/P G E Portland General Electric
\ / 121 SW Salmon Street - Partland, Ore. 97204

May 2, 2022

Public Utility Commission of Oregon
Attn: Filing Center

201 High Street, S.E.

P.O. Box 1088

Salem, OR 97308-1088

RE: UM 1728 Application to Update Schedule 201 Qualifying Facility Information

Pursuant to Oregon Administrative Rule (OAR) 860-029-0085 and Oregon Revised Statute (ORS)
758.525, Portland General Electric Company (PGE) submits this filing to revise its Schedule 201,

Qualifying Facility Avoided Cost Power Purchase Information for Qualifying Facilities (QFs) 10
MW or Less, Sheet Nos. 201-1 through 201-25.

OAR 860-029-0085(4)(c) requires updated avoided cost prices to be effective within 60 days of
the May 1 update filing. Accordingly, PGE respectfully requests an effective date of June 10,
2022.

A. PGE Proposes to Update Additional Inputs in Response to Stakeholder Feedback.
This filing revises PGE’s Schedule 201 consistent with Order Nos. 11-505 and 14-058. In Order
No. 14-058, the Commission directed electric utilities to update their avoided cost prices on May 1
every year. Pursuant to OAR 860-029-0085(4)(a), the annual update is limited to four factors:

Updated natural gas prices;

On- and off-peak forward-looking electricity market prices;

Changes to the status of the Production Tax Credit (PTC); and

Any other action or change in an acknowledged Integrated Resource Plan (IRP) update
relevant to the calculation of avoided costs.

e

Only the first two factors apply to PGE’s 2022 update because the status of the federal PTC has
not changed, and PGE has not had an IRP update acknowledged since it last updated avoided cost
prices in 2021.

However, in response to feedback from stakeholders, PGE seeks a waiver of OAR 860-029-
0085(4)(a) in order to update two additional components of its avoided cost prices. As background,
in PGE’s 2021 standard avoided cost update, PGE agreed to perform and present additional
analyses related to QF forecasts and solar generation profiles in an IRP roundtable as part of its
next IRP to inform future planning and avoided cost matters. In Order No. 21-215, the Commission
ordered PGE to perform and present such analysis. Subsequently, in November 2021, the
Commission issued Order No. 21-422, which granted PGE an extension of time to March 31, 2023
to file the Company’s next IRP.
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As part of this extension, the Commission directed PGE to complete the analysis required in Order
No. 21-215 and to present the analysis at an IRP roundtable prior to March 16, 2022. PGE
presented the completed analysis in an IRP Roundtable on March 14, 2022.

Because any changes associated with forecasting for QFs and solar generation profiles would not
be acknowledged in an IRP—and subsequently incorporated into avoided cost prices pursuant to
the Commission’s rules—for approximately two years, PGE proposes to update the QF forecast
and solar generation profiles in this filing rather than waiting for an acknowledged IRP. PGE’s
approach responds to stakeholder feedback from PGE’s 2021 avoided cost update and to Order
No. 21-215 and PGE submits that these specific circumstances constitute good cause for a waiver
of OAR 860-029-0085(4)(a).

The following table summarizes the impact of updating the QF-forecast and solar-generation-
profile components of the effective load carrying capability (ELCC) as compared to the traditional
May 1 update without any ELCC changes and to PGE’s current avoided cost prices:

Table Current and Proposed Levelized Avoided Costs (2023-2037) with flat 15-year
PPA forecast

Nonrenewable SMWh

Baseload Wind Solar
Current $32.42 $27.83 §$24.33
Standard May 1 update $38.86  $33.71 $30.35
Proposed May 1 update w/updated ELCC $ 38.86 $3426 $29.10

Renewable SMWh

Baseload Wind Solar

Current $46.85 $42.26 $40.85
Standard May 1 update $5446  $4930 $48.86
Proposed May 1 update w/updated ELCC $53.92 $49.31 §47.03

B. The Inputs Included in this Filing Are Reasonable and Should be Approved as Part
of PGE’s Updated Avoided Cost Prices.

The following inputs to PGE’s Schedule 201 avoided cost prices changed in this filing:

e Natural Gas Prices. For both Non-Renewable and Renewable Avoided Costs, forward
natural gas prices have increased.

¢ On- and off-peak forward-looking electricity market prices. For both Non-Renewable
and Renewable Avoided Costs, forward electricity prices have increased.
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Effective Load Carrying Capability (ELCC) Values. The ELCC values were updated
to incorporate the new QF forecast assumption, as well as the new solar generation
profiles—both of which are described in more detail below.

Updated QF Forecast. PGE’s current avoided cost prices assume that all QFs that have
executed contracts will come online. In this filing, PGE updated its portfolio based on the
assumption that 100% of the QFs under Schedule 202 that have executed contracts but
have not yet achieved commercial operation will come online, and that 50% of the QFs
under Schedule 201 that have executed contracts but have not yet achieved commercial
operation will come online.

PGE’s approach is fair and reasonable for the following reasons:

1. PGE has executed just eight (8) Schedule 202 contracts, of which one is
operational, four are currently under contract but have not yet achieved
commercial operation, two were converted to a bilateral contract, and one was
terminated by the Seller. Given the limited history for QFs of this size, the
sophistication of the developers of these projects, and the significant size of
these projects (in aggregate all eight projects are 419MWs), it is reasonable for
PGE to assume that the four Schedule 202 QFs currently under contract will
achieve commercial operation.

2. The 50% assumed success rate for Schedule 201 projects is based on actual
experience for all of PGE’s executed Schedule 201 QF contracts to date,
consistent with the data PGE presented at the IRP Roundtable.

3. PGE did not include any assumed renewal rate at this time given its limited
historical experience, because PGE does not expect a meaningful amount of
renewals to occur prior to 2030 (just 6MW currently under contract with PGE
are up for renewal between now and 2030).

The new forecast assumption described above resulted in a reduction of
approximately 44MW from the QF portfolio, of which 37MW was attributable to
the solar portfolio.

Updated Solar Generation Profiles. PGE’s current avoided cost prices are based on only
one solar generation profile for a proxy resource located in Christmas Valley. Based on
feedback received during PGE’s 2021 avoided cost update, PGE updated its solar
generation profiles used to calculate ELCC values to use three proxy resources, which
includes two east-side resources (Christmas Valley and Wasco) and one west-side resource
(McMinnville). PGE presented detailed information related to these proxy resources at its
March 14, 2022 IRP Roundtable.

To incorporate three proxy resources for the purpose of determining a single solar capacity
contribution (ELCC), PGE determined it was most reasonable to calculate a weighted
average capacity contribution on an hour-by-hour basis based on the location of PGE’s
solar QF resources currently online, plus the solar QF resources that have executed
contracts but are not online (in proportions consistent with the new forecast assumption
above). This resulted in an approximate weighting of 76.6% to the two east-side resources
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(split 50/50 between the two locations), and 23.4% to the west-side resource. As an
example, for a single hour, the actual capacity factor used in that hour would be calculated

as follows:
Christmas Valley McMinnville Wasco
East Side West Side East Side
Weighting 38.3% 23.4% 38.3% A
Capacity Factor 0.27 0.26 03B
Weighted Capacity Factor 10.3% 6.1% 11.5% C=A*B
Total Capacity Factor:
27.9% Sum of C
C. Conclusion

For the reasons discussed above, the inputs included in this avoided cost update are reasonable,
and the resulting avoided cost prices should be approved.

Attachment A provides a description of standard avoided costs. The confidential Attachment A is
subject to Protective Order 17-321 and will be sent separately to the Filing Center password
protected along with the excel files.

Attachment B provides a description of renewable avoided costs.

Attachment C provides a comparison of the inputs used in this filing to those used in PGE’s current
avoided costs.

Please direct any questions regarding this filing to Chris Pleasant at (503) 464-2555.

Please direct all formal correspondence and requests to the following email address
pge.opuc.filings@pgn.com

Sincerely,

\s\ Robest Macforlane

Robert Macfarlane
Manager, Pricing & Tariffs

Enclosures
cc: Service List — UM 1728



Portland General Electric Company Sheet No. 201-1

SCHEDULE 201
QUALIFYING FACILITY 10 MW or LESS
AVOIDED COST POWER PURCHASE INFORMATION

PURPOSE

To provide information about Standard Avoided Costs and Renewable Avoided Costs, Standard
Power Purchase Agreements (PPA) and Negotiated PPAs, power purchase prices and price
options for power delivered by a Qualifying Facility (QF) to the Company with nameplate capacity
of 10,000 kW (10MW) or less.

AVAILABLE
To owners of QFs making sales of electricity to the Company in the State of Oregon (Seller).
APPLICABLE

For power purchased from small power production or cogeneration facilities that are QFs as
defined in 18 Code of Federal Regulations (CFR) Section 292, that meet the eligibility requirements
described herein and where the energy is delivered to the Company’s system and made available
for Company purchase pursuant to a Standard PPA.

ESTABLISHING CREDITWORTHINESS

The Seller must establish creditworthiness prior to service under this schedule. For a Standard
PPA, a Seller may establish creditworthiness with a written acknowledgment that it is current on
all existing debt obligations and that it was not a debtor in a bankruptcy proceeding within the
preceding 24 months. If the Seller is not able to establish creditworthiness, the Seller must provide
security deemed sufficient by the Company as set forth in the Standard PPA.

POWER PURCHASE INFORMATION

A Seller may call the Power Production Coordinator at (503) 464-8000 to obtain more information
about being a Seller or how to apply for service under this schedule.

PPA

In accordance with terms set forth in this schedule and the Commission's Rules as applicable, the
Company will purchase any Energy in excess of station service (power necessary to produce
generation) and amounts attributable to conversion losses, which are made available from the
Seller.

A Seller must execute a PPA with the Company prior to delivery of power to the Company. The
agreement will have a term of up to 20 years as selected by the QF and memorialized in the PPA.

A QF with a nameplate capacity rating of 10 MW or less as defined herein may elect the option of
a Standard PPA.

Effective for service
on and after June 10, 2022
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SCHEDULE 201 (Continued)
PPA (Continued)

Any Seller may elect to negotiate a PPA with the Company. Such negotiation will comply with the
requirements of the Federal Energy Regulatory Commission (FERC), and the Commission
including the guidelines in Order No. 07-360, and Schedule 202. Negotiations for power purchase
pricing will be based on either the filed Standard Avoided Costs or Renewable Avoided Costs in
effect at that time.

STANDARD PPA (Nameplate capacity of 10 MW or less)

A Seller choosing a Standard PPA will complete all informational and price option selection
requirements in the applicable Standard PPA and submit the executed Agreement to the Company
prior to service under this schedule. The Standard PPA is available at www.portlandgeneral.com.
The available Standard PPAs are:

Standard In-System Non-Variable Power Purchase Agreement

Standard Off-System Non-Variable Power Purchase Agreement

Standard In-System Variable Power Purchase Agreement

Standard Off-System Variable Power Purchase Agreement

Standard Renewable In-System Non-Variable Power Purchase Agreement
Standard Renewable Off-System Non-Variable Power Purchase Agreement
Standard Renewable In-System Variable Power Purchase Agreement
Standard Renewable Off-System Variable Power Purchase Agreement

The Standard PPAs applicable to variable resources are available only to QFs utilizing wind, solar
or run of river hydro as the primary motive force.

GUIDELINES FOR 10 MW OR LESS FACILITIES ELECTING STANDARD PPA

To execute the Standard PPA the Seller must complete all of the general project information
requested in the applicable Standard PPA.

When all information required in the Standard PPA has been received in writing from the Seller,
the Company will respond within 15 business days with a draft Standard PPA.

The Seller may request in writing that the Company prepare a final draft Standard PPA. The
Company will respond to this request within 15 business days. In connection with such request,
the QF must provide the Company with any additional or clarified project information that the
Company reasonably determines to be necessary for the preparation of a final draft Standard PPA.

When both parties are in full agreement as to all terms and conditions of the draft Standard PPA,
the Company will prepare and forward to the Seller a final executable version of the agreement
within 15 business days. Following the Company’s execution, an executed copy will be returned
to the Seller. Prices and other terms and conditions in the PPA will not be final and binding until
the Standard PPA has been executed by both parties.

Effective for service
on and after June 10, 2022
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SCHEDULE 201 (Continued)
OFF-SYSTEM PPA

A Seller with a facility that interconnects with an electric system other than the Company’s electric
system may enter into a PPA with the Company after following the applicable Standard or
Negotiated PPA guidelines and making the arrangements necessary for transmission of power to
the Company’s system.

BASIS FOR POWER PURCHASE PRICE
AVOIDED COST SUMMARY

The power purchase prices are based on either the Company’s Standard Avoided Costs
or Renewable Avoided Costs in effect at the time the agreement is executed. Avoided
Costs are defined in 18 CFR 292.101(6) as “the incremental costs to an electric utility of
electric energy or capacity or both which, but for the purchase from the qualifying facility or
qualifying facilities, such utility would generate itself or purchase from another source.”

Monthly On-Peak prices are included in both the Standard Avoided Costs as listed in
Tables 1a, 2a, and 3a and Renewable Avoided Costs as listed in Tables 4a, 5a, and 6a.
Monthly Off-Peak prices are included in both the Standard Avoided Costs as listed in
Tables 1b, 2b, and 3b and Renewable Avoided Costs as listed in Tables 4b, 5b, and 6b.

ON-PEAK PERIOD
The On-Peak period is 6:00 a.m. until 10:00 p.m., Monday through Saturday.
OFF-PEAK PERIOD

The Off-Peak period is 10:00 p.m. until 6:00 a.m., Monday through Saturday, and
all day on Sunday.

Standard Avoided Costs are based on forward market price estimates through the
Resource Sufficiency Period, the period of time during which the Company’s Standard
Avoided Costs are associated with incremental purchases of Energy and capacity from the
market. For the Resource Deficiency Period, the Standard Avoided Costs reflect the fully
allocated costs of a natural gas fueled combined cycle combustion turbine (CCCT)
including fuel and capital costs. The CCCT Avoided Costs are based on the variable cost
of Energy plus capitalized Energy costs at a 94.01% capacity factor based on a natural gas
price forecast, with prices modified for shrinkage and transportation costs.

Renewable Avoided Costs are based on forward market price estimates through the
Renewable Resource Sufficiency Period, the period of time during which the Company’s
Renewable Avoided Costs are associated with incremental purchases of energy and
capacity from the market. For the Renewable Resource Deficiency Period, the Renewable
Avoided Costs reflect the fully allocated costs of a wind plant including capital costs.

Effective for service
on and after June 10, 2022
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SCHEDULE 201 (Continued)
PRICING FOR STANDARD PPA

Pricing represents the purchase price per MWh the Company will pay for electricity delivered to a
Point of Delivery (POD) within the Company’s service territory pursuant to a Standard PPA up to
the nameplate rating of the QF in any hour.

ELIGIBILITY REQUIREMENTS TO RECEIVE THE STANDARD FIXED PRICE OPTION
OR THE RENEWABLE FIXED PRICE OPTION

The Standard PPA pricing will be based on either the Standard or Renewable Avoided
Costs in effect at the time the agreement is executed. A QF will be eligible to receive either
the Standard Fixed Price Option or the Renewable Fixed Price Option described below
only if the nameplate capacity of the QF does not exceed 3 MW for solar QF projects or 10
MW for all other types of QF projects. A QF that does not meet these eligibility
requirements must negotiate prices pursuant to the terms of Schedule 202. Solar QF
projects with nameplate capacity that exceed 3 MW but do not exceed 10 MW are eligible
for a Standard PPA containing negotiated prices under Schedule 202. Eligibility for the
Standard Fixed Price Option or the Renewable Fixed Price Option may also be affected by
the Definition of a Small Cogeneration Facility or Small Power Production Facility Eligible
to Receive the Standard Fixed Price Option or the Renewable Fixed Price Option Under
the Standard PPA stated below.

Except for As-Available Energy, the Company will pay the Seller either the On-Peak Standard
Avoided Cost pursuant to Tables 1a, 2a, or 3a or the On-Peak Renewable Avoided Costs pursuant
to Tables 4a, 5a, or 6a for Net Output delivered in the On-Peak Period. Except for As-Available
Energy, the Company will pay the Seller either the Off-Peak Standard Avoided Cost pursuant to
Tables 1b, 2b, or 3b or the Off-Peak Renewable Avoided Costs pursuant to Tables 4b, 5b, or 6b
for Net Output delivered in the Off-Peak Period. The Company will pay the Seller the As-Available
Rate for all As-Available Energy delivered during the PPA Term.

1) Standard Fixed Price Option

The Standard Fixed Price Option is based on Standard Avoided Costs including
forecasted natural gas prices. It is available to all QFs that meet the eligibility
requirements identified above.

This option is available for a maximum term of 15 years. Prices will be as
established at the time the Standard PPA is executed and will be equal to the
Standard Avoided Costs in Tables 1a and 1b, 2a and 2b, or 3a and 3b, depending
on the type of QF, effective at execution. QFs using any resource type other than
wind and solar are assumed to be Base Load QFs.

Effective for service
on and after June 10, 2022
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SCHEDULE 201 (Continued)

PRICING OPTIONS FOR STANDARD PPA (Continued)
Standard Fixed Price Option (Continued)

Prices paid to the Seller under the Standard Fixed Price Option include adjustments
for the capacity contribution of the QF resource type relative to that of the avoided
proxy resource. Both the Base Load QF resources (Tables 1a and 1b) and the
avoided proxy resource, the basis used to determine Standard Avoided Costs for
the Standard Fixed Price Option, are assumed to have a capacity contribution to
peak of 100%. The capacity contribution for Wind QF resources (Tables 2a and 2b)
is assumed to be 27.00%. The capacity contribution for Solar QF resources (Tables
3a and 3b) is assumed to be 8.50%.

Prices paid to the Seller under the Standard Fixed Price Option for Wind QFs
(Tables 2a and 2b) include a reduction for the wind integration costs in Table 7.
However, if the Wind QF is outside of PGE’s Balancing Authority Area as
contemplated in the Commission’s Order No. 14-058, the Seller is paid the wind
integration charges in Table 7, in addition to the prices listed in Tables 2a and 2b,
for a net-zero effect.

Prices paid to the Seller under the Standard Fixed Price Option for Solar QFs
(Tables 3a and 3b) include a reduction for the solar integration costs in Table 7.
However, if the Solar QF is outside of PGE’s Balancing Authority Area as
contemplated in the Commission’s Order No. 14-058, the Seller is paid the solar
integration charges in Table 7, in addition to the prices listed in Tables 3a and 3b,
for a net-zero effect.

Sellers with terms exceeding 15 years from the commercial operation date will
receive pricing equal to the Mid-C Index Price for all years up to five in excess of
the initial 15 years after the commercial operation date selected by the Seller and
memorialized in the PPA.

Effective for service
on and after June 10, 2022
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SCHEDULE 201 (Continued)

PRICING OPTIONS FOR STANDARD PPA (Continued)
Standard Fixed Price Option (Continued)

TABLE 1a
Avoided Costs
Fixed Price Option for Base Load QF
On-Peak Forecast ($/MWH)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2022 0.00 0.00 0.00 0.00 4143 50.86 | 101.57 | 17292 | 110.74 70.99 69.97 92.39
2023 92.39 81.15 53.66 36.84 33.27 3990 | 11036 | 152.06 | 107.28 61.73 62.53 76.46
2024 73.79 66.95 48.06 3524 31.01 39.99 9475 | 13038 9212 5575 5646 6396
2025 47 68 47.40 46.38 4508 4492 4514 4539 4544 4539 45 57| 4603 47 36
2026 47.31 47.40 47.48 46.50 46.59 46.68 46.76 46.85 46.94 47.03 48.16 4525
2027 4867 | 4876 45.86 4768 47.75 47.78 47.94 48.03 45.13 48.35 4922 49.32
2028 50.91 51.01 4972 4825 4834 4843 48 52 48 61 48.70 4882 4995 50.04
2029 51.19 5129 5072 49 36 4945 49 54 49 63 4973 49 52 4995 51.10 5120
2030 5238 5249 5238 51.27 51.36 5147 51.56 51.67 5177 51.87 53.19 5329
2031 52.85 52.96 5313 5211 5218 52.31 5241 5249 5263 52.70 5424 54 32
2032 5499 5510 55 34 B4 25 54 36 5443 54 R4 54 68 5478 54 92 5616 56 24
2033 5£8.91 59.05 57.95 56.41 56.564 5665 56.78 56.90 57.01 6713 58.46 h8.58
2034 63.13 63.28 60.12 5£8.88 £9.00 5914 6924 59.37 59.51 £9.62 61.27 61.41
2035 62.39 6251 6140 6014 60.24 6040 6053 6064 60.78 £0.89 63.01 6315
2036 6433 £3.90 62 96 61.18 61.17 62 06 61.81 61.50 62 49 6204 6280 £3.19
2037 65.00 64.85 63.74 62.47 62.70 62.47 62.51 62.62 62.76 63.00 61.60 61.55
2038 64.67 64.71 6585 64.39 64.59 64 44 64 64 64.73 6472 64.76 67.55 67.61
2039 6575 66.02 6T 5T 66.34 66.18 G618 6619 66.49 66 64 6668 66.64 GG 86
2040 67 62 68.00 6929 68.03 68.31 6877 68 86 68.61 6378 6883 6848 65.31
2041 69.63 69.92 74.04 73.33 74.02 7414 73.86 73.64 7413 74.20 76.56 76.18
2042 76.98 76.99 76.19 75.55 75.54 76.01 75.72 75.87 75.91 75.59 79.23 79.58
2043 79.39 80.16 7775 76.45 7712 7725 77.39 7714 A7 7724 81.25 8059
2044 82 88 84 83 79.94 7912 79.12 79.27 7985 79.60 7917 7926 83.80 8365
2045 86.03 85.91 8210 81.51 81.90 81.69 82.26 82.01 81.96 82.05 86.42 86.26
2046 88.07 88.75 84 52 83.41 84.20 84 .36 8410 84.33 83.78 84.40 §9.52 89.36
2047 91.01 9125 86 45 8553 85563 8571 85 82 8551 B85 45 8574 9227 91 54

Effective for service
on and after June 10, 2022
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SCHEDULE 201 (Continued)

PRICING OPTIONS FOR STANDARD PPA (Continued)
Standard Fixed Price Option (Continued)

TABLE 1b
Avoided Costs
Fixed Price Option for Base Load QF
Off-Peak Forecast ($/MWH)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nowv Dec

2022 0.00 0.00 0.00 0.00 3225 3429 5137 75.07 73.03 61.81 6079 7710
2023 76.59 67.42 42.96 29.70 23.08 27.92 5142 71.23 66.61 53.09 54 .41 64.94
2024 70.38 61.08 4512 3151 22 62 24 59 57.08 7914 74.00 50.61 51.88 61.86
2025 2137 21.08 20.07 18.77 18.61 18.83 19.07 19.13 19.07 19.25 19.72 21.05
2026 20 46 2055 2063 1965 1974 19.83 19.91 20.00 20.09 2018 21.30 2140
2027 2127 21.36 21.46 2028 20.35 20.38 2053 2063 2072 20.95 21.82 21.92
2028 22.95 23.05 2176 20.28 2037 | 2046 20.55 20.65 2074 20.85 21.99 22.08

2029 22 66 2276 2219 20.82 20.91 21.00 2110 2119 21.29 2141 22 56 22 66
2030 23.26 2337 2326 2215 2224 2234 2244 2255 2265 2275 2407 2417

