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    Treatment of CO2 Risk in the Integrated  
    Resource Planning (IRP) Process. 

       STAFF’S ADDITIONAL  
       COMMENTS 
       January 17, 2008 

  
 Along with minor editing suggestions, the January 3, 2008, workshop produced a major 
movement seemingly to reduce the scope of the CO2 RISK ADAPTABILITY topic (refer to the 
ATTACHED) by relocating that paragraph’s leading sentence to the second paragraph and 
eliminating the balance of the adaptability paragraph.  While staff does not object to eliminating 
the last sentence of the subject paragraph, it makes little sense to eliminate the rest.  In fact, the 
requirements of the preserved sentence can only be fulfilled by satisfying the demands of the other 
sentences.    If the Commission decides that, in the interest of broadness and generality, the leading 
sentence is sufficient as a guideline on this topic, then staff recommends the Commission provide 
the balance of staff’s recommendation as direction in the discussion accompanying its ruling so as 
to give the utilities a proper sense of the Commission’s expectations on the subject.  Further, staff 
recommends that the Commission retain the adaptability portion of the guideline in a distinct 
section. The thrust of the CO2 risk adaptability charge is sufficiently distinct from the mandates of 
the other paragraphs within the guideline to merit its own paragraph. 
 The purpose of the following discourse is to make a case for the recommendations above 
through illustrative numerical examples that follow the order of the guideline’s paragraphs.  If 
anything, one might conclude (and Staff did conclude) from the exercise that the CO2 RISK 
ADAPTABILITY paragraph needed to be augmented slightly, not attenuated.   
 
 

CO2 RISK ADAPTABILITY AND ITS PLACE WITHIN THE 
ENVIRONMENTAL COSTS GUIDELINE (#8):  A Hypothetical Exercise 

 
BASE CASE AND OTHER COMPLIANCE SCENARIOS:  The following table is an abridged 
version of the table from page 20 of PacifiCorp’s 2007 IRP, Appendix A.  These scenarios (plus a 
$0 adder) are what the various portfolios were tested against.  
  
                               CO2 Cost Adder Level Time Paths ($/Ton, 2008 Dollars)
  Year↓/ Adder I.D.→   $8 (Base Case)          $15         $38          $61 
 2010        $4.15         $4.15        $4.15         $4.15 
 2013        $8.78          $8.78         $8.78          $8.78 
 2014        $8.78         $11.05       $17.69        $24.34 
 2015        $9.10        $13.89       $35.63        $67.43 
 2020        $9.95        $18.96       $47.38        $75.82 
        2026     $11.13      $21.20      $52.99      $84.78 
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Note that, in every instance, departures from the $8 base case CO2 adder trajectory are not 
assumed to commence until the year 2014.  This point has relevance to the ADAPTABILITY 
matter, where the utility is asked to posit some future departure from the base case trajectory to an 
adder level time-path that would cause the utility to, say, cut short the useful lifetime of some high-
cost, high-polluting resource.  For a utility to hypothesize some departure in, for instance, 2020 
would not be qualitatively different from – as shown – its hypothesizing a departure in 2014.  But 
instead of some more-or-less arbitrarily selected year for departing from the base case trajectory, 
the ADAPTABILITY paragraph would have the utility determine the year (and the degree of the 
departure) that would lead it to make a substantial portfolio modification. More fundamentally, 
the utility simply would be incapable of “assess[ing] the cost, risks, and benefits” of the adaptable 
portfolio without setting out an assumed adder trajectory. 
 
 
TESTING THE PREFERRED AND ALTERNATIVE PORTFOLIOS AGAINST THE 
COMPLIANCE SCENARIOS:  The material in the following table came from pages 183-185 of 
PacifiCorp’s 2007 IRP.  The table summarizes the composition of the “Group 2” portfolio set.   
The Company chose its “preferred” portfolio on the basis of stochastic simulations performed on 
that set.   
 
