region’s winter and
summer peak requirements both before and net of conservation. The comparisons of the
annual growth rates are shown in the Table 2 below.
Table 2 – Comparison of PGE and Council’s Annual Capacity Growth Forecasts
2010-30 forecast
before subtracting EE
Low
Medium
High
2010-30 forecast after
subtracting EE
Low
Medium
High

PGE Winter
capacity growth
1.38%
2.0
2.77

Council Winter
capacity growth
0.5%
1.1
1.5

PGE Summer
capacity growth
1.88%
2.44
3.22

Council Summer
capacity growth
1.1%
1.6
1.9

1.03
1.7
2.53

-0.25

1.65
2.24
3.05

0.94

As can be seen from Table 2, PGE’s forecasts of growth in peak demand are close to
double the Council’s before energy efficiency (EE) is removed, and after EE subtracted,
the difference is even more stunning.
To put these different growth rates into perspective, over 20-years’ time a one per cent
difference in annual growth rate translates to about 500 aMW of annual energy and 900
MW of peak demand for PGE’s system. Most important, if the Council’s forecasts are
even close to correct, there is no doubt that there is no need to continue running the
Boardman coal plant past 2015 or so.
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b. PGE’s forecast of new energy efficiency achievements is way too low. PGE has
assumed that the ETO’s programs will essentially phase down over time (IRP p. 57 and
Table 4-3), because emerging technologies are not included. Neither are savings from
so-called “free riders.”3 This is contrary to the Council’s forecasts and the historical
record where the EE record has experienced sustained growth through the continual
development and adoption of new technologies, plus the investments many customers
make in energy efficiency outside of traditional utility programs. PGE argues,
These back end differences will not have a material impact on PGE’s IRP Action
Plan, which focuses more on the near-to-mid-term for resource additions. Note
that the ETO and NWPCC values include free-riders, while the values used in our
IRP do not. (IRP, p. 57)
We disagree with this minimizing of the difference. In reality, PGE’s resource portfolios,
including any resource additions, are analyzed over their whole lifetimes. Thus an
inflation of the need for new resources can make a substantial impact on their costs. In
addition, several of the higher scoring portfolios tested by PGE are eliminated due to
“high execution risk.” (IRP addendum, p. 86) If load growth were slower due to higher
amounts of energy efficiency, this risk would lessen.
c. PGE argues that it will face “tight markets” (p. 49) for power in the future. PGE bases
its conclusion partly on reliance on the Council’s 2008 Adequacy assessment, done
before the current recession. PGE also misinterprets the Council’s analysis of
independent power producer (IPP) plant availability. The Council analyzed the
availability of IPP generation, including only that amount that had no access to
transmission outside the region. Instead, PGE states incorrectly that, “The Northwest is
vulnerable to supply deficits resulting from market inefficiencies and the commitment or
sale of merchant generation to demand outside the region.” (p.49) If anything, the
Council forecasts a continuing and even growing energy surplus in the region over the
next 20 years, due to the large potential for energy efficiency and the amount of RPS
renewables. Together these two factors will cover about 125-130% of the region’s load
growth. Finally, while the details are still being debated, it appears that California will
allow some amount of unbundled tradable renewable energy credits (TRECS) to be used
to qualify for its RPS. This will create a further surplus of power in the region—so much
so that BPA and other traditionally surplus utilities fear dropping market prices will hurt
their sales revenues significantly.
It is interesting to note that this concern over availability of market purchases is
somewhat new to this IRP. Slide 19 from PGE’s April 26, 2010 presentation to the
Commission shows two pie charts: before and after acquisitions in the proposed action
Plan by 2015. The “before” chart shows a portfolio with 3% long-term and 32% spot
market purchases. The “after” chart shows the same amount of long-term purchases, but
now only 2% spot market. It is difficult to understand why PGE is now becoming so
3

