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Boardman to Hemingway Inputs Sub-Team Results of Step IV Review

The sub-team identified the B2H net present value costs were appropriately added to the 
AURORA modeled costs, as expected. Updates were made to the B2H estimated levelized 
capacity cost.

5.10 Financial Inputs and Future Supply-Side Resource
Verification and Validation 
To verify and validate the financial assumptions used to calculate the levelized costs of supply-
side resources and to address the inconsistencies identified in Section 3.10.1 and 3.10.2 (Review 
Steps I and II) related to property tax rates and annual insurance premiums, the sub-team 
performed the following steps: 

1. Property Tax Rate – The team identified several financial inputs that were updated 
based on the information gathered in the review meetings as noted in Sections 3.10.1 
and 3.10.2 (Review Steps I and II). The property tax rate was updated from 0.29 
percent to 0.49 percent and annual insurance premiums were changed from 0.31
percent to 0.03 percent. The PWorth model was updated for each new supply-side 
resource to reflect the change in cost assumptions.

2. Secondary Review of Financial Assumption System Settings – The sub-team 
conducted a secondary check of financial assumptions in the LTCE model decision 
making and found them reasonable and consistent with the Step III review.

3. Future Supply-Side Resource Adoption – The sub-team compared AURORA logic to 
expectations by evaluating a zero-carbon-cost portfolio to a high-carbon-cost 
portfolio. The team agreed that it would expect AURORA to select coal exits earlier 
in the high-carbon-cost portfolio. Evaluation of the test portfolios—Portfolio 1 
(planning gas, no carbon) and Portfolio 12 (high gas, high carbon)—confirmed the 
team’s hypothesis: Portfolio 1 (zero carbon cost) removed 318 MW of coal while
Portfolio 12 (high carbon cost) removed 849 MW of coal. This indicates that the logic 
within the AURORA LTCE performs according to expectations.  

Financial Inputs and Future Supply-Side Resources Sub-Team Results of Step IV
Review

An evaluation of the checks performed on the financial inputs and future supply-side resource 
outputs indicate the following were reasonable within the 2019 IRP analysis: 

Debt to Equity composition. 

Weighted Average Cost of Capital. 

General Escalation Factor (as measured by CPI).

General Future Resource specifications as outlined (e.g., economic life, heat rate, 
overnight capital). 

• 
• 
• 
• 
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Annual Escalation and de-escalation rates associated with future resources.

An evaluation of the checks performed on the financial inputs and future supply-side resource 
outputs indicate the following were subject to change within the 2019 IRP analysis: 

Property tax rate used in the PWorth model of future supply-side resources.

Insurance premium rate used in the PWorth model of future supply-side resources. 

5.11 Reliability Inputs Verification and Validation
To address the inconsistencies identified in Section 3.11.1 (Review Step I) related to RegDn 
percentages and the reserve carrying capacity of Valmy Units 1 and 2, and to validate that the 
other reliability inputs were operating as expected in the model, the following steps were 
performed: 

Input Verification

1. LoadDown, SolarDown – To address the inconsistency identified in Section 3.11.1 
(Review Step I) related to the RegDn percentages, the team determined a sensitivity 
analysis should be performed to understand the issue’s impact. The team concluded 
the following: 

The updates to LoadDown and SolarDown were immaterial to resource selection 
and portfolio cost.  

The practical difference in the amount of reserve shortfalls between the Amended 
2019 IRP and the updated LoadDown/SolarDown results is insignificant at 
0.00001029 percent and 0.00010882 percent of total MWh over the 20-year 
planning horizon for RegDn and Spin, respectively. 

Based on review of the sensitivity analysis, the team determined the reliability 
inputs included in the Amended 2019 IRP are reasonable.

