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Q. Please state your name and business address.
A. My name i1s Jared L. Ellsworth My business

address i1s 1221 West ldaho Street, Boise, ldaho 83702.

Q.- By whom are you employed and in what
capacity?
A. I am employed by ldaho Power Company (““ldaho

Power” or “Company’) as the Transmission, Distribution and
Resource Planning Director for the Planning, Engineering
and Construction Department.

Q- Please describe your educational background.

A I graduated i1in 2004 and 2010 from the
University of ldaho in Moscow, ldaho, receiving a Bachelor
of Science Degree and Master of Engineering Degree in
Electrical Engineering respectively. 1 am a licensed
professional engineer in the State of Idaho.

Q. Please describe your work experience with
Idaho Power.

A. In 2004, 1 was hired as a Distribution
Planning engineer in the Company’s Delivery Planning
department. In 2007, I moved into the System Planning
department, where my principal responsibilities included
planning for bulk high-voltage transmission and substation
projects, generation interconnection projects, and North
American Electric Reliability Corporation’s reliability

compliance standards. 1 transitioned into the Transmission
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Policy and Development group with a similar role, and in
2013, 1 spent a year cross-training with the Company’s Load
Serving Operations group. In 2014, 1 was promoted to
Engineering Leader of the Transmission Policy and
Development department and assumed leadership of the System
Planning group in 2018. In early 2020, 1 was promoted into
my current role as the Transmission, Distribution, and
Resource Planning Director. I am currently responsible for
the planning of the Company’s wires and resources to
continue to provide customers with cost-effective and
reliable electrical service.

Q.- What i1s the purpose of your testimony?

A. The purpose of my testimony is to describe
the results of the Company’s annual update to its Export
Credit Rate (““ECR”) per the Idaho Public Utilities
Commission (“Commission”) Order No. 36048, issued i1n Case
No. IPC-E-23-14. In that case, the Commission directed
Idaho Power to update all proposed components of the ECR
except the season and hours of highest risk in an annual
filing beginning April 1, 2025.1

Q. What is the Company requesting regarding the
ECR in this case?

//

1 Case No. IPC-E-23-14, Order No. 36048 at 7 (December 29, 2023).
Ellsworth, DI 3
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A. The Company is requesting the Commission
approve its proposed ECR which will apply on a per
kilowatt-hour (“kWh”) of excess energy exported to ldaho
Power’s system by non-legacy customers with on-site
generation. Specifically, lIdaho Power is requesting the
Commission approve the following rates to be effective
between June 1, 2025, and May 31, 2026: 14.0598¢ for summer
on-peak, 1.7682¢ for summer-off peak, and 0.9540¢ for all
hours during the non-summer season.

Q- How iIs your testimony organized?

A. My testimony will first give an overview of
the components of the ECR, and the Commission approved
methodology iIn which they are updated. 1 will then discuss
the proposed ECR to be effective between June 1, 2025, and
May 31, 2026, and the main drivers behind the change in the

updated ECR.

Q. Have you prepared any exhibits?
A. Yes, my testimony includes the following
exhibits:

e Exhibit No. 1 provides a summary of the
proposed ECR to be effective between June 1,

2025, and May 31, 2026.

e Exhibit No. 2 contains the Excel ECR workpaper
with summary schedules and supporting data

included.
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e Exhibit No. 3 contains the 2023 line loss study

relied on for the ECR update.

e Exhibit No. 4 contains the most recently filed
Variable Energy Resource (“VER”) Integration
study relied on for the ECR update.

e Exhibit No. 5 contains the transmission and
distribution (“T&D””) deferral calculation.

I. ECR COMPONENTS

Q.- What are the components of the ECR?

A. As approved by the Commission in Order No.
36048, the following are the components of the ECR:

e Avoided Energy Costs

e Avoided Line Losses

e Integration Costs

e Avoided Generation Capacity

e Avoided or Deferred T&D Capacity Costs

Q. Did the Commission approve a method for
calculating the ECR?

A Yes. In Order No. 36048, the Commission
approved a seasonal and time-variant ECR with avoided cost-
based value considerations.2 The Commission further approved
the specific methods in which each component of the ECR is

to be calculated. In the following portion of my testimony,
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I will describe the approved methods for each component of
the ECR.

Q- Are there any components of the ECR which
the Commission did not order to be updated annually?

A. Yes. In Order No. 36048, the Commission
found that the season and on- and off-peak hours shall only
be updated in a separate docket or in a General Rate Case
(““GRC”) fi1ling as appropriate.3 This was based on the
recommendation from Commission Staff that updates to the
summer season be part of future GRC filings and updates to
on-peak hours should be filed In a separate docket.4

Q. Please describe the seasonal and time-based
structure of the ECR.

A. The Commission-approved summer season is
June 1 through September 30. During the summer season, the
on-peak hours are 3 p.m. to 11 p.m. Monday through
Saturday, excluding holidays, and the off-peak hours during
the summer season are between 11 p.m. and 3 p.m. Monday
through Saturday, and all hours on Sundays and holidays.
The non-summer season is October 1 through May 31, and
during non-summer all hours are considered off-peak.>
//

//

S Id.
4 1d., Staff Comments at 5 (October 12, 2023).
5 1d., Order No. 36048 at 6 (December 29, 2023).
Ellsworth, DI 6
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Avoided Energy Costs

Q- Please explain the Commission-approved
methodology for valuing avoided energy.

A. The avoided energy costs are determined
using twelve months (January 1 through December 31) of
Energy Imbalance Market (“EIM”) Load Aggregation Point
(““ELAP”) market prices, weighted for historical customer-
generator exports (“ELAP Weighted Average™).

Q. Did the Commission instruct the Company to
distribute the avoided energy costs in alignment with the
summer and non-summer seasons?

A. Yes.

Avoided Line Losses

Q. Please explain the Commission-approved
methodology for valuing avoided line losses.

A. Avoided line losses are to be valued using
the most recently completed line loss study. The Commission
directed the Company to apply the annual energy line losses
to the avoided energy value. Further, the peak loss
coefficient i1s applied to the avoided capacity calculation.

Integration Costs

Q. What methodology did the Commission approve
to account for integration costs?
A. In Order No. 36048, the Commission approved

the use of the then most recently completed VER Study,

Ellsworth, DI 7
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which was the 2020 VER Study. However, in the order, the
Commission also directed ldaho Power to complete an updated
integration study as soon as possible and to file for
Commission approval and inclusion for future ECR updates.
Integration costs are accounted for as an offset to the
avoided energy component.

Avoided Generation Capacity

Q. Please explain the Commission-approved
method for valuing avoided generation capacity.

A. Three primary inputs are used to determine
the avoided generation capacity value: (1) contribution to
capacity (adjusted by the on-peak line loss coefficient),
(2) the cost of an alternative resource, and (3) the energy
exported during the on-peak hours.

Q.- Please explain the method for determining
the contribution to capacity.

