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Glossary

EUA—Expected Unserved Ancillaries
EUE—Expected Unserved Energy
IPUC—Idaho Public Utilities Commission
IRP—Integrated Resource Plan

IRPAC—IRP Advisory Council

k—indicates a multiple of 1,000

LOLE—Loss of Load Expectation
LTCE—Long-Term Capacity Expansion

MW —Megawatt

MWh—Megawatt-hour

NPV—Net Present Value
O&M—O0perations and Maintenance
OPUC—Public Utility Commission of Oregon
RCAT—Reliability and Capacity Assessment Tool
SCCT—Simple-Cycle Combustion-Turbine
TRC—Technical Review Committee
VER—Variable Energy Resource

VODER—Value Of Distributed Energy Resources
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Executive Summary

Idaho Power Company’s (Idaho Power or company) 2024 Variable Energy Resource Integration
Cost Study (2024 VER Integration Study) contains the company’s updated integration costs and
lays out the methodology by which they were produced. See the Methodology section for more
details.

The company assembled and leveraged the expertise of a Technical Review Committee (TRC) to
provide feedback throughout the study process. See the Acknowledgements section for a list of
the members and organizations represented on the TRC.

The methodology proposed and implemented in this report leverages the preferred portfolio
and the regulation reserve requirements utilized in the most recently acknowledged Integrated
Resource Plan (IRP), namely the 2023 IRP. Going forward, leveraging the results of the IRP will

simplify and streamline the VER study process and allow for more frequent updates to the
company’s integration costs.

Idaho Power’s updated integration costs are in the last column of the following table:

Portfolio
Portfolio Cost Cost Differential
Cost with without Relative to
Ancillaries Ancillaries | Preferred Portfolio
NPV (S x NPV (S x Difference (S x Incremental Integration
Portfolio 1,000) 1,000) 1,000) Energy (MWh) | Cost $/MWh
Preferred Portfolio | $9,678,287 | $9,406,427 N/A N/A
100MW Solar $9,677,224 | $9,369,718 $35,646 5,116,037 6.97
200MW Solar $9,696,854 | $9,330,309 $94,685 10,232,074 9.25
100MW Wind $9,589,833 | $9,314,133 $3,840 6,005,227 0.64
200MW Wind $9,505,452 $9,220,324 $13,268 12,010,455 1.10

Regulatory History

Idaho Power has historically used VER integration studies as the basis for developing the
company’s integration charges, specifically Schedule 87 — Intermittent Generation Integration
Charges (Schedule 87) in Idaho. In Oregon, integration charges are addressed within Schedule
85 — Cogeneration and Small Power Production Standard Contract Rates, which Idaho Power
files with the Public Utility Commission of Oregon (OPUC).
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Prior Study

The company’s last VER integration study was published in 2020 (2020 VER Integration Study).
This study was referenced in the IPUC’s Order No. 36048 regarding the compensation structure
applicable to customers with on-site generation. In that order, the IPUC directed Idaho Power
to use the 2020 VER Study to update Schedule 87.

Given that the data used to develop the 2020 VER Study is now at least six years old, Idaho
Power petitioned the IPUC in Docket No. IPC-E-24-08 to allow the company to develop an
updated VER Study and use it as the basis for updating integration charges. On June 10, 2024,
the IPUC issued Order No. 36219 granting Idaho Power permission to develop a new VER study
and use it as the basis for updating Schedule 87. The order also required Idaho Power to file
both the study and updated integration charges with the IPUC no later than December 31,
2024.

On-Site Generation and the Export Credit Rate

The Company additionally uses the results from the VER integration study as one of the
components of the Export Credit Rate (“ECR”) for on-site generation customers. The ECR is the
rate paid to retail customers with on-site generation taking service under net billing. Customer
on-site generation, most typically from solar generation, is a VER, meaning it does not provide
firm or dispatchable energy to the company’s system; therefore, there are costs associated with
accommodating the uncertainty associated with these resources. Idaho Power incurs
integration costs due to reduced flexible resource optimization, caused by VER uncertainty,
when planning operations ahead of real time. The ECR reflects the total costs and benefits of
customer on-site generation on the Company’s system, including VER integration costs which
will come from the most recent VER Integration Cost Study.