2. Removal of Valmy’s Ability to Provide Reserve Carrying Capacity – To address the 
inconsistency identified in Section 3.11.1 (Review Step I) related to the reserve 
carrying capacity of Valmy, the team determined a sensitivity analysis should be 
performed to assess the impact. Results of the analysis were as follows: 

Prior to making the adjustment, Valmy Units 1 & 2 were providing almost no 
reserves (rounded to 0 percent of total reserves). Therefore, the removal of these 
units’ ability to provide reserve carrying capacity did not make a material impact.

The practical difference in the amount of reserve shortfalls between the amount in 
the Amended 2019 IRP and the sensitivity analysis results is insignificant at 
0.00085853 percent of total MWh over the 20-year planning horizon for RegUp
reserve violations. The difference is even smaller for RegDn and Spin Reserve 
violations. 

• 

• 

• 

• 

• 

• 

• 

• 
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Model Validation

1. Contingency Reserves – These reserves are set at 6 percent (3 percent of load + 3 
percent of generation) in the model. Historical data for 2019 showed 6 percent on 
average held as contingency reserves across the year. The AURORA output for 2019 
also showed 6 percent contingency reserves on average for the year. As a result, the 
review sub-team determined that the reserves used in the model are reasonable 
compared to the historical reserves.

2. AURORA Max Reserves by Unit – Idaho Power’s Load Serving Operations provided 
the max reserve capacity that each unit could potentially provide to the system. This 
was then compared to the max amount of reserves provided by each unit in AURORA
for 2019. While on an hourly basis AURORA produced max reserves for some units 
above their stated max reserve capacity, the parameters defined within the model to
characterize each unit’s ability to provide reserve capacity up to a max were
examined and found reasonable.

3. Reserve Shortfall – This check provided an assessment of how AURORA met
reserves given a specific portfolio buildout. In reviewing the AURORA output for
P16(4), in the 7-year action window, there was a projected reserve shortfall of just 54 
MWh out of 119,000,000 MWh of total load. This assessment showed that AURORA
is adequately meeting reserve requirements. 

4. Loss of Load – During the 2019 IRP, there was an analysis performed on Loss of 
Load Probability for the four portfolios selected for manual optimization (2, 4, 14, 
and 16) to ensure that AURORA was providing adequate system reliability. The 
analysis found that each of the four portfolios provided adequate system reliability 
(LOLE <=.01 hours/year), which is well within the threshold commonly used in the 
industry of one day every ten years. 

Reliability Inputs Sub-Team Results of Step IV Review

An evaluation of the checks performed on the reliability inputs and AURORA model outputs 
indicate the following were reasonable within the 2019 IRP analysis: 

The reliability inputs. 

The treatment of the reliability inputs within the AURORA model.

The outputs of the AURORA model. 

6. IRP REVIEW RESULTS

6.1 Review Results Summary 
The company conducted a comprehensive review process to deconstruct and examine all aspects 
of the 2019 IRP cycle from model inputs to model outputs, as discussed in prior sections of the 
report. While most inputs, system settings, and outputs were determined to be reasonable, the 
sub-teams collectively identified a few recommended adjustments. These adjustments are 

• 
• 
• 
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detailed above in Section 3 on inputs (review steps I and II), Section 4 on system settings (review 
step III), and Section 5 on model verification and validation (review step IV). The sections below 
provide a methodology by which the impact of adjustments can be understood, as well as a 
compiled list of all adjustments identified across the four steps of the review process and their 
relative impact on portfolio development.  

6.2 Evaluation Methodology 
To test the impact of identified input and system setting adjustments, a group of portfolios was 
selected for re-evaluation with refreshed information from this review process. The model was 
run for individual adjustments and then also with all adjustments collectively.  

The adjustments were made to the following portfolios from the Amended 2019 IRP: 

Portfolio 16(4) – The Preferred Portfolio was included to determine the relative impact to 
the Amended 2019 IRP preferred plan.

Portfolio 14(3) – Based on the number of identified coal input related changes, this 
portfolio was selected because it has later coal exits and a relatively low NPV compared 
to other portfolios with similar Bridger exit dates.