A. The Commission approved the Effective Load
Carrying Capacity (“ELCC”) method to calculate the capacity
contribution for all on-site customer generation exports
that occur over the course of a year. ELCC values are
individually calculated by year, and these results are
averaged to produce a five-year trailing average. The five-
year average ELCC i1s then multiplied by the maximum export
value from the most-recently available year’s data; the

resulting capacity contribution is then multiplied by the

Ellsworth, DI 8
Idaho Power Company



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

on-peak line loss coefficient. This value represents the
total capacity contribution utilized in the calculation of

the avoided generation capacity value.

Q. What resource is used as the alternative
resource?
A. The Company was ordered to use the levelized

capacity cost for the least-cost dispatchable resource from
its most recently filed Integrated Resource Plan (“IRP”).

Q. What hours is the avoided generation
capacity value applied to?

A. The avoided generation capacity value is
applied to the on-peak hours of the summer season.

Q- Please summarize how the avoided generation
capacity component of the ECR is calculated.

A. The below equation shows how the avoided
generation capacity component of the ECR i1s calculated.

ELCC - Losses - Max Output - Avoided Cost
ECR of Avoided Capacityyeq, = Adverage PUvear [RP

Export Energy in All Risk Hour Sy gy

Avoided or Deferred T&D Capacity Costs

Q. Please explain the Commission-approved
methodology for valuing avoided or deferred T&D capacity.

A. The Commission approved a method where Té&D
capacity is valued using a project-by-project deferral
analysis, assessing every T&D capacity project over a 20-

year time frame. To determine the 20-year time frame the
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Company will reference the most recently filed IRP.

Q- What hours i1s the deferred T&D capacity
value applied to?

A. The T&D capacity value is applied to the on-
peak hours of the summer season.

I1. PROPOSED ECR

Q.- How frequently is the ECR to be updated?

A. Per Commission Order No. 36048, the Company
is to update the ECR annually beginning in 2025. As 1
previously outlined, the Company will review all value
components of the ECR annually.

Q.- What are the ECR values the Company proposes
to implement for June 1, 2025, through May 31, 2026, and
how do those compare to the existing ECR values?

A. Figure 1 displays a summary of the proposed
ECR values in the “Proposed” column and the currently in-
effect ECR values in the “Current” column. The proposed ECR
per kWh of exported energy is 14.0598¢ for summer on-peak,
1.7682¢ for summer off-peak, and 0.9540¢ for all hours
during the non-summer season. Exhibit No. 1 contains a
summary of the proposed ECR values, and Exhibit No. 2
contains all inputs and calculations for the proposed ECR.
//

//

//

Ellsworth, DI 10
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Figure 1: Current and Proposed ECR values

ECR SUMMARY

Season Current  Proposed

Export Profile

Volume (KWh per kW) Annual 1,465 1,362

Capacity Contribution (%) Annual 10.12% 10.07%
Export Credit Rate by Component (cents/kWh)

Energy Summer 5.6533 ¢ 1.7682 ¢

Including integration and losses Non-Summer 4.8365 ¢ 0.9540 ¢

Annual* 5.1566 ¢ 1.2852 ¢

Generation Capacity On-Peak 11.1679¢  11.9017 ¢

Off-Peak 0.0000 ¢ 0.0000 ¢

Annual* 1.0616 ¢  1.1360 ¢

Transmission & Distribution Capacity On-Peak 0.1755 ¢ 0.3899 ¢

Off-Peak 0.0000 ¢ 0.0000 ¢
Annual* 0.0167 ¢ 0.0372 ¢

Total Summer On-Peak 16.9966 ¢ 14.0598 ¢
Summer Off-Peak 5.6533 ¢ 1.7682 ¢

Non-Summer  4.8365¢  0.9540 ¢

Annual* 6.2348¢  2.4585¢

*Annual values provided for informational purposes only and reflect seasonal weighting
for 12 months ending December 31.

Note: Summer season is defined as June 1 - September 30. On-Peak hours is defined as
3pm- 11pm, Monday - Saturday, excluding holidays. All other Summer hours defined as
Off-Peak. Non-Summer season defined as October 1 - May 31.

Energy

Q. Please describe how the Company quantified
the proposed energy component of the proposed ECR values.

A. The Company first used the 2024 hourly ELAP
market prices, weighted for historical customer-generator
exports to determine the avoided energy component, and then
included adjustments for avoided line losses and
integration costs. The Company distributed the values in
alignment with the summer and non-summer season, as more
fully described above.

//

Ellsworth, DI 11
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Q. What are the resulting updated energy
components?

A The energy-related component (which includes
avoided energy valued at the weighted average ELAP prices,
line losses, and integration), per kWh of exported energy,
are 1.7682¢ for the summer season and 0.9540¢ for the non-
summer season. Figure 2 below summarizes the proposed
energy component of the ECR.

Figure 2: Proposed ECR Energy Component

Energy Component Summer Non-Summer Units
ELAP - Weighted Average $23.61 $15.81 $/MWh
Plus: Line Loss Gross-up $1.04 $0.70 $
Less: Integration Costs $(6.97) $(6.97) $/MWh
Energy Value $17.68 $9.54 $/MWh
Q- How did updating the ECR with the 2024 ELAP

prices impact the energy component of the ECR?

A. The updated energy component decreased
primarily due to lower 2024 ELAP prices during export hours
as compared to 2022 ELAP prices (those relied upon for the
ECR rates currently in effect). Figure 3 below displays
average monthly ELAP prices from 2021 through 2024.

//
//
//
//
//
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1 Figure 3: 2021-2024 ELAP Prices

2 As can be seen in Figure 3, 2022 ELAP prices

3 experienced a higher degree of volatility during 2022 that
4 persisted through the first few months of 2023.

5 Figure 4 shows the monthly ELAP Weighted Average for
6 the current ECR (which relies on 2022 EIM prices) and the

7 proposed ECR (which relies on 2024 EIM prices).

8 Figure 4: Monthly ELAP Weighted Average Prices.

Current ECR ECR Update

Season Month Value Energy $/MWh Value Energy $/MWh
NS 1 $ 102,879 3,144 $ 32.72 $ 245,051 3913 $ 62.63
NS 2 $ 167,545 6,362 $ 26.33 $ 136,706 7016 $ 19.49
NS 3 $ 233,461 8973 $ 26.02 $ 141,922 12,802 $ 11.09
NS 4 $ 436,204 9977 $ 43.72 $ 31,692 18,703 $ 1.69
NS 5 $ 445,602 11,077 $ 40.23 $ (12,752) 20240 $ (0.63)

S 6 $ 320,466 10,728 $ 29.87 $ 270,382 17,346 $ 15.59

S 7 $ 574,323 8,850 $ 64.90 $ 416,881 13686 $ 30.46

S 8 $ 567,746 7962 $ 71.30 $ 361,978 14319 $ 25.28

S 9 $ 592,657 8543 $ 69.37 $ 351,963 139838 $ 25.16
NS 10 $ 516,061 9,157 $ 56.36 $ 434,150 12,701 $ 34.18
NS 11 $ 332,075 4809 $ 69.06 $ 241,687 6,853 $ 35.27
NS 12 $ 517,249 2,494  $207.40 $ 150,126 4311 $ 34.82
Annual $4,806,268 92,076 $ 52.20 $2,769,787 145879 $ 18.99
S $2,055,192 36,084 $ 56.96 $1,401,205 59,339 $ 23.61

9 NS $2,751,076 55,993 $ 49.13 $1,368,582 86,539 $ 15.81

Ellsworth, DI 13
Idaho Power Company



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Q. Generally, what causes year-over-year
fluctuations iIn the ELAP prices?

