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PSE Report to the Board of Directors: Golden Hills Wind Project Shaped PPA

SECTION 1. EXECUTIVE SUMMARY

1. Executive summary

The purpose of this report to the Board of Directors is to inform the board and request authorization to
execute a 20-year power purchase agreement (“PPA”) with Avangrid Renewables (“Avangrid”) to
purchase the output from the 200 MW Golden Hills wind development project at a flat price of S./MWh1
and a capacity payment of 5- kW/month during winter months,? in accordance with the resolutions
set forth in Attachment 1. The PPA combines the as-generated output of the Golden Hills Wind Project
with a winter shaping and firming product. In addition \to the intermittent wind generation, Avangrid has
committed to deliver 150 MW an hour for seven hours per day during Winter Super-Peak Hours®. Under
the terms of the PPA, Avangrid will begin delivering energy to Puget Sound Energy’s (“PSE” or “the
Company”) system by June 2022. The total levelized cost of energy delivered to PSE is -/MWh“.

While the Golden Hills Wind Project is a competitive offer on an as-generated basis, the value to PSE is
enhanced due to the unique “Firm Winter Super Peak” product offered by Avangrid Renewables. This
shaped product ensures that energy is delivered to PSE during the winter months (November through
February) in- MW blocks of firm energy during the highest load hours of the day. Avangrid is uniquely
able to offer the shaped product because of the large concentration of variable and firm assets owned or
controlled by Avangrid on BPAs system. Avangrid also has a portfolio of existing, firm point-to-point
transmission rights on BPAs system, which allows for firm delivery to PSEs system.

PSE received nearly 100 proposals from a wide range of resources in response to the 2018 RFP. Proposals
were subjected to a rigorous evaluation process (described in Section 5, Attachment 8(a) and Attachment
8(b)) that included both quantitative and qualitative analysis. The Golden Hills Shaped WIind PPA was
selected as part of an optimized portfolio of resources that resulted in the lowest reasonable cost and risk
solution to meet PSE’s renewable (RPS-compliant) and capacity needs. This report summarizes the
business case for executing the Golden Hills Shaped Wind PPA and describes the analysis of its benefits,
costs and risks as conducted by PSE’s resource planning and acquisition teams.

! As described in Section 6 (Key risks), PSE has agreed to pay an additional ,./MWh for the use of union labor and another
additional 5-/MWh for the use of apprenticeship labor.

2For the purposes of this PPA, winter months are defined as November through February.

3Winter Super-Peak Hours: November through February, Monday through Saturday_ and|

“Much of the analysis presented in the report was conducted concurrently with contract negations and assumption updates. The
levelized cost reflects the terms and assumptions presented to the board of directors on May 7, 2020.
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PSE Report to the Board of Directors: Golden Hills Wind Project Shaped PPA

SECTION 2. PRODUCT AND COUNTERPARTY

2. Product and counterparty

Counterparty

General Description

Avangrid Renewables, LLC® (“Avangrid”) is a large renewable energy

developer with 6,500 MW in operation at approximately 75 sites and a AVANGRID
considerable  development pipeline. Avangrid has extensive

experiencedeveloping, constructing and owning projects located in the RENEWABLES
Pacific Northwest, including several projects immediately adjacent to the proposed Golden Hills Wind
Project. Avangrid operates over 600 MW of wind generation in Sherman and Wasco counties in Oregon.

Past PSE Experience

PSE has a current commercial agreement with Avangrid Renewables for a portion of the Klondike 11l Wind
Project, and an executed PPA for the output of the Lund Hill Solar Project when completed.

Klondike Ill Wind — PSE's wind portfolio includes a 20-year PPA with Iberdrola Renewables for a
50 MW share of electricity generated at the Klondike Il wind farm in Sherman County, OR. The
wind farm has 125 turbines and a total project capacity of nearly 224 MW. The PPA was executed
on July 11%, 2007 and remains in effect until November 2026.

Lund Hill Solar — PSE conducted a Renewable Resource RFP in 2017 seeking resources to expand
its voluntary Green Direct program (Schedule 139) and ultimately selected a 20-year PPA with
Avangrid Renewables for the output of the Lund Hill Solar Project. Lund Hill will be a 150 MW solar
facility located in Klickitat County, Washington. The project is expected to begin delivering energy
to PSE’s Green Direct program in March 2021. The Lund Hill PPA, which was negotiated and
executed in 2018, was used as a template for contract negotiations for the Golden Hills Wind
Project.