We suspect that “free riders” as defined by PGE includes savings from improved codes and standards.
This is likely one reason why PGE and Council load forecasts differ so much. The recent PNUCC NW
Regional Forecast, to which PGE contributes, differs substantially from the Council’s forecast, because it
excludes price-induced demand reductions and savings from appliance efficiency standards and energy
codes. Thus PNUCC utilities are planning on needing thousands of MWs more new supply-side resources
than does the Council. (Clearing Up, May 3, 2010, p. 8)
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worried about being in the market or attempting to transition out of the market so quickly.
As a result of these incorrect assumptions PGE is overestimating both its overall need for
new resources and underestimating the availability in the market of low-cost resources to
meet its needs. In fact, in the face of the recession and the Council’s analysis, PGE
restricts its portfolios to less market purchases than even its last IRP. Correcting these
assumptions, and modeling portfolios that have more market purchases, would likely
result in less need for new resources and less costs, as is evident from the superior
performance of its pure “market” portfolio on many cost and risk measures.
2. PGE’s cost metric and other statistical fallacies
PGE uses the net present value of revenue requirements (NPVRR) to assess the expected
cost of portfolios. It is often called the “Expected Cost” throughout the Plan, and is given
50% of the ultimate scoring weight in choosing the preferred portfolio. Unfortunately, it
is an extremely poor measure of actual expected costs. For one thing, it is not really an
“expected” value, 4 it is instead just the mean of a single reference case run of each
portfolio. Another serious drawback of this metric is that because there is just one single
number for each portfolio, it is impossible to know whether two different portfolios have
statistically significant costs. If one says, as PGE does, that portfolio A has an NPVRR
that is $100 million higher than portfolio B, there is no way to know whether this is a
meaningful difference—unless we are absolutely sure that each assumption in the
reference case (load growth rate, gas costs, hydro year, etc., each staying constant over 20
years) is true, which of course is extremely unlikely.
A much better cost metric available is the expected NPVRR obtained from the 100
stochastic futures tested by PGE. While each future is certainly suspect, using the
average of 100 plausible futures is a much better way to represent the actual, but
unknown, future. And doing so also allows us to judge the statistical significance of cost
differences expected from the performance of the different portfolios.
Attachment C comes from PGE’s response (supplemental) to our data response No.39
asking for the 100 stochastic runs, means and standard deviations of the tested portfolios.
The shaded portions were added by NWEC.
First note the very large standard deviations of $3-5 billion, depending upon the portfolio.
What this means is that the portfolios’ costs have large variations depending upon which
future it was tested against. Plus or minus one standard deviation includes about twothirds of the 100 futures, meaning one-third varied from the mean by way more than that
amount. The actual costs customers will face is much more dependent upon future
conditions than upon the actual choice in portfolio. Then note the change in rankings
from column C to E. Many of the portfolios changed by 6 or 7 places depending upon
whether PGE’s single deterministic cost metric is used, or the stochastic mean derived
4

The use of the term “expected cost” is misleading as used by PGE. Mathematically the term refers to the
probability-weighted sum of several numbers. Wikipedia has a good definition: “It is often helpful to
interpret the expected value of a random variable as the long-run average value of the variable over many
independent repetitions of an experiment.” (emphasis added) But PGE incorrectly uses the term to be the
average value of a single deterministic run.
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from 100 runs. This is interesting, but is it significant?
The real value of this exercise is to be able to test whether the differences in the costs are
statistically significant, and that is done with a paired t-test, shown in columns D, E and F
(rows 23-27). The paired t-test is a way to see if two means are significantly different
when an experiment is repeated many times. Basically it is a measure of the average
difference between the 100 pairs of costs relative to the standard deviation of those 100
differences (divided by the square root of the number of pairs). If the average of the
differences is large compared to the standard deviation, then one can be confident that the
average of the differences is significant, and not due to chance variations. (A table of
critical t-test values, found in any statistics textbook, gives how large the result must be
to be significant.)
We compared three pairs of portfolios to determine if they were significantly different or
not. These included: row 24 — Alternative Plan vs. 2014 shutdown; row 25 — 2014 vs.
2020 shutdown; row 26 — Alternative Plan vs. 2020. The important result is that none of
the three portfolios have significantly different costs! Depending upon the particular
standard deviation of the differences between two portfolios, one can generalize that it
takes a difference in NPVRR of at least $500 million to be significant given the huge
variability of results across the many futures tested. Or put another way, after the topscoring portfolio (“market”), rejected for other reasons, portfolios ranking 2 through 11
are essentially tied when it comes to comparing their costs.
While statistics can be technical, sometimes it is better to look at the underlying data to
illustrate the point that the results are so variable that it is disingenuous to give too much
weight to small average differences. If one looks at the individual stochastic runs in row
24—the comparison between PGE’s preferred 2040 alternative and a 2014 shutdown—
one can find extremely large costs in both directions, depending upon the particular
future tested. Cell AU24 shows that in one possible future, customers save $11.970
billion by keeping Boardman open through 2040, but the future in cell AW24 shows that
keeping the plant open costs them over $13 billion! On average, the difference between
these two futures is around a half billion dollars, but clearly that information is not
important for making the decision, if those were the only two choices.
PGE’s reliance on single deterministic “costs” without any statistical foundation for
understanding them is irresponsible. That is why the Commission should take with a
very large grain of salt the Company’s recent presentations showing rate impacts of
various portfolio choices, since they are based on a single forecast future.5 For example,
the Company has been presenting its cost numbers to different audiences that assert that
its 2020 plan would save customers more than $600 million over the next decade
compared to a 2014 closure date. This is irresponsible. In reality, there are many other
futures where the numbers are radically different. As Cell B25 of Attachment C shows,
over the 100 stochastic futures tested, PGE found that on average closing Boardman later
saved customers about $410 million in NPVRR, but that in 50 of those futures, exactly
half, a 2014 shutdown was cheaper (cell G29). The Commission needs to reject the use
of statistically insignificant results. And in the future, the Commission should require
5