Portfolio 2(3) – This was the best-performing portfolio without B2H in the Amended 
2019 IRP and was selected to gauge the impact of the changes to the relative value of the 
project.

These portfolios were the most appropriate for impact testing because of their underlying 
characteristics and potential for change.

6.3 Impacts of Identified Adjustments
The results of the various sensitivity runs are shown in Table 6.1 and described below. 

1. Natural Gas Transport Costs

a. Identified Changes – The sub-team determined that the variable transport 
costs were inadvertently not included in the model. 

b. Steps Taken – These costs were added to the model.

c. Results – The adjustment increased the cost of the Preferred Portfolio by 0.11 
percent. This relatively minor impact varied between the tested portfolios with 
a ranged increase from 0.11 percent to 0.21 percent. 

2. New Resource Financial Assumptions

a. Identified Changes – The sub-team determined that the annual property tax 
rate and annual insurance premium needed adjustment. These values impact 
the cost of new resources added to Idaho Power’s generation stack, including 
the B2H project.

• 

• 

• 
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b. Steps Taken – Financial assumptions were updated, and the financial analysis 
was performed again. The results of the financial analysis were then updated 
in the model. 

c. Results – The financial adjustments decreased the cost of the Preferred 
Portfolio by 0.12 percent. This relatively minor impact was consistent among 
the tested portfolios with a ranged decrease from 0.04 percent to 0.12 percent.  

3. Bridger Units 3 and 4 Fixed Cost Rates (Coal Reference)

a. Identified Changes – The fixed cost rates for Bridger Unit 4 were 
inadvertently referencing the table of fixed costs for Bridger Unit 3 within 
AURORA. 

b. Steps Taken – The table reference within the model was corrected.

c. Results – The Bridger coal unit reference adjustment increased the cost of the 
Preferred Portfolio by 0.04 percent. This relatively minor impact was 
consistent among the tested portfolios with a ranged increase in portfolio cost 
from 0.04 percent to 0.11 percent. 

4. Regulation Reserves Adjustment

a. Identified Changes – The solar and wind allocation factors for downward 
regulation referenced the upward allocation factors. Additionally, Valmy Unit 
2 was modeled with the ability to provide regulation reserves, but the unit 
cannot provide regulation reserves.

b. Steps Taken – The solar and wind references were redirected to the 
downward regulation allocation factors in the input spreadsheet and the 
regulation rules were updated in the model, while Valmy was adjusted within 
the model to not provide reserves. 

c. Results – The regulation reserve adjustments—including solar and wind 
changes, as well as Valmy—increased the cost of the Preferred Portfolio by 
0.003 percent (rounded to 0.00 percent in Table 6.1). This relatively minor 
impact varied among the tested portfolios with a ranged increase between 
0.003 percent and 0.10 percent. 

5. Transmission Characteristics

a. Identified Changes – The losses, wheeling rates, and capacities applied to 
some transmission lines required adjustment. Additionally, transmission 
capacity after the Boardman unit exit was understated.

b. Steps Taken – The loss and wheeling rates were updated in the model. The 
transmission capacity adjustment was also implemented. 

c. Results – The losses, wheeling rates, and capacity adjustments decreased the 
cost of the Preferred Portfolio by 0.26 percent. This relatively minor impact 
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varied among the tested portfolios from a decrease of 0.26 percent to an 
increase of 0.01 percent. 

6. Bridger Variable O&M

a. Identified Changes –The variable O&M costs associated with the Bridger 
units included the total variable O&M costs but should have been modeled as 
one-third of the costs, as contractually agreed to reflect the fractional 
ownership between Idaho Power and PacifiCorp. 

b. Steps Taken – The share of Bridger O&M costs was adjusted in the P-Worth 
model and the resulting adjustments were made to the AURORA model. 

c. Results – The Bridger variable O&M adjustment decreased the cost of the 
Preferred Portfolio by 0.42 percent. The impact among the tested portfolios 
ranged from a decrease of 0.42 percent to 0.48 percent. 