     Main Candidate Portfolios’ Cumulative Added Nameplate Capacities (MW, 2007-2016) 
     Resource Category↓ / Portfolio I.D.→    RA13   RA14 

Preferred
  RA15    RA16    RA17 

Pulverized Coal     877    877     877     877    877 
CCCT (Gas)       0  1507   1150   1698    602 
Renewable (Wind)    1000  1600   1600   1600  1600 
Front Office Transactions (Annual avg.)     922    351     364     319    627 
Class 1 Demand Side Management     104     104     104     104     104 
Combined Heat and Power     100     100     100     100     100 

 
OBSERVATIONS:  Observe first that all of the candidate portfolios selected for the ultimate 
stochastic risk studies had identical and substantial amounts of pulverized coal capacity.  Then 
recall that elsewhere in PacifiCorp’s 2007 IRP (page 149) it is noted that the CEM model 
(Capacity Expansion Model) “removes” three pulverized coal plants from the expansion portfolio 
as the CO2 adder moves up from $8 to $25/ton.  The implication is that in order to have been 
seriously considered as a “preferred” candidate, the portfolio must have performed well with an $8 
adder, but that quite a different set of candidate portfolios would have been constructed if the base 
case CO2 adder had been at $25/ton or higher.  Accordingly, while the preferred and reasonable 
alternative portfolios were tested regarding their performances at the higher CO2 adder levels, none 
of those portfolios was assembled with the purpose of optimizing (i.e., to achieve a best cost-risk 
relationship) for those levels.  Furthermore, the studies assumed that the portfolios themselves are 
not altered regardless of the adder level that comes to prevail. 
 
RELEVANCE TO THE ISSUE AT HAND:   Shifting the leading ADAPTABILITY sentence to 
paragraph b. would place the task of designing a potentially dynamic portfolio that is somehow 
optimized in consideration of a much higher CO2 adder trajectory within a paragraph where the 
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tendency, in contrast, may be 1) to focus on portfolios that appear optimal given a relatively low 
base case CO2 adder, and then 2) to observe how those portfolios would perform if in fact higher 
adders come into being and the portfolios aren’t altered.  As comprising a substantially different 
investigation, and contrary to the suggestion made by some parties in the January 3, 2008, 
workshop, the ADAPTABILITY matter calls for a separate guideline paragraph. 
 
 
TRIGGER POINT ANALYSIS:  The following hypothetical table illustrates a point to be 
developed later in this section. 
 

 Stochastic Mean PVRR (Million $) for the Preferred Portfolio and Two “Trigger-Point” Portfolios 
  Portfolio↓ / Adder→    $8 (Base Case) $15 (Trigger-Point)       $38          $61 

 Trigger Portfolio #1       22,000 23,900 26,100 30,800 
    Preferred Portfolio 20,000 24,500 27,000 32,000 

Trigger Portfolio #2      20,200 23,900 25,000 29,500 
 
OBSERVATION:  While the two candidate trigger-point portfolios have identical performances at 
the $15 trigger-point CO2 adder level, they have quite different expected costs at the other adder 
levels.  Possessing the knowledge that some trigger-point-identified alternative portfolio would 
perform better than the preferred portfolio at CO2 adder levels modestly above the base case level 
is insufficient to the task of determining if in fact the alternative represents a superior portfolio.  
More than anything, that determination requires an understanding of how much more the 
alternative would cost under baseline scenario conditions.  A decision maker might well be willing 
to pay a modestly larger amount for the alternative portfolio in the event that base case conditions 
prevail than it would have paid for the “preferred” portfolio under those same conditions -- 
provided there is the promise of reaping substantial savings from adopting the alternative portfolio 
in the event of more stringent, trigger-point conditions.  An understanding of how the alternative 
portfolio would perform at more stringent CO2 regulations would also be useful. 
 
RELEVANCE TO THE ISSUE AT HAND:   We should not delete the sentence/requirement 
within the proposed CO2 RISK ADAPTABILITY guideline paragraph that calls for the utility to 
“compare its [i.e., the adaptable portfolio’s] cost and risks with those of the preferred portfolio in 
the contexts of:  1) The base case scenario itself….”  To be able to select an “adaptable” portfolio 
over the ostensibly “preferred” portfolio requires knowing how the adaptable portfolio’s cost and 
risk performances, given base case CO2 regulations, would compare with the performances of the 
“preferred” portfolio under those same conditions. 
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CO2 RISK ADAPTABILITY:  The following three tables were constructed to illustrate what 
would be key modeling results pursuant to this paragraph of the proposed guideline. 
 
                              CO2 Cost Adder Level Time Paths ($/Ton, 2008 Dollars) 
 Year↓ / Adder I.D.→   $8 (Base Case)          $61   “Adverse Step-Up” 
 2010        $4.15         $4.15            $4.15 
 2013        $8.78          $8.78            $8.78  
 2017        $9.43         $71.85            $9.43  
 2018        $9.60        $73.15              $88 
 2020        $9.95        $75.82              $92 
          2026      $11.13        $84.78             $100 
Note:  $8 and $61 columns replicate the figures from page 20 of PacifiCorp’s 2007 IRP Appendix. 
 