Just labeling a future the “reference” case does not make it particularly special or accurate, given the
uncertainty the utility industry faces.
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statistical analysis as a critical part of the IRP.
3. Costs need to be put into perspective
Not only is it important to test conclusions for statistical significance, it is also important
to look at financial significance to customers. Throughout the IRP, PGE presents its
results in the form of X-Y plots of cost and risk, for example Figure 11A-1. The utility
then discusses the various portfolios with statements about how some portfolios
outperform others or have higher or lower costs or risks. What is left out, unfortunately,
is an attempt to put the scale of the axes into perspective for customers. The scale is
generally marked in units of about $500 million for NPVRR and risk. At first glance it
seems like the distance between points on the graphs are meaningful. After all, that is a
lot of money. But is it really?
To put a $500 million difference in NPVRR into perspective, it must be compared to the
total NPVRR of around $28 billion. But PGE’s NPVRR does not include its ongoing
distribution costs that are about equal to half those costs6 so the total base upon which the
$500 million should be compared is more like $42 billion. Thus the rate impact of that
$500 million difference is about 1.2%. That means that after the (rejected) “market”
portfolio, all the portfolios that rank between number 2 and 11 have costs within that
range of each other. Even if these differences were statistically significant—which they
are not—they are so financially similar as to make a choice based on rate impact to
customers essentially meaningless.
4. PGE’s portfolio choices are too limited
PGE tested 16 different portfolios, but for all intents and purposes, only a much fewer
number were given much consideration. This is due to a number of reasons.
PGE stated at the start of the IRP process that it was going to analyze a few unrealistic
“pure plays” to learn about how certain resources affected the scoring. In this category
were three of the sixteen, “wind,” “natural gas,” and “market.” Two portfolios included
new nuclear plants for which no one could reasonably estimate costs. While interesting,
even the Company admitted in a public meeting that no one believed that they could be
constructed in the Northwest in this timeframe given the many risks they face. For
similar reasons, the IGCC portfolio was considered very doubtful by all parties.7 That
left 10 portfolios still standing.
Two portfolios, “Diversified Thermal with Green” and Diversified Thermal with Green
without the Boardman Lease” are practically identical, in that the lease in question is for
only 72 aMW.
At this point there are nine choices, but now PGE introduces another criterion to
6