7. Natural Gas Peaker Plant Startup Costs

a. Identified Changes – The maintenance costs associated with natural gas 
peaker plants were captured only as a variable cost applied directly to the 
runtime of the unit. No startup costs were included, which resulted in more 
frequent dispatch of the peaker plants and for shorter durations than expected. 

b. Steps Taken – The sub-team utilized historical and projected maintenance
information for the peaker plants to determine an appropriate start-up cost. 
This cost was applied in the model. The gas dispatch from the model was then 
reviewed to confirm that the adjustment reduced the number of peaker plant 
starts and lengthened individual runtime durations as expected. 

c. Results – The adjustment to the startup costs of the peaker plants resulted in 
the largest impact to the results of all the adjustments across the tested 
portfolios. The Preferred Portfolio increased by 0.93 percent, with increases 
among the tested portfolios ranging from 0.79 percent to 1.07 percent. 

8. Bridger Fixed Costs

a. Identified Changes – While reviewing financial assumptions throughout the 
model, it was discovered that some of the financial assumptions for the 
Bridger coal units did not match the financial assumptions used throughout 
the rest of the model.

b. Steps Taken – The financial assumptions were adjusted in the PWorth model 
and the resulting adjustments were made to the model. 

c. Results – The Bridger fixed cost adjustments increased the cost of the 
Preferred Portfolio by 0.14 percent. This relatively minor impact varied 
between the tested portfolios with a ranged increase from 0.14 percent to 0.26 
percent. 
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9. Bridger Common Facility Costs

a. Identified Changes – While reviewing financial assumptions throughout the 
model, it was discovered that some of the Bridger common facility costs were 
truncated as Bridger units were retired early.

b. Steps Taken – The truncated Bridger common facility costs were added back 
to the Bridger fixed costs, which are added to the total portfolio costs for the 
collective review results for all cases. 

c. Results – The Bridger common facility cost adjustments increased the cost of 
the Preferred Portfolio by 0.51 percent. This impact varied between the tested 
portfolios with a ranged increase from 0.51 percent to 0.59 percent.

Assessed individually, the identified modeling adjustments showed limited impact to total
portfolio costs. Collectively, the adjustments also had minimal impact on portfolio costs. Further, 
the collective adjustments did not change the ranking of the identified Preferred Portfolio against 
the best-performing non-B2H portfolio and the best-performing portfolio with later Bridger exit 
timing.
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Table 6.1 Sensitivity Analysis Results

A.mended Z019 5upplemonl Filing Collective Review 
% Ojfferena!I Aurora Sensitiviti@s 

P16(4) IRP (Jan ZOZO) (Mayl020) Results 
P16(4) Base Rank P16(4) Base Rank AIICa,es Rank B/A CIA C/B NG TranS1Jort New Re50urce. fixed Cost Coal Reference Re,Rules Adi with Valmv Tnmsmission Updates Brid,erVariable O&M NGP<3ker Bridiw Fixed AII Cases 

Aurora $ 5,885,900 $5,885,900 $5,963,335 $ 5,897,604 $ 5,883,183 $ 5,BS3,US $ 5,891.,140 $ 5,877,895 $ 5,865,135 $5,947,855 $ 5,899,192 S 5,963,335 

Bridger Fixed s 130,565 s 162,lM $ 130,565 $ 130,565 S 130,565 $ 130,565 $ 130,565 5 130,565 S B0,555 $ 130,565 S 152,104 

82H $ 110,578 s !I0,578 s 107,818 $ U0,578 $ JI0,57l! $ 110,578 $ 110,578 $ 107.818 $ 110,578 $ 110,578 $ 110,S78 $ 107,818 

Valmy $ (5,035) $ IS,0351 $ (5,035) $ (5,035) $ (5,035) $ (5,035) $ (5,035) $ (5,0lS) $ (5,0lS) $ (5,0lS) 