Summary of key contract terms

The Golden Hills Shaped Wind PPA would combine as-generated output from the Golden Hills wind
development project with a firm winter product during Winter Super-Peak Hours®. During all other hours
output would be delivered on an as-generated basis. During the months of November through February,
PSE would receive the benefit of firm winter capacity during Winter Super-Peak Hours.

Avangrid proposes to provide shaping capacity from a mix of resources, including its fleet of existing
resources and limited amounts of market purchases. Avangrid will be responsible for the integration of

> Avangrid Renewables, LLC was formerly known as Iberdrola Renewables, Inc., which was previously known as PPM Energy, Inc.
8 Winter Super-Peak Hours are defined as Monday through Saturday, excluding NERC holidays, for hours ending- and
hours ending- during the months of November through February.
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PSE Report to the Board of Directors: Golden Hills Wind Project Shaped PPA

SECTION 2. PRODUCT AND COUNTERPARTY

the wind project and it is expected the plant will be balanced through Avangrid’s balancing authority
(“BA”). To ensure firm delivery, Avangrid proposes to use . MW of its existing firm transmission to
deliver power to PSE’s system year round. While the proposed firm transmission is less than the project
total capacity of 200 MW, it is sufficient to ensure delivery of the shaped capacity product in the winter
months, with minimal exposure to conditional firm or non-firm transmission in the as-generated summer
months. This structure allows the project to help meet both PSE’s RPS-driven renewable need and its
capacity resource need. The project is expected to achieve commercial operation by June 30, 2022. Key
PPA terms are summarized below:

e Parties: A newly formed Special Purpose Entity or Project LLC will be formed, “Golden Hills, LLC”
(“Seller”), backed by Avangrid Renewables, LLC and Puget Sound Energy (“Buyer”).

e As generated product: Delivery of up to 200 MW of as-generated Golden Hills Wind Project
output during all hours except Winter Super-Peak Hours.

e Shaped product: Winter Super-Peak Hours are November through February (“winter period”)
delivery of. MW of firm energy to PSE’s system during the “peak period”. For the purposes of
this contract, the peak period is defined as- heavy load hours (“HLH”) split into morning and
evening sections as detailed below.

0 Morning Peak:

0 Evening Peak:

0 PSE will receive all of the attributes generated by the wind project. Additionally, the
contract includes a true-up mechanism to account for any differences in delivered and
metered energy. This true-up is due to the intermittent nature of the wind project, and
will occur on a monthly basis immediately after the conclusion of each month.

7 Delivery will be the greater of- MW or the actual generation from the Golden Hills wind project.

-3-

Exh. CLS-7HC
Page 6 of 572



PSE Report to the Board of Directors: Golden Hills Wind Project Shaped PPA

SECTION 2. PRODUCT AND COUNTERPARTY

Figure 1. Golden Hills Shaped Wind PPA: Shaped vs. unshaped output?
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Figure 1 above shows the additional capacity benefit provided by the shaped product during
Winter Super Peak Hours. The chart compares the expected daily energy with and without the
shaping product in each month.

Contract Price: Energy generated from the Golden Hills Wind Project will be delivered to the point
of delivery (“POD”) at a flat price of S./MWh9. The shaped product will be delivered to the POD
at a flat capacity payment price of SI/kW-month. Additionally, energy used to deliver the shaped
product, in excess of what is generated by the project, will be priced at the average market price.

Point of interconnection: The project will interconnect to the Bonneville Power Administration’s
(“BPA”) 230 kV School House Substation via a seven-mile generation tie-line.

Point of delivery: Seller will deliver the power to PSE’s system at BPAT.PSEI.

Commercial Operation Date — The commercial operation date (“COD”) will be achieved when 95
percent of the Planned Nameplate Capacity is ready for continuous delivery and all other contract

& This chart is consistent with the data used in the financial modeling of the project. It does not reflect the latest update to the
wind study in Attachment 6, which PSE received from Avangrid on April 20, 2020.