In response to NWEC data request #41—renumbered 42 by PGE—the utility states: “the revenue
requirement for distribution and other costs not contained in NPVRR totals approximately 34% of PGE’s
overall revenue requirement.”
7
In PacifiCorp’s most recent IRP, the feasibility and economics of IGCC plants was investigated in depth.
The conclusion was that they were not ready for prime time for over 20 years. Many parties have great
hopes for their commercialization, but they are too soon in their development stage to be counted on.
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eliminate portfolios that score too well against its preferred (alternative) plan. In its
discussion of the modeling results, PGE argues against the top-performing portfolio,
“Green with On-Peak Energy Target,” by stating it has too much wind in it. PGE thus
eliminates it from consideration:
It is not yet clear if such a high amount of additional wind in the Pacific
Northwest would be available or whether assumed costs for smaller volumes
would hold for larger amounts over a relatively short time-frame. In short, this
portfolio carries higher execution risk. (Ch. 11-A, p.86)
Since the amount of wind in this portfolio is identical to that in “Diversified Green,” we
can assume that it was also never really in contention. Now we’re at 7. Boardman
through 2020 is one of the remaining choices and is PGE’s preferred Plan. But as we
discussed earlier, the real question is choosing an alternative, so 2020 is not among those,
nor is 2017 Boardman closure that has the same regulatory hurdles. Finally, while
arguably a real choice, the “Diverse Green with wind in WY” portfolio has such a high
cost that it too is eliminated. That brings us down to 4 actual choices: Boardman through
2011 and 2014, Diversified Thermal with Wind, and Diversified Thermal with Green
(with or without the Lease). Even these two last portfolios are quite similar. The first
has a bit more wind compared to a little less biomass and geothermal, but both have the
same large natural gas additions. The two Boardman options are also almost exactly the
same, the only difference being a three-year bridge PPA to allow Boardman to close three
years earlier. (Given PGE’s concern with the “tightness of the market,” we have a
feeling a 2011 shutdown would probably also be ruled out anyway.) So in reality, we are
down to two actual options for the alternative plan: Diversified Thermal with Green
(with or without the lease) and Boardman closure in 2014.
This situation is unacceptable. PGE should not be allowed to narrow the choices so much
that only two options are being discussed. Especially troubling is that PGE has broken its
initial commitment to use the initial analysis results in order to design a more optimal
portfolio. There is valuable information to be gained from PGE’s analysis, and we
believe a better alternative can be designed based upon that information. But either for
lack of time, or complacency with the portfolio it has chosen, the Company did not
attempt to tweak its preferred choice using information from this modeling effort.
While we have criticized the Company’s analysis and scoring system, we do believe it
can provide valuable feedback. Some portfolios perform much better on certain metrics
than do others. PGE should use this information to improve on the limited number of
portfolios tested. Features of a portfolio that cause it to score well on a metric should be
combined or added to other portfolios to attempt to create a better performing plan.
For example, only one portfolio—the “Green with on-peak energy target”—explicitly
overbuilds (mainly with wind). Perhaps the extra renewables or the extra energy in that
portfolio make it score high. One indication is that it has a superior reliability score.
This portfolio also emits less CO2 than even the Boardman shutdown portfolios. What
factors lead to this counterintuitive result? Another lesson should be taken from the leastcost portfolio: “market.” PGE seems bound and determined to get away from market
purchases, but the data clearly show that a market strategy is valuable.
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The valuable attributes gleaned from the results discussed above are not inextricably
bound to the portfolios of which they are a part. That is, every portfolio might profit
from adding additional wind and market purchases—the hypothesis is surely worth
testing. The other portfolios should likewise be examined for similar clues to assembling
an optimum mix. In this way PGE could have, and should, design more optimal
portfolios. NWEC’s preferred portfolio discussed toward the end of these comments
takes just that approach.
Finally, as previously noted, 2015, rather than 2014 may well be the actual “drop-dead”
date for Boardman closure without adding expensive control equipment. PGE has known
this for some time, and it should have run that date through its methodology. We believe
that date is truly the real alternative to PGE’s preferred alternative Plan (Diversified
Thermal with Green).
5. Optionality
The Coalition has addressed this issue in past IRPs, both PGE’s and PacifiCorp’s.
Because their models test resource portfolios against static, deterministic futures, they fail