While the VER integration study determined the cost of accommodating additional utility scale
solar, the Company found that a utility scale profile is a reasonable proxy for the shape of on-
site solar generation. As such, the Company assesses that the integration costs identified in this
report are an appropriate input to the ECR without modification.

Future Cadence of Updates

Beginning with this study, Idaho Power intends to more frequently update both its VER studies
and the associated integration costs. Historically, Idaho Power has filed VER integration studies
as one-off studies, each of which had a distinct and largely incomparable methodology and
scope.

In the past, VER integration studies have been a holistic process in which the reserve
requirements were defined and calculated and then fed directly into a modeling effort to
calculate the cost of integrating additional VERs. Although the company’s prior VER studies
aligned with modeling used in IRPs, the standalone nature of each new VER study made it
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difficult to compare integration studies or integration costs over time. Additionally, this
bespoke approach to VER studies did not allow Idaho Power to fully leverage already vetted
models to generate VER integration charges—in part due to misalignment between study
timing and the availability of data, as well as their ultimate use case.

Now, there are robust datasets with which to model the cost of integrating wind and solar
resources and, due to the significant overlap of the IRP process, Idaho Power intends to update
VER integration costs after IRP acknowledgment when factors warrant an update. Such an
approach would end the one-off nature of VER integration studies and would, instead, yield a
simplified and easily replicable process that leverages the highly scrutinized and vetted IRP. To
be clear, Idaho Power is not indicating that the process would need to occur after each IRP.
Rather, the company’s objective, beginning with this VER study, is to build a standard protocol
for updating integration costs as needed following completion of the IRP process.

Study Integration and Process Flow

Looking ahead, Idaho Power intends to connect, rather than have disjointed processes for, the
IRP and VER integration studies. Going forward, both processes could be included in the IRP. In
order to merge these processes as much as possible and to minimize duplicative work, the
determination of regulating reserve requirements will need to be separated from the
generation of VER integration costs. Idaho Power intends for reserve requirements to be
determined as part of the process of updating IRP inputs, thus creating a standardizing update
process. The standard IRP modeling process would then follow, with the determination of the
Preferred Portfolio and its vetting culminating in regulatory consideration of the IRP. Upon IRP
acknowledgment, the VER Integration Cost study can commence in a structured and
mechanical manner using the same model as the IRP. Study cases would be determined and the
VER integration costs would be calculated with the results filed in an update to the current
charges. An overview diagram of the proposed process is outlined in the figure below, with the
timing and order of actions moving from left to right:

Long-Term . VER
Data &€ Portfolio - . Cost Study
Capacity . IRP Filing  Integration i
Inputs . Analysis Filing
Expansion Cost Study
Calculation of
Reserve Costs Assessment
Requirements Generation of File Integration
Study Cases Charge Update
Creation of
Reserve Determination
Define Reserve Compliant and
e e — Portfolios for Risk Assessment Acknowledgment
Scenario and of the Preferred
Sensitivity Portfolio
Analysis
Calculation of Update
All Other IRP Additional Integration Costs Dependencies
Inputs and

Assumptions Outputs
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Methodology

As part of this study, Idaho Power has updated its methodology for calculating VER integration
charges as used in Schedule 87. The goal of the changes are as follows:

e leverage existing models to the extent possible,

e create an evergreen process that is simple to update and is largely automatic and, based
on the above,

e develop a method that is transparent and easy to review.

In the today’s rapidly changing electric utility industry, it will be difficult to create a truly
evergreen process, but Idaho Power believes that the methods detailed below provide a solid
foundation from which this process can evolve as necessary.

Model Basis

Where possible, this integration study has used the 2023 IRP model. That model has been well
vetted through the entire IRP process and serves as the basis for many analyses that Idaho
Power has undertaken since the acknowledgment of the 2023 IRP. That model has been vetted
first in the public IRP Advisory Council (IRPAC) meetings, where important inputs and
assumptions are made available to stakeholders for comment and feedback. From there, the
analysis was scrutinized via validation and verification tests, with draft results presented to the
IRPAC for further feedback. The results culminated in the IRP report, which received extensive
regulatory review by key stakeholders, including staff members of the IPUC and OPUC. Finally,
to conclude the cycle, the 2023 IRP was acknowledged by Idaho Power’s state regulators.!