A There are many factors that can lead to
fluctuations In ELAP prices. Overall, the ELAP prices are a
function of supply and demand and lower ELAP prices mean
there was either high energy supply, or low demand, or
both. Notably, in the spring months there are more negative
prices due to more hydropower output during spring run-off
conditions, and more solar on the market combined with a
lower demand for electricity. This creates oversupply
conditions, which can lead to negative prices. Additional
factors that affect prices include the cost of coal and gas
and extreme weather events.

Q. Are the 2024 ELAP prices relied upon for the
Company’s proposal final?

A. The January 2024 through November 2024 ELAP
prices are final. While unlikely to occur, the December
2024 ELAP prices remain subject to change, based on the
outcome of the California Independent System Operator’s
(““CAISO”) dispute resolution process.

Q. When will the December 2024 ELAP prices be
considered final?

A. The primary factor driving the completeness
of the ELAP prices is the dispute resolution process for

Ellsworth, DI 14
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the EIM, which is defined by CAISO. The Initial Statement
T+9B is received nine business days after the relevant
trading day and has a dispute deadline of 31 business days
from the relevant trading day (in this case, December 31,
2024) . Note, the data submitted with this filing has
already passed that initial dispute deadline.

However, to ensure completeness, the Company relies
on the Recalculation Statement T+70B, which is not fully
reconciled and received until 70 business days after the
relevant trading day. As such, the Company has submitted
ELAP prices through November 2024 based on the
Recalculation Statement T+70B, and while it is unlikely
December values will change when the December Recalculation
Statement T+70B is received, should the December values
change, Idaho Power will immediately notify Staff and will
submit a supplemental filing with the updated values. Given
the iInfrequency of these occurrences, it Is expected there
would either be no impact to the ECR or a very slight
change.

Q.- What study did the Company rely on to
quantify the avoided line losses?

A. The Company relied on its most recent line
loss study, which remains the 2023 line loss study (this
study was also relied on to determine the current ECR

values). Specifically, in determining the proposed line

Ellsworth, DI 15
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loss values applied to the energy component, the Company
applied a loss coefficient of 1.044. Exhibit No. 3 contains
the 2023 line loss study.

Q.- What were the resulting values?

A. The proposed avoided per kWh line losses are
0.104¢ and 0.070¢ in the summer and non-summer seasons,
respectively, which compares to 0.251¢ and 0.216¢ for the
same period in the current ECR.

Q. What drove the decrease in the line loss
values?

A Because the specific line loss coefficients
have not changed — and the avoided line-losses are simply a
function of the ELAP Weighted Average and the coefficients
— the driver of the decrease in the line losses was the
result of a lower ELAP Weighted Average in 2024.

Q. What study did the Company rely on as a
basis for its proposed integration costs?

A. The Company relied on its 2024 VER Study,
which was completed in December 2024 and is attached as
Exhibit No. 4 to my testimony.

Q. Which value from the 2024 VER Study is the
Company proposing be used in its ECR update?

A. The iIntegration cost most appropriate to use
in the ECR update is from the 0-100 megawatt solar

portfolio, which translates to a reduction in the energy
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component of 0.697¢ per kWh. This compares to integration
costs of 0.293¢ per kWh that are included in the current
ECR.

Q.- Please describe the drivers of the change iIn
the integration costs.

A. Between the 2020 VER Study and the 2024 VER
Study, the cost to integrate solar resources with ldaho
Power’s system has iIncreased, primarily attributed to an
increase iIn solar on ldaho Power’s system. As the amount of
solar on the system increases, the need and use of
integrating resources increases proportionally. It is the
increased need to provide more integration capability with
the iIncreased solar resources that has increased the cost
of integration.

Avoided Generation Capacity

Q. Please describe how the Company quantified
the generation capacity component of the proposed ECR.

A. The Company first updated its five-year
trailing average ELCC to include 2023 and 2024. The ELCC
values for years 2020 through 2024 were then averaged to
produce an ELCC of 10.07 percent. To calculate the capacity
contribution the Company multiplied the updated average
ELCC by the maximum export value from 2024 (the latest year
of available data) and the on-peak line loss coefficient.

As stated iIn the avoided line loss section above, the line
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losses have not been updated since the current ECR was
filed, therefore the Company is using the same on-peak line
loss coefficient of 1.053.

The cost of an alternate resource was also not
updated as the Company has not filed a new IRP since it
filed its current ECR values. The most recently filed IRP
is the 2023 IRP and the least cost dispatchable resource is
a simple cycle combustion turbine at a cost of $145.94/kW-
year. The energy generated during on-peak hours was updated
using 2024 customer exports.

The equation below shows how these components are

utilized to calculate the ECR of avoided generation

capacity.
$145.94
of Avoided Capacityzoz, = (13,924,296 kWh) ( KWh )
year
Q. How is the result accounted for in the ECR
values?
A. The generation capacity value of 11.9017¢

per kWh is only applied to the summer on-peak hours.

Q.- Please describe the drivers of the change iIn
the generation capacity value.

A. As noted above, only the ELCC, the maximum
export value, and the energy generated during on-peak hours

changed. The maximum export value and the energy generated
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during on-peak hours both increased because of more
customer generators on the Company’s system in 2024 versus
2022, the year used iIn the current ECR. The updated average
ELCC value is 10.07 percent as compared to 10.12 percent
from the current ECR.

Q. Is the Company proposing any changes to the
ELCC values for 2020, 2021, or 2022 as part of this year’s
filing?

A. Yes. In preparation of this year’s filing,
the Company i1dentified it had i1nadvertently double counted
customer generator exports in the system load calculation
when 1t previously determined the adjustment to recalculate
2020, 2021, and 2022 ELCC values. IT the prior year ELCC
values are not adjusted, there will be discrepancy between
how 2023 and 2024 ELCC values were developed as related to
those prior years.

Q. Please explain the significance of the
needed ELCC modification you identified.

A. When presenting ELCCs for 2020, 2021, and
2022 in Case No. IPC-E-23-14, the Company calculated the
ELCC of customer generator exports the same way it
calculates the ELCC of all other resource types. That is, a
base run was calculated that excluded the specified
resource and a second run where the specified resource was

added to the system. The addition of the specified resource
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lowers the net load. OFf note, the Company®s system load is
derived by considering all the generation in-front-of-the-
meter and the interchange flows.