   Stochastic Mean PVRR (Million $) by Cap & Trade Equivalent CO2 Adder Level 
      Portfolio↓ / Adder →   $8 (Base Case) $15       $61   Adverse Step-Up

Preferred Portfolio 20,000 24,500 32,000 50,000 
Trigger Portfolio #2         20,200 23,900 29,500 45,000 

Flexible (Early Mkt. Purch.) 21,000 24,700 29,600 40,000 
IGCC (Add Sequest. Later) 23,000 25,000 29,000 39,000 

Nuclear (Near-Term) 25,000 25,500 28,000 37,500 
 
   Stochastic Upper-Tail Mean PVRR (Million $) by Cap & Trade Equivalent CO2 Adder Level 
      Portfolio↓ / Adder →   $8 (Base Case) $15       $61   Adverse Step-Up

Preferred Portfolio 65,000 67,500 85,000 90,000 
Trigger Portfolio #2         65,500 66,500 83,500 85,000 

Flexible (Early Mkt. Purch.) 68,000 70,000 75,000 77,000 
IGCC (Add Sequest. Later) 67,000 70,000 72,000 75,000 

Nuclear (Near-Term) 66,000 69,500 71,000 73,000 
 
OBSERVATIONS:   

• The first step in this hypothetical exercise is for the utility to discern the timing and 
subsequent trajectory of “an unexpected future shift in the CO2 compliance requirements 
that causes the utility to fundamentally change course – by abandoning or scaling back key 
operating or planned-for resources and substituting new resources.”  [The quoted material 
comes from the guideline sentence that the parties seemed agreeable to retain – albeit 
relocated to paragraph b.  The $8 and $61 columns are shown to enable convenient 
comparisons.] 

• Shown in the next step are the expected costs of three new portfolios that were expressly 
“designed to be more adaptable than the preferred portfolio in the event” of the stated CO2 
compliance up-shift.”  [The quoted material also comes from the same guideline sentence 
that the parties seemed agreeable to retain.  The results of the “trigger point portfolio” are 
repeated for convenience.]   

• The subsequent table displays the various portfolios’ risks (as measured by their stochastic 
upper tail means) that were estimated and compiled for the various CO2 adder scenarios. 
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• Conclusions:  If the objective was to discern the lowest-cost/lowest-risk portfolio assuming 
the adverse step-up in CO2 regulatory stringency, then the nuclear option would be the 
choice.  But if the greater expectation would be for the base case CO2 adder to prevail, but 
with the proviso that the adverse step-up be “insured” against, then the “Flexible” (Early 
Mkt. Purch.) portfolio would likely be the rational choice.  Finally, taking risk into greater 
consideration could well lead to the choice of the portfolio with the early IGCC installation 
(to be followed, as appropriate, with CO2 sequestration). 

 
RELEVANCE TO THE ISSUE AT HAND:    

• If the utility is to be able to “assess the cost, risks and benefits of a portfolio designed to be 
more adaptable than the preferred portfolio…” – as called for by the guideline sentence that 
the parties seemed agreeable to retain – then it would seem imperative for the utility to 
posit some associated adverse CO2 regulatory trajectory and then estimate and compare the 
cost and risk of the new and preferred portfolios at least at the base case level and at 
potentially higher CO2 adder levels, as well. 

• To capture the multiple dimensions of the attempt to assess the costs and benefits of a more 
“risk adaptable” portfolio in the sense of imparting confidence that the portfolio achieves 
some “best cost/risk standard” (as called for by the guideline sentence which Staff believes 
should be retained), it would seem necessary that more than one complying portfolio be 
developed.  Only then can a cost versus risk trade-off be displayed which would reveal the 
degree to which risk can be mitigated by accepting additional base costs. 

ADDED BENEFITS OF RETAINING THE BROADER RISK ADAPTABILITY 
REQUIREMENT: 

• While the other paragraphs of the CO2 risk guideline call for the utility to estimate the 
expected costs of various portfolios in the event that very high CO2 costs come to pass, 
those sections of the guideline do not require the utility to formulate a portfolio (or 
portfolios) that would somehow be optimal in the presence of such high adders.  There 
seems to be considerable value in knowing what such an optimal portfolio would look like, 
and how much it also would cost under less stringent CO2 regulatory environments, 
including the base case environment.  One objective of the adaptability portion of the 
proposed guideline is to achieve that value. 