Ancillary Service Requirements and Reserves

To be consistent with the 2023 IRP analysis, Idaho Power is leveraging Energy Exemplar’s
AURORA software, the same tool that has been used for numerous prior plans. Idaho Power has
a long history using the AURORA electric market model as its primary tool for modeling
resource operations and determining operating costs among many other uses. AURORA is an
economic model that optimizes the dispatch of generation and transmission resources to match
demand. The operation of existing and future resources is based on forecasts of important

1ldaho PUC Case No. IPC-E-23-23, Order No. 36233 and Oregon PUC Docket No. LC 84, Order No. 24-285
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drivers including: demand, fuel prices, hydroelectric conditions, and operational resource
characteristics.

One of AURORA’s notable strengths is its ability to quantify the cost of VER integration by
modeling the regulating reserves required to reliably deliver power to an electric system with
non-dispatchable generation. AURORA does this through the use of ancillary services in the
form of “up regulation” and “down regulation” products. In order for a resource to provide an
up regulating reserve it needs to be able to respond by increasing its output to match a
decrease in generation of the VER resource. Effectively, the resource needs to be online and in
a state to respond. For most resources, this means that, instead of outputting a megawatt-hour
(MWh), they are instead held back such that additional capacity could be deployed, hence
earning the title of a reserve.

When AURORA dispatches resources, it optimizes to reduce the cost to serve load while
adhering to the ancillary or regulation requirements. In doing so, it also calculates the cost of
providing those regulating reserves. For this study, the regulating reserve requirements are the
same as those used in the 2023 IRP model.?

Incremental Resource Study Cases

The first step in determining the cost of integrating the next incremental wind or solar resource
(applicable to both distributed and utility-scale installations) is selecting appropriate study or
use cases. These cases were created considering a handful of pertinent factors detailed below.

Integration Block Size: There are tradeoffs when selecting the size of the incremental resource
used to study the cost of VER integration. If the size is too small, it may be difficult to
reasonably guess which block of integration charges a project would be subject to without
going through the full process of understanding where a project is in the queue. If the size is too
large, then a subsidy could potentially be created between early and late entrants in a block.
Thus, it is important to strike a balance of reasonably size blocks.

For this integration study, Idaho Power, with help from the TRC, selected a 100-megawatt
(MW) block size for the study. This size aligned with the 2023 IRP proxy wind or solar resource
sizing. It also strikes a reasonable balance to avoid to the extent possible the negative effects of
having blocks that are too large or too small. If historical trends continue with the average size
of a wind or solar Public Utility Regulatory Policies Act of 1978 qualifying facility (QF) at roughly
20 MW, 3 the 100 MW block approach would allow five projects to integrate before moving to

22023 IRP Report: Table 9.1 page 123.
32023 IRP Appendix C: Technical Appendix, pg 28-29. Average Solar QF size 18 MW and Wind QF size of 20 MW.
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the next block, thereby ensuring near-term certainty of the integration charge for a new QF
project.

VER Groups: With the 100 MW block size determined, Idaho Power then focused on
determining the appropriate combination and total amount of the different VERs to study.
Similar to incremental block sizing, there are tradeoffs with the number and variety of cases to
analyze. With too few cases, the integration charge that a project is subject to may not
reasonably represent the system as it exists at the time of integration. With too many cases,
significant effort can be wasted studying cases that have low probability of occurring.

In consultation with the TRC after describing the prior parameters, it was agreed that four
incremental resource cases would be studied: 100 MW of solar, 200 MW of solar, 100 MW of
wind, and 200 MW of wind. Although these cases are limited compared to the prior VER
studies, they represent more than the expected increase in new QF VER development to occur
between this update and the next expected update following acknowledgment of the 2025 IRP.
The 2023 IRP showed that if recent trends in the development of either wind or solar QFs
continue, even the 100 MW blocks are not expected to be exceeded in the next few years,*
which is well past the next expected update to the integration charges. This is true with the
inclusion of distributed solar installations as well.