2031 23.14 23.24 23.41 2234 22 46 2259 2269 277 22N 22.99 24 52 2460
2032 24 85 2497 25N 24 11 24 22 2430 24 41 24 55 24 865 2479 2602 26.11
2033 27.96 28.10 27.00 2547 25860 25.70 25.83 25.95 26.06 26.18 27.51 27.63
2034 31.45 31.60 2844 27.20 27.32 2746 27.56 27 .68 27.83 27.93 2959 2972
2035 30.16 30.28 2917 | 279 28.01 2817 28.30 268.41 28.55 28.66 30.78 30.92
2036 31.55 311 30.18 28.40 28349 2927 29.03 28.71 29.70 29.25 30.02 30.41
2037 31.44 31.28 30.18 28.91 29.14 28.91 28.94 29.06 2820 29.44 28.03 27.98
2038 30.42 30.46 31.60 30.14 30.34 30.19 30.39 30.48 30.47 30.51 33.30 33.36
2039 30.80 31.06 32.61 31.39 31.23 31.23 31.24 31.54 31.69 31.73 31.69 31.91
2040 31.95 32.34 33.63 32.36 32.64 33.10 33.19 32.95 331 33.16 32.81 32.64
2041 33.24 33.52 3764 36.93 37.62 3774 3746 3724 3773 37.80 4047 39.78
2042 39.684 39.84 39.04 35.40 3840 38.86 38.58 38.73 38.77 35.44 42.08 4244
2043 41.48 42.26 39.594 38.55 39.21 39.35 39.49 39.23 39.26 39.34 43.34 42.69
2044 44 32 46.27 | 41.38 40.56 40.56 40.71 41.29 41.04 40.62 40.70 4524 45.09
2045 46.42 46.31 42.50 41.90 42.29 42.09 42.66 42.41 42.36 42.45 46.82 46.66
2046 4779 4847 4424 43.13 43.92 44.08 43.82 44 05 43.49 44 11 4924 49.08
2047 49.91 50.14 4535 44 42 44.42 44 60 447 44 .41 4434 44 63 51.16 5043

Effective for service
on and after June 10, 2022
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SCHEDULE 201 (Continued)

PRICING OPTIONS FOR STANDARD PPA (Continued)
Standard Fixed Price Option (Continued)

TABLE 2a
Avoided Costs
Fixed Price Option for Wind QF
On-Peak Forecast ($/MWH)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nowv Dec

2022 0.00 0.00 0.00 000 4109| 5052 | 101.23| 17259 | 11040 | 7065| 6963| 92.06
2023 92.05| 8084| 5331 36.49| 3293 | 3955 110.01| 151.71| 106.93 | 6139| 6218| 76.12
2024 7344 | 6660 4771 3489 | 3066| 3964 | 9440| 13003| 9177 | 5540 56.11 68.61
2025 3772 3743 364 3512 | 3496 3518 | 3542| 3547| 3542 3560| 36.07| 3740
2026 IfA4| 3723 3TN 36.34 | 3642 36.51 36.60 | 36.69| 3678 | 36.86| 3799| 35.08
2027 38.29| 3839 3849| 37.31 37.38 | 37.41 3756 | 3765| 3775 | 3798| 3885| 3594
2028 4032 | 4042 3913| 3766 | 3775 | 37.84| 3793| 3802 3/NM 38.23 | 3936| 3945
2029 4039 | 4049 3992| 3855 | 3864 | 38.73| 3883| 3892| 39.02| 3914| 4029| 4039
2030 4136 4146 4135| 4024 | 4034 | 4044 | 4054 | 4064 | 4074 | 4084 | 4216 4227
2031 4160 470 4187| 4085 4093 05| 4145 4123 437 45| 4299 4307
2032 4357 | 4369 4393| 4283 4294 | 4302| 4313 4327 | 4337 4351| 4474 4483
2033 4719 4733 4623 | 4469 4483 | 4493| 4506| 4518 | 4529 | 4541| 4674 | 4686
2034 5113 5128 4813 4688 | 4701 | 4714 | 4724 4737| 4752 4762 4927| 4941
2035 5019 | 5031 4919 47.93| 4804| 4820 4833 | 4844 | 4853 | 4869 | 5080| 5095
2036 51.92| 5148| 5055 4877 | 4875| 4964 4940 49.058| 5007| 4962 5039| 50.78
2037 5229 | 5214 5103 4976| 4999| 4976 49.80| 4991 50.05| &0.29| 4589| 4884
2038 5170 5174 5288 5142| 5163| 5147 5167 | 5176| 5175 5179 5459 | 5464
2039 5252 | 5278| 5433| 5310| 5294| 5294 | 5295| 5325| G5340| 5345| 5341 53.63
2040 5411 5450 | 5579 5452| 5480| 5526| 5535 55 5525 | 5532| 65497 5480
2041 5585| 5614 6026| 5955| 60.24| 6036| 6008| 59.86| 6035 6042| 63.08| 6240
2042 62.92| 6292 6212| 6145| 6148| 6194 | 6166| 6180| 6185| 6152| 6516| 6552
2043 65.04 | 6581 63.39| 6210 6276| 6290| 63.04| 627%| 62.81 62.89 | 66.89| 66.24
2044 68.28 | 7023| 6533| 6452| 6452| 6467 6525| 6500| 64.57| 6465| 6920| 69.05
2045 71.03| 7092 &7T.N 66.51 66.90 | 66.70| 6727 | 67.02| 66.97| 67.05| 7142| 7127
2046 7282| 7350| 6927 6B15| 68.94| 6911 68.85| 69.07| 6852 6914 7426| V411
2047 7o45| 7568| 7089 6996| 6996| 7014| 7026| 69.95| 6983| 7V0AV| 7V670| 7598

Effective for service
on and after June 10, 2022
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SCHEDULE 201 (Continued)

PRICING OPTIONS FOR STANDARD PPA (Continued)
Standard Fixed Price Option (Continued)

TABLE 2b
Avoided Costs
Fixed Price Option for Wind QF
Off-Peak Forecast |$/MWH)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2022 0.00 0.00 0.00 000 31.91 3395 5103 7473| 7269 6147 | 6046| 7677
2023 76.25 | GB7.07| 4281 2936 | 2273 2757| &107| 7089 | 6627| &H274| &H4.07| 6460
2024 7003 6073 4477 3116 2227 2424 E672| T8B79| T3i64 026 51.52| B1.50
2025 21.01 | 2072 19.71 18.41 18.25 18.47 18.71 18.77 | 18.71 18.89 19.36 | 2069
2026 2009 2018| 2026 19.28 1937 1946 19 54 19.63 19.73 1981 2094 | 2103
2027 2089 2099| 21.09 19.91 19.98 [ 2001 2016 2025| 2035 20538 2145 2154
2028 2287 22686| 2138 19.90 19.99 2008 | 2017 | 2026| 2036 | 2047 2160 21.70

2029 2227 2237 2180| 2043| 2052| 2061| 2070| 2080| 2090| 2102| 2217 2227
2030 287 2297 2286 2175 2184 2195 2204 2215] 2225 2235 2367 | 2378

2031 2273 2283 2300 2198 2206 2218| 2228 2236| 2250 2255| 2412| 2420
2032 2444 2455 | 2479 2370 2381 2388| 2399 2413 2423 2437| 2581 2569
2033 2763 2768| 2658 | 2504 | 2517| 2527 2541 2563 | 2564 | 2576| 2709 2T
2034 3.0 3116 | 28.01 2677 2689 | 2702 2713 2725 2740 2750 2915| 2929
2035 29072 2984 | 2873 | 2747 | 27AT| 2773 2786 2797 | 2811 2822 | 3034 3048
2036 A0 3066 2973 2795 | 2794 | 2882 2858| 2826| 2925 2880| 2957 | 2996
2037 3098 | 3082 2972| 2845 | 2868 | 2845 2848 2860 2874 2898 2757 2753
2038 2996 29899 3113 2967 | 2988 | 2972 2992 3001 30.00 3004 | 3284 3289
2039 3032 3053 3214 30.M 3075 3075 30976| 3106 312 325 1.2 31.43
2040 46| HBh| 3314 31E67| 3215 3261 3270 3246 | 3263 3267 | 3232 3214
2041 3274 | 3302 3714 | 3643 3712 3724 3696| 3674| 3723 3731 3997 39.29
2042 39.33| 3934 3854 3790 | 3789 3836 3807 3822 3826 3794 | 4157 4193
2043 4097 4174 3932| 3803| 3669| 3883| 3897 38N 38.74 Jg.82| 4282 4217
2044 4379 4574 4085 | 4004 | 4004 | 4016| 4076| 4051| 4009 | 4017 | 4471 4456
2045 4588 4577 41896 4136 4175 41585 4212 4187 | 4182 4191| 4628 | 4612
2046 A724 | 4792 4369| 4257 | 4336| 4353| 4327 4349] 4294 4356 4868 | 4853
2047 4934 | 4958| 4478| 4386| 4386| 4404 | 4415| 4384 | 4378| 4407| 6H060[ 4987

Effective for service
on and after June 10, 2022
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SCHEDULE 201 (Continued)

PRICING OPTIONS FOR STANDARD PPA (Continued)
Standard Fixed Price Option (Continued)

TABLE 3a
Avoided Costs
Fixed Price Option for Solar QF
On-Peak Forecast ($/MWH)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2022 0.00 0.00 0.00 0.00| 4001| 4944) 10016 | 17151 | 109.33 | 6958 | 6856 9098
2023 9095 | Vv9.74| 5222| 3540| 31.83| 35.46| 108.92) 15062 | 10584 | 60.29) 61.09| 7502
2024 7232 | B548| 4659 33.77| 2954| 3852| 9328| 12891| 9065 | 5428| 5499 6749
2025 2369 2341 2239 2109] 2083 21156 2140 2145 2140 2158 2205 2338
2026 2283 2292 2300| 2202| 2211| 2220| 2229| 2238| 2247| 2255| 2368| 23707
2027 2369 | 2378 2388| 2270| 2277| 2280| 2285| 2305| 2315 2337 2424 | 2434
2028 2542 | 25562 2423| 2276| 2284| 22894 2302| 2312 2321 2332 2446 2455
2029 2518 | 2528 2471| 2334| 2343| 2353| 2362| 2371| 2381 2393 2509| 2518
2030 2584 | 2594 2583| 2472| 2482| 2492| 2502| 2512| 2522 2532| 2664 | 2675
2031 2576 | 2586 2604| 2502| 25089| 2522| 2532| 2539| 2554 2561| 2715 2723
2032 2781 | 2762 2786| 2677 | 26.87| 2695 | 2706| 2720| 2730 2744| 2868 | 2876
2033 3069 | 3084| 2974| 2820| 2833 2843 2857| 2569 2880| 2892| 3025 3037
2034 3425 3440 3M.25) 3000| 3013| 3026| 3036| 3049 3064 | 3074| 3239 32453
2035 33.01| 3313| 3202| 3076| 3086| 31.02| 3115| 3126 3140| 31561 | 3363 | 3377
2036 44 3401 3307 3128 N28| 3217 382 3160 3260 3214) 3291 | 3330
2037 40| 3425| 3315 3188| 3211 387 3191 3202| 3216 3241| 31.00| 3095
2038 3345 3349 3462| 3317| 3337| 3321| 3342| 3350| 3349 3354| 3633| 3638
2039 33.89| 3415| 3570 3448| 3432| 3432| 3433 3462 3478 3482| 3478 3500
2040 3510 3549| 3678| 3551| 3579| 3625| 3634| 3610| 3627 | 3631| 3596 3579
2041 3645 | 36.74| 4086| 4015| 4084 | 4096| 4068| 4046| 4095 | 41.02| 4368 | 4300
2042 4312 | 4313 4233| M69| 4168| 4215| 4186| 4201| 4205 4173 | 4537 | 4572
2043 4483 | 4561 4319| 4190| 4256| 4270| 4284 4258 4261 4269 4669 | 4604
2044 ATT72 | 4967 4478| 4397| 4397| 4411 4469 4444 4402 | 4410| 4864 | 4549
2045 4993 | 4982 4601 | 4541| 4580| 4560| 4617 4582| 4587 | 4585| 5032| 5017
2046 5135 | 5203| 4780| 4669| 4748| 4764 4738| A761| 4705 | 4767| 5280 5264
2047 b3b64| 5377| 4885 ) 46.06| 48.06) 4823 4835 4804 | 4797 | 4826| 5479 5407

Effective for service
on and after June 10, 2022
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SCHEDULE 201 (Continued)

PRICING OPTIONS FOR STANDARD PPA (Continued)
Standard Fixed Price Option (Continued)

TABLE 3b
Avoided Costs
Fixed Price Option for Solar QF
Off-Peak Forecast ($/MWH)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2022 0.00 0.00 0.00 Q00| 3084)| 3288| 4995| 7365| 7162| 6040 59.38| 7569
2023 7515 6598 | 4151 2826 2164| 2648 | 4993 | 69.79| 6517| 5165| 5297 6350
2024 6891 | 5961 4365 3004 | 2115| 2312 | bBAG1| 7767 | 7253 4914 | 5041 6039
2025 1987 | 1958 | 18457 | 127 | 171 1733 17A7| 1763 | 1757 | 17.75| 1822| 1955
2026 18.93 | 19.02( 1910 1812 18.21| 1830| 1838 | 1847V | 1856 | 1865| 19.77| 19487
2027 1971| 1980 1990 | 1872| 1879| 1882| 1897| 1906 1916| 1939| 2026| 2035
2028 2136 2145| 2016| 1869 1878 18.87| 18.96| 1905| 1914 | 1926 | 2039| 2048

2029 2103 2113 2056 | 1919 1928 1938 | 1947 | 1956| 1966 | 1978 | 2094 | 21.03
2030 B0 2171 2160 2049 2058 206s| 2076 2089 | 2099 2109 2241 2251

2031 21441 2164 2171 2070 20007 2080 2100 2107 | 2122 | 2129 2283 | 22.91
2032 2313 2324 | 2348 2239 2249 2257 2268 | 2282| 2292| 2306 | 2429| 2438
2033 2619 2634 | 2524 | 2370 2383 2393 2407 | 2419 2430 | 2442 2575 2587
2034 2965 | 2979 2664 | 2540 2552 2566 2576 2588 2603 2613 2779 2782
2035 2833 2845 | 2733 | 2607 | 2618 | 26.34| 2646| 2658 | 2672 | 2683 | 28.94| 259.08
2036 2968 | 2924 | 2830| 2653 2651 2740 2715 2684 | 2783 | 2738 | 2814| 2843
2037 2952 | 2937 2827 2700 2723 26899 2703 2714 2728 2Th3| 2612 26.07
2038 2047 2851 | 2965 | 2819 2839 | 28.23| 2844 | 2852| 2852 | 2856 | 3135 3140
2039 2881 2907 | 3062| 2940 2923 2924 2924 | 2954 | 2969 | 2974 2970| 2992
2040 2992 3030| 31569| 3032 3061 307| 3116 3091 | 31.08| 3113 3077 30.61
2041 3116 | 31.45| 3556| 3485| 3555| 3567 | 3539 3517 3566| 3573 3839 3TN
2042 72| 3773 3683 3629 3628| 36.75| 3646 36.61| 3665| 3633 3997 4032
2043 3932 4009| 3768| 3639 37058| 3719 3732| 3707 3710| 3718| 4118 4052
2044 4212 4407 | 3917 | 3836 38.36| 38.50| 39.09| 3884 | 3841 | 3549 | 43.03| 4288
2045 4417 4406 | 4025| 3965 4004 | 3984 | 4041 4016| 4011 | 4020 4457 4441
2046 4549 4617 4194 | 4083 4162 4178 4152 4175 4120 4182 4694 | 4678
2047 4756 | 4780 4300 4208| 4208 4226 4237 4206 4199 4228| 4882| 48.08

Effective for service
on and after June 10, 2022
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SCHEDULE 201 (Continued)
PRICING OPTIONS FOR STANDARD PPA (Continued)
2) Renewable Fixed Price Option

The Renewable Fixed Price Option is based on Renewable Avoided Costs. It is
available only to Renewable QFs that generate electricity from a renewable energy
source that may be used by the Company to comply with the Oregon Renewable
Portfolio Standard as set forth in ORS 469A.005 to 469A.210 and that satisfy the
eligibility requirements identified above.

This option is available for a maximum term of 15 years. Prices will be as
established at the time the Standard PPA is executed and will be equal to the
Renewable Avoided Costs in Tables 4a and 4b, 5a and 5b, or 6a and 6b, depending
on the type of QF, effective at execution. QFs using any resource type other than
wind and solar are assumed to be Base Load QFs.

Sellers will retain all Environmental Attributes generated by the facility during the
Renewable Resource Sufficiency Period. A Renewable QF choosing the
Renewable Fixed Price Option must cede all RPS Attributes generated by the
facility to the Company from the start of the Renewable Resource Deficiency Period
through the remainder of the PPA term.

Prices paid to the Seller under the Renewable Fixed Price Option include
adjustments for the capacity contribution of the QF resource type relative to that of
the avoided proxy resource. Both Wind QF resources (Tables 5a and 5b) and the
avoided proxy resource, the basis used to determine Renewable Avoided Costs for
the Renewable Fixed Price Option, are assumed to have a capacity contribution to
peak of 27.00%. The capacity contribution for Solar QF resources (Tables 6a and
6b) is assumed to be 6.00%. The capacity contribution for Base Load QF resources
(Tables 4a and 4b) is assumed to be 100%.

The Renewable Avoided Costs during the Renewable Resource Deficiency Period
reflect an increase for avoided wind integration costs, shown in Table 7.

Prices paid to the Seller under the Renewable Fixed Price Option for Wind QFs
(Tables 5a and 5b) include a reduction for the wind integration costs in Table 7,
which cancels out wind integration costs included in the Renewable Avoided Costs
during the Renewable Resource Deficiency Period. However, if the Wind QF is
outside of PGE’s Balancing Authority Area as contemplated in the Commission’s
Order No. 14-058, the Seller is paid the wind integration charges in Table 7, in
addition to the prices listed in Tables 5a and 5b.

Prices paid to the Seller under the Renewable Fixed Price Option for Solar QFs
(Tables 6a and 6b) include a reduction for the Solar integration costs in Table 7.
However, if the Solar QF is outside of PGE’s Balancing Authority Area as
contemplated in the Commission’s Order No. 14-058, the Seller is paid the solar
integration charges in Table 7, in addition to the prices listed in Tables 6a and 6b.

Effective for service
on and after June 10, 2022
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SCHEDULE 201 (Continued)

PRICING OPTIONS FOR STANDARD PPA (Continued)
Renewable Fixed Price Option (Continued)

Sellers with terms exceeding 15 years from the commercial operation date will
receive pricing equal to the Mid-C Index Price for all years up to five in excess of
the initial 15 years following the commercial operation date selected by the Seller
and memorialized in the PPA.

TABLE 4a
Renewable Avoided Costs
Renewable Fixed Price Option for Base Load QF
On-Peak Forecast ($/MWH)
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec |.
2022 0.00 0.00 0.00 0.00 41.43 50.86 | 101.57 | 17292 | 110.74 70.99 69.97 92.39
2023 92.39 81.18 53.66 36.84 33.27 39.90 | 110.36| 152.06| 10728 61.73 62.53 76.46
2024 73.79 66.95 48.06 35.24 31.01 39.99 9475 | 130.38 92.12 55.75 56.46 68.96
2025 76.02 71.42 58.69 50.05 47.20 53.25 9014 | 11414 88.37 63.87 64.35 7277
2026 77.58 72.88 59.89 51.08 4817 54.34 91.99 | 116.48 90.18 65.18 65.67 74.26
2027 79.17 74.37 61.12 5212 49.16 5546 93.87 | 118.87 92.03 66.51 67.01 75.78
2028 80.65 7577 6228 5312 50.10 56.52 9561 | 121.05 93.73 67.77 68.28 77.20
2029 82.45 7745 63.65 5428 51.19 57.75 97.76 | 12379 9584 69.27 69.79 78.92
2030 84.14 79.04 64.96 55.39 52.24 58.94 99.76 | 126.32 97.80 70.69 71.22 80.53
203 85.86 30.66 66.29 56.53 533 6014 | 101.81| 12691 99.81 72.13 72.68 82.18
2032 87.27 81.97 67.35 5742 5414 61.10 | 103.50| 131.08 | 10146 73.30 73.85 83.53
2033 89.41 84.00 69.03 58.87 5552 6263 | 106.02| 134.25| 10394 75.12 7568 85.59
2034 91.35 85.82 70.54 60.18 56.76 64.02 | 108.29| 137.10| 106.17 76.76 77.34 8744
2035 93.12 87.47 71.89 61.31 57.82 65.23 | 110.41| 139.81| 108.24 78.23 78.82 89.13
2036 94.75 §9.01 73.14 62.38 58.62 66.36 | 112.35| 14226 | 11014 79.60 80.20 90.69
2037 96.97 91.09 74.86 63.84 60.21 67.93| 11498 | 14559 | 11272 81.47 52.08 92.82
2038 98.96 92.96 76.40 6515 6144 69.32 | 117.33| 14857 | 11503 83.14 83.76 94.72
2039 100.98 94.86 77.96 66.49 62.70 7074 | 119.74 | 151.62 | 117.38 84.84 35.48 96.66
2040 102.87 96.64 79.44 67.76 63.91 72.09| 121.95| 15440 | 119.56 86.44 87.09 98.47
2041 105.16 98.79 81.19 69.24 65.30 7366 | 12469 | 15789 | 12224 88.35 89.02 [ 100.66
2042 107.32 | 100.81 52.85 70.66 66.63 7517 | 12725 | 161.13| 12475 90.16 90.84 [ 102.72
2043 109.52 | 102.38 84.55 7210 68.00 76.71| 12986 | 16443 | 127.30 52.01 92.70 [ 104.83
2044 111.44 | 104.68 86.03 73.36 69.18 78.05 | 13214 | 16732 | 12954 93.62 94.32 | 106.67
2045 114.18 | 107.26 38.18 75.22 70.94 80.02 | 13536 | 171.36| 13270 95.94 96.66 [ 109.29
2046 116.39 | 109.33 89.85 76.63 72.26 81.53 | 135.00| 17474 | 13529 97.78 98.52 [ 111.40
2047 118.77 | 111.57 91.69 78.20 73.74 83.20 | 14083 | 178.32| 138.06 99.78 | 10053 | 113.69

Effective for service
on and after June 10, 2022
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SCHEDULE 201 (Continued)

PRICING OPTIONS FOR STANDARD PPA (Continued)
Renewable Fixed Price Option (Continued)

TABLE 4b
Renewable Avoided Costs

Renewable Fixed Price Option for Base Load QF
Off-Peak Forecast ($/MWH)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2022 0.00 0.00 0.00 0.00 32.25 34.29 51.37 75.07 73.03 61.81 60.79 77.10
2023 76.59 67.42 42.96 29.70 23.08 27.92 5142 71.23 66.61 53.09 5441 64.94
2024 70.38 61.08 4512 31.51 22 .62 24 59 57.08 79.14 74.00 50.61 51.88 61.86
2025 47 41 4115 30.39 21.23 15.24 16.56 3845 53.32 4985 34.10 34.95 4167
2026 48.38 41.99 31.02 21.66 16.55 16.90 39.24 844 50.87 34.79 35.66 4252
2027 49.37 | 4285 31.65 22.11 16.87 17.25 40.04 b5.62 51.91 35.51 36.39 43.39
2028 50.25 43.61 2.1 22 50 16.15 17.55 40.75 56.51 52.83 36.14 37.04 4416
2029 5142 44.63 32.96 23.02 16.53 17.96 41.70 57.82 54.06 36.98 37.90 4519
2030 5247 4554 33.64 23.49 16.86 18.33 42.55 55.01 887 3773 38.68 46.12
2031 53.55 46.47 34.33 23.97 17.21 18.71 43.42 60.22 56.30 38.51 3947 47086
2032 5449 47.29 34.93 24.40 17.51 19.04 4419 61.28 57.29 39.19 4017 | 47.89
2033 55.76 48.40 35.75 24.97 17.92 19.48 4522 62.71 58.63 4010 41.10 49.01
2034 56.90 49.39 36.48 25.48 18.29 19.58 46.15 63.99 59.83 40.92 41.94 50.01
2035 58.07 5040 37.23 26.00 15.66 20.29 47.09 6530 61.06 41.76 4280 51.04
2036 59.10 51.29 37.89 26.46 15.99 20.65 4793 66.46 62.14 4250 4356 51.94
2037 60.47 5249 3|BTT| 27.08 19.44 2113 49.04 68.01 63.58 4349 4458 53.15
2038 61.71 53.56 39.56 2763 19.84 21.56 50.05 69.40 64.89 44.38 4549 5424
2039 62.95 54 66 4037 | 2820 2024 22.00 51.07 70.82 66.21 4529 46.42 55.35
2040 64.09 55.63 41.09 28.69 20.60 22.39 51.98 72.07 67.39 46.09 4724 56.33
2041 65.58 56.92 42.04 29.36 21.08 229 53.19 73.75 68.96 47.16 48.34 57.64
2042 66.93 55.09 4291 29.96 21.51 23.38 54.28 75.26 70.37 48.13 49.33 58.82
2043 68.30 59.28 4378 30.58 21.95 23.86 55.39 76.81 71.81 4912 50.34 60.03
2044 69.51 60.33 44.56 3.2 22.34 24.28 56.37 78.16 73.08 4999 51.23 61.09
2045 71.13 61.73 4560 31.84 22 86 24.85 57 68 79.98 74.78 51.15 5243 62.51
2046 72.58 62.99 46.53 32.50 23.33 2536 58.86 81.62 76.31 52.20 53.50 63.79
2047 74.07 b4.28 47.48 33.16 23.81 2588 60.07 83.30 77.88 53.27 54.60 65.10