to capture the value of optionality. The Council’s model does this, however, and the
result is that small-shaft investments and energy efficiency are worth more than just their
avoided costs.
This issue is especially important for the consideration of Boardman. Keeping Boardman
open is making a large wager for two reasons. First, it costs something like $500 million
up front, before we know emerging climate policy. Much of the reason that Boardman
shutdown scenarios do not score higher is that they do badly with very low carbon prices.
Before betting $500 million on a plan that is economic only if the plant can run for
decades, it would be prudent to be flexible.
Second, portfolios that keep Boardman open only score well if the plant stays open until
2040. PGE has not given any probability to scenarios where it makes the pollution
control investment and later has to shut the plant down before 2040 anyway. Surely this
possibility is not zero. Making a $500 million investment in a resource portfolio that is
only marginally better on a few metrics when compared to portfolios that shut down
Boardman is a case where keeping options open is critical. This is especially important
given how the nation will deal with upcoming MACT control requirements. If PGE’s
alternative plan makes the pollution control investment too soon, as requested by the
Company, it will not be able to take advantage of a federal deal that allows for a later
shutdown than 2015 which could well be negotiated in the next few years, but not by
March 31, 2011. Portfolios that do not make this big bet should be valued higher in the
scoring system.
6. Modeling risk
PGE’s scoring system appears to reflect risks, but in actuality masks or hides risky
portfolios, especially for carbon costs. Take, for example, two portfolios: one with high
emissions and one with low emissions. The high emission portfolio would score well in
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scenarios where CO2 prices were low, and score badly in scenarios where prices were
high. The low-emission portfolio would do the opposite. Both would therefore rank
about the same when it came to average costs. They would also both have a number of
poor outcomes and good outcomes, so their risk scores would also be similar. We could
only conclude that the two portfolios were both reasonable choices, even though they
were actually quite different.
This masking of differences through the scoring system is not only a problem for CO2
costs. PGE’s methodology actually hides different portfolios’ differential performance
against other variables such as gas prices, load growth, etc. Only portfolios that do
exceptionally poorly under almost all conditions (e.g., with such high costs that it doesn’t
matter what else happens—i.e., nuclear or IGCC) will actually be screened out. Not
surprisingly, all the other portfolios score so closely that one can hardly tell them apart.
This should not be a surprise. Looking along what is called the “efficient frontier,” one
sees that there is a tradeoff between cost and risk. Where costs are high, risks are low,
and vice versa. So now if you construct a scoring system that gives equal weight to costs
and risks, the sum will always be pretty constant anywhere along that frontier. Only
portfolios off the frontier will score worse. And only resources that shift the frontier, not
just move along the frontier will stand out in all portfolios. Thus high cost resources that
are high cost in all futures will always score badly (nukes, for example); and, low-cost
energy efficiency which scores well in all futures will always improve scores.
This is why the Council’s model does not choose the “best” portfolio. It only chooses the
set of best portfolios—the efficient frontier. It is up to the policy makers to decide where
on the frontier they wish to be.
To solve this problem one must make a judgment regarding the tradeoff between risk and
cost: which scenarios are more likely, which outcomes are more desirable, and which
risks are more dangerous. Only by doing so can one start to make a decision. PGE needs
to make and justify a decision that, for example, $X million in cost is worth $Y million in
risk, if it wishes to mechanically add cost and risk metrics together.
Sadly, PGE is unwilling to make those judgments, or implicitly makes judgments in
choosing weighting factors. Instead, it relies upon the minuscule—and manipulable
through tiny changes to the weighting scheme (if one wished to posit ulterior motives)—
differences its scoring system produces to pick its preferred portfolio.
As noted above, we have serious concerns with PGE’s scoring system. In particular,
several of the risk metrics either do not measure what they purport to measure, measure
factors that duplicate or are contained in other metrics, or are unimportant. (Problems
with the weightings are addressed in the next section.)
Two measures—“Risk Magnitude: worst 4 vs. reference case”; and “Tail Var less
mean”—are measures of spread or variability, not measures of risk of bad outcomes.
Any metric such as these that subtracts out the mean, in cases where the mean can be
very different across tested portfolios, is faulty, since high variability in itself is not a bad
outcome. Only high absolute costs are bad