• Rather than assume a very high CO2 adder will begin in the relatively near future, it makes 
more sense to assume the base case level for some period, to be followed by a large ramp-
up.  By explicitly asking the utility to posit a large increase at some time in the future 
(relating to some CO2 adder magnitude and timing that would entail, for instance, the 
effective abandonment of an existing or planned-for major production facility), this sub-
guideline achieves a greater level of credibility and relevance than would be the case if the 
utility were merely required to develop a portfolio that was optimized for, say, an average 
future CO2 adder of $100/ton (2008 dollars). 

• The other paragraphs of the CO2 risk guideline call for the utilities to produce what can be 
regarded as static candidate portfolios.  No matter how high is the assumed CO2 adder , the 
articulated portfolio (including the “trigger-point portfolio”) remains whatever it was laid 
out to be at the outset.  There is value in the utility developing one or more dynamic (in the 
sense of their being adaptable to a changing regulatory environment) portfolios, and 
showing their costs and risk metrics.   





 

Staff’s Final Comments 1

OPUC Staff Recommendation:  Final Draft (Mark-Up) 1 

Guideline 8: Environmental Costs 2 
  3 
a. BASE CASE AND OTHER COMPLIANCE SCENARIOS: The utility should 4 

construct a base-case scenario to reflect what it considers to be the most likely 5 

regulatory compliance future for carbon dioxide (CO2), nitrogen oxides, sulfur 6 

oxides, and mercury emissions.  The utility also should develop several compliance 7 

scenarios ranging from the present CO2 regulatory level to the upper reaches of 8 

credible proposals by governing entities.  Each compliance scenario should include a 9 

time profile of CO2 compliance requirements.  The utility should identify whether the 10 

basis of those requirements, or "costs," would be CO2 taxes, a ban on certain types of 11 

resources, or CO2 caps (with or without flexibility mechanisms such as allowance or 12 

credit trading or a safety valve).  , and potentially The utility should recognizinge 13 

upstream greenhouse gas emissions relating to energy purchases)that would likely 14 

have a significant impact on its resource decisions.  Each compliance scenario should 15 

maintain logical consistency, to the extent practicable, between the CO2 regulatory 16 

requirements and other key inputs including, but not limited to, expected interactive 17 

effects with sales volumes and fuel and electricity prices. 18 

b. TESTING THE PREFERRED AND ALTERNATIVE PORTFOLIOS AGAINST 19 

THE COMPLIANCE[%1] SCENARIOS:  The utility should estimate, under each of 20 

the compliance scenarios, the present value of revenue requirement (PVRR) costs and 21 

risk measures, over at least twenty years, for both its preferred portfolio and a set of 22 

reasonable alternative portfolios.  The utility should incorporate end-effect 23 

considerations in the analyses to allow for comparisons of portfolios containing 24 

resources with economic or physical lives that extend beyond the planning period.  25 



 

           Staff’s Final Comments 2 

The utility should also modify projected lifetimes as necessary to be consistent with 1 

the compliance scenario under analysis.  In addition, the utility should include, if 2 

material, sensitivity analyses on a range of reasonably possible regulatory futures for 3 

nitrogen oxides, sulfur oxides, and mercury to further inform the preferred portfolio 4 

selection.  5 

c. TRIGGER POINT ANALYSIS:  The utility should identify at least one minimum 6 

CO2 compliance costs "turning point" scenario which, if anticipated now, would lead 7 

to, or “trigger,” the selection of a portfolio of resources that is substantially different 8 

from the preferred portfolio.  The utility should develop a substitute portfolio 9 

appropriate for this trigger point scenario and compare the substitute portfolio’s 10 

expected cost and risk performance to that of the preferred portfolio -- under the base 11 

case and each of the above CO2 compliance scenarios.  The utility should provide its 12 

assessment of whether a CO2 regulatory future that is equally or more stringent than 13 

the identified trigger point will be mandated. 14 

d.   CO2 RISK ADAPTABILITY:  The utility should assess the cost, risks and benefits of 15 

at least two  portfolios designedthat use different strategies and technologies to be 16 

more adaptable than the preferred portfolio in the event of an unexpected future shift 17 

in the CO2 compliance requirements that causes the utility to fundamentally change 18 

course – by abandoning or scaling back key operating or planned-for resources and 19 

substituting new resources.  The utility should employ a best cost/risk standard in 20 

designformulating the adaptable portfolio, and compare its cost and risks with those 21 

of the preferred portfolio in the contexts of:  1) The base case scenario itself, and 2) 22 

the as-shifted CO2 compliance time profile that would cause the course change.  The 23 



 