Consideration of the Inclusion of Incremental Resource Capital Costs

During meetings with the TRC, the question was raised whether capital and fixed operations
and maintenance (O&M) costs should be included in the update to integration charges. The TRC
was concerned that, because the IRP’s preferred portfolio is optimized around a particular set
of resources, the inclusion of additional VER resources might not be able to meet the ancillary
service requirements they necessitate. Although Idaho Power agrees with the TRC that this is a
possibility and may include this charge in the future, the Company, through a literature review,
found little information on how to assess unmet ancillary needs and no information on how to
correct an unmet ancillary need should one be found. Given the current lack of generally
accepted modeling practice regarding this concept, Idaho Power does not believe it appropriate
to include in this study but finds it valuable to detail a proposed methodology so that the
company can receive feedback for possible inclusion in future studies.

In the TRC meetings, the Company proposed an outline for a possible method to calculate these
additional costs. At a high level, the method first involves determining a metric with which to
evaluate unmet ancillary needs and from there to determine a cutoff point at which a
corrective action would be necessary. Once the threshold is set, the IRP model would be run to
determine if there were violations of the threshold and then also to determine the corrective
generation resource to bring any unmet ancillary needs under the threshold. With the

4 Cogeneration and Small Power Production Forecast, 2023 IRP Advisory Council Meeting Oct. 13, 2022.
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corrective generation resources added to the model, the additional capital and fixed O&M costs
could be captured, as well as any cost-offsetting activities those resources could provide.

Metric and Threshold Evaluation

As previously noted, when doing a literature review on the subject, Idaho Power was not able
to find an accepted industry best practice method with which to evaluate unmet ancillary
needs. Thus, for this first proposal, other analogous metrics were evaluated from typical
reliability analysis because of their overlap with ability to serve load. First evaluated was the
use of a Loss-of-Load-Expectation (LOLE) type analysis. This method was investigated because
the company already used it for evaluating portfolio reliability as part of the 2023 IRP and there
are readily accepted LOLE thresholds used in the industry. In its investigations, it was quickly
determined that generating a similar metric for expected unmet ancillaries would not be
practical. The current Reliability and Capacity Assessment Tool (RCAT) has been designed to
evaluate LOLE and not assess ancillary regulating reserves. Thus, further metrics were explored
that could be implemented for this study. The use of Expected Unserved Energy (EUE) was
deemed analogous and possible to implement with the outputs of the 2023 IRP model. The EUE
metric is a measure of the amount of energy that a particular system is expected to not be able
to supply due to a lack of generating capacity in a given year. The EUE metric could also be
applied within the time constraints of this study to analyze unmet ancillaries because it is
simple to check what the expected unmet ancillaries are in a given year and then determine if
they cross the threshold value. As part of its algorithms, the Aurora based 2023 IRP model
already calculates if, when, and to what extent there would be an expected unserved ancillary.
With the ability to determine expected unserved ancillaries, the question becomes where to set
the threshold for when corrective action would be required.

Although many regions within the United States are still in the exploratory phase of analyzing
the use of EUE as a primary reliability metric, Australia is currently using it with a maximum
value of 0.002 percent of annual energy expected to be unserved and others are beginning to
coalesce around this same value. Again, because this method has not yet been widely evaluated
or adopted, in some contexts the 0.002 percent threshold may be referred to as a 20 parts per
million threshold. In other words, for a utility expected to deliver 1,000,000 MWh in a year,
they would set their threshold at 20 MWh of EUE in that year, which is 0.002 percent of
1,000,000 MWh.

With the 0.002 percent threshold set, the next issue is to determine the basis by which to
calculate the expected unserved ancillaries— specifically whether the 0.002 percent threshold
should be applied strictly to the expected ancillaries in a given year or applied to some other
value. In this case, Idaho Power believes that using the same expected delivered energy basis
may be appropriate. The reason for this basis is that within AURORA, as in actual operations, a
reserve MWh and an energy MWh are intermingled items. In order for a resource to provide a
MWh of up regulation reserve, it must be held back from producing a MWh of energy, hence
reserve. Because these values are so intertwined, Idaho Power proposes that the threshold for
expected unserved ancillaries be set at 0.002 percent of annual delivered energy.
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Corrective Measure

With the metric and threshold set, the final component to analyzing the inclusion of
incremental capital costs necessary for the integration of VERs is the determination of a
corrective measure. The determination of the corrective measure requires considerable
analysis, including identifying the cost-optimal resource type and quantity of that resource to
provide the ancillary reserves necessary for the integration of VERs.