LC 48

Comments of the NW Energy Coalition -- May 14, 2010

Page 14

A third risk measure is “Year to year variation.” Consider a ten-year period as we asked
for in DR 18 (Attachment D). Assume that in one portfolio, costs increase 2% each year,
and a second portfolio that alternates 0 and 4% rate increases. The Year to Year variation
metric scores the second scenario many times worse than the first. But clearly the two
scenarios are not all that different from a customer’s point of view. (In fact, due to
compounding, at the end of the day the alternating 0% and 4% increase results in lower
rates than the yearly 2% increase.) While overall costs are important to consumers, using
the year-to-year variation as a risk measure, especially as calculated by PGE, is worse
than nothing.
These three metrics—“Risk Magnitude: worst 4 vs. reference case,” “Tail Var less mean”
and “Year to year variation” should not be used.
Another risk metric of questionable value in the context of this IRP is PGE’s measure of
reliability that is given a 15% weighting factor, larger than any other risk factor. But as
Table 11A-23 shows, annual unserved energy, is a matter of independent choice wholly
unrelated to each portfolio. The reason for this is that it is simply a function of how
“long” the utility chooses to be. The table shows that the amount of unserved energy can
be cut in half by adding an increment of about 100 MW of additional flexible gas-fired
capacity. But this is true of any portfolio. Therefore, if PGE believes that a certain level
of reliability is prudent, it can add or subtract additional capacity to any portfolio to
achieve that standard. But if this measure of reliability can be determined independently
in any portfolio, it should not be used as an attribute of each portfolio in the scoring
matrix.
Finally, PGE has introduced two new measures that measure resource type and fuel type
diversity using the Herfindahl-Hirschman index (HHI). First of all, PGE has not
provided evidence to show that the relatively small differences that the HHI shows across
portfolios are very significant. Secondly, if they were, then the results should correlate
with other risk measures and so are duplicative. Without having more experience with
the HHI, it is good that PGE has weighted them only 5%.
7. Scoring matrix
There are several problems with the scoring matrix that call its results into question.
The first problem, as discussed above, practically guarantees that the results of many
portfolios on or near the efficient frontier (i.e., that are not otherwise fatally flawed) are
going to have extremely similar scores. This means that the scoring differences are
essentially meaningless and should not be relied upon to choose a preferred portfolio.
Second, the normalization process is completely arbitrary and ultimately affects the
weightings (themselves quite arbitrary). PGE normalizes its raw scores by assuming the
full range is simply the difference between the highest and lowest portfolio’s scores on a
given measure. Thus the difference between two candidate portfolios is actually
determined mostly by the range of the two greatest outliers. The outliers are usually pure
plays or portfolios clearly off the efficient frontier. Their influence is irrelevant and
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should not affect the rankings of leading portfolios. Instead, a judgment should be made
of how important each metric is so that differences can be somewhat comparable.
To illustrate these two problems, it is only necessary to look at how the portfolio rankings
are affected when extremely small changes in the weightings are made. For example,
changing just one factor infinitesimally, PGE's weighting of "Risk Durability" from 10%
to 11%, switches the three top contenders’ rankings! (The remaining factors were
normalized so as to keep the total weight to 100%. See attachment E.8) That might be
acceptable if those portfolios were fairly similar. But instead they represent quite
different strategies. Some have more or less wind, one closes Boardman, and one builds
to a different capacity target (on-peak energy). More important, the three portfolios
differ in their CO2 output by as much as 20%. Basing multi-million dollar decisions on a
scoring system that is so fragile is not prudent business practice.
8. CO2
We are pleased to see that PGE uses a $30/ton CO2 cost in its deterministic cost analysis.
However, PGE’s risk metrics all represent scores averaged over futures that have prices
of $0, $12, $20, $45 and $65 (2009 real levelized dollars). The metrics treat high and
low-emitting portfolios equally: the high emitters score well in the low price cases, and
vice versa. Thus the Company’s risk analysis ultimately places no weight on CO2
emissions.
We do not believe all CO2 penalties are created equal. If we are wrong, and humancaused global warming turns out to be a hoax, all that will have been “risked” is that we
have developed cleaner resources and more energy efficiency than otherwise. But if we
are right, the environmental damage created by the CO2 will be much larger than the
penalties we are talking about here. Given the serious asymmetry of global warming costs
and the huge uncertainty over how emissions will be treated in the future, we request that
PGE weight the higher adders more heavily in its risk scoring.
To sum up, PGE’s scoring is based first upon cost differentials that are not significantly
different, and then to a large part on risk measures that are irrelevant. But the Company
ignores the very real risks of future CO2 regulation (not to mention CO2 damage), the
possibility that Boardman will not operate through 2040 in those scenarios for which the
plant is kept open, and the possibility that premature installation of costly pollution
control equipment will mean that PGE will not be able to participate in a national
settlement of federal MACT requirements.
This IRP needs a major “do-over.” The Commission should condition any
acknowledgment on marked improvements in the next IRP cycle. PGE must include
statistical analysis, so that its results can be understood. The utility also needs to rely on
risk measures that are meaningful. Finally, PGE should provide more justification for its
weighting decisions by explicitly choosing quantitative tradeoffs between risk and cost.