% As described in Section 6 (Key risks), PSE has agreed to pay an additional '/MWh for the use of union labor and another
additional '/M Wh for the use of apprenticeship labor.
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PSE Report to the Board of Directors: Golden Hills Wind Project Shaped PPA

SECTION 2. PRODUCT AND COUNTERPARTY

provisions for project completion have been met. The Guaranteed Commercial Operations Date
is scheduled for June 30, 2022.

e Contract Term —The contract term will be 20 years, beginning when commercial operation of the
project is achieved.

For a detailed summary of material PPA terms, see Attachment 3. For a detailed (12x24) comparison of
the output associated with the shaped and unshaped components of the PPA, see Attachment 6(b).

Credit Assessment

Avangrid Renewables, LLC is a subsidiary of Avangrid Renewables Holdings, Inc., which is a subsidiary of
Avangrid, Inc., a publicly traded company listed on the New York Stock Exchange under the ticker symbol
“AGR.”™ Avangrid, Inc. is expected to provide a parental guarantee in support of Avangrid Renewables,
LLC performance obligations under the draft PPA. Avangrid, Inc. has the benefit of a solid balance sheet
with positive cash flow from a geographically diversified U.S. revenue base of regulated and quasi-
regulated assets. Standard & Poor's has assigned a corporate credit rating (“CCR”) of BBB+ with a stable
outlook. Moody's Investor Service has assigned an issuer credit rating of Baal with a negative outlook.

Iberdrola S.A. is the majority shareholder of Avangrid. Iberdrola S.A. is a publicly traded company listed
on the Madrid Stock Exchange under the ticker symbol of “IBE.”?! It owns 29 GW of renewable generation
capacity and provides energy to more than 100 million customers worldwide. Its credit rating is the same
as Avangrid, Inc.

11 Avangrid’s most recent SEC filings can be found at the following web page:
http://www.avangrid.com/InvestorRelations/secfilings.html.

21 The most recent annual reports can be found on the following investor relations web page:
https://www.iberdrola.es/webibd/corporativa/iberdrola 2IDPAG=ENWEBACCINFAN&codCache=1339427 3719861205.

-5.
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PSE Report to the Board of Directors: Golden Hills Wind Project Shaped PPA

SECTION 3. PROJECT DESCRIPTION

3. Project description
General description of facility and footprint

Project description

Golden Hills is a 200 MW wind development project that is expected to be commercially operational by
June 30, 2022. The project is located in Sherman County, Oregon, which is approximately 24 miles
east/southeast of The Dalles. Golden Hills is located upwind of numerous operational wind farms,
including the Klondike Wind Farm complex; Hay Canyon; Patu Wind Farm; Biglow I, Il and Ill; and Star
Point.

The project site is surrounded by canyons south of the Columbia River Gorge; however, there are no
viewshed impacts from the river. Ground cover is comprised primarily of dryland wheat, which helps to
minimize wildlife impacts.

Figure 2. Location of Golden Hills Wind Project
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A seven-mile generation tie-line is required to interconnect the project substation to the point-of-
interconnection at Bonneville Power Administration’s (“BPA”) 230 kV School House Substation. Just over
three miles of the tie-line was built and conductored during the construction of a prior project. This section
of the line is located outside the Golden Hills project boundary, and is co-located on existing generation
tie-line structures. The portion that has not yet been built (approximately 3.5 miles) is located within the
project boundary.
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PSE Report to the Board of Directors: Golden Hills Wind Project Shaped PPA

SECTION 3. PROJECT DESCRIPTION

Technical and Operations

The project is expected to be built using 41 Vestas model 4.3 wind turbines with a 105-meter hub height,
and 10 GE model 2.5-116 wind turbines with a 90-meter hub height.'° Avangrid Renewable’s proposal to
PSE stated that their technicians follow an ongoing scheduled and corrective maintenance program for all
of their turbines. Additionally, corrective and scheduled maintenance is typically planned for statistically
low wind hours and seasons.

Avangrid Renewables expects a low forced outage rate for Golden Hills. The project will be located within
the Avangrid Balancing Authority, which is expected to minimize curtailments related to BPA oversupply.
With more than 1,400 MW of wind in the Northwest, Avangrid has strong wind resource data for the area
and experience responding to and correcting issues that could lead to forced outages. According to their
proposal, Avangrid’s National Control Center, which manages real-time asset operations and dispatch,
monitors and responds to any issues 24 hours a day, seven days a week.