Because customer generator exports originate from
behind-the-meter, the reported system load already accounts
for the impact of customer generator exports. The Company
identified that a more appropriate way to calculate the ECR
ELCC i1s to add the exports to the system load. This changes
the base run to include the impact of the customer
generator exports through the system load, meaning the
second run should now add the customer generator exports
back to the net load. This change is necessary to ensure
that the impact of customer generator exports to the
Company’s system load are not double counted.

Q.- Please summarize the Company’s proposed 5-
year average ELCC?

A. Table 1 below shows the ELCC values
previously relied upon when the current ECR was approved in
Case No. IPC-E-23-14 (column “IPC-E-23-14"). The Company is
proposing to use an average ELCC of 10.07 percent, which
updates the 2020 through 2022 ELCC values consistent with
what | explained above and averages those with the ELCC
values for 2023 and 2024; these values averaged together
results iIn the proposed 5-year average ELCC relied upon in

this year’s annual update.
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Table 1: ELCC Values

Year IPC-E-23-14 Proposed Updated
2020 7.50% 7.50%
2021 14.90% 17.39%
2022 7.95% 9.55%
2023 - 12.17%
2024 - 3.73%
Average 10.12% 10.07%

Note, correcting for the subtraction of exports did
not impact the 2020 ELCC, likely due to the relatively low
penetration of on-site generation. However, both 2021 and
2022 values are impacted and accordingly, the Company
believes it iIs appropriate to update those values for
inclusion iIn this year’s update.

Avoided or Deferred T&D Capacity Costs

Q- Please describe how the Company quantified
the T&D capacity component of the proposed ECR.

A. Using the Commission-approved methodology to
determine the value of on-site generation in deferring the
need for the Company to build additional T&D resources, the
Company identified local peak hours for each T&D resource.
Local peak hours are specific to the amount of types of
loads connected to individual resources. The analysis
incorporated the 20 years of project data from the 2023

IRP, 2007 to 2026, to identify the historical trends and
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projected T&D projects and the capacity need for each
project.

Q. What are the updated avoided or deferred T&D
capacity costs?

A. The updated avoided or deferred T&D capacity
costs, per kWh of exported energy for summer on-peak is
0.3899¢.

Q. Please describe the drivers of the change in
the avoided or deferred T&D capacity costs.

A. The primary driver of the increase in the
avoided or deferred T&D capacity costs was related to an
increase In solar penetration from 0.61 percent to 2.12
percent and an iIncrease In customer generator exports.
Using 20 years of project data from the 2023 IRP, the
number of deferrable T&D projects increased from nine to
42, which increased the dollar value of deferral savings.
The updated T&D deferral value calculations can be found iIn
Exhibit No. 5 and the updated T&D capacity costs

calculations can be found in Exhibit Nos. 1, 2, and 5.

I111. CONCLUSION
Q. Please summarize the Company’s request in
this filing.
A. Idaho Power requests the Commission approve

its annual ECR update to be effective June 1, 2025, through

May 31, 2026. The ECR update follows the methodology
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approved by the Commission in Order No. 36048. The updated
ECR per kWh exported is 14.0598¢ for summer on-peak,
1.7682¢ for summer off-peak, and 0.9540¢ for non-summer.
Q.- Does this conclude your testimony?
A. Yes, it does.

/7/
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DECLARATION OF JARED L. ELLSWORTH

I, Jared L. Ellsworth, declare under penalty of
perjury under the laws of the state of ldaho:

1. My name is Jared L. Ellsworth. 1 am employed
by Idaho Power Company as the Transmission, Distribution &
Resource Planning Director for the Planning, Engineering &
Construction Department.

2. On behalf of ldaho Power, I present this
pre-filed direct testimony and Exhibits 1-5 in this matter.

3. To the best of my knowledge, my pre-filed
direct testimony iIs true and accurate.

I hereby declare that the above statement is true to
the best of my knowledge and belief, and that 1 understand
it Is made for use as evidence before the ldaho Public
Utilities Commission and is subject to penalty for perjury.

SIGNED this 1st day of April 2025, at Boise, ldaho.

Signed:

Jared L. Ellsworth

Ellsworth, DI 24
Idaho Power Company



BEFORE THE
IDAHO PUBLIC UTILITIES COMMISSION

CASE NO. IPC-E-25-15

IDAHO POWER COMPANY

ELLSWORTH, DI
TESTIMONY

EXHIBIT NO. 1



ECR SUMMARY ECR Annual Update

Season ECR
Export Profile
Volume (kWh per kW) Annual 1,362
Capacity Contribution (%) Annual 10.07%
Export Credit Rate by Component (cents/k\Wh)
Energy Summer 1.7682 ¢
Including integration and losses Non-Summer 0.9540 ¢
Annual* 1.2852 ¢
Generation Capacity On-Peak 11.9017 ¢
Off-Peak 0.0000 ¢
Annual* 1.1360 ¢
Transmission & Distribution Capacity On-Peak 0.3899 ¢
Off-Peak 0.0000 ¢
Annual* 0.0372 ¢
Total Summer On-Peak 14.0598 ¢

Summer Off-Peak 1.7682 ¢
Non-Summer 0.9540 ¢
Annual* 2.4585 ¢

*Annual values provided for informational purposes only and reflect seasonal weighting for 12
months ending December 2024.

Note: Summer season is defined as June 1 - September 30. On-Peak hours is defined as 3pm - 11pm,
Monday - Saturday, excluding holidays. All other Summer hours defined as Off-Peak. Non-Summer
season defined as October 1 - May 31.
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Avoided Energy ECR Annual Update

Summer  Non-Summer

Avoided Energy Calculation Update Update Units Description
ELAP - Weighted Average 2361 $ 15.81 $/MWh
Plus: Line Loss Gross-up 1.04 $ 0.70 $ Exhibit No. 3 - Analysis of System Losses (March 2023)

(6.97) $ (6.97) $/MWh  Exhibit No. 4 - Idaho Power 2024 VER Integration Study

17.68 $ 9.54 $/MWh
1285 $ 12.85

Less: Integration Costs

Avoided Energy Value
Annual Energy Value

Monthly Seasonal Energy Calculation

RiRB P P

Season Month Value Energy $/MWh
NS 1 $ 245,051 3913 $ 62.63
NS 2 $ 136,706 7016 $ 19.49
NS 3 $ 141,922 12,802 $ 11.09
NS 4 $ 31,692 18,703 $ 1.69
NS 5 $ (12,752) 20,240 $ (0.63)
S 6 $ 270,382 17,346 $ 15.59
S 7 $ 416,881 13,686 $ 30.46
S 8 $ 361,978 14,319 $ 25.28
S 9 $ 351,963 13,988 $ 25.16
NS 10 $ 434,150 12,701 $ 34.18
NS 11 $ 241,687 6,853 $ 35.27
NS 12 $ 150,126 4311 $ 34.82

Annual $ 2,769,787 145,879 $ 18.99
S $ 1,401,205 59,339 $ 23.61
NS $ 1,368,582 86,539 $ 15.81

Exhibit No. 1

Case No. IPC-E-25-15
J. Ellsworth, IPC
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Avoided Generation Capacit ECR Annual Update