Effective for service
on and after June 10, 2022
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SCHEDULE 201 (Continued)

PRICING OPTIONS FOR STANDARD PPA (Continued)
Renewable Fixed Price Option (Continued)

TABLE 5a
Renewable Avoided Costs
Renewable Fixed Price Option for Wind QF
On-Peak Forecast ($/MWH)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2022 0.00 0.00 0.00 0.00] 41.09| 5052| 101.23| 17259 | 11040 | 7065 | B9.63| 9206
2023 9205 8084] 53 3649 32893 3955 110.01] 15171 | 10693 | 6139| 6218 | 7612
2024 7344 6660 47.71 3489 3066 3964| 9440) 13003 9177| 5540| 5611 68.61
2025 G606 | 6145 4873| 4009| 3724| 4329| 8018 | 10418 | 7ad1 83N 8439 6B2.81
2026 67.41 6271 4973 409 3800 4413 | 81.82| 106.31 80.01 55.01 5550 | 64.09
2027 6B79| 6400 5074| 4175| 38758| 4508| B8350| 10849 | B8165| 5614 | 5664 | 6540
2028 70.06| B513| 5169| 4253 39.51 4593 | 8502| 11046 | 8315| 5718 | &7.69| 6661
2029 7164 | 6G664| 5285| 4348| 4039| 4695| 8695| 11298 | 8503 | 5846| 5898 | 6811
2030 73.11 65.01 5393 4437 H1.M 470 8874 | 11530 | 86.77| 5966| 6019| 6951
2031 74.61 69.40| 5503| 4528| 4206| 4889| 9055| 11766| #8855| 6088 | B1.42| 70.93
2032 786 | 7056 5584 46.01 4273 4968 | 9208 | 11967 | 9005| 61689 | 6244 | 7212
2033 7770 7228 5731 4715| 4380| 50N 9430 | 12253 9222| 6340| B397| 7387
2034 79.35| 7382 5855| 4818| 4476| 5202| 9630 | 12510 | 9417 | 6476 | B534| 7545
2035 80.91 7527 | 59638| 4910| 4561 5302| 9820| 12760| 96.03| 6602| 6661 76.93
2036 82.33| 7TBAE9| BOTI| 4996| 4641 5395 | 9993| 12985| 97.72| 6718| 67.78| 7828
2037 8426 T838| 6B215| 5113| 4750| 5522 | 10227 | 13288 | 100.1 6376 | B9.37| 80.11
2038 8599 | 7999 6343| 5218| 4847| 5635| 10436 | 13560 | 10206 | 70147 | 7079 | 8175
2039 87.75| 8163 6473 5325| 4947| &750| 10650 | 135838 | 10415 | 71.60| 7224 | 8343
2040 89.36| 8313 6593 5H425| 5040| 5858 | 10845 | 14089 | 106.05| 7293 | 73ih8| 8496
2041 9138 | 85.01 6740 5545| 5151 5988 | 11091 14411 10846 | 7457| 7523| 8688
2042 93.25| 86.75| BB.79| 5659 | 5257| B111| 11318 | 147.06| 11068 | 76.09| V677 | 8866
2043 9516 | 8853 | 7020 A7.75| H365| 6236| 115560 | 15008 | 11295 | 7765| 7835 | 9047
2044 9684 | 9008| 7142| 5876| 54558| 6345 | 11763 | 16272 | 11494 | 7902 | 7972 | 9206
2045 9918 | 9227 73A8| 6022| 5595| 6502| 12036 | 156.37 | 117.71 80.95 | 8167 9430
2046 10113 9408 | 7460 6137 57.01 6627 | 12275 15949 | 12004 | 8252| 8326| 9615
2047 103.20 [ 96.01 76.13| B263| 5818 | 67.63| 12526| 16276 | 12249 | 8422| 38497 | 9812

Effective for service
on and after June 10, 2022
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SCHEDULE 201 (Continued)

PRICING OPTIONS FOR STANDARD PPA (Continued)
Renewable Fixed Price Option (Continued)

TABLE 5b
Renewable Avoided Costs
Renewable Fixed Price Option for Wind QF
Off-Peak Forecast ($/MWH)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2022 0.00 0.00 0.00 0.00] 31.91 33956 H103| 7473| 7269 6147 6046| T6IT7
2023 7625 | 6707| 4261| 2936 2273 2757 5107 | 7T089| B6.27| 5274| 5407| 6460
2024 7003 6073 4477 HNAG|[ 2227 2424 | 5672 T8V9| 7364 5026| 5152| 6150
2025 4705 4079| 3003| 2087 1488 1620 3809 | 5296 | 4949 3374 3453 413
2026 4301 4162| 3065| 21.29 15.18 1654 3887 | 5404 5050 3443 3530| 4218
2027 4900 4248| 3128| 2173 15.49 1687 3967 | 5515 5154 3513 3602| 4302
2028 4986 | 4323 3183 221N 1877 177 | 4037| &612| &5245| 3575 3666| 4373
2029 51.03 | 4423| 3257| 2243 16.14 1757 4131 5743 | 5367 3659 3751| 4480
2030 B2.07| 4514 | 3324| 2309 1647 17.93| 4215| &861 BATT| 3734 38.28| 4572
2031 B34 4607 | 3392| 2357 16.80 18.30 [ 43.02| 5331 5589 | 3810| 39.06| 4666
2032 B408| 4688| 3452| 2395 17.10 1862 4378 | BOBY| 5683| 3877| 3975| 4745
2033 BR.34 | 4797 3532| 2454 17.50 19.06 [ 4480 | 6223 | 53.21 3968 | 406B3| 48.59
2034 5647 | 4896| 3605| 2504 17 86 1945 4572 | 6356 5940 4049| 4151 | 4955
2035 763 | 4996| 36.79| 2556 18.22 1985 4665 | 6486 | BOGT| 4132| 4236| 5060
2036 bo.6a | 6084 | 3744| 2601 18.04 | 2020 4748| 6601 61.69| 4205 43N 51.4%9
2037 60.01 5203| 3831 2662 18.98 | 2067| 4858| 6755| 6312| 4303 4412 5269
2038 61.24 | 53.09| 39.09| 2716 1937 21.09| 4958 | 6B93| 6442| 4391 4502 5377
2039 6250 | 5B418| 3989| 2772 1976 2152 5059| 7034| 6574| 4481 4594 5487
2040 G360 | 5514 | 4060| 2829 2011 2190 5149 7T159| 66.90| 4560| 4675| 55384
2041 6509 | 5642| 4155| 2886( 2058 2241 5269 | T7325| 68B46| 4667 4784 (| 5714
2042 G642 | &758| 4240| 2946 2100 2287 | 5&377| 7476| 6966| 4762| 4882[ 5831
2043 67.78| 5876| 4327| 3006 2143 | 2334 5487 7629 7129| 4860| 4982( 5951
2044 68.98 | 5980| 4403| 3059 2181 | 2375 5&884| T764| T2E5| 4946( &0.71 60.56
2045 7058 6119 4506| 3130| 2232 2431 74| 7944 | 7424 | 5061 51.89 | 61.97
2046 7203 6244| 4598| 3195| 2278 2481 58.31 8107 | 7576| 5165| 5295| 6324
2047 73.51 G372 | 4692 3260| 2324| 2532| 59.81 8273 | 7732 5270| 54.03| 6454

Effective for service
on and after June 10, 2022
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SCHEDULE 201 (Continued)

PRICING OPTIONS FOR STANDARD PPA (Continued)
Renewable Fixed Price Option (Continued)

TABLE 6a
Renewable Avoided Costs
Renewable Fixed Price Option for Solar QF
On-Peak Forecast {$/MWH)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nowv Dec

2022 0.00 0.00 0.00 000 4001 | 4944 | 10016 | 17151 | 10933 | 6958 | 6856| 9098
2023 9095 | 7974| 5222| 3540| 3183| 3846 | 108.92| 15062 | 10584 | 6029 | B6109| 75.02
2024 7232 | 6548| 4659 3377 | 2954 | 3852 | 93.28| 12891| 9065 | A428| 5499| 6749
2025 5204 | 4743| 3470 2607 | 2322 2927| 6616| 9016| 6438 | 3988 | 4036| 4878
2026 5310 4840| 3542| 2660| 2369| 2987 | 6751 9200| 6570 4070 | 411%9| 4978
2027 5419 4939| 3614 | 2714 2418 3048 | 6BBY| 9389| 6705 4153 | 4203| 5080
2028 5516 | 5027| 3679 2763 | 2461 31.02| T012| 9556 | 6824 | 4227 | 4278| 51.71
2029 56.43| 5144 | 3764 2827 2518 374 | T1.75| 97.77| 6982 | 4325 4377| 52.90
2030 5759 | 5249| 3841 2885| 2569 3239 7322 9978| V125| 4414 4467| 53.99
2031 57T | 53AT7| 3919 2944 2622 3305| 7472 10182| V271 | 4504 | 4559| 5509
2032 5979 | A449| 3987 2994| 2666| 3362| 76.02| 10360| V398 | 4582| 4637| 56.05
2033 6120| 56578 | 4082 | 3066| 2730| 3442 | 7781| 10604 | 7572 | 4691 4747| 5737
2034 6247 | 5694 | 4167 | 3130 2788 | 3514 | 7942 10822| V29| 4788 | 4846| 5856
2035 6374 | 5809| 4251 3193| 2844 | 3585| 8103 | 11042| V886 | 48.85| 4944 | 5975
2036 G486 | 5911| 4325| 3248| 2893| 3647 | 8246| 11237 | 8025| 4971 &5030| 60.80
2037 66.37 | 6050| 4427 | 3325 2961| 3733 | 8438| 11500| 8212 | 5087 | 5148| 6222
2038 67.73| 61.74| 4517 | 3393 3022| 3809| 8611| 117.35| 8381 | 51.91| 5254 | 6350
2039 69.12| 6300| 4610| 3462| 3084 | 3887 | B7.88| 119.76| 8552 | 5298 | 5361| 64.80
2040 70.35| 6412| 4692 3524 3139| 3957 | 8944| 12188| 68704 | 53.92| 5457| 6595
2041 7198 | 6561| 4801 36.06| 3211 | 4048 | 9151| 12471| 8906 | 5517 | 5583 | 6748
2042 7346 | 6695| 4899 36.80| 3277 41.31| 93.39| 12727| 9089 | 56.30| 56.98| 658.86
2043 7496 | 6832| 4999 3755 3344 | 4216 9530| 12987 | 9275 | A745| 5814 | T0.27
2044 76.28 | 6952| 5087 3820 3403 4290| 9698| 13216 9435 | 5846| 5917| 7151
2045 7808 | 7117| 5208 | 3912| 3485| 4392| 9926| 13527 | 9661 | 5985 | 6057 | 7320
2046 7966 | 7261| 5313| 3990| 3554 | 4480 | 10128 | 13802 | 9857 | 61.06| 6179| 7468
2047 81.30| 7410| 5422 4072| 36.27| 4572 | 103.35| 14085 | 10059 | 6231 | 6B3.06| 76.21

Effective for service
on and after June 10, 2022
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SCHEDULE 201 (Continued)

PRICING OPTIONS FOR STANDARD PPA (Continued)
Renewable Fixed Price Option (Continued)

TABLE 6b
Renewable Avoided Costs

Renewable Fixed Price Option for Solar QF
Off-Peak Forecast ($/MWH)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2022 0.00 0.00 0.00 000| 3084| 3285 | 4995| 7365| 7162 | 6040 59.33| 7569
2023 7515 | 6598 | 4151 | 2826| 2164| 2648 | 4998 | 69.79| 6517| 5165 5297 6350
2024 68.91| 5961 4365| 3004| 2115| 2312| 5561 | 7767| 7253 4914 | 5041 | 60.39
2025 4591 | 3965| 2889 1973 | 1374| 1506| 3695| 5182| 48.35| 3260| 3345 4017
2026 4685 | 4046| 2949 2013| 1402| 1537| 3771 | 5288| 4934| 3326| 3413| 4099
2027 4781 | 4129| 3009 2054 | 1431| 1569| 3848 | 5396| 5035| 3394| 3483 4183
2028 4865 | 4202| 3062 2090| 1456| 1596| 3916 5491 | 5124| 3454| 3544 4257
2029 4979 4300| 3134 2139| 1490| 1634 | 4007V | 5619| 5243| 3535| 3627| 4356
2030 5081| 4388| 3198 | 2183| 1520| 1667 | 4089 | 5735| 5351 3607 3702( 4446
2031 5185 | 4478 | 3263 2228| 1552| 1701 | 4173| 5852| 5460 3681 | 37.77| 4537
2032 5276 | 4557 | 3321 2267| 1579| 17.31| 4246| 5955| 5557 | 3746 3844 | 4617
2033 5400| 4663 | 3398 | 2320| 1616| 17.72| 4346| 6094 | 5686| 3834 | 3934 4725
2034 EE10| 4759 | 3468 | 2368| 1649| 1808 | 4435| 6219| 5803 3912 | 4014 | 4821
2035 .23 | 4856 3539 2416| 1683 | 1845 | 4526 | 6347| 59.22| 3992 4097 | 49.20
2036 b7.22| 4942 3601 | 2458| 1712| 1877 | 4605 | 6458 | 6026 4063 | 4169| 50.07
2037 EB.56| B057| 3686 2516| 1752| 1921 4713 | 66.09| 6167| 4158 | 4266( 51.24
2038 EOFR| K161 37HR1| 2568 | 1788 | 1961 | 4510| G745 | 62093 | 4243 4364 5229
2039 G093 | 5267 | 3538 | 2620| 1825| 2001| 4908 | 68383| 6422| 4330 4443| 5336
2040 62.06 | 5359 | 3905| 2666| 18457| 2036 4994 | 7004 | 6535| 4406 4521 | 54.30
2041 63.51| 5485 | 3997 | 2729| 1900| 2084 | 5111| 7168| 6685 | 4509 | 46.27| 5557
2042 64.81| 5597 | 4079 2785| 1939 2126 5216| 7315| 6825 4601 | 4722| 56.71
2043 G614 | 5712 | 4162| 2B42| 1979| 2170| &5323| 7464| 6965 | 4696 | 48183 | 5787
2044 67.30 | 5812 4235| 2891| 2014| 2208 5416| 7596| 7088| 4778 4903| 58.89
2045 68.87 | 5948 | 4335| 2959| 2061| 2260 5543 | 77.73| 7253 4890 5015| 60.26
2046 7029 6070 | 4423| 3020| 2103| 2306 5657 | 7933| 7402| 4990 5120( 61.50
2047 7173 6194 | 4514 | 3082| 2146| 2353 A7.73| B095| 7553| 5092 5225| G276

Effective for service
on and after June 10, 2022
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SCHEDULE 201 (Continued)

WIND INTEGRATION

TABLE ¥
Integration Costs

Year Wind Solar

2022 0.34 1.41
2023 0.35 1.44
2024 0.35 1.47
2025 0.36 1.50
2026 0.37 1.53
2027 0.37 1.56
2028 0.38 1.59
2029 0.39 1.63
2030 0.40 1.66
2001 0.41 1.69
2032 0.41 1.73
2033 042 1.76
2034 043 1.80
2035 0.44 1.84
2036 0.45 1.87
2037 0.46 1.1
2038 047 1.95
2039 0.48 1.99
2040 0.49 203
2041 0.50 2.07
2042 0.51 212
2043 0452 216
2044 0.53 2.
2045 0.54 2.25
2046 0.55 2.30
2047 0.56 2.34

3. As-Available Rate

The As-Available Rate is based on the Avoided Energy Cost for surplus energy at
the time of delivery. The As-Available Rate is equal to the Avoided Energy Cost.
The Company will purchase As-Available Energy at the As-Available Rate.

MONTHLY SERVICE CHARGE

Each separately metered QF not associated with a retail Customer account will be charged
$10.00 per month.

Effective for service
on and after June 10, 2022
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SCHEDULE 201 (Continued)
INSURANCE REQUIREMENTS
The following insurance requirements are applicable to Sellers with a Standard PPA:

1) QFs with nameplate capacity ratings greater than 200 kW are required to secure and
maintain a prudent amount of general liability insurance. The Seller must certify to the
Company that it is maintaining general liability insurance coverage for each QF at prudent
amounts. A prudent amount will be deemed to mean liability insurance coverage for both
bodily injury and property damage liability in the amount of not less than $1,000,000 each
occurrence combined single limit, which limits may be required to be increased or
decreased by the Company as the Company determines in its reasonable judgment, that
economic conditions or claims experience may warrant.

2) Such insurance will include an endorsement naming the Company as an additional insured
insofar as liability arising out of operations under this schedule and a provision that such
liability policies will not be canceled or their limits reduced without 30 days’ written notice
to the Company. The Seller will furnish the Company with certificates of insurance together
with the endorsements required herein. The Company will have the right to inspect the
original policies of such insurance.

3) QFs with a design capacity of 200 kW or less are encouraged to pursue liability insurance
on their own. The Oregon Public Utility Commission in Order No. 05-584 determined that
it is inappropriate to require QFs that have a design capacity of 200 kW or less to obtain
general liability insurance.

TRANSMISSION AGREEMENTS

If the QF is located outside the Company’s service territory, the Seller is responsible for the
transmission of power at its cost to the Company’s service territory.

INTERCONNECTION REQUIREMENTS

Except as otherwise provided in a generation Interconnection Agreement between the Company
and Seller, if the QF is located within the Company’s service territory, switching equipment capable
of isolating the QF from the Company's system will be accessible to the Company at all times. At
the Company's option, the Company may operate the switching equipment described above if, in
the sole opinion of the Company, continued operation of the QF in connection with the utility's
system may create or contribute to a system emergency.

The QF owner interconnecting with the Company’s distribution system must comply with all
requirements for interconnection as established pursuant to Commission rule, in the Company’s
Rules and Regulations (Rule C) or the Company’s Interconnection Procedures contained in its
FERC Open Access Transmission Tariff (OATT), as applicable. The Seller will bear full
responsibility for the installation and safe operation of the interconnection facilities.

Effective for service
on and after June 10, 2022
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SCHEDULE 201 (Continued)

DEFINITION OF A SMALL COGENERATION FACILITY OR SMALL POWER
PRODUCTION FACILITY ELIGIBLE TO RECEIVE THE STANDARD FIXED PRICE OPTION OR
THE RENEWABLE FIXED PRICE OPTION UNDER THE STANDARD PPA

A QF will be eligible to receive the Standard Fixed Price Option or the Renewable Fixed Price
Option (as appropriate) under the Standard PPA if the nameplate capacity of the QF, together with
any other electric generating facility using the same motive force, owned or controlled by the Same
Person(s) or Affiliated Person(s), and located at the Same Site, does not exceed 3 MW for solar
QF projects or 10 MW for all other types of QF projects. Solar QF projects with nameplate capacity
(as calculated in this paragraph) that exceed 3 MW but do not exceed 10 MW are eligible for a
Standard PPA containing negotiated prices under Schedule 202. A Community-Based or Family-
Owned QF is exempt from these restrictions.

Definition of Community-Based

a. A community project (or a community sponsored project) must have a recognized and
established organization located within the county of the project or within 50 miles of
the project that has a genuine role in helping the project be developed and must have
some not insignificant continuing role with or interest in the project after it is completed
and placed in service.

b. After excluding the passive investor whose ownership interests are primarily related to
green tag values and tax benefits as the primary ownership benefit, the equity
(ownership) interests in a community sponsored project must be owned in substantial
percentage (80 percent or more) by the following persons (individuals and entities): (i)
the sponsoring organization, or its controlled affiliates; (ii) members of the sponsoring
organization (if it is a membership organization) or owners of the sponsorship
organization (if it is privately owned); (iii) persons who live in the county in which the
project is located or who live a county adjoining the county in which the project is
located; or (iv) units of local government, charities, or other established nonprofit
organizations active either in the county in which the project is located or active in a
county adjoining the county in which the project is located.

Definition of Family-Owned

After excluding the ownership interest of the passive investor whose ownership interests
are primarily related to green tag values and tax benefits as the primary ownership benefit,
five or fewer individuals own 50 percent or more of the equity of the project entity, or fifteen
or fewer individuals own 90 percent or more of the project entity. A "look through" rule
applies to closely held entities that hold the project entity, so that equity held by LLCs,
trusts, estates, corporations, partnerships or other similar entities is considered held by the
equity owners of the look through entity. An individual is a natural person. In counting to
five or fifteen, spouses or children of an equity owner of the project owner who also have
an equity interest are aggregated and counted as a single individual.

Effective for service
on and after June 10, 2022
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SCHEDULE 201 (Continued)
Definition of Person(s) or Affiliated Person(s)

As used above, the term “Same Person(s)” or “Affiliated Person(s)” means a natural person
or persons or any legal entity or entities sharing common ownership, management or acting
jointly or in concert with or exercising influence over the policies or actions of another
person or entity. However, two facilities will not be held to be owned or controlled by the
Same Person(s) or Affiliated Person(s) solely because they are developed by a single
entity.

Furthermore, two facilities will not be held to be owned or controlled by the Same Person(s)
or Affiliated Person(s) if such common person or persons is a “passive investor” whose
ownership interest in the QF is primarily related to utilizing production tax credits, green tag
values and MACRS depreciation as the primary ownership benefit and the facilities at issue
are independent family-owned or community-based projects. A unit of Oregon local
government may also be a “passive investor” in a community-based project if the local
governmental unit demonstrates that it will not have an equity ownership interest in or
exercise any control over the management of the QF and that its only interest is a share of
the cash flow from the QF, which share will not exceed 20%. The 20% cash flow share limit
may only be exceeded for good cause shown and only with the prior approval of the
Commission.

Definition of Same Site

For purposes of the foregoing, generating facilities are considered to be located at the
same site as the QF for which qualification for standard pricing or negotiated pricing under
the Standard PPA is sought if they are located within a five-mile radius of any generating
facilities or equipment providing fuel or motive force associated with the QF for which
qualification for standard pricing or negotiated pricing under the Standard PPA is sought.

Definition of Shared Interconnection and Infrastructure

QFs otherwise meeting the above-described separate ownership test and thereby qualified
for entitlement to standard pricing or negotiated pricing under the Standard PPA will not be
disqualified by utilizing an interconnection or other infrastructure not providing motive force
or fuel that is shared with other QFs qualifying for standard pricing or negotiated pricing
under the Standard PPA so long as the use of the shared interconnection complies with
the interconnecting utility’s safety and reliability standards, interconnection agreement
requirements and Prudent Electrical Practices as that term is defined in the interconnecting
utility’s approved Standard PPA.