See Attachment 4(b) for a copy of Avangrid’s proposed Golden Hills Wind Project turbine layout. See also
Attachment 6(a) for a copy of Avangrid’s wind resource report for the wind farm.

Project schedule

Golden Hills is a relatively mature development project with pre-construction site control, discretionary
permitting and transmission work substantially complete. Avangrid expects to begin the construction
phase of the project in June 2020. This phase will include building of the O&M structure, road and
foundation work, construction of the remaining 3.5 miles of generation tie-line to be located within the
project boundary, construction of the wind farm, and construction of the substation. The wind project is
expected to be commercially operational by the end of June 2022.

Figure 3 depicts a high level development schedule for the project. A detailed development schedule is
provided in Attachment 4(a).

Figure 3. Golden Hills Wind Project Development and Construction Schedule

Milestorie |
06/18/20

Development

Civil Engineering & Civil Construction RFP 08/20/20
Electrical Engineering & Electrical Construction R 09/09/20
Project Construction - Wind Farm 03/24/22

Project Construction - Interconnection 06/15/22
Project COD 06/15/22

10 Turbine selection and layout details reflect the best available information at the time this report was completed. This
information is subject to change until the final design work is completed. Final design must be provided to PSE by June 2021.
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PSE Report to the Board of Directors: Golden Hills Wind Project Shaped PPA

SECTION 3. PROJECT DESCRIPTION

Project development progress

Avangrid’s management team has extensive experience in renewable energy development, construction
and operations. The team has demonstrated skill at successfully executing projects in both the Pacific
Northwest and across the United States.

Based on the analysis conducted by PSE’s cross-functional resource evaluation team (described in Section
5 and Attachment 8(a)), there appear to be no major real estate, permitting, technical, community
relations, interconnection or transmission concerns associated with the Golden Hills wind development
project.

Real Estate

The rights necessary for the development and operation of the wind project appear to be in good order
and complete. The Golden Hills wind project originated in 2002 with a series of option agreements for
real estate rights. These options were later exercised by former owner Orion Energy, resulting in grant of
easement agreements and restrictive covenant documents with landowners. According to a random
sampling of the wind farm easement documents provided by Avangrid, the “pre-development term” for
the project has been extended through June 30, 2020, which aligns with Avangrid’s construction schedule.

A pro-forma title policy dated June 12, 2017 was submitted for all project lands. In addition, an ALTA
survey was performed in 2010. Avangrid is in the process of updating both the title reports and the ALTA
survey.

Permitting

The project received an amended site certification agreement from the Oregon Energy Facility Siting
Council (“EFSC”) in November 2018. The agreement allows the seller to install up to 125 turbines on
25,900 acres with a maximum generating capacity of 400 MW. Construction must begin by June 18, 2020.
The EFSC site certificate encompasses all state and county permits. After issuing the certificate, the council
has ongoing regulatory authority over the construction and operation of the facility.

As previously stated, project construction is currently scheduled to begin in June 2020, which is consistent
with the required start date in the EFSC site certificate. Commercial operation of the project is currently
scheduled to occur in June 2022. However, the EFSC permit requires project completion by June 2021,
unless an extension is granted. Avangrid has stated they will request an extension to the project
completion dates as needed to facilitate the proposed project schedule. Avangrid has stated that EFSC
staff is supportive of the extension in order to meet the project’s June 2022 COD. The extension must be
approved by the Council. Similar amendments have typically taken four to six months to complete.

All discretionary permits needed to begin construction have been granted. No federal permits are needed
for project construction or operation. Avangrid does not intend to pursue an eagle take permit for the
project from the U.S. Fish and Wildlife Service. Avangrid has stated that required EFSC pre-construction
filings will not be complete by June 18, 2020 but are working with EFSC to extend the deadlines. A
permitting checklist is provided as Attachment 5.
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PSE Report to the Board of Directors: Golden Hills Wind Project Shaped PPA

SECTION 3. PROJECT DESCRIPTION

Transmission plan

Avangrid will deliver as-generated energy from the Golden Hills Wind Project and winter peak shaped
energy to PSE’s system using its existing portfolio of long-term, firm, point-to-point transmission on BPA’s
system. The following sections describe the interconnection and transmission components for energy
delivery.