Avoided Generation Capacity Calculation Update Units Description

Effective Load Carrying Capability 10.07% % 5-year rolling average ELCC (CY2020-2024)
(x) Nameplate Capacity 107.13 MW

Total Capacity Contribution 10.78 MW
(x) Levelized Fixed Cost of Avoided Resource $ 14594  $/kW-year 2023 Integrated Resource Plan - Appendix C, page 18
(X) kW to MW conversion 1,000 kW
(/) On-Peak Exports 13,924 MWh CY2024 real-time customer generation exports
On-Peak Avoided Generation Value $ 113.03
(x) Capacity Peak Loss Coefficient 1.053

119.02 $/MWh
11.36 $/MWh

On-Peak Avoided Generation Capacity Value
Annual Generation Capacity Value

“SHieh

Customer Generation Exports - ELCC & Maximum Output | Current Reliability & Capacity Assessment Tool (Historical Data)

Year - 2020
ELCC (MW) 2
Maximum Output (MW) 26.67
ELCC (%) 7.50%
Year - 2021
ELCC (MW) 7
Maximum Output (MW) 40.26
ELCC (%) 17.39%
Year - 2022
ELCC (MW) 6
Maximum Output (MW) 62.86
ELCC (%) 9.55%
Year - 2023
ELCC (MW) 11
Maximum Output (MW) 90.40
ELCC (%) 12.17%
Year - 2024
ELCC (MW) 4
Maximum Output (MW) 107.13
ELCC (%) 3.73%
5-Year Average 10.07% 5-year rolling average ELCC (CY2020-2024)

Exhibit No. 1
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J. Ellsworth, IPC
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Avoided Transmission & Distribution Capacity

ECR Annual Update

Avoided T&D Capacity Calculation Update Units Description
Distribution Capacity Savings $ 1,085,776 $ Exhibit No. 5 - Transmission and Distribution Avoided Capacity
Plus: Transmission Capacity Savings - $ Exhibit No. 5 - Transmission and Distribution Avoided Capacity
Total T&D Capacity Savings $ 1,085,776 $
(/) Project Years 20 years Exhibit No. 5 - Transmission and Distribution Avoided Capacity
Annual T&D Capacity Savings $ 54,289 $lyear
(/) On-Peak Exports 13,924 CY2024 real-time customer generation exports
i On-Peak T&D Capacity Value $ 3.90  $/MWh
Annual Generation Capacity Value $ 0.37 $/MWh

Exhibit No. 1
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Analysis of System Losses Idaho Power Company

ANALYSIS OF SYSTEM LOSSES

I

|daho Power Company

Prepared by:

Jackson Daly
Andrés Valdepeiia Delgado
System Planning Department

March 2023
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Analysis of System Losses Idaho Power Company

Executive Summary

This study presents the peak and energy loss coefficients for the Idaho Power delivery system. The
analysis was conducted using 2022 data. The delivery system was broken down into four different
system levels, including:

e Transmission: Includes voltage levels between 46 kV and 500 kV
e Distribution Stations: Includes distribution station transformers
e Distribution Primary: Includes distribution lines and facilities between 12.47 kV and 34.5 kV
e Distribution Secondary: Includes distribution service lines and distribution line transformers

The losses documented in this study represent the physical losses that occurred on the Idaho Power
delivery system facilities. Application of the calculated loss coefficients is limited to loads served from
Idaho Power Company facilities. The peak loss coefficients were calculated based on data from the
system peak hour in 2022, which occurred on July 14%, 2022, at 7:00 PM.

The study incorporated various methods to calculate the losses at different voltage levels. For the 161
kV and above transmission system, current readings and resistance from the lines were used to
determine the losses. For the 138 kV transmission system, the losses were determined by calculating the
total inputs into the 138 kV system and subtracting the outputs, leaving the difference as the losses in
the 138 kV system. For the sub-transmission system, electric current or power and resistance readings
were used to determine losses. The total transformer losses were determined by adding the winding
and core losses. The distribution system losses were determined as the difference between the input to
the distribution system and the output, where the output of the distribution system is the end-use
customer usage obtained from the Advance Metering Infrastructure (“AMI”) and the industrial and
commercial usage, MV90 database.

The individual system loss coefficients are determined as the system level inputs, divided by the system
level outputs. The loss coefficients used at each delivery point in the system are calculated as the
product of the individual level loss coefficients. The resulting coefficients for the 2022 study are
summarized in Table 1.

System Level Energy Loss Coefficient Peak Loss Coefficient

Transmission
Distribution Station

Distribution Primary

Distribution Secondary
Table 1: Delivery Point Loss Coefficients
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Analysis of System Losses Idaho Power Company

Introduction

Loss coefficients are the ratio of the system input required to provide a given output at a particular
system level. Individual loss coefficient for each system level relates the input and the output by (1):

Level Input Level Losses

Loss C icient = —— — = e ttebhai
oss Loef ficten Level Output + Level Output

The system loss coefficient is obtained by multiplying all the upstream system level coefficients
together.

System Level Description

The Idaho Power delivery system was split into four categories: transmission, distribution stations,
distribution primary, and distribution secondary. The system inputs and outputs for each level are
described below.

Transmission System

The transmission level includes losses for all facilities and lines from 46 kV up through 500 kV. Losses
from the Generation Step-Up (“GSU”) transformers and transmission tie-bank transformers are included
in the transmission level. Customer owned facilities at the transmission level are not included.

Transmission level inputs consist of the following:

Idaho Power Generation

Power Purchases/Exchanges

Customer Owned Generation Connecting to Transmission Lines
Wheeling Transactions

+ + 4+ o+

Transmission level outputs consist of the following:

- High Voltage Sales

- Power Exchanges*

- Wheeling Transactions

- Output to Distribution Stations

The exchanges outputs are adjusted to remove the scheduled losses for the Idaho Power share of losses
in the jointly owned Bridger-ldaho and Valmy-Midpoint transmission systems. FERC From 1 includes the
Bridger and Valmy scheduled losses as exchanged out. The calculated losses in this study include the
Idaho Power share of losses on the Bridger and Valmy systems as transmission level losses.

Distribution System

The distribution system consists of all equipment operating at 35 kV and below. This accounts for all
substation transformers, distribution lines, and distribution transformers. The distribution system can be
split into 3 different levels: stations, primary and secondary. These different levels are chosen to account
for the losses most accurately at the different points of delivery.
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Analysis of System Losses Idaho Power Company

Stations Level
Stations level consists only of the substations servicing the distribution system (transformers with a low
voltage side of 7 — 35 kV).

Station level inputs consist of the following:
+ Transmission System Outputs
Station level outputs consist of the following:

- Direct Sales
- Wheeling Transactions

Although this level has no additional inputs, it is chosen as there are several customers who are served
directly from the substation.

Primary Level
The primary level consists of all the primary distribution power lines. Primary lines being lines operated
between 7 - 35 kV.