Total $5,"6,478 1 $6,1Z7,043 1 $ 6,228,2Z2 1 2.18% 3.86% 1.65% $ 6,133,TIZ $ UU,391 S 6,129,333 $ 6,127,253 $ 6,111,243 $ &,101,243 $6,183,963 $ &,135,399 $ &,zzs,m 
Difference s 6,670 S (7,652) S 2,290 S 211 S (15,800) S (15,600) S 56,920 $ 8,357 $ 101,180 

Peruntage 0.11% --0.11% 0.04!£. 0.00% -0.26% --0.42% 0.93% 0.14% 1.659' 
Pl4(3) I 
(Sx 1000) P14(31 Base Rank Pl4l31 Base Rank All Cases Rank B/A C/A c/8 NG Trans.Dort New Resource f ixed Cost Coal Relerence ReaRules Adi with Valmv Transmission Uodates Bridm Variable O&M NG Peaker Brid~er Fl<ed AII CasP..s 

Aurora $5,957,723 ss.957,m $6,041,206 $ 5,971,719 S 5,956,5&3 $ S,96S,9'l4 $ 5,965,004 $ 5,951,606 $ 5,932,54~ $ 6,014,703 S 5,974,728 $ 6,041,1(16 

Bridger Fixed $ 64,162 $ 104,65S $ 67,855 $ 67,855 $ 67,855 $ 67,855 $ 6?,SSS $ 67,855 $ 07t.SSS $ 67,855 $ 104,655 

B2H $ 110,576 $ 110,578 $ 107,818 $ Ll0,578 $ 110,578 $ Ll0,578 $ 110,578 $ 107,818 $ 110,578 $ 110,518 $ 110,578 $ 107,818 

Valmv s (5,035) s 15,035) S (5,035) S [5,035) S (5,035) S (5,035) S (5,035) S (5,035) S (5,035) $ (5,0351 
Total $6,068,301 2 $6,132,463 2 $ 6,248,644 2 1.06% 2.97% 1.89" $ 6,145,116 $ 6,129,980 $ 6,139,392 $ 6,138,402 $ 6,123,244 $ 6,105,946 $6,198,101 S 6,148,126 $6,248,644 

Difference $ 12,654 $ [2,482) $ 6,929 S 5,939 $ (9,219) $ (16,51?) $ 65,638 $ 15,663 $ 116,tal 

Perc.entage 0.11% --0.04% 0. 11% 0.10% -0.15% -0.43% 1.07', 026% 1.89% 

P2(3) 

(S x 1000) P2(3} Base Rank P2(3) Base Rank AIICa>e> Rank! B/A C/A C/8 NG Transport New Resource Fixed Cost Coal Ref•rence RegRules Adj wjth Valmv Tran,ml,sion Update, Bridger Variable O&M NG Peaker Bridger fixed AIICases 

Auroril $6,143,832 $6,143,832 $6,213,013 $ 6,156,103 $ 6,139,130 S 6,151,462 $ 6,145,982 S 6,146,004 S 6,115,344 S 6,193,934 $ 6,1,0,195 S 6,113,013 

Bridger Fixed s 64,162 s IOA,655 s 67,855 S 67,85S S 67,855 $ 67,.!55 $ 67,855 $ 67,855 S 67,855 S 67,855 S 104,655 

82H s $ $ s s $ - s s s s $ s 
Valmy $ (5,035) $ (5,035) $ (5,035) S IS,035) $ (5,035) $ (5,035) $ (5,035) $ (5,0lSj $ (5,035) $ (5,035) 

Total $ 6,143,83Z 3 $ 6,Z07,~4 l $6,312,633 3 1.04% 2.75% 1.69" $ 6,218,923 $ 6,202,0SO $ 6,Zl4,282 $ 6,208,802 $ 6,208,824 $ 6,178,164 $6,256,754 $ 6,l23,016 $6,312,633 

Difference s 10,919 $ (5,944) $ 6,188 $ 808 $ 830 $ (29,819) $ 48,761 $ 15,011 $ 104,639 

Per~ nt:age 0.18'1. --0.!0% 0.10% 0.01% 0.01% -0.48% 0.799' 0.24% l.69¾ 
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6.4 Decision Factor for Conclusion of the 2019 IRP
While the impact of adjustments detailed above are relatively limited, the number of identified 
adjustments shows this review process was a valuable exercise to help guide, shape, and inform 
the resolution of the 2019 IRP.  