For simplicity and alignment with the 2023 IRP, 50 MW blocks of 4-hour battery storage were
used as the corrective measure for this study. The primary candidate resources from the 2023
IRP that can provide the necessary reserves are peaking gas and 4-hour storage. For this study,
4-hour storage was chosen because its operational characteristics and cost make it the least-
cost ancillary-providing resource.

In the case of the peaking gas plant in the form of a Simple-Cycle Combustion-Turbine (SCCT),
once the unit is online, it can provide ancillaries but will be limited by both its ramp rate and
the difference between its minimum and maximum capacity. This effectively limits the 170 MW
SCCTs modeled in the 2023 IRP to 85 MW or 50 percent of their nameplate of reserve providing
capacity. In comparison, 4-hour storage resources can go from a state of charging to a state of
discharging in very short periods. If a storage resource is charging from a solar facility and the
output of that solar facility drops rapidly due to cloud cover, the storage resource can, in that
moment, switch to a discharging state. This swing from charging to discharging is a swing of
twice the nameplate of the storage resource. Thus, for the 50 MW 4-hour storage modeled in
the 2023 IRP, it could provide 100 MW of reserve capability. Using the levelized capacity costs
in the 2023 IRP® of $12/kW-month and $17/kW-month for an SCCT and 4-hour storage resource
respectively and adjusting to account for the ancillaries each resource could provide, the values
change to $S24/kW-month and $8.5/kW-month per kW of ancillaries provided, respectively, for
an SCCT and 4-hour storage resource. This analysis shows that the 4-hour storage resource is
the least cost per kW of ancillary providing resources in the 2023 IRP.

With the least-cost ancillary-providing resource selected, the next issue is determining the
amount of that resource needed to bring the amount of expected unserved ancillaries below
the previously determined threshold. After consulting with the TRC, Idaho Power chose to use
the following algorithm:

1. Determine if the expected unserved ancillaries in any given year exceeds the 0.002
percent threshold.

a. If ayear exceeds the threshold, add a number of blocks equal to the expected
unserved ancillaries minus the total delivered energy times the threshold, all
divided by the ancillary-providing capability of the correcting resource block

5 daho Power 2023 IRP - Appendix C: Technical Appendix page 25.
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rounded up. Should this value exceed the block additions in a prior year, the
incremental blocks are added.

b. If ayearis determined to be below the 0.002 percent threshold, then no
corrective action is necessary and any blocks identified in a prior year are
allowed to remain.

2. Now, there exists the possibility that because of the state of charge or other operational
constraints, the blocks may be insufficient to provide the necessary ancillaries. To
account for this possibility, the new resources are added to the portfolio and it is rerun
through AURORA to determine if the additional resources provide the necessary
ancillaries to reduce the EUA below the threshold. If they do, the process ends; but if
they do not, then the process repeats until sufficient ancillary-providing resources are
added to the model.

The pseudocode for this process is provided below:
*  While output max(EUA:) > 0.002% * Energy:
— If EUA{<0.002% * Energy:
* Blocks; = max(0, Blocks;_,)
— If EUA:>0.002% * Energy:

* Add 50 MW blocks of 4-hr Storage resources equal to:

EUA; —Energy+EUAThreshold
£ £ , ,Blocks,_4
AncillaryMaxO fCorrection

* Blocks; = max([
* Loop
Where:
EUA:is the expected unserved ancillaries in a year t
Blockstis the number of blocks of resources in year t

Energy:is the total expected delivered energy in year t

And [x] represents the ceiling function or round up.

Determination of the Integration Cost

The primary tool used to develop updated integration costs is the same AURORA model used to
develop and analyze the portfolios of the 2023 IRP. The process used to quantify those costs
was multi-step but largely procedural.
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1. Start with the 2023 IRP’s revised preferred portfolio, titled “November 2026 B2H Valmy
1 & 2”.% In the course of regulatory review of the 2023 IRP, a revised preferred portfolio
became relevant to reflect an update to the timing associated with the Boardman to
Hemingway Transmission Line (B2H).

2. Create the incremental resource builds. Reflecting the incremental resource study cases
previously discussed, the VERs were added to the preferred portfolio starting in year
2025 as must-take resources reflecting the must-take obligation of QF projects.