Generation Tie-line and Interconnection

The project will interconnect to BPA’s system at the existing 230 kV Schoolhouse Substation (the
“POI”) via an approximately seven-mile generation tie-line from the project’s collection station.
Feasibility, system impact, and facility studies were completed as part of the Large Generator
Interconnection Agreement (“LGIA”) process. Avangrid provided a copy of the final LGIA, which
clarified the costs to interconnect the project at the 230 kV Schoolhouse Substation. Interconnection
costs for the developer are estimated to be $5.2 million and are already included in the PPA price.

Integration and Energy Delivery

Avangrid will use. MW of its existing long-term, firm, point-to-point transmission rights and.
MW of short-term firm redirected products to deliver the energy to PSE’s system. Avangrid will take
responsibility for integrating the energy to be delivered, including ancillary services, such as
scheduling, balancing and operating reserves; and any transmission capacity up to the point of
delivery (“POD”) at BPAT.PSEL.

Community relations

Avangrid Renewables owns and operates several existing projects located adjacent to the Golden Hills
project. The developer has a presence in the community with a history of supporting Sherman County
through local hiring, charitable contributions, and tax and lease revenue. Avangrid proposed a planned
outreach approach that includes community meetings, which would likely be helpful in fostering support
for the project.

There appears to be no local opposition to the project. As the project is located outside PSE’s territory
and no opposition has been identified, it is unlikely that PSE would be exposed to any adverse reputational
risks.

Project execution

As previously noted, Avangrid expects to begin the construction phase of the project in June 2020 and
commercial operation is scheduled for June 2022. This phase will include road and foundation work, wind
farm construction (including the 3.5-mile portion of the generation tie-line located within the project
boundary), and substation construction.

In general, PSE considers the proposed construction schedule to be reasonable. Additionally, Avangrid’s
demonstrated experience developing and operating wind farms, supports their ability to successfully
complete the proposed project. A high level project schedule is shown on page 7. Avangrid’s detailed
construction schedule is provided as Attachment 4(a).
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PSE Report to the Board of Directors: Golden Hills Wind Project Shaped PPA

SECTION 3. PROJECT DESCRIPTION

PSE intends to monitor key development milestones, including the turbine supply contract and the
engineering, procurement, and construction (“EPC”) contract execution dates. These dates are
guaranteed to occur no later than September 1, 2020. PSE has expressed a preference that Avangrid’s EPC
contractor utilize a Project Labor Agreement or Community Workforce Agreement for major construction
activities. Additionally, Avangrid will purse commercially reasonable efforts to qualify to meet the
Washington State Apprenticeship and Training Council requirement to allow PSE to qualify for a one and
two-tenths (1.2) REC multiplier. PSE has added an incentive to the contract to offset the costs if Avangrid
achieves the labor preferences.

COVID 19 Delays and PTC Value Erosion

The project schedule has already been modified from what was originally submitted to the 2018 RFP
to account for the uncertainty in COVID delays. Avangrid has proposed a COD of June 2022 and
assumes the risks of meeting IRS requirements to qualify for PTCs. PSE has included language that
allows PSE to share any potential PTC benefits if there are incremental PTC increases as a result of
current events. Avangrid does not have the right to change pricing if construction delays impact PTCs.

-10-
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PSE Report to the Board of Directors: Golden Hills Wind Project Shaped PPA

SECTION 4. DETERMINATION OF NEED

4. Determination of need

PSE’s electric resource acquisition process is guided by our integrated resource planning analysis, which
evaluates and establishes the Company’s capacity (physical reliability) and renewable resource (policy
driven) ! needs on a biennial basis, consistent with Chapter 480-100-238 WAC. Our most recent
Integrated Resource Plan (“IRP”) includes a detailed discussion of PSE’s electric planning standard and
describes our methodology for analyzing the Company’s resource needs. The IRP can be found on PSE’s
web site at http://www.pse.com/irp.

Since issuing the 2017 IRP, PSE has updated its assessment of the Company’s capacity and renewable
resource needs multiple times. Figures 4 and 5 below depict the final update used in the comparative
resource analysis described in Section 5. This update was prepared in spring 2019 to align with PSE’s F2019
load forecast and conservation from the 2017 IRP. Figure 4 reflects an overall increase in expected
capacity need compared to the need forecast in the 2017 IRP.