Effective for service
on and after June 10, 2022
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SCHEDULE 201 (Continued)

OTHER DEFINITIONS
As-Available Energy

As-Available Energy means 1) all Net Output delivered to PGE if Seller elected the As-
Available Rate option within a Standard PPA, or 2) (a) all Net Output delivered prior to the
Commercial Operation Date; (b) all Net Output deliveries greater than Maximum Net Output
in any Contract Year as defined under the Standard PPA year; ; and (c) for deliveries above
the nameplate capacity in any hour.

Deliveries pursuant to an Off-System PPA that are above the nameplate capacity in any
hour solely for the purpose of accommodating hourly scheduling in whole megawatts by a
third-party transmission provider will not be subject to the As-Available Rate.

Mid-C Index Price

As used in this schedule, the daily Mid-C Index Price shall be the applicable day-ahead
Intercontinental Exchange (“ICE”) Mid-C Physical Peak (bilateral) or Mid-C Physical Off-
Peak (bilateral) indices representative of the OTC market for WSPP Schedule-C physical
Firm Energy transactions at the Mid-C trading hub. Product details for the Mid-C Physical
Peak (bilateral) or Mid-C Physical Off-Peak (bilateral) are found on the following website:
https://www.theice.com/products/OTC/Physical-Energy/Electricity. In the event ICE no
longer publishes this index, PGE and the Seller agree to select an alternative successor
index representative of the Mid-C trading hub.

Avoided Energy Cost:

The Avoided Energy Cost means eighty-two and four tenths percent (82.4%) of the monthly
arithmetic average of each day’s ICE Mid-C Physical Peak (bilateral) and Mid-C Physical
Off-Peak (bilateral) average index prices. Each day’s index prices will reflect the relative
proportions of peak hours and off-peak hours in the month as follows:

n
.824 * ( £ {(ICE Mid-C Physical Peak (bilateral) Avgx * applicable peak index hours for day) +
X=1

(ICE Mid-C Physical Off-Peak (bilateral) Avgx * applicable off-peak index hours for day)} / (n*24))

where n = number of days in the month

Effective for service
on and after June 10, 2022
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SCHEDULE 201 (Continued)
OTHER DEFINITIONS (Continued)
Definition of RPS Attributes

As used in this schedule, RPS Attributes means all attributes related to the Net Output
generated by the Facility that are required in order to provide PGE with “qualifying
electricity,” as that term is defined in Oregon’s Renewable Portfolio Standard Act, Ore. Rev.
Stat. 469A.010, in effect at the time of execution of this Agreement. RPS Attributes do not
include Environmental Attributes that are greenhouse gas offsets from methane capture
not associated with the generation of electricity and not needed to ensure that there are
zero net emissions associated with the generation of electricity.

Definition of Environmental Attributes

As used in this schedule, Environmental Attributes shall mean any and all claims, credits,
benefits, emissions reductions, offsets, and allowances, howsoever entitled, resulting from
the avoidance of the emission of any gas, chemical, or other substance to the air, soil or
water. Environmental Attributes include but are not limited to: (1) any avoided emissions of
pollutants to the air, soil, or water such as (subject to the foregoing) sulfur oxides (SOx),
nitrogen oxides (NOx), carbon monoxide (CO), and other pollutants; and (2) any avoided
emissions of carbon dioxide (C02), methane (CH4), and other greenhouse gases (GHGs)
that have been determined by the United Nations Intergovernmental Panel on Climate
Change to contribute to the actual or potential threat of altering the Earth's climate by
trapping heat in the atmosphere.

Definition of Resource Sufficiency Period

This is the period from the current year through 2024.

Definition of Resource Deficiency Period

This is the period from 2025.

Definition of Renewable Resource Sufficiency Period

This is the period from the current year through 2024.

Definition of Renewable Resource Deficiency Period

This is the period from 2025.
DISPUTE RESOLUTION
Upon request, the QF will provide the purchasing utility with documentation verifying the
ownership, management and financial structure of the QF in reasonably sufficient detail to allow

the utility to make an initial determination of whether or not the QF meets the above-described
criteria for entitlement to standard pricing or negotiated pricing under the Standard PPA.

Effective for service
on and after June 10, 2022
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SCHEDULE 201 (Concluded)
DISPUTE RESOLUTION (Continued)
The QF may present disputes to the Commission for resolution using the following process:

The QF may file a complaint asking the Commission to adjudicate disputes
regarding the formation of the standard contract. The QF may not file such a
complaint during any 15-day period in which the utility has the obligation to
respond, but must wait until the 15-day period has passed.

The utility may respond to the complaint within ten days of service.

The Commission will limit its review to the issues identified in the complaint and
response, and utilize a process similar to the arbitration process adopted to
facilitate the execution of interconnection agreements among telecommunications
carriers. See OAR 860, Division 016. The administrative law judge will not act as
an arbitrator.

SPECIAL CONDITIONS

1. Delivery of energy by Seller will be at a voltage, phase, frequency, and power factor as
specified by the Company.

2. If the Seller also receives retail Electricity Service from the Company at the same location,
any payments under this schedule will be credited to the Seller’s retail Electricity Service
bill. At the option of the Customer, any net credit over $10.00 will be paid by check to the
Customer.

3. Unless required by state or federal law, if the 1978 Public Utility Regulatory Policies Act
(PURPA) is repealed, PPAs entered into pursuant to this schedule will not terminate prior
to the Standard or Negotiated PPA’s termination date.

TERM OF AGREEMENT

Not less than one year and not to exceed 20 years from the commercial operation date selected
by the Seller and memorialized in the PPA.

Effective for service
on and after June 10, 2022
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PORTLAND GENERAL ELECTRIC COMPANY
STANDARD AVOIDED COST STUDY
2022 ANNUAL UPDATE

Introduction
Consistent with Commission Order No. 14-058," annual avoided cost updates allow
modification of four factors:

Updated natural gas prices;

On- and off-peak forward-looking electricity market prices;

Changes to the status of the Production Tax Credit; and

Any other action or change in an acknowledged Integrated Resource Plan
(IRP) update relevant to the calculation of avoided costs.

b=

While only the firsttwo factors listed above apply in this 2022 Standard Avoided
Cost update, PGE is also seeking a waiver to update the Effective Load Carrying
Capability (ELCC) based on updated Qualifying Facilities (QF) Forecast and Solar
Generation Profiles.

Below is a summary of the changes:

Factor 1: Gas Price Projections

Natural gas prices are based on PGE’s forward AECO price curves from August 31, 2021
for May 2022 through December 2025. For 2026-2050, prices are based on the same
methodology as the acknowledged 2019 IRP Update with the most recent long-term
forecast from Wood Mackenzie (2021 H1). The 2026 prices are based on a linear
interpolation from PGE’s curves to the long-term forecast. For 2027 through 2050, prices
align with the AECO prices from the 2021 H1 Wood Mackenzie forecast. Prices after
2051 are escalated with inflation.

The nominal average annual northwest burnertip natural gas price is forecasted to trend
from $2.38/MMBtu in 2023 to $5.93/MMBtu in 2046.

The variable gas transportation costs are based on 2022 AUT variable transportation
costs and loss rates.

The nominal average variable gas transportation cost is forecasted to trend from
$0.07/MMBtu in 2023 to $0.16/MMBtu in 2046.

Factor 2: Electricity Market Projections
The forward trading curves are based on market prices for electricity delivered to PGE'’s
system and calculated according to the methodology approved by the OPUC. The

1 In the Matter of Investigation Into Qualifying Facility Contracting and Pricing, Docket No, UM 1610, Order No. 14-058 at 25-26
(Feb. 24, 2014).
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PGE'’s 2022 Standard AVOIDED COST ANNUAL UPDATE
WORKPAPERS — Page 2

forward trading curves adjusted for delivery are used to price avoided costs during the
resource sufficiency period. For May 2022 through December 2024, the market prices
are based on PGE’s forward Mid-Columbia trading curve from March 31, 2022.

As in the current Schedule 201 prices, wheeling costs remain based on 2020 BPA rates
consistent with the 2019 IRP Update adjusted for inflation.

Additional Updates

Updated QF Forecast. PGE’s current avoided cost prices assume that all QFs
that have executed contracts will come online. In this filing, PGE updated its
portfolio based on the assumption that 100% of the QFs under Schedule 202 that
have executed contracts but have not yet achieved commercial operation will come
online, and that 50% of the QFs under Schedule 201 that have executed contracts
but have not yet achieved commercial operation will come online.

PGE’s approach is fair and reasonable for the following reasons:

1. PGE has executed just eight (8) Schedule 202 contracts, of which one is
operational, four are currently under contract but have not yet achieved
commercial operation, two were converted to a bilateral contract, and one was
terminated by the Seller. Given the limited history for QFs of this size, the
sophistication of the developers of these projects, and the significant size of
these projects (in aggregate all eight projects are 419MWs), it is reasonable for
PGE to assume that the four Schedule 202 QFs currently under contract will
achieve commercial operation.

2. The 50% assumed success rate for Schedule 201 projects is based on actual
experience for all of PGE’s executed Schedule 201 QF contracts to date,
consistent with the data PGE presented at the IRP Roundtable.

3. PGE did not include any assumed renewal rate at this time given its limited
historical experience, because PGE does not expect a meaningful amount of
renewals to occur prior to 2030 (just 6GMW currently under contract with PGE
are up for renewal between now and 2030).

The new forecast assumption described above resulted in a reduction of
approximately 44MW from the QF portfolio, of which 37MW was attributable to the
solar portfolio.

Updated Solar Generation Profiles. PGE’s current avoided cost prices are
based on only one solar generation profile for a proxy resource located in
Christmas Valley. Based on feedback received during PGE’s 2021 avoided cost
update, PGE updated its solar generation profiles used to calculate ELCC values
to use three proxy resources, which includes two east-side resources (Christmas
Valley and Wasco) and one west-side resource (McMinnville). PGE presented
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PGE’s 2022 Standard AVOIDED COST ANNUAL UPDATE
WORKPAPERS - Page 3

detailed information related to these proxy resources at its March 14, 2022 IRP
Roundtable.

To incorporate three proxy resources for the purpose of determining a single solar
capacity contribution (ELCC), PGE determined it was most reasonable to calculate
a weighted average capacity contribution on an hour-by-hour basis based on the
location of PGE’s solar QF resources currently online, plus the solar QF resources
that have executed contracts but are not online (in proportions consistent with the
new forecast assumption above). This resulted in an approximate weighting of
76.6% to the two east-side resources (split 50/50 between the two locations), and
23.4% to the west-side resource. As an example, for a single hour, the actual
capacity factor used in that hour would be calculated as follows:

Christmas Valley McMinnville Wasco
East Side West Side East Side
Weighting 38.3% 23.4% 38.3% A
Capacity Factor 0.27 0.26 0.3 B
Weighted Capacity Factor 10.3% 6.1% 11.5% C= A*B

Total Capacity Factor:
27.9% Sum of C

Deficiency/Sufficiency Periods

There is no change to the Deficiency/Sufficiency periods as a result of this May 1 Update.
The current Deficiency/Sufficiency periods approved by the Commission in Order No. 20-
171 are stated below for reference purposes:

e Resource Sufficiency Period is the period from the current year through 2024.
e Resource Deficiency Period is the period from 2025.

Avoided Cost Pricing Estimates

Tables 1 through 3 (following) summarize the results for PGE’s fixed price option. Tables
1a, 1b, 2a, 2b, 3a, and 3b? are estimates of monthly on- and off-peak avoided costs for
energy and capacity over 20 years beginning in May 2022. The pricing is comprised of
the energy plus the capacity costs (discussed below).?

4Table 1: Base Load QF; Table 2: Wind QF; Table 3: Solar QF.
3 Avoided Cost Components section.
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The sufficiency period prices (expressed in $/MWh or mills’lkWh) for the years 2022
through 2024, are based on the forward electricity prices adjusted for delivery as
discussed above.

The deficiency period prices begin in 2025. The on-peak prices represent both capacity
and energy costs, while off-peak prices represent energy costs only. The on-peak price
includes the following costs of a CCCT: fuel, variable operation and maintenance (O&M),
capacity, and other fixed costs. The off-peak price includes fuel, variable O&M, and other
fixed costs. The "other fixed costs" represent the energy portion of the fixed costs of a
CCCT. Other fixed costs are calculated by taking the fixed costs of a CCCT minus
the real levelized capital carrying cost and fixed O&M of an SCCT. The result (other fixed
costs) represents the energy portion of the fixed costs of a CCCT. On-peak periods are
from 6 a.m. through 10 p.m. Mondays through Saturdays. The off-peak hours are from
10 p.m. until 6 a.m. Mondays through Saturdays and all twenty-four hours on Sunday.*
Table 4 provides integration costs avoided. Tables 4 and 5 show the projected on- and
off-peak resource sufficiency period forward market prices.

Avoided Cost Components

Energy:

Tables 6 through 13 in the work papers show the other fixed costs, variable O&M, fuel
costs, gas forecast avoided cost components (with and without transportation), and
capacity.

Table 6 contains the energy portion of a CCCT, calculated using fixed costs of a CCCT
minus the real levelized capital carrying cost and fixed O&M of an SCCT.

Table 7 shows the variable O&M associated with the CCCT and Table 8 shows the
projected fuel costs.

Table 9a and 9b contains the forecasted gas prices in $/MMBtu.

Tables 4, 6, 7 and 8 can be summed to equal the total on-peak avoided costs in Table
1a. Tables 5, 6, 7 and 8 can be summed to equal the total off-peak avoided costs in
Table 1b.

Capacity:

The on- and off-peak SCCT-related capacity component costs are shown in Tables 10a
and 10b, 11a and 11b, and 12a and 12b. Tables 10b, 11b, and 12b are blank since no
capacity value is calculated for the off-peak period. The capacity values are applicable
only to on-peak hours.

4 Schedule 201, Sheet 201-3.
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Portland General Electric
Avoided Cost Study
On-Peak Energy, Base Load

Table S.1a Nominal $/MWh
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec Annual
2022 0.00 0.00 0.00 0.00 4143 50.86 10157 17292 11074 70.99 69.97 92.39
2023 92.39 81.18 53.66 36.84 33.27 39.90 11036 15206  107.28 61.73 62.53 76.46 75.77
2024 73.79 66.95 48.06 35.24 31.1 39.99 9475 13038 92.12 5575 56.46 68.96 66.30
2025 21.37 21.08 20.07 18.77 18.61 18.83 19.07 19.13 19.07 19.25 19.72 21.05 19.66
2026 20.46 20.55 20.63 19.65 19.74 19.83 19.91 20.00 20.09 20.18 21.30 2140 20.31
2027 21.27 21.36 21.46 20.28 20.35 20.38 20.53 20.63 20.72 20.95 21.82 2192 20.97
2028 22.95 23.05 21.76 20.28 20.37 20.46 20.55 20.65 20.74 20.85 2199 22.08 2131
2029 22 66 2276 2219 20.82 209 21.00 21.10 21.19 21.29 2141 22 56 22 66 21.1M
2030 23.26 2337 23.26 2215 2224 2234 22.44 2255 22,65 2275 2407 2417 2293
2031 2314 2324 2341 2239 22.46 2259 22.69 2277 229 22.99 2452 24 60 2314
2032 24.85 2497 2521 241 24.22 24.30 2441 24 55 24 65 2479 26.02 2611 24,85
2033 27.96 2810 27.00 2547 25.60 2570 2583 2595 26.06 26.18 2751 2763 26.58
2034 31.45 31.60 28.44 27.20 27.32 27.46 27.56 27.68 27.83 27.93 2959 2972 28.63
2035 30.16 30.28 2917 27.91 28.01 2817 28.30 2841 28.55 26.66 30.78 30.92 2511
2036 31.55 1N 30.18 28.40 28.39 2927 29.03 2871 29.70 29.25 30.02 3041 29.67
2037 31.44 3128 30.18 2891 2914 2891 28.94 29.06 29.20 29.44 28.03 27.98 29.37
2038 30.42 30.46 31.60 30.14 30.34 30.19 30.39 30.48 3047 30.51 33.30 33.36 30.98
2039 30.80 31.06 32.61 31.39 31.23 31.23 31.24 31.54 31.69 31.73 31.69 319 31.52
2040 31.95 3234 33.63 32.36 3264 33.10 33.19 32.95 33N 33.16 3281 3264 32.83
2041 33.24 3352 37.64 36.93 37.62 37.74 37.46 37.24 37.73 37.80 4047 39.78 37.28
2042 39.84 3984 39.04 38.40 38.40 38.86 38.58 38.73 3877 38.44 42.08 4244 3945
2043 41.48 4226 39.84 38.55 392 39.35 3949 39.23 39.26 39.34 4334 4269 40.32
2044 44 32 46.27 41.38 40.56 40.56 40.7 41.29 41.04 40.62 40.70 4524 4509 4230
2045 46.42 46.31 42.50 41.90 42.29 42.09 42 66 4241 42.36 4245 46.82 46.66 43.72
2046 47.79 4847 44.24 4313 43.92 4408 43.82 4405 43.49 41 4924 49.08 4543
2047 49.91 5014 4535 44.42 44.42 44 60 4.7 4441 4434 44 63 51.16 5043 46.52

Portland General Electric
Avoided Cost Study
Off-Peak Energy, Base Load

Table S.1b Nominal $/MWh
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec Annual
2022 0.00 0.00 0.00 0.00 32.25 34.29 51.37 75.07 73.03 61.81 60.79 77.10
2023 76.59 67.42 42.96 29.70 23.08 27.92 5142 71.23 66.61 53.09 5441 64.94 52.48
2024 70.38 61.08 4512 31.5 22,62 24,59 57.08 7914 74.00 50.61 51.88 61.86 5249
2025 2137 21.08 20.07 18.77 18.61 18.83 19.07 19.13 19.07 19.25 19.72 21.05 19.66
2026 20.46 20.55 20.63 19.65 19.74 19.83 19.91 20.00 20.09 2018 21.30 21.40 20.31
2027 21.27 21.36 21.46 20.28 20.35 20.38 20.53 20.63 20.72 20.95 21.82 21.92 20.97
2028 22.95 23.05 21.76 20.28 20.37 20.46 20.55 20.65 20.74 20.85 21.99 22.08 2131
2029 22.66 2276 2219 20.82 2091 21.00 21.10 2119 21.29 2141 22,56 22 66 21.70
2030 23.26 2337 23.26 2215 22.24 22.34 22.44 2255 22.65 2275 24.07 2417 22.94
2031 23.14 23.24 234 22.39 22.46 22.59 22.69 2277 229 22.99 24.52 24 60 2314
2032 2485 2497 2521 241 24.22 24.30 2441 24 55 24 65 2479 26.02 261 24 84
2033 27.96 28.10 27.00 2547 2560 2570 25.83 2595 26.06 26.18 27.81 27.63 26.57
2034 3145 31.60 28.44 27.20 27.32 27.46 27.56 2768 27.83 27.93 29.59 29.72 28.64
2035 30.16 30.28 29.17 211 28.01 2817 28.30 2841 28.55 28.66 30.78 30.92 29.10
2036 3155 n 3018 28.40 28.39 29.27 29.03 281 29.70 29.25 30.02 304 29.66
2037 3144 31.28 3018 2891 29.14 28.91 28.94 29.06 29.20 2944 28.03 27.98 29.36
2038 3042 30.46 31.60 30.14 30.34 30.19 30.39 3048 3047 30.51 33.30 33.36 30,97
2039 30.80 31.06 32.61 31.39 31.23 31.23 31.24 31.54 31.69 31.73 31.69 1. 31.51
2040 31.95 3234 33.63 32.36 3264 33.10 3319 32.95 33N 33.16 32.81 32.64 32.82
2041 3324 3352 37.64 36.93 37.62 3774 37.46 3724 3773 37.80 40.47 39.78 37.30
2042 39.84 39.84 39.04 38.40 38.40 38.86 38.58 38.73 38.77 38.44 42.08 42.44 39.45
2043 41.438 4226 39.84 38.55 3921 39.35 3949 39.23 39.26 39.34 43.34 42.69 40.33
2044 44 32 46.27 41.38 40.56 40.56 40.71 41.29 41.04 40.62 40.70 4524 4509 4229
2045 46.42 46.31 42.50 41.90 42.29 42.09 42 66 4241 42.36 4245 46.82 46.66 4373
2046 47.79 4847 44.24 4313 43.92 44.08 43.82 44.05 4349 4411 49.24 49.08 4542
2047 49.91 50.14 4535 44.42 44.42 44 60 4471 4441 4434 44 63 51.16 50.43 46.52
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Portland General Electric
Avoided Cost Study
On-Peak Energy, Wind

Table S.2a Mominal 5/MWh

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec Annual
2022 0.00 0.00 0.00 0.00 41.09 8052 10123 17259 11040 70.65 69.63 92.06

2023 92.05 §0.64 53.31 36.49 32.93 39.55  110.01 161.71 106.93 61.39 62.18 76.12 75.42
2024 73.44 66.60 47.71 34.89 30.66 39.64 9440 130.03 91.77 55.40 56.11 63.61 65.94
2025 21.01 20.72 19.71 18.41 18.25 15.47 18.71 18.77 18.71 18.89 19.36 20.69 19.30
2026 20.09 2018 20.26 19.28 19.37 19.46 19.54 19.63 19.73 19.81 20.94 21.03 19.94
2027 20.89 20.99 21.09 19.91 19.98 20.01 20.16 20.25 20.35 2058 2145 21.54 20.60
2028 2257 22.66 21.38 19.90 19.99 20.08 2017 20.26 20.36 2047 2160 21.70 20.92
2029 2227 2237 21.80 2043 2052 20.61 20.70 20.80 20.90 21.02 2217 2227 21.32
2030 22.87 2297 22.86 2175 2184 21.95 22.04 2214 2225 2235 2367 23.78 2253
2031 2273 22.83 23.00 2198 22.06 2218 22.28 22.36 2250 2258 2412 24.20 2273
2032 24 .44 24 55 2479 23.70 23.81 2388 23.99 2413 2423 2437 25.61 25.69 2444
2033 27.53 27.68 26.58 25.04 2517 2527 2541 2553 2564 2576 27.09 27.21 26.15
2034 31.01 31.16 28.01 26.77 26.89 27.02 2713 27.25 2740 27.50 2915 29.29 28.19
2035 29.72 29.84 28.73 2747 2757 2773 27.86 2797 28.11 28.22 30.34 30.48 28.67
2036 31.10 30.66 29.73 27.95 27.94 25.82 28.58 28.26 29.25 28.80 2957 29.96 2922
2037 30.98 30.82 29.72 2845 28.68 2845 28.48 28.60 28.74 28.98 2757 27.53 28.91
2038 29.96 29.99 3113 2967 2988 2972 29.92 30.01 30.00 30.04 32.84 32.89 30.51
2039 30.32 30.59 3214 30.1 30.75 30.75 30.76 31.06 N2 31.25 .21 31.43 31.04
2040 31.46 31.85 3314 31.87 3215 32.61 32.70 32.46 32.63 32.67 32.32 32.15 32.34
2041 32.74 33.02 3714 36.43 37.12 37.24 36.96 36.74 37.23 3731 39.97 39.29 36.78
2042 39.33 39.34 35.54 37.90 37.89 38.36 38.07 35.22 35.26 37.94 4157 41.93 35.94
2043 40.97 41.74 39.32 38.03 38.69 38.83 38.97 35.71 38.74 38.82 4282 4217 39.80
2044 4379 4574 40.85 40.04 40.04 4018 40.76 40.51 40.09 4017 4471 44 56 4178
2045 45.88 4577 41.96 41.36 4175 4155 4212 41.87 41.82 419 46.28 46.12 43.18
2046 47.24 47.92 43.69 4287 4336 4353 43.27 4349 42.94 4356 45.68 48.53 44 88
2047 49.34 49.58 4478 43.86 43.86 4404 4415 43.84 4378 4407 50.60 49.87 45.96

Portland General Electric
Avoided Cost Study

Off-Peak Energy, Wind
lable §.2b Nominal 5/MWh

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
2022 0.00 0.00 0.00 0.00 3191 33.95 51.03 74.73 72.69 61.47 60.46 76.77