3. Analyze the various portfolios using AURORA, consistent with the methods deployed in
the 2023 IRP. For each of these portfolios, perform additional analysis in AURORA with
the ancillary services calculations turned off.

4. The integration cost is then calculated using the relative change between the base case
with and without the ancillary services calculations compared to the same cases with
the incremental resource study cases.

The process of producing integration charges is outlined in the figure below as it was
presented to the TRC:

There are compelling reasons to use this method to calculate the VER integration charge. First,
the selected method leverages the AURORA-based 2023 IRP. The model inputs have already
been extensively vetted through the IRP process and the Aurora software is among the best
production cost modeling software used in North America.

Second, AURORA is able to model the holistic change in operations required to reliably
integrate renewables and, thus, is well suited to calculate the cost of integration.

51daho Power 2023 IRP - Appendix C: Technical Appendix, page 45.
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By considering how additional must-take VERs change the Idaho Power’s whole dispatch stack,
the entire cost and value stream of the additional resources can be considered in aggregate.

Results

Using the methods and procedures described above, the following net present value (NPV)
portfolio costs are produced, along with associated integration costs, for each portfolio:

Portfolio
Portfolio Cost Cost Differential
Cost with without Relative to
Ancillaries Ancillaries | Preferred Portfolio
NPV (S x NPV (S x Difference (S x Incremental Integration
Portfolio 1,000) 1,000) 1,000) Energy (MWh) | Cost S/MWh
Preferred Portfolio $9,678,287 $9,406,427 N/A N/A
100MW Solar $9,677,224 | $9,369,718 $35,646 5,116,037 6.97
200MW Solar $9,696,854 | $9,330,309 $94,685 10,232,074 9.25
100MW Wind $9,589,833 | $9,314,133 $3,840 6,005,227 0.64
200MW Wind $9,505,452 $9,220,324 $13,268 12,010,455 1.10

In the above table, the Portfolio column identifies the study cases, as well as the baseline

reference case, which is the “November 2026 B2H Valmy 1 & 2” portfolio from the 2023 IRP. As
the name implies, the 100MW Solar case includes 100 MW of incremental must-take solar to
the preferred portfolio. By extension, the other portfolio case names specify the resource type
and incremental must-take resource added.

The “Portfolio Cost with Ancillaries” column shows the total portfolio cost using the same
financial assumptions’ and calculation methods used in the 2023 IRP. The “With Ancillaries” in
the title refers to the fact that the model had to account for the regulating reserves necessary
to integrate the VERs in the Preferred Portfolio, as well as the incremental VERs in the study
cases where applicable. The next column, “Portfolio Cost without Ancillaries,” uses the same
financial assumptions and calculation methods except that the AURORA dispatch model was
allowed to integrate the VERs in the various portfolios without regard for the need to hold
regulating reserves.

The difference between the “With Ancillaries” and the “Without Ancillaries” cases is the model
estimated cost for holding regulating reserves for the VERs in each case. Thus, for the Preferred
Portfolio, the cost of the regulating reserves is the difference between $9,678,287k and
$9,406,427k or $271,860k.

7 Idaho Power 2023 IRP - Appendix C: Technical Appendix, page 20.
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The “Cost Differential Relative to Preferred Portfolio Difference” column calculates each study
case’s regulating reserve cost and then subtracts the preferred portfolio difference. Working
through this for the 100MW Solar case the calculation is ($9,677,224k — $9,369,718k) —
(59,678,287k — $9,406,427k) = $35,646k. This method isolates the additional regulating reserve
costs caused by the incremental VER resource in each study case.

The column “Incremental Energy” is the amount of energy associated with the incremental VER
resource over the planning horizon. Finally, the column “Integration Cost” divides the
regulating reserve cost due to the incremental resources and the energy expected from those
resources and converts it to a S/MWh. In the 100MW Solar case, $35,646,000/5,116,037MWh =
$6.97/MWh. The other integration costs follow this same calculation specific to each portfolio.
Additionally, the results presented do not include costs related to additional capital for
portfolios that would need to include additional integrating resources to accommodate the
must-take VERs.

These integration costs will be reflected in Idaho Power’s updated tariffs that directly or
indirectly address integration charges.
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