Figure 4. Capacity resource need
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11 pSE has a legal obligation to meet the requirements of the Energy Independence Act (Chapter 19.285 RCW), also referred to as
Washington state’s renewable portfolio standard (RPS). See discussion of Figure 5 in Section 4 for additional information about
the RPS.
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PSE Report to the Board of Directors: Golden Hills Wind Project Shaped PPA

SECTION 4. DETERMINATION OF NEED

Figure 4 assumes the decommissioning of Colstrip units 1&2 by the end of 2019, consistent with an
agreement reached during the RFP evaluation. Figures 4 and 5 do not reflect the impact of Senate Bill
5116, also known as the Clean Energy Transformation Act (“CETA”), which became Washington law during
Phase 2 of the RFP.12 However, consistent with CETA’s mandate to eliminate coal-fired resources after
2025, the updated capacity need does reflect the removal of Colstrip units 3&4 from the Company’s
electric resource portfolio starting in 2026.

Figure 5 shows the Company’s need for additional renewable resources, which is driven by Washington
state’s renewable portfolio standard (“RPS”). The RPS, which increased from 9 percent to 15 percent of
load in 2020, need is delayed by PSE’s banked renewable energy credits (“RECs”) until 2023.

Figure 5. Renewable resource need (RPS compliance)
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See Attachment 8(a) for more information about the capacity and renewable resource need assessments
used in PSE’s comparative analysis of resource alternatives.

12 CETA sets several statewide policy goals, including a requirement to eliminate coal-fired resources after 2025, 80 percent carbon
free generation and overall carbon neutral electricity by 2030, and 100 percent carbon free electricity by 2045.
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PSE Report to the Board of Directors: Golden Hills Wind Project Shaped PPA

SECTION 5. COMPARATIVE ANALYSIS

5. Comparative analysis

PSE filed All Resources and Demand Response requests for proposals (“2018 RFPs”) in June 2018, based
on the resource needs originally established in the 2017 IRP and later updated as described in Section 4
and Attachment 8(a). The Company received nearly 100 unique proposals in response to the 2018 RFPs,
the largest ever response to a PSE RFP. PSE’s RFP evaluation team performed a thorough comparative
analysis consistent with guidance set forth in the Washington Administrative Code ("WAC") 480-107-035
and the Revised Code of Washington ("RCW") 19.280.020, which encourage utilities to seek resources
that provide clean, safe and reliable power to meet their renewable and capacity needs using lowest
reasonable cost as a criterion.

PSE relied upon its experience as a resource owner and evaluator, its familiarity with the region's energy
market, and analytical tools used throughout multiple IRP and RFP cycles to perform the RFP analysis. The
cross-functional evaluation team followed a structured, two-phased process to screen and rank individual
proposals based on an evaluation of costs, risks and benefits. The first phase included a preliminary
qualitative and quantitative screening designed to identify the most promising proposals and eliminate
resources with prohibitive costs, minimal portfolio benefits or excessive risk. The second phase included
a more rigorous due diligence review and portfolio optimization analysis, with the goal of identifying a
short list of resources representing a combined best-fit to need, while minimizing cost and risk.

The evaluation team considered a variety of quantitative and qualitative factors to reasonably compare
proposals with diverse attributes. Each proposal was evaluated based on its compliance with either the
All Resources or Demand Response RFP, and according to the criteria summarized in Figure 6.

Figure 6. Summary of RFP evaluation criterial3

| = Lower/ lowest portfolio revenue |
requirement while meeting
capacity and RPS need

[ - Output can be
optimized to match
PSE's need or
resource production
matches PSE'sneed

= Firm delivery of

capacily to PSE's Risk /’- Commercially-proven \
system management technology with long-term
+ Matches timing of reliability
resource need; . PSE"
Nexibilty Reduces PSE's risk

expasure to changes in
power prices,
enviranmental policies,

fuel prices, hydro
generation, eic.
« Demonstrated experience
'\ and competence

Economic benefit o he o«
community mi

+ Positive perception of project h
among stekeholders

+ Local support for the project

+ Low envirchmental impact

| = Offerviability. project and respondent's |
| ability to deliver

|+ Appropriste credit support or liquidated

‘ damages offered by respondent

“See Demand Response RFF and Exhinit A af the All H 4
Resourcas RFP for complate evaluation cntaria NoBSE ntedil support requinsd