2023 76.25 67.07 42.61 29.36 2273 27.57 51.07 70.89 66.27 52.74 54.07 64.60 5213
2024 70.03 60.73 44.77 31.16 22.27 24.24 56.72 78.79 73.64 50.26 51.52 61.50 5214
2025 21.01 20.72 19.71 18.41 18.25 18.47 18.71 18.77 18.71 18.89 19.36 20.69 19.30
2026 20.09 20.18 20.26 19.28 19.37 19.46 19.54 19.63 19.73 19.81 20.94 21.03 19.95
2027 20.89 20.99 21.09 19.91 19.98 20.01 20.16 20.25 20.35 20.58 2145 21.54 20.59
2028 22.57 22.66 21.38 19.90 19.99 20.08 2017 20.26 20.36 2047 21.60 21.70 20.93
2029 22.27 22.37 21.80 2043 20.52 20.61 20.70 20.80 20.90 21.02 2217 22.27 2131
2030 22.87 22.97 22.86 21.75 21.84 21.95 22.04 2215 2225 22.35 23.67 23.78 22.54
2031 22.73 22.83 23.00 21.98 22.06 2218 2228 22.36 22.50 22.58 2412 24.20 22,74
2032 24.44 24.55 24.79 23.70 23.61 23.88 23.99 2413 24.23 24.37 25.61 25.69 24.43
2033 27.53 27.68 26.58 25.04 2617 2527 2541 2553 2564 2576 27.09 27.21 26.15
2034 31.01 31.16 25.01 26.77 26.89 27.02 2713 27.25 2740 27.50 29.15 29.29 28.20
2035 29.72 29.84 28.73 2747 27.57 2773 27.86 27.97 28.11 28.22 30.34 30.48 28.66
2036 31.10 30.66 29.73 27.95 27.94 28.82 28.58 28.26 29.25 28.80 29.57 29.96 29.21
2037 30.98 30.82 29.72 28.45 25.68 28.45 25.48 28.60 28.74 28.98 2757 27.53 28.90
2038 29.96 29.99 31.13 29.67 29.88 29.72 29.92 30.01 30.00 30.04 32.84 32.89 30.50
2039 30.32 30.59 3214 30.91 30.75 30.75 30.76 31.06 321 31.25 321 31.43 31.03
2040 31.46 31.85 3314 3187 3215 32.61 32.70 32.46 32,63 32.67 3232 3215 32.33
2041 32.74 33.02 3714 36.43 37.12 37.24 36.96 36.74 37.23 3731 39.97 39.29 36.80
2042 39.33 39.34 38.54 37.90 37.89 38.36 38.07 38.22 38.26 37.94 41.57 41.93 38.95
2043 40.97 41.74 39.32 38.03 38.69 38.83 38.97 38.71 38.74 38.82 4282 4217 39.81
2044 43.79 45.74 40.85 40.04 40.04 40.18 40.76 40.51 40.09 4017 44.71 44.56 41.76
2045 45.88 4577 41.96 41.36 41.75 41.55 4212 41.87 41.82 41.91 46.28 46.12 43.19
2046 47.24 47.92 43.69 42,57 43.36 43.53 43.27 43.49 42.94 43.56 48.68 48.53 44.87

2047 4934 49.58 4478 43.86 43.86 4404 4415 4384 4378 4407 50.60 4987 45.96
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Portland General Electric
Avoided Cost Study
On-Peak Energy, Solar

Table 5.3a Nominal $/MWh
Year Jan Feb ar Apr May Jun Jul Aug Sep Dct Mov Dec Annual
2022 0.00 0.00 0.00 0.00 40.01 4944 10016 17151 109.33 69.58 68.56 90.98
2023 90.95 79.74 52.22 35.40 31.83 3846 10892 15062  105.84 60.29 61.09 75.02 7433
2024 72.32 65.48 46.59 3377 2954 38.52 93.26 12891 90.65 54.28 5499 67.49 64.83
2025 19.87 19.58 18.57 17.27 17.11 17.33 17.57 17.63 17.657 17.75 18.22 19.55 18.16
2026 18.93 19.02 19.10 18.12 18.21 18.30 18.38 18.47 18.56 18.65 19.77 19.87 18.78
2027 19.71 19.80 19.90 15.72 18.79 15.82 18.97 19.06 19.16 19.39 20.26 20.35 19.41
2028 21.36 2145 20.16 15.69 18.78 18.87 18.96 19.05 19.14 19.26 20.39 2049 19.71
2029 21.03 2113 20.56 19.19 19.28 19.38 19.47 19.56 19.66 19.78 20.94 21.03 20.08
2030 21.60 21.71 21.60 2049 2058 20.68 20.78 20.89 20.99 21.09 2241 2251 2127
2011 21.44 2154 217 20.70 2077 20.90 21.00 21.07 2122 2129 22.83 2291 2145
2032 2313 2324 2348 2239 2249 22 57 2268 2282 22.92 23.06 24.29 2438 2312
2033 26.19 26.34 2524 23.70 2383 23.93 24.07 2419 24.30 2442 2575 2587 2481
2034 29.65 29.79 26.64 25.40 2552 25 66 2576 2588 26.03 2613 27.79 27.92 26.83
2035 28.33 2845 27.33 26.07 26.18 26.34 26.46 26.58 26.72 26.83 28.94 29.09 2727
2036 29.68 2924 28.30 26.53 26.51 27.40 2715 26.84 27.83 27.38 28.14 2853 27.79
2037 29.52 29.37 28.27 27.00 2723 26.99 27.03 2714 27.28 2753 26.12 26.07 2746
2038 2847 28.51 29.65 28.19 28.39 28.23 2844 28.52 28.52 28.56 31.35 31.40 29.03
2039 28.81 29.07 30.62 29.40 2923 29.24 2924 2954 29.69 2974 29.70 2992 2952
2040 29.92 30.30 31.59 30.32 30.61 31.07 31.16 309 31.08 31.13 30.77 30.61 30.80
2041 31.16 31.45 35.56 34.85 35.55 35.67 35.39 3517 35.66 35.73 38.39 37 35.20
2042 37.72 37.73 36.93 36.29 36.28 36.75 36.46 36.61 36.65 36.33 39.97 40.32 37.33
2043 39.32 40.09 37.68 36.39 37.05 37.19 37.32 37.07 37.10 37.18 4118 4052 38.16
2044 4212 44 .07 39.17 38.36 38.36 38.50 39.09 38.54 384 38.49 43.03 4288 40.10
2045 4417 44 06 40.25 39.65 40.04 39.84 4041 40.16 4011 40.20 44 57 4441 4147
2046 4549 4617 41.94 40.83 4162 41.78 4152 4175 41.20 41.82 465.94 46.78 4314
2047 47.56 47.80 43.00 42.08 42.08 42 26 4237 42.06 41.99 4228 48.82 45.09 4418

Portland General Electric
Avoided Cost Study
Off-Peak Energy, Solar

lable 5.3b Nominal 5/MWh
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNow Dec Annual
2022 0.00 0.00 0.00 0.00 30.84 32.88 4995 73.65 71.62 60.40 59.38 75.69
2023 75.15 65.98 41.51 28.26 2164 26.48 4998 69.79 6517 51.65 52.97 63.50 51.04
2024 65.91 59.61 43.65 30.04 2115 23.12 55.61 T7.67 7253 4914 50.41 60.39 51.02
2025 19.87 19.58 18.57 17.27 7.1 17.33 17.57 17.63 17.57 17.75 15.22 19.55 18.16
2026 18.93 19.02 19.10 18.12 18.21 18.30 18.38 15.47 18.56 18.65 19.77 19.87 18.78
2027 19.71 19.80 19.90 18.72 18.79 18.82 18.97 19.06 19.16 19.39 20.26 20.35 19.41
2028 21.36 2145 20.16 18.69 18.78 18.87 18.96 19.05 19.14 19.26 20.39 2049 19.71
2029 21.03 2113 20.56 19.19 19.28 19.38 19.47 19.56 19.66 19.78 20.94 21.03 20.08
2030 21.60 21.71 21.60 2049 2058 20.68 20.78 20.89 20.99 21.09 2241 22.51 2128
2031 2144 2154 21.71 20.70 2077 20.90 21.00 21.07 21.22 2129 22.83 22.9 2145
2032 23.13 2324 23.48 22.39 2249 2257 2268 2282 22.92 23.06 2429 2438 2312
2033 26.19 26.34 2524 23.70 2383 23.93 24.07 2419 24.30 2442 2575 2587 24.81
2034 29.65 29.79 26.64 2540 2552 25.66 2576 2588 26.03 26.13 27.79 27.92 26.84
2035 28.33 2845 27.33 26.07 26.18 26.34 26.46 26.58 26.72 26.83 28.94 29.09 2727
2036 29.68 29.24 28.30 26.53 26.51 27.40 2715 26.84 27.83 27.38 28.14 28.53 27.79
2037 29.52 29.37 28.27 27.00 2723 26.99 27.03 2714 27.28 2743 26.12 26.07 2745
2038 2847 28.51 29.65 28.19 2839 28.23 28.44 2552 28.52 28.56 31.35 31.40 29.01
2039 28.81 29.07 30.62 29.40 2923 29.24 29.24 2954 29.69 29.74 29.70 29.92 2952
2040 29.92 30.30 31.59 30.32 30.61 31.07 31.16 30.91 31.08 31.13 3077 30.61 30.79
2041 31.16 31.45 35.56 34.85 35.55 35.67 35.39 3617 35.66 35.73 38.39 377 35.22
2042 37.72 37.73 36.93 36.29 36.28 36.75 36.46 36.61 36.65 36.33 39.97 40.32 37.34
2043 39.32 40.09 37.68 36.39 37.05 3719 37.32 37.07 3710 37.18 41.18 40.52 38.17
2044 4212 44.07 3917 38.36 38.36 38.50 39.09 38.84 3541 38.49 43.03 42.88 40.09
2045 4417 44.06 40.25 39.65 40.04 39.84 40.41 40.16 40.11 40.20 44 57 4441 4148
2046 4549 4617 41.94 40.83 41.62 41.78 4152 4175 41.20 41.82 46.94 46.78 4313
2047 47.56 47.80 43.00 42.08 42.08 42.26 4237 4206 41.99 4228 48.82 48.09 4417
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Table 5.4

Year

Jan

Portland General Electric
Avoided Cost Study

UM 1728 Application to Update Schedule 201
Avoided Cost Power Purchase Information
Attachment A ~ Redacted

Projected On Peak Resource Sufficiency Period Delivered Wholesale Prices

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Dct

Mominal 5/MWh

Mow

Dec

Page 9

Annual

2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047

Table 5.5

Year

92.39
73.79

Jan

81.18
66.95

53.66
48.06

36.84
35.24

4143
33.27
31.01

50.86
39.90

101.57
110.36
94.75

39.99

Portland General Electric
Avoided Cost Study

172.92
1562.06
130.38

110.74
107.28
92.12

70.99
61.73
55.75

Projected Off Peak Resource Sufficiency Period Delivered Wholesale Prices

Feb

Mar

Apr

May Jun Jul

Aug

Sep

Dct

69.97
62.53
56.46

92.39
76.46
65.96

Mominal $/MWh

MNaov

Dec

8977
75.78
66.16

Annual

2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047

76.59
70.38

67.42
61.08

42.96
4512

29.70
31.51

3225 3429 51.37
23.08 27.92 5142
22.62 2459 57.08

75.07
7.23
79.14

73.03
66.61
74.00

61.81
53.09
50.61

60.79
54.41
51.88

77.10
64.94
61.86

39.15
52.37
52.55
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Portland General Electric
Avoided Cost Study
Total Projected Other Fixed Avoided Costs

Table S.6 MNominal $/MWh
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec
2022 - - - - - - - - - - - -
2023 - - - - - - - -

2024 - - - - - - - - - - - -

2025 356 356 3.56 3.56 3.56 356 3.56 3.56 3.56 356 3.56 3.56
2026 363 363 363 363 363 363 363 363 363 363 363 363
2027 3.70 370 3.70 3.70 3.70 370 3.70 3.70 3.70 370 3.70 3.70
2028 377 377 377 377 377 377 377 377 377 377 377 377
2029 3.86 3.86 3.86 3.86 3.86 3.86 3.86 3.86 3.86 3.86 3.86 3.86
2030 394 394 3.94 3.94 394 394 3.94 3.94 394 394 3.94 3.94
2031 4.02 4.02 4.02 4.02 4.02 4.02 4.02 4.02 4.02 4.02 4.02 4.02
2032 4.09 4.09 4.09 4.09 4.09 4.09 4.09 4.09 4.09 4.09 4.09 4.09
2033 418 418 418 418 418 418 418 418 418 418 418 418
2034 427 4.27 427 427 4.27 4.27 427 427 4.27 4.27 427 427
2035 4.36 4.36 4.36 4.36 4.36 4.36 4.36 4.36 4.36 4.36 4.36 4.36
2036 443 443 443 443 443 443 443 443 443 443 443 443
2037 4.54 4.54 4.54 4.54 4.54 4.54 4.54 4.54 4.54 4.54 4.54 4.54
2038 463 463 4.63 4.63 463 463 4.63 4.63 463 463 4.63 4.63
2039 472 472 472 472 472 472 472 472 472 472 472 472
2040 4.81 481 4.81 4.81 4.81 481 4.81 4.81 4.81 481 4.81 4.81
2041 4.92 4.92 4.92 4.92 4.92 4.92 4.92 4.92 4.92 4.92 4.92 4.92
2042 502 502 £.02 5.02 5.02 502 £.02 5.02 5.02 502 £.02 £.02
2043 512 512 512 512 512 512 512 512 512 512 512 512
2044 521 521 5 5.21 521 521 5 5.21 521 521 5 5
2045 5.34 5.34 5.34 534 534 5.34 5.34 534 534 5.34 5.34 5.34
2046 544 544 544 544 544 544 544 544 544 544 544 544
2047 556 556 5.56 556 556 556 5.56 556 556 556 5.56 5.56

Portland General Electric
Avoided Cost Study
Total Projected Avoided Variable O&M Costs

Table 5.7 MNominal $/MWh
Year Jan Feb Var Apr Way Jun Jul Aug Sep Oct Nav Dec
2022 - - - - - - - -
2023 - - - - - - - - - -

2024 - - - - - - - - - - - -

2025 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
2026 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
2027 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
2028 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
2029 0.91 0.91 0.9 0.1 0.91 0.91 0.91 0.91 0.91 0.1 0.91 0.91
2030 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
2031 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
2032 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
2033 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
2034 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01
2035 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03
2036 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05
2037 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07
2038 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10
2039 112 1.12 1.12 1.12 1.12 1.12 1.12 1.12 1.12 1.12 1.12 1.12
2040 1.14 1.14 1.14 1.14 1.14 1.14 1.14 1.14 1.14 1.14 1.14 1.14
2041 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
2042 1.19 1.19 1.19 1.19 1.19 1.19 1.19 1.19 1.19 1.19 1.19 1.19
2043 1.21 1.21 1.21 1.21 1.21 1.21 1.21 1.21 1.21 1.21 1.21 1.21
2044 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24
2045 1.26 1.26 1.26 1.26 1.26 1.26 1.26 1.26 1.26 1.26 1.26 1.26
2046 1.29 1.29 1.29 1.29 1.29 1.29 1.29 1.29 1.29 1.29 1.29 1.29

2047 1.31 1.31 1.31 1.31 1.31 1.31 1.31 1.31 1.31 1.31 1.31 1.31
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Avoided Cost Study
Total Projected Avoided Fuel Costs

Table 5.8 Mominal §/MWh
Year Jan Feb Mar Apr May Jun Jul Aug Sep Dct Mo Dec Annual
2022 - - - - - - - - - - - - -
2023 - - - - - - - - - - - - -
2024 - - - - - - - - - - - - -
2025 16.97 16.69 1667 14.37 14.21 14 43 14 67 1473 14 67 14 86 16.32 16.65 1527
2026 15.97 16.06 16.14 1516 15.25 15.34 15.42 15.51 15.60 15.69 16.82 16.91 15.82
2027 16.69 16.78 16.88 15.70 16.77 15.80 16.95 16.05 16.14 16.37 17.24 17.34 16.39
2028 18.29 18.38 17.09 15.62 16.71 15.80 15.89 15.98 16.07 16.19 17.32 17.42 16.64
2029 17.89 17.99 1742 16.05 16.14 16.23 16.33 16.42 16.52 16.64 17.79 17.89 16.94
2030 18.40 18.50 18.39 17.28 17.38 17 48 17.58 17 68 17.78 17.88 19.20 19.31 18.07
201 18.17 18.27 18.44 1742 1760 1762 17.72 17.80 17.94 18.02 19 56 19.63 1817
2032 19.80 19.91 2015 19.06 19.16 19.24 19.35 19.49 19.59 19.73 2097 21.05 1979
2033 2279 22.93 21.83 20.29 20.42 20.53 20.66 20.78 20.89 21.01 22.34 2246 2141
2034 26.17 26.32 2316 2192 22 04 2218 2228 2241 22 55 22 66 2431 24 44 2335
2035 2478 24 90 2378 22 52 22 63 2279 2291 23.03 2317 2328 2539 25 54 2372
2036 26.07 25 63 24 69 2292 2290 2379 2354 2323 24 22 2377 24 53 24 92 2418
2037 2583 26 67 24 K7 2330 2353 2330 2333 23 45 2359 2383 2242 2237 2376
2038 24.70 24.74 2587 24.42 24.62 2446 24 67 2475 24.74 24.78 27.58 2763 2525
2039 24.96 26.22 26.77 25,55 26.38 25.39 25.39 25.69 25.84 26.89 2585 26.07 2567
2040 26.00 26.39 27 68 26.41 26.69 2714 27.24 27.00 2717 2721 26.86 26.69 26.88
2041 2715 27 44 3156 3085 3154 3166 3138 3116 3165 3172 3438 33.70 3119
2042 3363 3364 3284 3219 3219 32 66 3237 3252 3256 3223 3587 36.23 3324
2043 3515 3592 3351 3221 3288 33.01 3315 32.90 3293 33.00 37.01 36.35 3399
2044 37.87 39.82 34.93 341 3411 34.26 34.84 34.59 34.16 34.25 38.79 38.64 3584
2045 39.83 39.71 35.90 35.31 3570 3549 36.06 35.81 3576 35.85 40.22 40.06 3043
2046 41.05 4173 3750 36.39 3718 37.35 37.08 3731 36.76 37.38 42 50 4234 3870
2047 4303 4327 3548 3755 3755 3773 37.84 3754 3747 3776 44 29 4356 39.65

Portland General Electric

Avoided Cost Study

Forecasted Gas Price - GPf

MBtu - without transportation)

Table 5.9a
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Portland General Electric

Avoided Cost Study
Forecasted Gas Price - GPf ($/MMBtu - including transportation)
lable 5.9b Nominal 5/MMbtu
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
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Table 5.10a Naminal $/MWh
“Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec
2022 - - - - - - - - - - - -
2023 - - - - - - - - - - - -
2024 - - - - - - - - - - - -
2025 2631 263 263 263 263 263 263 26.3 26.3 26.3 26.3 26.3
2026 2685 2685 2585 2685 2685 2685 26850 26485 | 2685 2685 2685 | 26485
2027 27.40 27.40 27.40 27.40 27.40 27.40 27.40 2740 2740 2740 2740 2740
2028 2798 2795 2706 270E 0 27O 2706 2706 ZFOE| 2708 27TOE | ZFO5 | 2706
2029 2854 2854 2354 2854 2854 2354 2854 2854 | 2854 2854 2854 | 2854
2030 2912 2912 29512 23412 2912 29412 29120 2512 29412 2912 2512 2912
2031 2972 2872 292 XMV 2B 2892 XMT2 2872 292 AT 2872 2872
2032 3013 30,13 30,13 30,13 30,13 30,13 30.13 3013 3013 3013 3013 3013
2033 3095 30.95 30.95 30.95 30.95 30.95 30.95 3095 3095 3095 3095 3095
2034 3168 31.68 31.68 31.68 31.68 31.68 31.68 31.68 31.68 31.68 31.68 31.68
2035 3223 3223 3223 3223 3223 3223 3223 3223 3223 3223 3223 3223
2035 3278 3278 3278 3278 3278 3278 3278 3278 3278 3278 3278 3278
2037 33.56 3356 3356 3356 3356 3356 3356 3356 3356 3356 3356 3356
2038 3425 34.25 34.25 34.25 34.25 34.25 34.28 3428 3428 3428 3428 3428
2039 3495 34.95 34.95 34.95 34.95 34.95 34.95 3495 3495 3495 3495 3495
2040 3567 3567 3567 3567 3567 3567 3567 3567 3567 3567 3567 3567
2041 35.40 35.40 35.40 35.40 35.40 35.40 35.40 35.40 35.40 35.40 35.40 35.40
2042 3714 3714 3714 3714 3714 3714 3714 T4 T4 T4 T4 T4
2043 3T, 3T 3T 3T 3T 3T T ITH ITH ITH ITH ITH
2044 35.56 33.56 33.56 33.56 33.56 33.56 33.56 33.56 33.56 33.56 33.56 33.56
2045 39.60 39.60 39.60 39.60 39.60 39.60 39.60 39.60 39.60 39.60 39.60 39.60
2045 4028 40.28 40.28 40.28 40.28 40.28 40.28 4028 4028 4028 4028 4028
2047 1.1 41.11 41.11 41.11 41.11 41.11 41.11 4.1 4.1 4.1 4.1 4.1

Paortland General Electric
Avoided Cost Study
Off Peak Capacity, Base Load
Table 5.10b Mominal S3/MWh
ear Jan Feb Mar Apr May Jun Jul Aug Sep Oct Naow Dec

2022 - - - - - - - - - - - -

2023 - - - - - - - - - - - -

2024 - - - - - - - - - - - -

2025 - - - - - - - - - - - -

2026 - - - - - - - - - - - -

2027 - - - - - - - - - - - -

2028 - - - - - - - - - - - -

2029 - - - - - - - - - - - -

2030 - - - - - - - - - - - -

2031 - - - - - - - - - - - -

2032 - - - - - - - - - - - -

2033 - - - - - - - - - - - -

2034 - - - - - - - - - - - -

2035 - - - - - - - - - - - -

2035 - - - - - - - - - - - -

2037 - - - - - - - - - - - -

2038 - - - - - - - - - - - -

2039 - - - - - - - - - - - -

2040 - - - - - - - - - - - -

2041 - - - - - - - - - - - -

2042 - - - - - - - - - - - -

2043 - - - - - - - - - - - -

2044 - - - - - - - - - - - -

2045 - - - - - - - - - - - -

2045 - - - - - - - - - - - -

2047



PGE’s 2022 Standard AVOIDED COST ANNUAL UPDATE

WORKPAPERS — Page 15

Portland General Electric

Avoided Cost Study

On Peak Capacity, Wind

UM 1728 Application to Update Schedule 201
Avoided Cost Power Purchase Information
Attachment A ~ Redacted