Primary level inputs consist of the following:

+ Distribution Stations Outputs
+ PURPA/Customer Generation

Primary level outputs consist of the following:

- Customer Sales
- Wheeling Transactions

The primary distribution level contains a large amount of generation under the Public Utility Regulatory
Policies Act (“PURPA”) and customers with on-site generation and customers who connect directly to
the distribution primary level.

Secondary Level
The secondary level consists of all equipment operating at a service voltage. This includes distribution
transformers and distribution lines operating at a service voltage.

Secondary level inputs consist of the following:

+ Primary Level Outputs
+ Net Metering/Customer Generation

Secondary level outputs consist of the following:

- Customer Sales

- ldaho Power Internal use
- Street Lighting/ Unbilled
- Wheeling Transactions

Exhibit No. 3
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Analysis of System Losses Idaho Power Company

Customer with on-site generation are inputs to the secondary level and come from both rooftop solar
and small hydro generation.

Energy Loss Coefficient Calculations

Table 8 shows the total system flow diagram for the 2022 energy losses. The table outlines each system
level’s input and output as well as the total energy losses (MWh) and loss coefficient. The transmission
level output (MWh) to the distribution station level is calculated by subtracting the remaining output
and calculated losses from the transmission level inputs

Transmission Level Energy Losses
For the 500 — 161 kV, 69 kV, and 46 kV voltage levels, the transmission losses were calculated using
Ohm’s Law where current readings were available (2).

PLoss=12'R

Where I is the current flowing in a particular transmission line in Amperes and R is the resistance of the
transmission line in Ohms.

For the lines where current readings were unavailable, the apparent power (S) in MVA and voltage (V)
readings were used to calculate the current using the equation below (3).

Due to the complexity of the 138-kV system, the losses were calculated by obtaining all the energy into
the 138-kV system and subtracting all the energy leaving the 138-kV system.

The summary of losses for the different voltage levels in the transmission system are shown in Table 2:

Voltage Level

(Stations)
Loss Type 500kV 345kV 230kV 161kV 138kV 138kV 69kV

Lines 23,400 214,741 224,711 3,210 128,558 - 48,061 23,037
Core 7,148 9,909 39,915 990 9,088 36,450 9,210 5,827

Winding 6,005 3,504 18,393 6,222 4,931 35,175 7,065 3,961
36,553 228,154 283,019 10,422 142,577 71,625 64,336 32,825

Total Losses

Table 2: Type of Losses (MWh) by Voltage Level

The losses in the transmission transformers, generator step-up transformers and tie-banks, were
calculated by adding the two components of the losses in a transformer, the winding losses, and the
core losses.
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Analysis of System Losses Idaho Power Company

The winding losses, also called copper losses, were calculated using (4):

Rpu

N
Losses (MWh) = Z(Hourly Usage)? - 100

n=1

Where Ry, is the total per-unit resistance on a 100 MVA base and Hourly Usage is the average hourly
usage on the transformer in MWh.

The core losses were obtained using records from the Idaho Power Apparatus department “no-load
losses” records. It was assumed that the transformers were energized the entire year. The total core
losses for each transformer were calculated using (5):

8760

Core Losses (MWh) = NLL ‘T000

Where NLL are the no-load losses in kWh for each transformer, and 8760 is the hours in the year 2022.

The total losses for the transmission level were found by adding the losses for the transmission lines and
the losses for the transmission transformers. The total losses for the transmission system are shown
below, broken down by voltage level and component type Table 3.

Transmission Losses Transmission Losses
By Voltage By Component

500kV 36,553 Lines 665,718
345kv 228,154 Core 67,050
230kV 283,019 Winding 39,055
161kV 10,422 Total 771,823
138kV 142,577
69kV 48,061
46kV 23,037
Total 771,823

Table 3: Transmission Losses (MWh) Breakdown

Distribution Substation Level Energy Losses

The distribution station losses were found by calculating the losses in the substation distribution
transformers for the calendar year 2022. Distribution transformers are classified, in this study, as any
transformer with a secondary voltage of 35-kV, 25-kV, or 12.5kV. The losses in other station apparatus
equipment and bus are assumed to be negligible.

The losses in the station transformer were calculated using the same method used to calculate the
losses in the transmission transformers using (3) and (4). For the few transformers that had no metering
data available in Idaho Power’s Pl data custodian, the MV90 data was used. The total losses in the
distribution stations are broken down by both voltage level and component type are shown in Table 4.
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Analysis of System Losses Idaho Power Company

Stations Losses Stations Losses
By Voltage By Component

500kV - Lines -
345kv - Core 51,487
230kV - Winding 46,201
161kV - Total 97,688
138kV 71,625

69kV 16,275

46kV 9,788

Total 97,688

Table 4: Station Losses (MWh) Breakdown

Distribution Level Energy Losses

The losses in the distribution level were determined by comparing the input to the system (feeder meter
data) to the output (customer billing data). Losses were inputs (feeder meter data) minus outputs
(customer billing data).

Distribution Line Transformer Losses

The distribution system losses can be separated into primary distribution and secondary distribution
losses. The distribution losses can be split between line and transformer losses. The split was done by
taking the average losses of the 138-k, 69-kV, and 46-kV systems as a proxy and determining what
proportion of those losses were line losses and which were transformer losses. These proportions were
then applied to the adjusted distribution losses to determine the distribution line losses and distribution
transformer losses. The results of this calculation can be seen in Table 5 below.

Line vs Transformer losses 2022 System Losses

Line Losses 316,822 Avg Line Loss 64%
Transformer losses 178,213 Avg Transformer Loss 36%
Total Distribution Losses 495,035

Table 5: Line vs Transformer Losses (MWh)

Primary-Secondary Distribution Losses Split

The split between the distribution primary and secondary lines losses was determined using the wire
milage for the distribution primary and secondary systems. The line mileage was obtained from the form
TAX650; the total distribution wire milage was found by adding up the total wire milage for the 12.5-kV,
25-kV, and 34.5-kV systems. From the TAX671 form, the primary line milage can be found broken down
by number of phases; the mile milage was converted to wire mileage by multiplying it by the number of
phases. The result is the total primary wire mileage which we can subtract from the total distribution
wire mileage to find the secondary wire mileage.
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Using the final wire mileage, it was determined that the primary lines make up 68% of the total wire
mileage and the secondary lines make up the other 32%. These percentages can then be applied to the
total distribution line losses to determine the primary and secondary specific line losses. These
calculations can be seen in Table 6 below.

Primary vs Secondary Losses Distribution Wire Mileage

Primary Line Losses 215,080 12.5kv 50,974.12

Secondary Line Losses 101,743 25kV 1,377.87

Total Line Losses 316,822 34.5kv 16,797.35

Primary Losses 215,080 Total Line Mileage 69,149.34

Secondary Losses 279,955 Primary Line Mileage

Total Distribution Losses 495,035 1 - Phase 13,250.97
2 —Phase 928.81
3 —Phase 10,611.49
Primary Wire Mileage 46,943.06
Secondary Wire Mileage 22,206.28
Total Wire Mileage 69,149.34

Table 6: Distribution Losses (MWh) Breakdown

The primary distribution losses consist only of the primary line losses, the total losses for the primary
level is 214,985 MWh. The secondary distribution losses can be found by adding the distribution
transformer losses from Table 5 and the secondary line losses calculated above in Table 6, resulting in
279,955 MWh of losses for the secondary distribution level.