Staff’s Final Comments 3

utility should describe the timing and magnitudes of the new CO2 requirements that 1 

would elicit the indicated portfolio modifications and provide an assessment of such a 2 

CO2 regulatory shift taking place.  The utility should include the time periods required 3 

for site acquisition, engineering, and construction in the characterizations of the 4 

preferred and the adaptable portfolio.  5 

e. OREGON COMPLIANCE PORTFOLIO:  If none of the above portfolios is 6 

consistent with Oregon energy policies (including state goals for reducing greenhouse 7 

gas emissions) as they are applied to the utility, the utility should construct the best 8 

cost/risk portfolio that achieves that consistency, present its cost and risk parameters, 9 

and compare them to those of the preferred and alternative portfolios. 10 



Staff’s Final Comments 1

OPUC Staff Recommendation: Final Draft (1/17/08)1

Guideline 8: Environmental Costs2
3

a. BASE CASE AND OTHER COMPLIANCE SCENARIOS: The utility should4

construct a base-case scenario to reflect what it considers to be the most likely5

regulatory compliance future for carbon dioxide (CO2), nitrogen oxides, sulfur6

oxides, and mercury emissions. The utility also should develop several compliance7

scenarios ranging from the present CO2 regulatory level to the upper reaches of8

credible proposals by governing entities. Each compliance scenario should include a9

time profile of CO2 compliance requirements. The utility should identify whether the10

basis of those requirements, or "costs," would be CO2 taxes, a ban on certain types of11

resources, or CO2 caps (with or without flexibility mechanisms such as allowance or12

credit trading or a safety valve). The utility should recognize upstream greenhouse13

gas emissions that would likely have a significant impact on its resource decisions.14

Each compliance scenario should maintain logical consistency, to the extent15

practicable, between the CO2 regulatory requirements and other key inputs including,16

but not limited to, expected interactive effects with sales volumes and fuel and17

electricity prices.18

b. TESTING THE PREFERRED AND ALTERNATIVE PORTFOLIOS AGAINST19

THE COMPLIANCE SCENARIOS: The utility should estimate, under each of the20

compliance scenarios, the present value of revenue requirement (PVRR) costs and21

risk measures, over at least twenty years, for both its preferred portfolio and a set of22

reasonable alternative portfolios. The utility should incorporate end-effect23

considerations in the analyses to allow for comparisons of portfolios containing24

resources with economic or physical lives that extend beyond the planning period.25

The utility should also modify projected lifetimes as necessary to be consistent with26

the compliance scenario under analysis. In addition, the utility should include, if27

material, sensitivity analyses on a range of reasonably possible regulatory futures for28

nitrogen oxides, sulfur oxides, and mercury to further inform the preferred portfolio29

selection.30

31



Staff’s Final Comments2

c. TRIGGER POINT ANALYSIS: The utility should identify at least one CO21

compliance "turning point" scenario which, if anticipated now, would lead to, or2

“trigger,” the selection of a portfolio of resources that is substantially different from3

the preferred portfolio. The utility should develop a substitute portfolio appropriate4

for this trigger point scenario and compare the substitute portfolio’s expected cost and5

risk performance to that of the preferred portfolio -- under the base case and each of6

the above CO2 compliance scenarios. The utility should provide its assessment of7

whether a CO2 regulatory future that is equally or more stringent than the identified8

trigger point will be mandated.9

d. CO2 RISK ADAPTABILITY: The utility should assess the cost, risks and benefits of10

at least two portfolios that use different strategies and technologies to be more11

adaptable than the preferred portfolio in the event of an unexpected future shift in the12

CO2 compliance requirements that causes the utility to fundamentally change course13

– by abandoning or scaling back key operating or planned-for resources and14

substituting new resources. The utility should employ a best cost/risk standard in15

formulating the adaptable portfolio, and compare its cost and risks with those of the16

preferred portfolio in the contexts of: 1) The base case scenario itself, and 2) the as-17

shifted CO2 compliance time profile that would cause the course change. The utility18

should describe the timing and magnitudes of the new CO2 requirements that would19

elicit the indicated portfolio modifications and provide an assessment of such a CO220

regulatory shift taking place.21

e. OREGON COMPLIANCE PORTFOLIO: If none of the above portfolios is22

consistent with Oregon energy policies (including state goals for reducing greenhouse23

gas emissions) as they are applied to the utility, the utility should construct the best24

cost/risk portfolio that achieves that consistency, present its cost and risk parameters,25

and compare them to those of the preferred and alternative portfolios.26
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