Page 15

Table 5.11a Nominal S/MWh
ear Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec
2022 - - - - - - - - - - - -
2023 - - - - - - - - - - - -
2024 - - - - - - - - - - - -
2025 16.71 16.71 168.71 16.71 16.71 16.71 16.71 16.71 16.71 16.71 16.71 16.71
2026 17.05 17.05 17.05 17.05 17.05 17.05 17.05 17.05 17.05 17.05 17.05 17.05
2027 17.40 17.40 17.40 17.40 17.40 17.40 17.40 17.40 17.40 17.40 17.40 17.40
2028 17.76 17.76 17.76 17.76 17.76 17.76 17.76 17.76 17.76 17.76 17.75 17.76
2029 18.12 18.12 18.12 18.12 18.12 18.12 18.12 18.12 18.12 18.12 18.12 18.12
2030 18.49 18.49 18.49 18.49 18.49 18.49 18.49 18.49 18.49 18.49 18.49 18.49
2031 18.87 18.87 18.87 18.87 18.87 18.87 18.87 18.87 18.87 18.87 18.87 18.87
2032 19.14 19.14 19.14 19.14 19.14 19.14 19.14 19.14 19.14 19.14 19.14 19.14
2033 19.65 19.65 19.65 19.65 19.65 19.65 19.65 19.65 19.65 19.65 19.65 19.65
2034 2012 2012 20012 20012 20120 20120 20420 20120 201120 20420 200120 20412
2035 2047 2047 2047 2047 2047 2047 2047 2047 2047 2047 2047 2047
2036 2082 2082 2082 2082 2082 2082 2082 2082 2082 2082 2082 2082
2037 213 21.31 2.3 213 21.31 21.31 2.3 21.31 21.31 2.3 213 21.31
2038 275 MIFS| AMF5 | 2175 AMIS | AHMIS| MTF5| 2175 HMIS| HMIS| AHT5| HMTS
2039 2219 21% | 2219 | 2219 2219 2219 | 2219 | 2219 2219 X219 | 2219 | 2219
2040 2265 | 22685 | 2265 | 22685 | 2265 2265 | 2265 | 2265 2265 X265 | 2265 | 2265
2041 23.1 23.11 23.11 23.1 23.1 23.1 231 23.1 23.11 23.1 23.1 23.11
2042 2359 2359 2359 2359 2359 2359 | 2359 2359 2359 2359 | 2359 | 2359
2043 2407 2407 2407 2407 2407 2407 2407 2407 2407 2407 2407 2407
2044 2443 2448 2443 2443 2448 2448 2448 2443 2448 2448 | 2443 2448
2045 2515 | 2515 | 2515 | 2515 2515 | 2515 | 2515 | 2515 | 2515 2515| 2515| 2515
2048 2558 2558 | 2553 | 2553 2558 2558 | 2558 | 2553 2553 2558 | 25583 | 2558
2047 26.10 26.10 26.10 2610 26.10 26.10 26.10 26.10 26.10 26.10 26.10 26.10

Portland General Electric
Avoided Cost Study
Off Peak Capacity, Wind
Table 5.11b Mominal S/MWWh

“rear Jan Feb Iar Apr May Jun Jul Aug Sep Oct Now Dec

2022 - - - - - - - - - - - -

2023 - - - - - - - - - - - -

2024 - - - - - - - - - - - -

2025 - - - - - - - - - - - -

2026 - - - - - - - - - - - -

2027 - - - - - - - - - - - -

2028 - - - - - - - - - - - -

2029 - - - - - - - - - - - -

2030 - - - - - - - - - - - -

2031 - - - - - - - - - - - -

2032 - - - - - - - - - - - -

2033 - - - - - - - - - - - -

2034 - - - - - - - - - - - -

2035 - - - - - - - - - - - -

2036 - - - - - - - - - - - -

2037 - - - - - - - - - - - -

2038 - - - - - - - - - - - -

2039 - - - - - - - - - - - -

2040 - - - - - - - - - - - -

2041 - - - - - - - - - - - -

2042 - - - - - - - - - - - -

2043 - - - - - - - - - - - -

2044 - - - - - - - - - - - -

2045 - - - - - - - - - - - -

2046 - - - - - - - - - - - -

2047
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Table 5.12a Meminal S/MWh
“rear Jan Feb Mar Apr Wavy Jun Jul Aug Sep Oct Now Dec
2022 - - - - - - - - - - - -
2023 - - - - - - - - - - - -
2024 - - - - - - - - - - - -
2025 3.83 3.83 3.83 3.83 3.83 3.83 3.83 3.83 3.83 3.83 3.83 3.83
2026 3.90 3.90 3.90 3.90 3.90 3.90 3.90 3.90 3.90 3.90 3.90 3.90
2027 3.98 3.98 3.98 3.98 3.98 3.93 3.98 3.98 3.98 3.98 3.98 3.98
2028 407 407 4.07 407 407 407 407 407 407 4.07 407 407
2028 415 415 415 415 415 415 415 415 415 415 415 415
2030 423 423 423 423 423 423 423 423 423 423 423 423
20 432 432 432 432 432 432 432 432 432 432 432 432
2032 438 438 438 438 438 438 438 438 438 438 438 438
2033 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50
2034 481 481 481 481 481 481 481 481 481 481 481 481
2035 469 469 459 469 468 4.69 459 469 469 459 469 468
2035 477 477 477 477 477 477 477 477 477 477 477 477
2037 483 438 488 433 438 438 438 483 438 488 433 438
2038 458 458 458 458 458 458 458 458 458 458 458 458
2038 5.08 5.08 5.08 5.08 5.08 5.08 5.08 5.08 5.08 5.08 5.08 5.08
2040 5.19 519 5.19 5.19 518 5.19 5.19 5.19 519 5.19 5.19 518
2041 5.29 529 529 5.29 5.29 5.29 529 5.29 529 529 5.29 5.29
2042 5.40 5.40 5.40 5.40 5.40 5.40 5.40 5.40 5.40 5.40 5.40 5.40
2043 5.51 5.51 5.51 5.51 5.51 5.51 5.51 5.51 5.51 5.51 5.51 5.51
2044 5.61 5.61 5.61 5.61 5.61 5.61 5.61 5.61 5.61 5.61 5.61 5.61
2045 5.78 5.75 5.76 5.76 5.75 575 5.76 5.78 5.75 5.76 5.76 5.75
2045 5.86 5.86 5.86 5.86 5.85 5.86 5.86 5.86 5.86 5.86 5.86 5.85
2047 5.98 598 593 5.98 5.98 5593 5.98 5.98 598 593 5.98 5.98

Portland General Electric
Avoided Cost Study
Off Peak Capacity, Solar

Table S.12b Mominal 3/MWh
‘rear Jan Feb War Apr WMay Jun Jul Aug Sep Oct Mo Dec
2022 - - - - - - - - - - - -
2023 - - - - - - - - - - - -
2024 - - - - - - - - - - - -
2025 - - - - - - - - - - - -
2026 - - - - - - - - - - - -
2027 - - - - - - - - - - - -
2028 - - - - - - - - - - - -
2028 - - - - - - - - - - - -
2030 - - - - - - - - - - - -
203 - - - - - - - - - - - -
2032 - - - - - - - - - - - -
2033 - - - - - - - - - - - -
2034 - - - - - - - - - - - -
2035 - - - - - - - - - - - -
2036 - - - - - - - - - - - -
2037 - - - - - - - - - - - -
2038 - - - - - - - - - - - -
2039 - - - - - - - - - - - -
2040 - - - - - - - - - - - -
2041 - - - - - - - - - - - -
2042 - - - - - - - - - - - -
2043 - - - - - - - - - - - -
2044 - - - - - - - - - - - -
2045 - - - - - - - - - - - -
2045 - - - - - - - - - - - -

2047
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PORTLAND GENERAL ELECTRIC COMPANY
RENEWABLE AVOIDED COST STUDY
2022 ANNUAL UPDATE

Introduction
Consistent with Commission Order No. 14-058," annual renewable avoided cost updates
allow modifications of four factors:

Updated natural gas prices;

On- and off-peak forward-looking electricity market prices;

Changes to the status of the Production Tax Credit; and

Any other action or change in an acknowledged Integrated Resource Plan
(IRP) update relevant to the calculation of avoided costs.

b=

While only the first two factors listed above apply in this 2022 Renewable Avoided
Cost update, PGE is also seeking a waiver to update the Effective Load Carrying
Capability (ELCC) based on updated Qualifying Facilities (QF) Forecast and Solar
Generation Profiles.

Below is a summary of the changes:

Factor 2: Electricity Market Projections

The forward trading curves are based on market prices for electricity delivered to PGE’s
system and calculated according to the methodology approved by the OPUC. The
forward trading curves adjusted for delivery are used to price avoided costs during a
resource sufficiency period. For May 2022 through December 2024, the market prices
are based on PGE's forward trading curve from March 31, 2022. For 2025 through 2031,
the market prices are based on Aurora prices from the same WECC-wide model as the
2023 IRP Update consistent with the forecast for the standard avoided costs.

Wheeling costs, as included in PGE’s Schedule 201 prices, remain based on current BPA
rates adjusted for inflation.

Factor 3: Production Tax Credits
There are no changes since PGE’s last avoided cost update in May 2021.

Additional Updates
e Updated QF Forecast. PGE’s current avoided cost prices assume that all QFs
that have executed contracts will come online. In this filing, PGE updated its
portfolio based on the assumption that 100% of the QFs under Schedule 202 that
have executed contracts but have not yet achieved commercial operation will come
online, and that 50% of the QFs under Schedule 201 that have executed contracts

" In the Matter of Investigation Into Qualifying Facility Contracting and Pricing, Docket No, UM 1610, Order No. 14-058 at 25-26
(Feb. 24, 2014).
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but have not yet achieved commercial operation will come online.

PGE’s approach is fair and reasonable for the following reasons:

1. PGE has executed just eight (8) Schedule 202 contracts, of which one is
operational, four are currently under contract but have not yet achieved
commercial operation, two were converted to a bilateral contract, and one was
terminated by the Seller. Given the limited history for QFs of this size, the
sophistication of the developers of these projects, and the significant size of
these projects (in aggregate all eight projects are 419MWs), it is reasonable for
PGE to assume that the four Schedule 202 QFs currently under contract will
achieve commercial operation.

2. The 50% assumed success rate for Schedule 201 projects is based on actual
experience for all of PGE’s executed Schedule 201 QF contracts to date,
consistent with the data PGE presented at the IRP Roundtable.

3. PGE did not include any assumed renewal rate at this time given its limited
historical experience, because PGE does not expect a meaningful amount of
renewals to occur prior to 2030 (just 6GMW currently under contract with PGE
are up for renewal between now and 2030).

The new forecast assumption described above resulted in a reduction of
approximately 44MW from the QF portfolio, of which 37MW was attributable to the
solar portfolio.

e Updated Solar Generation Profiles. PGE’s current avoided cost prices are
based on only one solar generation profile for a proxy resource located in
Christmas Valley. Based on feedback received during PGE’s 2021 avoided cost
update, PGE updated its solar generation profiles used to calculate ELCC values
to use three proxy resources, which includes two east-side resources (Christmas
Valley and Wasco) and one west-side resource (McMinnville). PGE presented
detailed information related to these proxy resources at its March 14, 2022 IRP
Roundtable.

To incorporate three proxy resources for the purpose of determining a single solar
capacity contribution (ELCC), PGE determined it was most reasonable to calculate
a weighted average capacity contribution on an hour-by-hour basis based on the
location of PGE’s solar QF resources currently online, plus the solar QF resources
that have executed contracts but are not online (in proportions consistent with the
new forecast assumption above). This resulted in an approximate weighting of
76.6% to the two east-side resources (split 50/50 between the two locations), and
23.4% to the west-side resource. As an example, for a single hour, the actual
capacity factor used in that hour would be calculated as follows:
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Christmas Valley McMinnville Wasco
East Side West Side East Side
Weighting 38.3% 23.4% 38.3% A
Capacity Factor 0.27 0.26 0.3 B
Weighted Capacity Factor 10.3% 6.1% 11.5% C= A*B

Total Capacity Factor:
27.9% Sum of C

Deficiency/Sufficiency Periods

There is no change to the Deficiency/Sufficiency periods as a result of this May 1 Update.
The current Deficiency/Sufficiency periods approved by the Commission in Order No. 20-
171 are stated below for reference purposes:

e Renewable Resource Sufficiency Period is the period from the current year
through 2024.

e Renewable Resource Deficiency Period is the period from 2025.

Summary of Avoided Cost Estimates

Tables R.1 through R.3 (following) summarize PGE avoided cost prices. Tables R.1a,
R.1b, R.2a, R.2b, R.3a, R.3b? are estimates of monthly on- and off-peak renewable
avoided costs for over twenty years beginning in May 2022. The renewable resource
sufficiency period prices (expressed in $/MWh or mills/kWh) for the years 2022 through
2024 are based on the forward electricity curves adjusted for delivery as discussed above.

Renewable avoided cost prices beginning January 2025 are represented by the fully
allocated costs of a renewable wind resource based on PGE’s acknowledged 2019 IRP
Update® with applicable adjustments for capacity value. The energy portion of the on-
and off-peak prices are shaped using the on- and off-peak monthly shape factors based
on the 2024 market prices. On-peak periods are from 6 a.m. through 10 p.m. Mondays
through Saturdays.* The off-peak hours are from 10 p.m. until 6 a.m. Mondays through
Saturdays and all twenty-four hours on Sunday.® Table R.4 provides the wind integration
costs. Tables R.5 and R.6 show the on- and off-peak resource sufficiency rates.

Avoided Cost Components

Energy:
Tables R.7, R.8 and R.9 are the basis for energy during the deficiency period.

2R1: Base Load QF; R2: Wind QF; R3: Solar QF.

3 Acknowledged at the OPUC April 20, 2021 Public Meeting.
4 Schedule 201, Sheet 201-3.

5 1d.
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Table R.8 shows the full value of a wind resource (as flat $MWh). Table 7 isolates the
value of wind capacity. Tables R.9 shows the full value of a wind resource less wind
capacity value (Table 8 less Table 7 equates to Table 9).

To arrive at final renewable energy pricing, the full value of a wind resource less the
capacity value of wind is shaped via monthly shape factors as described above.

Capacity:
Table R10a and b, R.1a and b, and R.12a and b isolate the capacity portion of avoided
cost prices for Base Load, Wind, and Solar QFs (both on- and off-peak).
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Renewable Energy Tables
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Portland General Electric
Renewable Avoided Cost Study
On-Peak Energy, Base Load

Table R.1a Nominal $/MWh

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Naov Dec Annual
2022 0.00 0.00 0.00 0.00 41.43 50.86 101.57 172.92 110.74 70.99 69.97 92.39

2023 92.39 81.18 53.66 36.84 33.27 39.90 110.36 152.06 107.28 61.73 62.53 76.46 507
2024 73.79 66.95 48.06 35.24 31.01 39.99 94.75 130.38 92.12 55.75 56.46 65.96 66.30
2025 49.71 4510 3238 23.74 20.89 26.94 63.83 87.83 62.06 37.56 38.04 46.46 44 60
2026 50.73 46.03 33.04 24.23 21.32 27.49 65.14 89.63 63.33 38.33 38.62 47.41 4554
2027 5177 46.97 3372 2472 21.75 28.06 66.47 91.47 64.63 3911 39.61 45.38 46.41
2028 52.69 47.80 3432 2516 2214 28.55 67.65 93.08 65.77 39.80 40.31 49.24 47.30
2029 539 48.91 31N 25.75 22.66 29.22 69.22 95.25 67.30 40.73 41.25 50.38 48.34
2030 55.02 49.92 3583 26.27 2312 29.82 70.64 97.20 68.68 41.56 42.10 5141 49.43
2031 56.14 50.94 36.57 26.81 23.59 3043 72.09 99.19 70.09 4242 42.96 5247 50.38
2032 5714 51.84 3rz22 27.29 24.01 30.96 73.36 100.95 71.33 4317 43.72 53.40 51.25
2033 5847 53.05 38.08 27.92 24 57 31.69 75.07 103.30 72.99 4417 4474 54 64 52.51
2034 59.67 5413 38.86 28.49 2507 3233 76.61 105.42 74.48 45.08 45.65 55.76 53.57
2035 60.89 5524 39.66 29.08 2559 33.00 78.18 107.58 76.01 46.00 46.59 56.90 5459
2036 61.97 56.22 40.36 29.59 26.04 3358 79.56 109.48 77.36 46.81 4741 57.91 55.60
2037 63.41 57.53 41.30 30.28 26.65 34.36 5142 112.03 79.16 47.90 45.52 59.26 56.92
2038 64.71 58.71 4215 30.90 2719 35.07 83.08 114.32 80.78 45.89 49.51 60.47 58.01
2039 66.03 59.91 43.01 3153 27.75 3578 84.79 116.67 82.43 49.39 50.53 61.71 59.30
2040 67.20 60.97 4377 32.09 28.24 36.42 56.29 118.73 83.89 50.77 51.42 62.80 60.23
2041 6B.77 62.39 4479 32.84 28.90 3r.a2r 68.30 121.50 85.85 51.95 52.62 64.26 61.78
2042 7017 63.67 4571 3351 29.49 38.03 90.10 123.98 87.60 53.02 53.69 65.58 62.97
2043 71.61 64.97 46.64 34.20 30.09 38.81 91.95 126.52 89.40 54.10 54.79 66.92 64.28
2044 72.88 66.12 47.47 34.80 30.63 39.50 93.58 128.76 90.98 55.06 55.76 68.11 65.46
2045 7458 67.66 48.57 3561 31.34 40.42 95.76 131.76 93.10 56.34 57.06 69.69 66.96
2046 76.10 69.05 49.57 36.34 31.98 41.24 97.72 134 46 95.01 57.50 58.23 71.12 68.23
2047 77.66 70.46 50.58 37.09 32.64 42.09 99.72 137.22 96.95 58.67 59.43 72.58 69.77

Capacity Removed, Aurora Shaping

Portland General Electric
Renewable Avoided Cost Study
Off Peak Energy, Base Load

Table R.1b Nominal $/MWh

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec Annual
2022 0.00 0.00 0.00 0.00 32.25 34.29 51.37 75.07 73.03 61.81 60.79 7710

2023 76.59 67.42 42.96 29.70 23.08 27.92 5142 71.23 66.61 53.09 5441 64.94 52.43
2024 70.38 61.08 4512 31.51 22.62 24.59 57.08 79.14 74.00 50.61 51.88 61.86 52.49
2025 4741 41.15 30.39 21.23 15.24 16.56 3845 53.32 49.85 34.10 34.95 41.67 3534
2026 45.38 41.99 31.02 21.66 15.55 16.90 39.24 5441 50.87 34.79 35.66 4252 36.05
2027 49.37 42.85 31.65 221 15.87 17.25 40.04 5552 51.91 3551 36.39 43.39 36.86
2028 50.25 43.61 221 22.50 16.15 17.55 40.75 56.51 52.83 36.14 37.04 4416 37.52
2029 51.42 44 63 32.96 23.02 16.53 17.96 41.70 57.82 54.06 36.98 37.90 4519 38.40
2030 h2.47 4554 33.64 23.49 16.86 18.33 4255 59.01 5517 37.73 3B.68 46.12 3912
2031 53.85 46.47 34.33 23.97 17.21 18.71 43.42 60.22 56.30 38.51 3947 47.06 39.91
2032 54.49 47.29 34.93 24.40 17.51 19.04 4419 61.28 57.29 39.19 4017 47.89 40.64
2033 55.76 48.40 3575 24.97 17.92 19.48 4522 62.71 58.63 40.10 41.10 49.01 41.56
2034 56.90 49.39 36.48 25.48 18.29 19.88 46.15 63.99 59.83 40.92 41.94 50.01 42.47
2035 58.07 50.40 37.23 26.00 18.66 20.29 47.09 65.30 61.06 41.76 42.80 51.04 43.36
2036 53.10 51.29 37.89 26.46 18.99 20.65 47.93 66.46 62.14 42.50 43.56 51.94 4406
2037 60.47 5249 3877 27.08 19.44 2113 49.04 65.01 63.58 43.49 44 58 53.15 45.06
2038 61.71 53.56 39.56 27.63 19.84 21.56 50.05 63.40 64.89 4438 4549 54.24 46.08
2039 62.98 54 66 40.37 28.20 20.24 22.00 51.07 70.82 66.21 4529 46.42 55.35 46.94
2040 64.09 5563 41.09 28.69 20.60 22.39 51.98 72.07 67.39 46.09 47.24 56.33 47.95
2041 65.58 56.92 42.04 29.36 21.08 229 53.19 73.75 68.96 4716 48.34 57.64 45.90
2042 66.93 58.09 42.91 29.96 21.51 23.38 5428 75.26 70.37 4513 49.33 58.62 49.88
2043 65.30 59.28 43.78 30.58 21.95 23.86 5539 76.81 71.81 4912 50.34 60.03 50.90
2044 69.51 60.33 4456 31.12 22.34 24.28 56.37 78.16 73.08 45.99 51.23 61.09 51.82
2045 71.13 61.73 45.60 31.84 22.86 24.85 57.68 79.98 7478 51.15 5243 62.51 53.09
2046 72.58 62.99 46.53 32.50 23.33 25.36 58.86 §1.62 76.31 52.20 53.50 63.79 54.20
2047 74.07 64.28 47.48 33.16 23.81 25.88 60.07 83.30 77.88 53.27 54 60 65.10 5523

Capacity Removed, Aurora Shaping
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Portland General Electric
Renewable Avoided Cost Study
On-Peak Energy, Wind

Table R.2a Nominal $/MWh
Year Jan Feb ar Apr May Jun Jul Aug Sep Oct MNov Dec Annual
2022 0.00 0.00 0.00 0.00 41.09 50.52 10123 17259 11040 70.65 69.63 92.06
2023 92.05 80.84 5331 3649 3293 39.55 110.01 151.71 106.93 61.39 62.18 76.12 7542
2024 73.44 66.60 47.71 34.89 30.66 39.64 9440  130.03 91.77 55.40 56.11 68.61 6594
2025 49.35 4474 32.02 23.38 20.53 26.58 63.47 8747 61.70 37.20 3768 46.10 44 24
2026 50.36 45.66 3267 23.86 20.95 27.12 64.77 59.26 62.96 37.96 3845 47.04 4517
2027 51.39 46.60 33.34 24 35 21.38 27.68 66.10 91.09 64.25 38.74 39.24 48.00 46.04
2028 52.30 4742 3393 2478 21.76 28.17 67.27 92.70 65.39 3942 39.93 48.85 46.92
2029 5352 48.52 3472 25.36 22.26 28.83 68.83 94 .86 66.91 40.34 40.86 49.99 4795
2030 54 62 49 52 3544 25.88 2272 29.42 70.24 96.80 68.28 4117 41.70 51.02 49.03
203 5574 50.53 36.16 26.41 23.19 30.02 71.68 98.79 69.68 42.01 42 55 52.06 4997
2032 56.72 5143 36.80 26.87 23.60 30.55 7295 10054 70.91 4275 43.30 52.98 50.83
2033 58.04 5262 37.66 27.50 2415 31.26 7465  102.88 7257 43.75 44 31 5422 52.09
2034 59.23 53.70 3843 28.06 24 64 31.90 7618 104.98 74.05 44 64 4522 5533 53.14
2035 60.45 54.80 3922 28.64 2515 32.56 7774 10714 75.57 4556 46.15 56.46 5415
2036 61.52 5577 3991 29.14 2559 33.13 79.11 109.03 76.91 46.36 46.96 57 46 5515
2037 62.95 57.07 40.84 29.82 26.19 33.90 8096 111.57 78.70 47.44 48.06 58.80 56.46
2038 64.24 5B.24 41.68 3043 26.72 3460 8262 113.86 80.31 4842 49.04 60.00 57.55
2039 65.55 5943 4253 31.06 27.27 3531 84.31 116.19 81.95 4941 50.05 61.23 58.83
2040 66.71 6048 43.28 31.60 27.75 35.93 8580 115.24 83.40 50.28 50.93 62.31 59.74
2041 68.27 61.89 4429 32.34 28.40 36.77 87.80 121.00 85.35 5145 52.12 63.77 61.28
2042 69.67 63.16 4520 33.00 28.98 37.52 89.60 12348 87.10 5251 53.19 65.07 6246
2043 71.09 64 46 46.12 3368 29.57 38.29 9143 126.01 85.88 5358 54 28 66.40 63.76
2044 72.35 6559 46.94 3427 30.10 38.97 93.05 12823 90.45 54 53 5524 67.58 64.93
2045 74.04 67.12 48.03 35.07 30.80 39.88 9522 131.22 92.56 55.80 56.52 69.15 66.42
2046 75.55 68.50 49.02 3579 3143 40.69 9717 1339 94 46 56.95 57.68 70.57 67.68
2047 77.10 69.90 50.02 36.53 32.07 4153 9916 136.65 96.39 58.11 5B.86 72.02 69.21