Following the conclusion of the review process, Idaho Power faced an important choice: To 
move forward with processing the Amended 2019 IRP and the associated Preferred Portfolio, 
knowing that the review showed minimal impact of the adjustments, or take the learnings from 
the review process and conduct a new analysis.  

After considering these options and the immense importance of an accurate and trustworthy IRP, 
the company concluded that performing a new analysis for the 2019 IRP was the best and most 
logical path forward. The resulting and final IRP for this cycle, which incorporates all the 
adjustments identified in this review, is called the Second Amended 2019 IRP.

6.5 Recommendations for Future IRPs
The intended goal of this IRP review process was to identify adjustments and quantify their 
impact to conclude the 2019 IRP process. It became clear, however, that the learnings from this 
review could extend to future IRPs. To that end, the following improvements and insights were 
identified to ensure the IRP development process is more efficient, transparent, and accurate for 
future IRPs:

Future Reviews: Elements of the review could be spun off to become valuable, routine 
features of IRP development. For example, an audit-style review of model inputs and 
input integration into AURORA could be an efficient way to ensure accuracy and reduce 
inadvertent errors in future IRP cycles.

Input Mapping: The review of model inputs is made significantly easier by visual aids, 
such as flowcharts, that display the often-complex development of inputs into AURORA. 
Flowcharts are a valuable tool for streamlined IRP input validation and verification, but 
also for education and explanation with Idaho Power’s customers and stakeholders 
interested in resource planning practices.  

Subject Matter Experts: The role of subject matter experts will be expanded to include 
an early review of the model to assess the reasonableness of the inputs, system settings to 
actual practices, and model results.

Tool Evolution and Support: Energy Exemplar, the developers of AURORA, regularly 
release updated versions of the software. One of the latest updates enables co-
optimization of results, which would allow co-optimization of the portfolio specific to
Idaho Power and the WECC. This development could greatly increase the efficiency of 
the IRP process. Because changes to AURORA by its developers should be fully 
understood by Idaho Power before commencing the next IRP, Energy Exemplar’s support 
services should be leveraged to the maximum extent.

• 

• 

• 

• 
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7. CONCLUSION

The IRP Review Report is the culmination of six weeks of comprehensive study of Idaho 
Power’s resource planning practices and modeling associated with the 2019 IRP cycle. The goal 
of the four-step review process was to deconstruct and examine the foundational elements of the 
2019 IRP analysis—including model inputs and assumptions, model system settings, model 
verification and validation, and model outputs—and then identify actions to resolve the 
discovered issues. 

In the course of the review, the company identified some appropriate adjustments to model 
inputs and treatment of data within the model. Assessed individually, the identified modeling 
adjustments showed limited impact to costs of select portfolios from the Amended 2019 IRP.
Collectively, the adjustments also had a minimal impact on portfolio costs. Further, the collective 
adjustments did not change the ranking of the identified Preferred Portfolio against the best-
performing non-B2H portfolio and the best-performing portfolio with later Bridger exit timing.

All identified issues are fully reflected in the company’s final IRP for this cycle, the Second 
Amended 2019 IRP.

While undertaking this effort in the middle of an IRP under review was not ideal for everyone 
impacted by the resulting delay, Idaho Power is grateful for the opportunity to conduct such a 
thorough investigation of its approach and practices related to the IRP. The outcome of this 
review not only ensures the validity of the 2019 IRP, but also offers valuable lessons and insights 
that can be applied to future IRPs.  
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