8

We thank Ken Dragoon from RNP for providing this spreadsheet. It is a “live” spreadsheet, so the reader
can change weightings in row 5 and see how the rankings change. As we noted, very small changes can
reorder many of the portfolios.
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NWEC also urges the Commission also to recognize that when the various portfolio
choices have little difference on the various scoring factors tested by PGE, it should
weigh the CO2 and other risks we have discussed. In a sense, “a tie should go to the
environment.”
9. Oregon CO2 compliance option
PGE’s response to IRP rules requiring the analysis of at least one portfolio that meets the
state’s CO2 reduction goals is a portfolio that relies on a new nuclear plant. At the same
time the Company has admitted publicly that it is a completely unrealistic scenario. PGE
needs to work with the parties to develop a doable alternative. The Commission should
not accept this portfolio as meeting the intent of the rule.
In general, CO2 reductions should be elevated in importance in the IRP, with more
emphasis given to ways to meet the state’s goals.
10. Wind Integration Costs
We disagree with the analysis that PGE has done regarding its estimate of over
$11/MWhr for wind integration costs. We defer to RNP for more detailed comments.
However, given that Bonneville has developed a rate of about $5.40, PGE could either
purchase integration from that agency if that would be less costly or apply some of the
lessons learned that have allowed BPA to lower its cost. These include things like intrahour scheduling and requirements on wind developers and their customers to deal with
extreme wind ramps. These measures have allowed BPA to carry fewer balancing
reserves at almost no cost. PGE should run a sensitivity to integration costs in order to
see if its portfolios would change under a cost of the range offered by Bonneville.
II. Using lessons from the IRP to design a better portfolio
While we have criticized the Company’s analysis and scoring system, we do believe it
can provide valuable feedback. Some portfolios perform much better on certain metrics
than do others. PGE should use this information to improve on the limited number of
portfolios tested. Features of a portfolio that cause it to score well on a metric should be
combined or added to other portfolios to attempt to create a better performing plan.
PGE originally stated that this was one reason it tested a number of “pure plays.” But
either for lack of time, or complacency with the portfolio it has chosen, the Company did
not attempt to tweak its preferred choice using information from this modeling effort.
For example, only one portfolio—the “Green with on-peak energy target”—explicitly
overbuilds (mainly with wind). Perhaps the extra renewables or the extra energy in that
portfolio are what make it score well, if only because we know that extra resources
reduce unserved energy. PGE should test these hypotheses by adding the extra
renewables to other portfolios to see if they are also improved. The other portfolios
should likewise be examined for similar clues to assembling an optimum mix.
Rather than just criticizing PGE’s Plan, NWEC believes it is important to put forth a
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better alternative portfolio.
We start with the closure date for Boardman. As discussed earlier, the particular closure
date will almost certainly be determined by the federal government (unless the
opportunity is lost through a premature decision to install the pollution controls). That
will either be about the end of 2015 when new MACT rules will require it under the
consent agreement, or somewhat later if a “deal” is made by Congress to change those
rules. We believe this latter result is a good possibility, due to the number of coal plants
in the country that find themselves in the same boat with Boardman. It is important that
PGE be positioned to take advantage of such a deal, thus the Commission should not
acknowledge the Company’s 2014 alternative. Therefore, the Coalition’s proposal is for
a closure date “no later than 2020,” with the particular date determined by federal
regulators and/or Congress.
Next we take the lessons learned from PGE’s analysis, especially of the “Market” and
“Diversified Green with On-peak Energy Target” portfolios. As discussed above, these
two portfolios performed remarkably well on several measures. There seem to be two
attributes of the Market portfolio that deserve to be captured. First, there is an inherent
flexibility in a somewhat larger market exposure—we see this for the most part as 1-3
year power purchase agreements (PPAs), not the spot market. Given our skepticism
regarding PGE’s high load growth forecast, it makes sense to have more market
flexibility in the portfolio. Second, the market provides very low cost electricity for a
number of reasons. PGE explains that the market is priced at short-term marginal cost
that does not include fixed costs of the resource; plus, reserve margins imposed to assure
reliability may cause the market to be surplus most hours of the year. (Addendum, p. 13).
The Council’s 6th Plan mirrors this finding, coming from a different direction. The
Council forecasts that the large amount of cost-effective energy efficiency combined with
required RPS resources also causes a surplus. NWEC would not go so far as to
recommend an excusive reliance on the market, but a somewhat larger exposure—similar
to PGE’s past history—seems likely to be both prudent (adding flexibility) and low cost.
The “Diversified Green with On-peak Energy Target” portfolio also offers lessons. This
portfolio reduced reliability risk by being somewhat long, and it reduced CO2 emissions
by adding more wind. It is long due to adding both an additional CCCT and 405 aMW of
wind. We would substitute 1-3 year rolling PPAs for the CCCT. We understand that
this portfolio added a lot more wind than PGE’s preferred alternative Plan that the
Company believes may be difficult to acquire, an extra 405 aMW. But why not try?
“Diversified Thermal with Wind,” a portfolio PGE did not eliminate, adds 145 aMW, so
evidently the utility believes that much extra wind can be acquired. 145 aMW of
additional wind seems doable.
Our proposal thus attempts to capitalize on some of the positive attributes gleaned from
PGE’s analysis: a little longer, a little more reliance on the market, a little more wind.
We therefore propose the following portfolio. See Table 10A-4,5 for comparison to the
others.
•