Capacity Removed, Aurora Shaping, Integration Removed
Portland General Electric
Renewable Avoided Cost Study
Off-Peak Energy, Wind

Table R.2b Nominal $/MWh
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Naov Dec Annual
2022 0.00 0.00 0.00 0.00 1A 33.95 51.03 7473 72.69 61.47 60.46 76.77
2023 76.25 67.07 42 61 29.36 22.73 2757 51.07 70.89 66.27 5274 54.07 64.60 5213
2024 70.03 60.73 4477 31.16 2227 24.24 56.72 78.79 73.64 50.26 5152 61.50 52.14
2025 47.05 40.79 30.03 20.87 14.88 16.20 38.09 52.96 49.49 33.74 34.59 11.31 34.98
2026 48.01 41.62 30.65 21.29 15.18 16.54 38.87 54.04 50.50 3443 35.30 4216 35.69
2027 49.00 4248 31.28 21.73 15.49 16.87 39.67 5515 5154 3513 36.02 43.02 36.49
2028 49.86 4323 31.83 2211 15.77 1717 40.37 56.12 5245 3575 36.66 43.78 37.14
2029 51.03 44.23 3257 22 63 16.14 17.57 41.31 5743 53.67 36.59 375 4480 38.01
2030 52.07 4514 33.24 23.09 16.47 17.93 4215 58.61 5477 3734 38.28 4572 38.72
2031 53.14 46.07 33.92 23.57 16.80 18.30 43.02 59.81 5589 38.10 39.06 46.66 39.50
2032 54.08 46.88 3452 23.98 17.10 18.62 4378 60.87 56.88 38.77 39.75 47.48 40.23
2033 55.34 47.97 35.32 24.54 17.50 19.06 44.80 62.28 58.21 39.68 40.68 48.59 41.14
2034 56.47 48.96 36.05 25.04 17.86 19.45 4572 63.56 59.40 40.49 41.51 49.58 42.04
2035 5763 49.96 36.79 2556 18.22 19.85 46.65 64.86 60.61 41.32 42.36 50.60 4292
2036 £B.65 50.84 37.44 26.01 18.54 20.20 47.48 66.01 61.69 42.05 4311 5149 4361
2037 60.01 52.03 38.31 26.62 18.98 20.67 48.58 67.55 63.12 43.03 4412 52.69 44 61
2038 61.24 53.09 39.09 27.16 19.37 21.09 4958 68.93 64.42 43.91 45.02 53.77 4561
2039 62.50 5418 39.89 27.72 19.76 21.52 50.59 70.34 65.74 44 81 45.94 54.87 46.46
2040 63.60 5514 40.60 28.21 20.11 21.90 5149 71.59 66.90 45.60 46.75 55.84 47 46
2041 65.09 56.42 41.55 28.86 20.58 2241 52.69 73.25 68.46 46.67 47.84 57.14 48.40
2042 66.42 57.58 42.40 29.46 21.00 22.87 5377 74.76 69.86 47.62 48.82 58.31 49.37
2043 67.78 58.76 4327 30.06 2143 2334 54 87 76.29 71.29 48.60 4982 59.51 50.38
2044 68.98 59.80 4403 30.59 21.81 23.75 5584 77.64 72.55 4946 50.7 60.56 51.29
2045 70.59 61.19 45.06 31.30 22.32 241 57.14 79.44 74.24 50.61 51.89 61.97 52.55
2046 72.03 62.44 45.98 31.95 22.78 24.31 58.31 81.07 75.76 51.65 52.95 63.24 53.65
2047 7351 63.72 46.92 32.60 23.24 25.32 59.51 82.73 77.32 5270 54.03 64.54 54 66

Capacity Removed, Aurora Shaping, Integration Removed
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Portland General Electric
Renewable Avoided Cost Study
On-Peak Energy, Solar

Table R.3a Nominal $/MWh

Year Jan Feb ar Apr May Jun Jul Aug Sep Oct MNow Dec Annual
2022 0.00 0.00 0.00 0.00 40.01 49.44 100.16 171.51 109.33 69.58 68.56 90.98

2023 90.95 79.74 52.22 35.40 31.83 38.46 108.92 150.62 105.84 60.29 61.09 75.02 74.33
2024 72.32 65.48 46.59 33.77 29.54 38.52 93.28 128.91 90.65 54.28 54.99 67.49 64.83
2025 48.21 43.60 30.88 22.24 19.39 2544 62.33 86.33 60.56 36.06 36.54 44.96 43.10
2026 49.20 44.50 31.51 2270 19.79 2596 63.61 88.10 61.80 36.80 37.29 45.88 44.01
2027 50.21 4541 32.16 23.16 2019 26.49 64.91 89.90 63.06 37.55 38.05 46.82 44.85
2028 51.09 46.21 32.72 2357 20.55 26.96 66.05 91.49 64.18 38.21 38.72 47.64 45171
2029 52.29 47.29 33.49 2412 21.03 27.59 67.60 93.63 65.68 39.10 39.62 48.76 46.71
2030 53.36 48.26 447 2461 21.46 2815 68.98 95.54 67.02 39.90 40.44 49.75 47,77
2031 54.45 49.25 34.87 2512 21.90 28.73 70.39 97.50 68.39 40.72 41.26 50.77 48.68
2032 55.41 50.11 35.49 2556 2228 29.24 71.64 99.22 69.60 41.44 41.99 51.67 4952
2033 56.70 51.28 36.32 26.16 22.81 29.92 733 101.54 71.22 42.41 42.97 52.87 50.75
2034 57.86 52.33 37.06 26.69 2327 30.53 74.81 103.62 72.68 43.28 43.85 53.96 B1.77
2035 59.05 3.1 37.82 27.24 23.75 31.16 76.34 105.74 7417 44.16 44.75 55.06 52.75
2036 60.09 54.35 38.49 2772 24.16 31.71 77.69 107.61 75.48 44.94 4554 56.03 53.73
2037 61.49 55.62 39.39 28.37 24.73 32.45 79.50 110.12 .24 4599 46.60 57.34 55.00
2038 62.75 56.76 40.19 28.95 2524 KER N 81.13 112.37 78.83 46.93 47.56 58.52 56.06
2039 64.04 57.92 41.02 29.54 2576 33.79 82.79 114.67 80.44 47.89 48.53 59.72 57.31
2040 65.17 58.94 41.74 30.06 26.21 34.39 84.25 116.70 81.86 48.74 49.39 60.77 58.20
2041 66.69 60.32 4271 30.76 26.52 35.19 86.22 119.42 83.77 49.88 50.54 62.19 59.70
2042 68.06 61.55 43.59 31.39 27.37 35.91 87.99 121.87 85.49 50.90 51.58 63.46 60.85
2043 69.45 62.81 4448 32.04 27.93 36.65 89.79 124.36 87.24 51.94 52.63 64.76 62.12
2044 70.67 63.92 4526 32.60 2542 37.29 91.37 126.56 88.78 52.85 53.56 65.90 63.25
2045 72.33 65.41 46.32 33.36 29.09 38.16 93.51 129.51 90.85 54.09 54.81 67.44 64.71
2046 73.81 66.75 47.27 34.05 29.68 38.95 95.42 132.16 92.7M 55.20 55.94 68.82 65.94
2047 75.32 68.12 48.24 34.75 30.29 39.74 97.38 134.87 94.61 56.33 57.08 70.23 67.43

Capacity Removed, Aurora Shaping, Integration Removed
Portland General Electric
Renewable Avoided Cost Study
Off-Peak Energy, Solar

Table R.3b MNominal $/MWh

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
2022 0.00 0.00 0.00 0.00 30.84 32.88 49.95 73.65 71.62 60.40 59.38 75.69

2023 75.15 65.98 41.51 28.26 21.64 26.48 49.98 69.79 6517 51.65 52.97 63.50 51.04
2024 68.91 59.61 43.65 30.04 21.15 2312 5561 77.67 7253 49.14 50.41 60.39 51.02
2025 4591 39.65 28.89 19.73 13.74 15.06 36.95 51.82 48.35 32.60 33.45 4017 33.84
2026 46.85 40.46 29.49 2013 14.02 15.37 37N 52.88 49.34 33.26 34.13 40.99 34.52
2027 47.81 41.29 30.09 20.54 14.31 15.69 38.48 53.96 50.35 33.94 34.83 41.83 35.30
2028 48.65 42.02 30.62 20.90 14.56 15.96 39.16 54.91 51.24 34.54 35.44 42 57 35.92
2029 49.79 43.00 31.34 21.39 14.90 16.34 40.07 56.19 5243 35.35 36.27 43.56 36.77
2030 50.81 43.88 31.98 21.83 15.20 16.67 40.89 57.35 5351 36.07 3v.02 44.46 37.46
2031 51.85 44.78 32.63 22.28 15.52 17.01 41.73 58.52 5460 36.81 37T 4537 38.21
2032 52.76 4557 331 22.67 15.79 17.31 42.46 59.55 5567 37.46 38.44 46.17 38.91
2033 54.00 46.63 33.98 23.20 16.16 17.72 43.46 60.94 56.86 38.34 39.34 47.25 39.80
2034 5510 47.59 34.68 23.68 16.49 18.08 44.35 62.19 58.03 39.12 40.14 48.21 40.67
2035 56.23 48.56 35.39 2416 16.83 18.45 4526 63.47 59.22 39.92 40.97 49.20 41.53
2036 57.22 49.42 36.01 24.58 17.12 18.77 46.05 64.58 60.26 40.63 41.69 50.07 4219
2037 58.56 50.57 36.86 2516 17.52 19.21 4713 66.09 61.67 41.58 42.66 51.24 43.15
2038 59.76 51.61 37.61 25.68 17.88 19.61 48.10 67.45 62.93 42.43 4354 52.29 44.12
2039 60.98 52.67 38.38 26.20 18.25 20.01 49.08 68.83 64.22 43.30 44 43 53.36 44.94
2040 62.06 53.59 39.05 26.66 18.57 20.36 49.94 70.04 65.35 44.06 4521 54.30 4591
2041 63.51 54.85 39.97 27.29 19.00 20.84 51N 71.68 66.88 45.09 46.27 5567 46.82
2042 64.81 5597 40.79 27.85 19.39 21.26 52.16 73.15 68.25 46.01 47.22 56.71 47.76
2043 66.14 5712 41.62 28.42 19.79 21.70 53.23 74.64 69.65 46.96 48.18 57.87 48.73
2044 67.30 58.12 42.35 28.91 20.14 22.08 54.16 75.96 70.88 47.78 49.03 58.89 49.62
2045 68.87 59.48 43.35 29.59 20.61 22.60 5543 7773 7253 48.90 50.18 60.26 50.84
2046 70.29 60.70 44.23 30.20 21.03 23.06 B6.5T 79.33 74.02 49.90 51.20 61.50 51.90
2047 71.73 61.94 45.14 30.82 21.46 2353 a7.73 80.95 75.53 50.92 52.25 62.76 52.88

Capacity Removed, Aurora Shaping, Integration Removed
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Portland General Electric
Renewable Avoided Cost Study
Integration Costs

Table R.4 Mominal $/MWh
Year Wind Solar
2022 0.34 1.41
2023 0.35 1.44
2024 0.35 1.47
2025 0.36 1.50
2026 0.37 1.53
2027 0.37 1.56
2028 0.38 1.59
2029 0.39 1.63
2030 0.40 1.66
2031 0.41 1.69
2032 0.41 1.73
2033 042 1.76
2034 043 1.80
2035 0.44 1.84
2036 0.45 1.87
2037 0.46 1.91
2038 047 1.85
2039 048 1.89
2040 0.49 2.03
2041 0.50 207
2042 0.51 212
2043 052 2.16
2044 053 2.
2045 054 2.25
2046 0.55 2.30

2047 0.56 2.3
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Portland General Electric
Renewable Avoided Cost Study
Sufficiency Period: Projected On Peak Delivered Wholesale Prices
Table R.3 MNominal $/MVWh

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec
2022 - - - - 4143 50.86 101.67  172.92 110.74 70.99 69.97 92.39
2023 92.39 §1.18 53.66 36.84 3327 39.90 110.36 152.06 107.28 61.73 62.53 76.46
2024 7379 66.95 48.06 35.24 31.01 39.99 94.75 130.38 92.12 5575 56.46 68.96
2025 - - - - - - - - - - - -
2026 - - - - - - - - - - - -
2027 - - - - - - - - - - - -
2028 - - - - - - - - - - - -
2029 - - - - - - - - - - - -
2030 - - - - - - - - - - - -
2031 - - - - - - - - - - - -
2032 - - - - - - - - - - - -
2033 - - - - - - - - - - - -
2034 - - - - - - - - - - - -
2035 - - - - - - - - - - - -
2036 - - - - - - - - - - - -
2037 - - - - - - - - - - - -
2038 - - - - - - - - - - - -
2039 - - - - - - - - - - - -
2040 - - - - - - - - - - - -
2041 - - - - - - - - - - - -
2042 - - - - - - - - - - - -
2043 - - - - - - - - - - - -
2044 - - - - - - - - - - - -
2045 - - - - - - - - - - - -
2046 - - - - - - - - - - - -
2047 - - - - - - - - - - - -

Portland General Electric
Renewable Avoided Cost Study
Sufficiency Period: Projected Off Peak Delivered Wholesale Prices
Table R.6 Nominal $/MWh

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Naov Dec
2022 - - - - 32.25 34.29 51.37 75.07 73.03 61.81 60.79 7710
2023 76.59 6742 42.96 29.70 23.08 27.92 5142 71.23 66.61 53.09 54.41 64.94
2024 70.38 61.08 4512 31.51 22.62 24.59 57.08 79.14 74.00 50.61 51.88 61.86
2025 - - - - - - - - - - - -
2026 - - - - - - - - - - - -
2027 - - - - - - - - - - - -
2028 - - - - - - - - - - - -
2029 - - - - - - - - - - - -
2030 - - - - - - - - - - - -
2031 - - - - - - - - - - - -
2032 - - - - - - - - - - - -
2033 - - - - - - - - - - - -
2034 - - - - - - - - - - - -
2035 - - - - - - - - - - - -
2036 - - - - - - - - - - - -
2037 - - - - - - - - - - - -
2038 - - - - - - - - - - - -
2039 - - - - - - - - - - - -
2040 - - - - - - - - - - - -
2041 - - - - - - - - - - - -
2042 - - - - - - - - - - - -
2043 - - - - - - - - - - - -
2044 - - - - - - - - - - - -
2045 - - - - - - - - - - - -
2046 - - - - - - - - - - - -
2047 - - - - - - - - - - - -
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Portland General Electric
Renewable Avoided Cost Study
Deficiency Period: Value of Wind Capacity, Flat $/MWh

Table R.7 Nominal $/MWh
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec
2022 - - - - - - - - - - - -
2023
2024 - - - - - - - - - - - -
2025 9.36 9.36 9.36 9.36 9.36 9.36 9.36 9.36 9.36 9.36 9.36 9.36
2026 9.55 9.55 9.55 9.55 9.55 9.55 9.55 9.55 9.55 9.55 9.55 9.55
2027 9.75 9.75 9.75 9.75 9.75 9.75 9.75 9.75 9.75 9.75 9.75 9.75
2028 9.92 9.92 9.92 9.92 9.92 9.92 9.92 9.92 9.92 9.92 9.92 9.92
2029 10.15 10.15 10.15 10.15 10.15 10.15 10.15 10.15 10.15 10.15 10.15 10.15
2030 10.36 10.36 10.36 10.36 10.36 10.36 10.36 10.36 10.36 10.36 10.36 10.36
2031 10.57 10.57 10.57 10.57 10.57 10.57 10.57 10.57 10.57 10.57 10.57 10.57
2032 10.76 10.76 10.76 10.76 10.76 10.76 10.76 10.76 10.76 10.76 10.76 10.76
2033 11.01 11.01 11.01 11.01 11.01 11.01 11.01 11.01 11.01 11.01 11.01 11.01
2034 11.23 11.23 11.23 11.23 11.23 11.23 11.23 11.23 11.23 11.23 11.23 11.23
2035 11.46 11.46 11.46 11.46 11.46 11.46 11.46 11.46 11.46 11.46 11.46 11.46
2036 11.67 11.67 11.67 11.67 11.67 11.67 11.67 11.67 11.67 11.67 11.67 11.67
2037 11.94 11.94 11.94 11.94 11.94 11.94 11.94 11.94 11.94 11.94 11.94 11.94
2038 12.18 12.18 12.18 12.18 12.18 12.18 12.18 12.18 12.18 12.18 12.18 12.18
2039 12.43 12.43 12.43 12.43 12.43 12.43 12.43 12.43 12.43 12.43 12.43 12.43
2040 12.65 12.65 12.65 12.65 12.65 12.65 12.65 12.65 12.65 12.65 12.65 12.65
2041 12.95 12.95 12.95 12.95 12.95 12.95 12.95 12.95 12.95 12.95 12.95 12.95
2042 13.21 13.21 13.21 13.21 13.21 13.21 13.21 13.21 13.21 13.21 13.21 13.21
2043 13.48 13.48 13.48 13.48 13.48 13.48 13.48 13.48 13.48 13.48 13.48 13.48
2044 13.72 13.72 13.72 13.72 13.72 13.72 13.72 13.72 13.72 13.72 13.72 13.72
2045 14.04 14.04 14.04 14.04 14.04 14.04 14.04 14.04 14.04 14.04 14.04 14.04
2046 | 14.33 _| 14.33 14.33 14.33 14.33 14.33 14.33 14.33 14.33 14.33 14.33 14.33
2047 14.62 14.62 14.62 14.62 14.62 14.62 14.62 14.62 14.62 14.62 14.62 14.62

Portland General Electric
Renewable Avoided Cost Study
Deficiency Period: Full Wind Cost, Flat $/MWh

Table R.B MNominal $/MWh
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec
2022 - - - - - - - - - - - -
2023
2024 - - - - - - - - - - - -
2025 50.04 50.04 50.04 50.04 50.04 50.04 50.04 50.04 50.04 50.04 50.04 50.04
2026 51.06 51.06 51.06 51.06 51.06 51.06 51.06 51.06 51.06 51.06 51.06 51.06
2027 5211 5211 5211 5211 5211 5211 5211 5211 5211 5211 5211 5211
2028 53.03 53.03 53.03 53.03 53.03 53.03 53.03 53.03 53.03 53.03 53.03 53.03
2029 5427 5427 5427 5427 5427 5427 5427 5427 5427 5427 5427 5427
2030 55.38 55.38 55.38 55.38 55.38 55.38 55.38 55.38 55.38 55.38 55.38 55.38
2031 56.51 56.51 56.51 56.51 56.51 56.51 56.51 56.51 56.51 56.51 56.51 56.51
2032 57.51 57.51 57.51 57.51 57.51 57.51 57.51 57.51 57.51 57.51 57.51 57.51
2033 58.85 58.85 58.85 58.85 58.85 58.85 58.85 58.85 58.85 58.85 58.85 58.85
2034 60.06 60.06 60.06 60.06 60.06 60.06 60.06 60.06 60.06 60.06 60.06 60.06
2035 61.29 61.29 61.29 61.29 61.29 61.29 61.29 61.29 61.29 61.29 61.29 61.29
2036 62.37 62.37 62.37 62.37 62.37 62.37 62.37 62.37 62.37 62.37 62.37 62.37
2037 63.83 63.83 63.83 63.83 63.83 63.83 63.83 63.83 63.83 63.83 63.83 63.83
2038 65.13 65.13 65.13 65.13 65.13 65.13 65.13 65.13 65.13 65.13 65.13 65.13
2039 66.47 66.47 66.47 66.47 66.47 66.47 66.47 66.47 66.47 66.47 66.47 66.47
2040 67.64 67.64 67.64 67.64 67.64 67.64 67.64 67.64 67.64 67.64 67.64 67.64
2041 69.22 69.22 69.22 69.22 69.22 69.22 69.22 69.22 69.22 69.22 69.22 69.22
2042 70.64 70.64 70.64 70.64 70.64 70.64 70.64 70.64 70.64 70.64 70.64 70.64
2043 72.08 72.08 72.08 72.08 72.08 72.08 72.08 72.08 72.08 72.08 72.08 72.08
2044 73.36 73.36 73.36 73.36 73.36 73.36 73.36 73.36 73.36 73.36 73.36 73.36
2045 75.07 75.07 75.07 75.07 75.07 75.07 75.07 75.07 75.07 75.07 75.07 75.07
2046 76.61 76.61 76.61 76.61 76.61 76.61 76.61 76.61 76.61 76.61 76.61 76.61

2047 78.18 78.18 78.18 78.18 78.18 78.18 78.18 78.18 78.18 78.18 78.18 78.18
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Portland General Electric

Renewable Avoided Cost Study
Deficiency Period: Full Wind Cost - Value of Wind Capacity, Flat $/MWh
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Table R.9 MNominal $/MWh
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec
2022 - - -

2023

2024 - - - - - - - - - - - -
2025 40.68 40.68 40.68 40.68 40.68 40.68 40.68 40.68 40.68 40.68 40.68 40.68
2026 41.51 41.51 41.61 41.51 41.51 41.61 41.51 41.51 41.61 41.51 41.61 41.61
2027 42.36 42.36 4236 42.36 4236 4236 42.36 4236 4236 42.36 4236 4236
2028 431 431 4311 4311 431 4311 4311 431 4311 4311 431 431
2029 4412 4412 4412 4412 4412 4412 4412 4412 4412 4412 4412 4412
2030 4502 4502 4502 4502 4502 4502 4502 4502 4502 4502 4502 4502
2031 45.94 45.94 4594 45.94 4594 4594 45.94 45.94 4594 45.94 4594 4594
2032 46.76 46.76 46.76 46.76 46.76 46.76 46.76 46.76 46.76 46.76 46.76 46.76
2033 47.85 47.85 47.85 47.85 47.85 47.85 47.85 47.85 47.85 47.85 47.85 47.85
2034 48.83 48.83 48.83 48.83 48.83 48.83 48.83 48.83 48.83 48.83 48.83 48.83
2035 49.83 49.83 49.83 49.83 49.83 49.83 49.83 49.83 49.83 49.83 49.83 49.83
2036 50.71 50.7 50.71 50.71 50.7 50.71 50.71 50.7 50.71 50.7 50.71 50.71
2037 51.89 51.89 51.89 51.89 51.89 51.89 51.89 51.89 51.89 51.89 51.89 51.89
2038 52.95 52.95 52.95 52.95 52.95 52.95 52.95 52.95 52.95 52.95 52.95 52.95
2039 54.04 54.04 54.04 54.04 54.04 54.04 54.04 54.04 54.04 54.04 54.04 54.04
2040 54.99 54.99 54.99 54.99 54.99 54.99 54.99 54.99 54.99 54.99 54.99 54.99
2041 56.27 56.27 56.27 56.27 56.27 56.27 56.27 56.27 56.27 56.27 56.27 56.27
2042 5743 5743 5743 5743 5743 5743 5743 5743 5743 5743 5743 5743
2043 58.60 58.60 58.60 58.60 58.60 58.60 58.60 58.60 58.60 58.60 58.60 58.60
2044 59.64 59.64 59.64 59.64 59.64 59.64 59.64 59.64 59.64 59.64 59.64 59.64
2045 61.03 61.03 61.03 61.03 61.03 61.03 61.03 61.03 61.03 61.03 61.03 61.03
2046 62.28 62.28 62.28 62.28 62.28 62.28 62.28 62.28 62.28 62.28 62.28 62.28
2047 63.55 63.55 63.55 63.55 63.55 63.55 63.55 63.55 63.55 63.55 63.55 63.55
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Portland General Electric
Renewable Avoided Cost Study
On-Peak Capacity, Base Load

UM 1728 Application to Update Schedule 201
Avoided Cost Power Purchase Information
Attachment B