Losses Comparison with FERC Form 1

The losses obtained in the distribution system were added to the losses calculated from the levels above
and compared to the FERC Forum 1 losses. Idaho Power collects hourly data via SCADA for all generation
above 3 MW, for generation under the 3 MW limit there is no SCADA data being collected creating a
mismatch on the total losses calculated via FERC Form 1 and the losses calculated in this study. To adjust
for the generation without SCADA, the losses were adjusted in the distribution system to match the
total losses reported in FERC Form 1. This calculation can be seen in Table 7 below.

Calculated Distribution Losses FERC Forum 1 Comparison

Distribution Input 15,619,939 FERC Total Energy 18,376,323
Distribution Output 15,120,270 FERC Forum 1 Losses 1,238,735
Distribution Losses 499,669 Bridger/Valmy Losses 125,811
Missing Losses (4,634) Total FERC Losses 1,364,546
Corrected Losses 495,035 Calculated Losses 1,369,180

Adjusted Losses (4,634)

Table 7: Calculated Losses (MWh) Correction
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Loss Coefficients Tables

Tables 8 and 9 contain the MWh losses in each of the level as well as the inputs and output to each
level. Table 8 shows the energy coefficients over the entire calendar year 2022 whereas Table 9 shows
the peak coefficients during the peak day in 2022.

2022 Energy Loss Coefficients Table - Wheeling Included (Values in MWh)

Transmission Inputs Loss Coefficients Losses Transmission Outputs
Power Supply 11,325,243 | Transmission 1.029 771,823 | Retail Sales 151,444
Utility purchases 4,394,440 High Volt 1,318,132
PURPA/Cust Gen 1,950,434 Wheeling 9,114,526
Exchange IN 27,768 Exchange OUT 0
Wheeling IN 9,325,825
Total 27,023,710 | Delivery Point Coefficient 1.029 771,823 | Total 10,584,102
Distribution Stations 1,006 | 97,688
From Transmission 15,667,785 Direct Sales 946,593
Wheeling 91,552
Total 15,667,785 | Delivery Point Coefficient 1.036 869,511 | Total 1,038,145
Distribution Primary 1.014 215,080
From Stations 14,531,952 Sales 3,067,827
PURPA/Cust Gen 805,834 Wheeling 656

Total 15,337,786 | Delivery Point Coefficient 1.051 | 1,084,591 | Total 3,068,483
Secondary Inputs Distribution Secondary 1.024 279,955 Secondary Outputs

From Primary 12,054,223 Sales 11,704,706

NET Metering 92,076 Wheeling 117,676

Street lighting 43,961

Total 12,146,929 | Total 1.076 | 1,364,546 | Total 11,866,343

Table 8: 2022 Energy Loss (MWh) Coefficients Table
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Peak Loss Coefficients
An identical method to the annual losses coefficients was used in calculating the peak hour loss
coefficients. For the calculated losses, the same equations were used but only for the data from July 14®
at 7:00 PM. The inputs to the system were determined with the use of historical Pl data from the same
hour, along with MV90 hourly data. Some aspects were determined to be 0 or small enough to not

influence the end results and were excluded to simplify the calculation. The results of this peak hour
analysis are shown in Table 9 below.

2022 Peak Loss Coefficients Table - Wheeling Included (Values in MWh)

Transmission Inputs Loss Coefficients Losses Transmission Outputs
Power Supply 1,869 | Transmission 1.037 181 | Retail Sales 19
Utility purchases 1,500 High Volt 0
PURPA/Cust Gen 853 Wheeling 752
Wheeling IN 804
Total 5,026 | Delivery Point Coefficient 1.037 181 | Total 771

Distribution Stations 1.005 20
From Transmission 4,074 Direct Sales 108
Wheeling 15
Total 4,074 | Delivery Point Coefficient 1.042 201 | Total 123

Primary Inputs Distribution Primary 1.013 55 Primary Outputs

From Stations 3,931 Sales 404
PURPA/Cust Gen 365 Wheeling 0
Total 4,296 | Delivery Point Coefficient 1.056 256 | Total 404

Distribution Secondary 1.019 72
From Primary 3,837 Sales 3,765
Total 3,837 | Total 1.076 328 | Total 3,765

Table 9: 2022 Peak Loss (MWh) Coefficients Table
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Avoidable Losses by On-Site Customer Generation

Customers with on-site generation could avoid some of the losses previously discussed in this report.
However, there are losses, such as transformer core losses, that are not a function of load and will not
be able to be avoided by customers with on-site generation

To determine the avoidable losses from customers with on-site generation, the losses due to
transformer core-losses and distribution secondary were removed from the calculation and new
coefficients were calculated. The avoidable losses were separated into two different periods, an on-peak
period that covers June 15" to September 15™ from 3:00pm to 11:00pm excluding Sundays and holidays
and an off-peak period that cover the rest of the hours in the year.

Previously, the loss coefficients were determined for the entire year and for the peak hour. In order to
determine the coefficients for the on-peak season, the hourly data from 138-kV system was used as
proxy to modify the peak and energy calculations. The 138-kV system was chosen due to having all
hourly data available and being a better representation on the Company loading at any given time.

The peak losses were modified to capture the load variability (and losses) that occurred from June 15t
to September 15™. Table 10 shows the adjustments to the peak coefficients to determine the on-peak
avoidable losses.

2022 On-Peak Loss Coefficients Table - Adjusted VODER (Values in MWh)

Transmission Inputs Loss Coefficients Losses Transmission Outputs
Power Supply 1,869 | Transmission 1.034 164 | Retail Sales 19
Utility purchases 1,500 High Volt 0
PURPA/Cust Gen 853 Wheeling 752
Exchange IN 0 Exchange 0
Wheeling IN 804
Total 5,026 | Delivery Point Coefficient 1.034 164 | Total 771

Distribution Stations 1.003 14
From Transmission 4,091 Direct Sales 108
Wheeling 15
Total 4,091 | Delivery Point Coefficient 1.037 178 | Total 123
Primary Inputs Distribution Primary 1.012 52 Primary Outputs
From Stations 3,954 Sales 404
PURPA/Cust Gen 365 Wheeling 0
Total 4,319 | Delivery Point Coefficient 1.050 230 | Total 404
Secondary Inputs Distribution Secondary 1.000
From Primary 3,863 Sales 3,863
Total 3,863 | Total 1.050 230 | Total 3,863

Table 10: Adjusted VODER Energy Losses (MWh) Coefficients Table
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Similarly, the off-peak coefficients were modified to remove the on-peak data and obtained an off-peak
coefficient. Table 11 shows the modifications to the off-peak coefficients.