Close Boardman sometime before the end of 2020, to be determined by federal
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requirements.
•

Start with the high-performing “Diversified Green with On-peak Energy Target”
portfolio, and then modify it in two ways. (a) Add only 145 additional aMW of
local wind (rather than 405) beyond RPS requirements; and, (b) substitute 300
aMW of 1-3 year PPAs for the 2015 CCCT.

•

Wait for two-three years to determine how to replace the power from Boardman
closure. This is prudent at this time given the uncertainty of the exact date of
closure9, the uncertainty regarding future load growth, difficulties in acquiring the
additional renewables, and the ETO’s ability to achieve its aggressive EE goals.

III. Conclusion
The NW Energy Coalition was very supportive when PGE first made its announcement
that it would close Boardman. However we have come to believe that the Company’s
good intentions will be caught in a whirlpool of federal politics that will not reach a
satisfactory conclusion by the end of March next year. Therefore the question of a backstop or alternative plan becomes of critical importance for the Commission to focus on.
We urge the Commission not to acknowledge PGE’s Alternative Plan for a number of
reasons.
1. PGE should not be given the authority to switch from its preferred Plan to its
Alternative Plan without Commission oversight, especially given the total lack
of rigorous criteria upon which the utility seeks to make that decision.
2. There is a high probability that if PGE makes the pollution control investment
too early, it will not be able to participate in a federally negotiated settlement
involving hundreds of similarly-situated coal plants.
3. PGE has not presented convincing evidence that its Alternative Plan to run
Boardman through 2040 is the least cost, least risk choice if its 2020 closure
Plan is not possible to implement.
Instead, the IRP is rife with errors. First and foremost, PGE has done no
statistical analysis to justify its choice as much better than any other choice.
Second, PGE’s load forecast is way too high, calling into question the
fundamental need for much of the new resources in its Plan. (We also suspect
that this is true regarding PGE’s gas price forecast, especially given the latest
evidence of the quantity of low-cost shale gas that is becoming available.
However we have not had the time to look into this issue.) Third, PGE is relying
upon one single deterministic future to use as its cost metric, without regard to
its incredibly high margin of error demonstrated in the 100 stochastic runs.
Fourth, PGE’s risk metrics are fundamentally flawed for a number of reasons
described above. Fifth, its scoring system is arbitrary and fragile. Sixth, PGE
9

The earliest date is most likely to be the end of 2015, allowing time to procure replacement power if
needed.
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has not attempted to create an optimized portfolio based upon the information in
its analysis, even though it pledged to do so at the beginning of the process.
Seventh, PGE has not included the asymmetric risk of CO2 emissions in its
analysis. Finally, PGE has narrowed down its choices so radically that there are
in reality only 2-3 being considered.
Instead, NWEC offers our preferred Plan described in the previous section. We also urge
the Commission to direct the Company to improve future IRPs to correct the many flaws
pointed out in these comments.

Dated this fourteenth day of May, 2010
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______________________
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