Table R10.a Nominal S/MVWh
“fear Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2022 - - - - - - - - - - - -
2023 - - - - - - - - - - - -
2024 - - - - - - - - - - - -
2025 2631 8.3 253 2631 8.3 2531 253 2631 8.3 2531 253 2631
2026 26.85 26.85 25.85 26.85 26.85 26.85 25.85 26.85 26.85 26.85 25.85 26.85
2027 27.40 27.40 27.40 27.40 27.40 27.40 27.40 27.40 27.40 27.40 27.40 27.40
2028 27.96 27.96 27.98 27.96 27.96 27.98 27.98 27.96 27.96 27.98 27.98 27.96
2028 28.54 28.54 28.54 28.54 28.54 28.54 28.54 28.54 28.54 28.54 28.54 28.54
2030 2912 29.12 2912 2912 29.12 2912 2912 2912 29.12 2912 2912 2912
2031 2572 2872 2872 2572 2872 2872 2872 2572 2872 2872 2872 2572
2032 30.13 30.13 3013 30.13 30.13 30.13 3013 30.13 30.13 30.13 3013 30.13
2033 30.95 30.95 30.95 30.95 30.95 30.95 30.95 30.95 30.95 30.95 30.95 30.95
2034 31.68 31.68 31.68 31.68 31.68 31.68 31.68 31.68 31.68 31.68 31.68 31.68
2035 3223 32.23 3223 3223 32.23 32.23 3223 3223 32.23 32.23 3223 3223
2036 32.78 3278 3278 32.78 3278 32.78 3278 32.78 3278 32.78 3278 32.78
2037 33.56 33.56 33.56 33.56 33.56 33.56 33.56 33.56 33.56 33.56 33.56 33.56
2038 34.25 34.25 3425 34.25 34.25 34.25 3425 34.25 34.25 34.25 3425 34.25
2038 34.95 34.85 3485 34.95 34.85 34.895 3485 34.95 34.85 34.895 3485 34.95
2040 35.67 35.67 35.67 35.67 35.67 35.67 35.67 35.67 35.67 35.67 35.67 35.67
2041 35.40 35.40 35.40 35.40 35.40 35.40 35.40 35.40 35.40 35.40 35.40 35.40
2042 37.14 37.14 37.14 37.14 37.14 37.14 37.14 37.14 37.14 37.14 37.14 37.14
2043 379 375 3T 379 375 37.91 3T 379 375 37.91 3T 379
2044 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56
2045 39.60 39.60 39.50 39.60 39.60 39.60 39.50 39.60 39.60 39.60 39.50 39.60
2048 40.28 40.28 40.28 40.28 40.28 40.28 40.28 40.28 40.28 40.28 40.28 40.28
2047 41.11 41.11 41.11 41.11 41.11 41.11 41.11 41.11 41.11 41.11 41.11 41.11

Portland General Electric
Renewable Avoided Cost Study
Off-Peak Capacity, Base Load
Table R.10b MWominal S/MWh
ear Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2022 - - - - - - - - - - - -
2023 - - - - - - - - - - - -
2024 - - - - - - - - - - - -
2025 - - - - - - - - - - - -
2026 - - - - - - - - - - - -
2027 - - - - - - - - - - - -
2028 - - - - - - - - - - - -
2025 - - - - - - - - - - - -
2030 - - - - - - - - - - - -
2031 - - - - - - - - - - - -
2032 - - - - - - - - - - - -
2033 - - - - - - - - - - - -
2034 - - - - - - - - - - - -
2035 - - - - - - - - - - - -
2036 - - - - - - - - - - - -
2037 - - - - - - - - - - - -
2038 - - - - - - - - - - - -
2035 - - - - - - - - - - - -
2040 - - - - - - - - - - - -
2041 - - - - - - - - - - - -
2042 - - - - - - - - - - - -
2043 - - - - - - - - - - - -
2044 - - - - - - - - - - - -
2045 - - - - - - - - - - - -
2048 - - - - - - - - - - - -

2047
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Portland General Electric

Renewable Avoided Cost Study

On-Peak Capacity, Wind

UM 1728 Application to Update Schedule 201
Avoided Cost Power Purchase Information
Attachment B

Table R.11a Nominal $/MWh
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec
2022 - - - - - - - -
2023 - - - - - - - -
2024 - - - - - - - - - - - -
2025 16.71 16.71 16.71 16.71 16.71 16.71 16.71 16.71 16.71 16.71 16.71 16.71
2026 17.05 17.05 17.05 17.05 17.05 17.05 17.05 17.05 17.05 17.05 17.05 17.05
2027 17.40 17.40 17.40 17.40 17.40 17.40 17.40 17.40 17.40 17.40 17.40 17.40
2028 17.76 17.76 17.76 17.76 17.76 17.76 17.76 17.76 17.76 17.76 17.76 17.76
2029 18.12 18.12 18.12 18.12 18.12 18.12 18.12 18.12 18.12 18.12 18.12 18.12
2030 18.49 18.49 18.49 18.49 18.49 18.49 18.49 18.49 18.49 18.49 18.49 18.49
2031 18.87 18.87 18.87 18.87 18.87 18.87 18.87 18.87 18.87 18.87 18.87 18.87
2032 19.14 19.14 19.14 19.14 19.14 19.14 19.14 19.14 19.14 19.14 19.14 19.14
2033 19.65 19.65 19.65 19.65 19.65 19.65 19.65 19.65 19.65 19.65 19.65 19.65
2034 2012 2012 2012 2012 2012 20.12 2012 2012 2012 2012 2012 2012
2035 2047 2047 2047 2047 2047 2047 2047 2047 2047 2047 2047 2047
2036 20.82 20.82 20.82 20.82 20.82 20.82 20.82 20.82 20.82 20.82 20.82 20.82
2037 21.31 21.31 21.31 21.31 21.31 21.31 2131 21.31 21.31 21.31 21.31 21.31
2038 21.75 21.75 21.758 21.75 21.75 21.75 21.75 21.75 21.75 21.75 21.75 21.758
2039 2219 2219 2219 2219 2219 2219 2219 2219 2219 2219 2219 2219
2040 22.65 22.65 22,65 22,65 22,65 22,65 2265 22.65 22.65 22.65 22.65 22,65
2041 231 2311 2311 2311 2311 2311 23N 23N 231 231 2311 2311
2042 23.59 23.59 23.59 23.59 23.59 23.59 2359 2359 23.59 23.59 23.59 23.59
2043 24.07 24.07 24.07 24.07 24.07 24.07 24.07 24.07 24.07 24.07 24.07 24.07
2044 2448 24.48 24.48 24.43 24.438 24.43 24.48 24.48 24.48 24.48 24.48 24.48
2045 2515 2515 2515 2515 2515 2515 2515 2515 2515 2515 2515 2515
2046 25.58 25.58 25.58 25.58 25.58 25.58 2558 2558 25.58 25.58 25.58 25.58
2047 26.10 26.10 26.10 26.10 26.10 26.10 2610 26.10 26.10 26.10 26.10 26.10

Portland General Electric
Renewable Avoided Cost Study
| .l Off-Peak Capacity, Wind

Table R.11b Nominal 5/MWh
Year Jan Feb War Apr May Jun Jul Aug Sep Oct Mov Dec
2022 - - - - - - - - -
2023 - - - - - - - -
2024 - - - - - - - -
2025 - - - - - - - -
2026 - - - - - - - -
2027 - - - - - - - -
2028 - - - - - - - -
2029 - - - - - - - -
2030 - - - - - - - -
2031 - - - - - - - -
2032 - - - - - - - -
2033 - - - - - - - -
2034 - - - - - - - -
2035 - - - - - - - -
2036 - - - - - - - -
2037 - - - - - - - -
2038 - - - - - - - -
2039 - - - - - - - -
2040 - - - - - - - -
2041 - - - - - - - -
2042 - - - - - - - -
2043 - - - - - - - -
2044 - - - - - - - -
2045 - - - - - - - -
2046 - - - - - - - -

2047
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Renewable Avoided Cost Study

Portland General Electric

On-Peak Capacity, Solar

UM 1728 Application to Update Schedule 201
Avoided Cost Power Purchase Information
Attachment B
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Table R.12a Nominal $/MWh
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Naov Dec
2022 - - - - - - - - - - -
2023 - - - - - - - - -

2024 - - - - - - - - - - - -

2025 3.83 3.83 3.83 3.83 3.83 3.83 3.83 3.83 3.83 3.83 3.83 3.83
2026 3.90 3.90 3.90 3.90 3.90 3.90 3.90 3.90 3.90 3.90 3.90 3.90
2027 3.98 3.98 3.98 3.98 3.98 3.98 3.98 3.98 3.98 3.98 3.98 3.98
2028 4.07 4.07 4.07 4.07 4.07 4.07 4.07 4.07 4.07 4.07 4.07 4.07
2029 415 415 4.15 415 415 4.15 415 415 4.15 415 415 4.15
2030 4.23 423 4.23 4.23 423 423 4.23 423 423 4.23 4.23 423
2031 4.32 4.32 4.32 4.32 4.32 4.32 4.32 4.32 4.32 4.32 4.32 4.32
2032 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38 4.38
2033 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50
2034 4.61 4.61 4.61 4.61 4.61 4.61 4.61 4.61 4.61 4.61 4.61 4.61
2035 4.69 4.69 4.69 4.69 4.69 4.69 4.69 4.69 4.69 4.69 4.69 4.69
2036 477 477 477 477 477 477 477 477 477 477 477 477
2037 4.88 4.88 4.88 4.88 4.88 4.88 4.88 4.88 4.88 4.88 4.88 4.88
2038 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98
2039 5.08 5.08 5.08 5.08 5.08 5.08 5.08 5.08 5.08 5.08 5.08 5.08
2040 519 519 5.19 519 519 5.19 519 519 5.19 519 519 5.19
2041 5.29 5.29 5.29 5.29 5.29 529 5.29 5.29 529 5.29 5.29 529
2042 540 540 5.40 540 540 540 540 540 540 540 5.40 540
2043 5.51 5581 5581 5.51 5581 5.51 5.51 5581 5.51 5.51 5.51 5.51
2044 5.61 5.61 5.61 5.61 5.61 5.61 5.61 5.61 5.61 5.61 5.61 5.61
2045 5.76 5.76 5.76 5.76 5.76 5.76 5.76 5.76 5.76 5.76 5.76 5.76
2046 5.86 5.86 5.86 5.86 5.86 5.86 5.86 5.86 5.86 5.86 5.86 5.86
2047 5.98 5.98 5.98 5.98 5.98 5.98 5.98 5.98 5.98 5.98 5.98 5.98

Portland General Electric
Renewable Avoided Cost Study
Off-Peak Capacity, Solar

Table R.12b MNominal $MWh
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNaov Dec
2022 - - - - - - - - - - - -
2023 - - - - - - - - - - - -
2024 - - - - - - - - - - - -
2025 - - - - - - - - - - - -
2026 - - - - - - - - - - - -
2027 - - - - - - - - - - - -
2028 - - - - - - - - - - - -
2029 - - - - - - - - - - - -
2030 - - - - - - - - - - - -
2031 - - - - - - - - - - - -
2032 - - - - - - - - - - - -
2033 - - - - - - - - - - - -
2034 - - - - - - - - - - - -
2035 - - - - - - - - - - - -
2036 - - - - - - - - - - - -
2037 - - - - - - - - - - - -
2038 - - - - - - - - - - - -
2039 - - - - - - - - - - - -
2040 - - - - - - - - - - - -
2041 - - - - - - - - - - - -
2042 - - - - - - - - - - - -
2043 - - - - - - - - - - - -
2044 - - - - - - - - - - - -
2045 - - - - - - - - - - - -
2046 - - - - - - - - - - - -

2047
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5/2/2022 Filing 6/30/21 Compliance Filing
Value Units § Year Source Value § Year|
Simple Cycle Combustion Thermal Plant Equipment (1x0 GE 7HA.02)
Clean Capacity 356 MW 2019 IRP - Supply-Side Resource Study - Spring 356
Degraded Capacity 347 MW 2019 IRP - Supply-Side Resource Study - Spring 347
Overnight capital cost 181,044 [5000s) 2018|2019 IRP LUCAS model 181,044 2018
€02 offset 3,674 (5000s) 2017 2019 IRP revenue requirement model 3,674 2017
Econamic life 38 yrs. 2015 IRP - Supply-Side Resource Study - Spring 38
Tax life 15 yrs. noc change 15
Deccmmissioning cost 1,533 (5000s) 2018|2019 IRP LUCAS model 1,533 2018
In-service date 2025 2025
Start construction date 2023 2023
EPFC period 20 months 2019 IRP - Supply-Side Resource Study - Spring 20
Capacity contribution 85.5% ;i 2019 IRP Update 85.5%
Interconnection Facilities 6,160 (5000s) 2013|2019 IRP Update LUCAS model 6,160
Interconnection Facilities 6,639 [5000s) 2018|Calculation
MNetwork Upgrades 3,556 (5000s) 2013|2019 IRP Update LUCAS model 3,556
Network Upgrades 3,833 [5000s) 2018 Calculation
Interconnection and Network Upgradd 10,473 [5000s) 2018|Calculation
Combined Cycle Combustion Thermal Plant Equipment (1x1 GE 7THA.02)

Clean Capacity 517 MW 2015 IRP - Supply-Side Resource Study - Spring 517
Degraded Capacity 503 MW 2019 IRP - Supply-Side Resource Study - Spring 503
Overnight capital cost 455,128 (5000s) 2018|2019 IRP - Supply-Side Resource Study - Spring 459,128 2018
C02 offset 9,277 [5000s) 2017 2019 IRP LUCAS model 9,277 2017
Economic life 38 YIS, 2019 IRP PGE Zone Model 38
Tax life 20 noc change 20
Decomissioning cost 2,450 (5000s) 2018 2019 IRP LUCAS model 2,450 2018
In-service date 2025 2025
Start construction date 2022 2022
EPC period 30 months 2019 IRP - Supply-Side Resource Study - Spring 30
Interconnection Facilities 8,313 (5000s) 2013|2019 IRP Update LUCAS model 8,313
Interconnection Facilities 8,961 [5000s) 2018|Calculation
MNetwork Upgrades 3,556 (5000s) 2013|2019 IRP Update LUCAS model 3,556
Network Upgrades 3,833 [5000s) 2018 Calculation
Interconnection and Network Upgradd 12,794 (5000s) 2018
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Wind Equipment (Gorge wind):
Capacity 245 MW 2019 IRP - Supply-Side Resource Study - Spring 245
Turbines 68 turbines 2019 IRP - Supply-Side Resource Study - Spring 68
Overnight capital cost 369,222 (5000s) 2018 2019 IRP - Supply-Side Resource Study - Spring 369,222 2018
Annual capital reinvestment Ss/MW
PTC applicaticn 60% 60%
Economic life 30 2019 IRP - Supply-Side Resource Study - Spring 30
Tax life 5 nc change 5
Decommissioning cost 8,428 (5000s) 2018 2019 IRP Update LUCAS model 8,428 2018
In-service date 2025 2025
Start construction date 2022 2022
EPC period 27 months 2019 IRP - Supply-Side Resource Study - Spring 27
Plant retirement
Capacity contribution 27.0% . 2022 Update 25.0%
Interconnection Facilities 15,061 (5000s) 2013 2019 IRP LUCAS model 15,061
Interconnection Facilities 16,234 (5000s) 2018 Calculation
MNetwork Upgrades 3,556 (%000s) 2013 2019 IRP LUCAS model 3,556
Metwork Upgrades 3,833 (5000s) 2018 Calculation
Intercoennection and Network Upgrady 20,067 (5000s) 2018
Workbook Tab: Plant Operating Parameters
5/2/2022 Filing 6/30/21 Compliance Filing
Value Units § Year Source Value § Year|
Simple Cycle Combustion Thermal Plant Equipment (1x0 GE 7HA.02)
Heat Rate (Degraded) 9,298 Btu/kWh 2015 IRP - Supply-Side Resource Study - Spring 9,208
Fixed O&M 210 S/kW-yr 2018 2019 IRP - Supply-Side Resource Study - Spring 2.10 2018
Variable 0&M 9.69 S/MWh 2018 2019 IRP - Supply-Side Resource Study - Spring 969 2018
Insurance 0.17 100 project cost 2023 0.17 2023
Materials inventory 490 5/kW degraded 2018 480 2018
Met Energy Value: revenues - variable 0.39 S/kW-yr 2020 2019 IRP Update PGE Zone Model 0.39 2020
Flexibility value 482 S/kW-yr| 2020 2019 IRP table 6-5 422 2020
Contingency reserves (%) - %
Spinning reserves - SIMWhH
Supplemental reserves - S/MWh
Contingency reserves cost = S/MWh
Availability factor - %
Ancillary services cost
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Combined Cycle Combustion Thermal Plant Equipment (1x1 GE 7HA.02)
Heat Rate (Degraded) 6,362 Btu/kWh 2019 IRP - Supply-Side Resource Study - Spring 6,362
Fixed Q&M 6.57 5/kW-yr 2018 2019 IRP - Supply-Side Resource Study - Spring 6.57 20138
Variable O&M 0.72 5/MWh 2018 2019 IRP - Supply-Side Resource Study - Spring 0.72 2018
Insurance 0.17 /100 project cost 2022 0.17 2022
Materials inventory 249 5/kW degraded 2018 245 2018
Availability factor 94.01% % 2019 IRP - Supply-Side Rescurce Study - Spring 94.01%
Contingency reserves (%) )
Spinning reserves SIMWh
Supplemental reserves 5/MWh
Contingency reserves cost 5/MWh
Schedule cutage rate )
Gorge Wind
Fixed O&M 37.00 SfkW-yr 2018 2018 IRP - Supply-Side Resource Study - Spring 37.00 2018
Capacity factor (flat) 40.80% 2019 IRP - Supply-Side Rescurce Study - Spring 40.80%
Capacity factor (peak) 39.97% 2019 IRP - Supply-Side Resource Study - Spring 38.97%
Annual output - MWh 874,935
Land royalties 170 S/MWh 2018 2019 IRP - Supply-Side Resource Study - Spring 170 2018
Insurance 0.08 /100 project cost 0 0.08 2022
Capacity contribution 27.00% 2022 Update 25.00%
Spinning reserves %
Contingency reserves cost
Solar
Capacity factor (peak) 38.80% 2022 Update 36.87%
Capacity contribution 6.00% 2022 Update 5.50%
BPA line loss 1.50% No change 1.90%
Workboook Tab: Financial and Tax Parameters
5/2/2022 Filing 4/6/20 Filing

Value Source Value
Composite Income Tax Rate 27.35% 2018 IRP - Appendix | Table I-1 27.35%
Debt Portion of Capitalization 50.00% 2018 IRP - Appendix | Table I-1 50.00%
Commeon Stock Portion of Capitalizati 50.00% 2019 IRP - Appendix | Table I-1 50.00%
Property Tax Rate 1.45% 2016 IRP Update, Section 7 1.45%
Inflation Rate 2.05% 2019 IRP - Appendix | Table I-1 2.05%
Common Return 9.50% 2019 IRP - Appendix | Table I-1 9.50%
Debt Return 4.84% 2018 IRP - Appendix | Table I-1 4.84%
Pre-Tax Mominal Cost of Capital 4.75% calculation 7.22%
Equityportion 65.79% calculation 65.79%
After-Tax Nominal Cost of Capital 6.54% calculation 6.54%
After-Tax Real Cost of Capital 4.41% calculation 4.41%




CERTIFICATE OF SERVICE

I hereby certify that I have this day caused the Documents in UM 1728 to be served by

electronic mail to those parties whose e-mail addresses appear on the attached service list for

OPUC Docket UM 1728.

Dated at Portland, Oregon, this 2™ day of May, 2022.

/s/ Robest Macfouwrlane

Robert Macfarlane

Manager, Pricing & Tariffs
Portland General Electric Company
121 SW Salmon Street, IWTC0306
Portland, OR 97204

Telephone: 503-464-8954
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GREGORY M. ADAMS (C)

RICHARDSON ADAMS, PLLC

BRITTANY ANDRUS
No Business Name

STEPHANIE S ANDRUS (C)
PUC STAFF--DEPARTMENT
OF JUSTICE

ERIN APPERSON (C)
PORTLAND GENERAL
ELECTRIC

ROBERT JENKS (C)

OREGON CITIZENS' UTILITY

BOARD

KENNETH KAUFMANN
No Business Name

LEAH KIENHOLZ-KERR
PRECISION ENERGY
SERVICES INC

JOE KRAWCZEL
STRATA SOLAR
DEVELOPMENT LLC

RICHARD LORENZ
CABLE HUSTON LLP

CAROL LOUGHLIN (C)
SAPERE CONSULTING

JOHN LOWE
RENEWABLE ENERGY
COALITION

Share OREGON CITIZENS'
UTILITY BOARD

OREGON CITIZENS' UTILITY

BOARD

TYLER C PEPPLE
DAVISON VAN CLEVE, PC

515N 27TH ST
BOISE ID 83702
greg@richardsonadams.com

3317 NE 31ST AVENUE
PORTLAND OR 97212
andruspdx@gmail.com

BUSINESS ACTIVITIES
SECTION

1162 COURT ST NE

SALEM OR 97301-4096
stephanie.andrus@doj.state.or.us

121 SW SALMON STREET,
IWTC1301

PORTLAND OR 97204
erin.apperson@pgn.com

610 SW BROADWAY, STE 400
PORTLAND OR 97205
bob@oregoncub.org

1785 WILLAMETTE FALLS
DR, STE 5

WEST LINN OR 97068
ken@kaufmann.law

leah.kienholz-kerr@pes-
world.com

50101 GOVERNORS DR STE
280

CHAPEL HILL NC 27517
jkrawczel@stratasolar.com

1455 SW BROADWAY STE
1500

PORTLAND OR 97201
rlorenz@cablehuston.com

cloughlin@sapereconsulting.com

PO BOX 25576
PORTLAND OR 97298
jravenesanmarcos@yahoo.com

610 SW BROADWAY, STE 400
PORTLAND OR 97205
dockets@oregoncub.org

1750 SW HARBOR WAY STE
450

PORTLAND OR 97201
tep@dvclaw.com
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Share PGE RATES &
REGULATORY AFFAIRS

PGE RATES & REGULATORY
AFFAIRS

IRION A SANGER (C)
SANGER LAW PC

MICHELLE SCALA (C)
PUBLIC UTILITY
COMMISSION OF OREGON

MAX ST. BROWN (C)
PUBLIC UTILITY
COMMISSION

KARLA WENZEL (C)
PORTLAND GENERAL
ELECTRIC

COALITION

JONI L SLIGER (C)
SANGER LAW PC

NEWSUN ENERGY

LESLIE SCHAUER (C)
NEWSUN ENERGY

JACOB (JAKE)
STEPHENS (C)
NEWSUN ENERGY

OREGON CITIZENS UTILITY
BOARD

MICHAEL GOETZ (C)
OREGON CITIZENS' UTILITY
BOARD

PGE

DONALD LIGHT
PORTLAND GENERAL
ELECTRIC

PORTLAND GENERAL
ELECTRIC COMPANY

121 SW SALMON STREET,
IWTC0306

PORTLAND OR 97204
pge.opuc.filings@pgn.com

1041 SE 58TH PLACE
PORTLAND OR 97215
irion@sanger-law.com

PO BOX 1088
SALEM OR 97308-1088
michelle.m.scala@puc.oregon.gov

PO BOX 1088
SALEM OR 97308-1088
max.st-brown@puc.oregon.gov

121 SW SALMON ST.
IWTC0702
PORTLAND OR 97204
karla.wenzel@pgn.com

1041 SE 58TH PL
PORTLAND OR 97215
joni@sanger-law.com

leslie@newsunenergy.net

3500 S DUPONT HWY
DOVER DE 19901
jstephens@newsunenergy.net

610 SW BROADWAY STE 400
PORTLAND OR 97205
mike@oregoncub.org

121 SW SALMON ST, 1 WTC-
1301

PORTLAND OR 97204
donald.light@pgn.com
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