2022 Off-Peak Loss Coefficients Table - Adjusted VODER (Values in MWh)

Transmission Inputs

Loss Coefficients

Losses Transmission Outputs

Power Supply 11,325,243 | Transmission 1.026 | 697,937 | Retail Sales 150,532
Utility purchases 4,394,440 High Volt 1,318,132
PURPA/Cust Gen 1,945,752 Wheeling 9,114,526
Exchange IN 53,368 Exchange 25,600
Wheeling IN 9,325,825
Total 27,044,628 | Delivery Point Coefficient 1.026 | 697,937 | Total 10,608,790
Distribution Stations 1.003 | 45,753 Stations Outputs
From Transmission 15,737,901 Direct Sales 946,593
Wheeling 91,552
Total 15,737,901 | Delivery Point Coefficient 1.029 | 743,690 | Total 1,038,145
Distribution Primary 1.014 | 212,900 Primary Outputs
From Stations 14,654,003 Sales 3,042,892
PURPA/Cust Gen 805,968 Wheeling 656
Total 15,459,971 | Delivery Point Coefficient 1.044 | 956,589 | Total 3,043,548
Distribution Secondary 1.000 Secondary Outputs
From Primary 12,203,524 Sales 12,203,524
Total 12,203,524 | Total 1.044 | 956,589 | Total 12,203,524
Table 11: Adjusted VODER Peak Losses (MWh) Coefficients Table
The avoidable losses coefficients are shown in Table 12 below.
VODER
Off-Peak Loss On- Peak Loss
System Level Coefficient Coefficient
Transmission
Distribution Station
Distribution Primary
Distribution Secondary
Table 12: Adjusted VODER Delivery Point Loss Coefficients
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Appendix A: 2012 Energy Losses Data Sources

Transmission Value
Inputs (MWh) Data Source Notes
Power Supply FERC Form 1 p 401a line
Generation 11,325,243 | 9

FERC Form 1 p 326.8 -

327.12 col g (Subset of OATT Power purchases from
Utility Utility Purchases FERC utilities/entities not directly connected to
Purchases 4,394,440 | Form 1 p 401aline 10) IPC system

FERC Form 1 pp 326-

327.7 col g (Subset of Power purchased from non-IPC owned
PURPA/Cust Utility Purchases FERC generation connected to IPC transmission
Gen 1,950,434 | Form 1 p 401a line 10) system

FERC Form 1 p 401a line | Details on FORM 1 p 326.12-327.13
Exchange In 27,768 | 12 See "FF1 326-327.xIsx"

FERC Form 1 p 401a line
Wheeling In 9,325,825 | 16 File: “Wheeling Form 1 Detail.xIsx”
Transmission
Outputs
High Voltage FERC Form 1 p 401a line
Sales 1,318,132 | 24 Details on Form 1 p 311

FERC Form 1 p 401a line | Details on FORM 1 p 326.12-327.13
Exchange Out 25,600 | 12 See "FF1 326-327 .xlsx"

FERC Form 1 p 401a line
Wheeling Out 9,114,526 | 17 File: “Wheeling Form 1 Detail.xlsx”
Retail
Transmission FERC Forum 1 —p 304
Sales 151,444 | FERC Forum 1 —p 304 Rate 9T, 19T, and Unbilled Rev. Large
Distribution
Station
Outputs
Direct Station FERC Forum 1 —p 304
Sales 946,593 | FERC Forum 1 —p 304 Special Contracts
Wheeling Out 91,552 | Operation Data File: “Wheeling Form 1 Detail.xIsx”
Distribution
Primary Inputs

Subset of Utility Purchases

PURPA gen connected to | FERC Form 1 p 401a line 10

IPC Primary distribution | Total from p 401a line 10 is split by system

system from FERC Form | level on spreadsheet:
PURPA 805,834 | 1 p 326-327.7 col g “FF1 326-327 xlsx”
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Distribution
Primary
Outputs

Direct Primary

FERC Forum 1 —p 304

Sales 3,067,827 | FERC Forum 1 —p 304 Rate 09P, 19P, 08, and Unbilled Rev. Small
Wheeling Out 656 | Operations Data File: “Wheeling Form 1 Detail.xIsx”
Distribution
Secondary
Inputs
Net Met/Ore
Solar 92,076 | Operations Data “IPC_Exports_by Class.xlsx”
Distribution
Secondary
Outputs
FERC Forum 1 —-p 304
Distribution 07, 09S, 195, 24S, Total Billed Residential
Sales 11,704,706 | FERC Forum 1 —p 304 Sales — Rate 15., and Unbilled Rev.
FERC Forum 1 —p 304
Rate 15, 40, and TOTAL Billed Public Street
Street Lighting 43,961 | FERC Forum 1 —p 304 and Highway Lighting
Wheeling Out 117,676 | Operations Data File: “Wheeling Form 1 Detail.xIsx”
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Appendix B: 2012 Peak Losses Data Sources

Transmission Value
Inputs (MW) Data Source Notes
Power Supply
Generation 1,869 Pi
Utility Purchases 1,500 Pi see file "Peak_day_data.xlsx”
PURPA/Cust Gen 853 Pi
Wheeling In 804 Operations data on peak hour | File: “Wheeling Forum 1 Detail.xIsx”
Transmission
Outputs
Transmission customer sales
from MV90 data: filename
Retail Sales 19 "MV90 2022 8760.xlsx”
Wheeling Out 752 Pi File: “Wheeling Forum 1 Detail.xIsx”
Distribution
Station Outputs
Sales from MV90 data:
Direct Station filename "MV90 2022
Sales 108 8760.xlsx”
Wheeling Out 15 Pi File: “Wheeling Forum 1 Detail.xIsx”
Distribution
Primary Inputs
PURPA 365 Pi
Distribution
Primary Outputs
Sales from MV90 data:
Direct Primary filename "MV90 2022
Sales 404 8760.xIsx”
Distribution
Secondary
Outputs
Wheeling Out 36.9 Pi File: “Wheeling Forum 1 Detail.xIsx”
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Appendix D: Reconciliation with FERC Form 1
The data used in the development of the energy loss coefficients in this report is consistent with that
reported in the 2022 FERC Form 1, page 401a. Values used in Figure 1 are reconciled with values in 2022

FERC Form 1 below.

System Losses

Item Figure 1 2012 FERC Comment
MWh Form 1 MWh
Total System Losses 1,364,546 1,238,725 | Form 1, pg 4014, line 27
Adjustment for Bridger Loss 124,135 | Bridger Loss transactions counted as
Transactions system outputs in Form 1 (part of
total in Form 1, pg 401a, line 13)
Adjustment for Valmy Loss 1,676 | Valmy Loss transactions counted as
Transactions system outputs in Form 1 (part of
total in Form 1, pg 401a, line 13)
Adjusted Total 1,364,546 1,364,180

The ratio of Adjusted FERC Form 1 losses to Figure 1 losses is 99.66%. Reasons for the small discrepancy
may include non-uniformity between the calculation method used to determine transmission losses on
the Bridger and Valmy subsystems in this study versus the calculation method used to determine the
actual loss transactions and estimation methods used where small amounts of data were missing in the
tabulation of individual level losses.
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