13 See Appendix B to Attachment 8(a) for a detailed list of the RFP evaluation criteria.
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SECTION 5. COMPARATIVE ANALYSIS

PSE’s analysis shows that when combined with the Company’s existing electric resource portfolio, the
following short list, including the Golden Hills Shaped Wind PPA, represents the most favorable
combination of resources to meet PSE’s renewable and capacity needs at the lowest reasonable cost and
risk:

e Golden Hills Shaped Wind PPA proposed by Avangrid Renewables, a 20-year fixed price
power purchase agreement (“PPA”) delivering to BPAT.PSEI the output from a 200 MW wind
development project paired with shaped capacity up to. MW during winter peak hours'#,
beginning in June 2022;

proposed by‘ a 25-year fixed price power purchase agreement

(“PPA”) delivering the output from a MW Montana wind development project to the
, beginning in December 2021;

e SPI Biomass PPA proposed by Sierra Pacific Industries, a 17-year fixed price power purchase
agreement (“PPA”) delivering 17 MW of firm capacity (and up to an additional 3 MW of
variable energy) from a biomass project located on PSE’s system to the Fredonia Substation,
beginning in January 2021; and

e BPA Peak Capacity Product proposed by the Bonneville Power Administration, a 5-year
capacity tolling agreement (“CTA”) for firm capacity delivered to BPAT.PSEI that may be

scheduled in - increments from - MW on a - basis, beginning in

January 2022.

e MSCG Fixed Price PPA proposed by Morgan Stanley Capital Group, is a 4-year 363 day fixed
price PPA delivered to BPAT.PSEI. The contract delivers 100 MW per hour during Heavy Load
Hours™ in the first quarter (January — March) and last quarter (October — December) of each
year. The contract starts in January of 2022 and ends December 2026.

In addition to being the optimal portfolio selected in the RFP optimization analysis, the short list aligns
well with public and state policy preferences and, specifically, the Clean Energy Transformation Act, which
became Washington law during PSE’s RFP evaluation process. Attachment 8(a) describes in detail the 2018
RFP evaluation process, the results it produced, and how PSE considered a variety of qualitative and
quantitative criteria to select resources that best meet the needs of its customers. Attachment 8(b)
presents the results of updated portfolio analysis performed subsequent to the 2018 RFP, which reaffirms
the selection of the Golden Hills Shaped Wind PPA as part of a lowest reasonable cost solution to meet
the needs of customers.

14 Shaped schedule: November through February, _ and-.
15 Heavy Load Hours are defined as hour ending 0700 to hour ending 2200 Monday through Saturday, excluding NERC holidays.
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SECTION 6. KEY RISKS

6. Key risks

This section summarizes generally the principal risks associated with the Golden Hills Shaped Wind Project
and PPA. For a more detailed assessment of risks and proposed mitigations, see Attachment 7.

Project development and construction risks

Development is considered to be mature and associated risks are expected to be minimal

The Golden Hills Shaped Wind project and power purchase agreement (“PPA”) is considered to be a lower
risk proposal because of the relatively advanced nature of the project development work and substantial
experience of the developer. All real estate rights appear to be in good order and complete. The EFSC site
certificate has been approved, which supersedes the authority of all state and county permits, and no
federal permits are required for project construction or operation. Interconnection and transmission plans
are well underway: an LGIA has been executed with BPA, all transmission-related studies have been
completed, Avangrid will use existing transmission rights from its pool of transmission resources to deliver
the energy year round, and the portion of the generation tie-line located outside the project boundary
has already been built and conductored. As such, the Golden Hills wind development project is considered
to be relatively mature and associated development risks are expected to be minimal.

Additionally, as previously described, Golden Hills is sited in a wind-friendly location south of the Columbia
River Gorge where there is no known opposition to the project and no viewshed impacts from the river.
Furthermore, the dryland wheat ground cover helps to minimize wildlife impacts.

Construction schedule is generally considered to be reasonable

Construction period risks include project cost and schedule risks associated with construction activities
including road and foundation work, turbine erection and other wind farm construction (including the
portion of the generation tie-line located within the project boundary), and substation construction. PSE
generally considers Avangrid’s construction schedule to be reasonable; however, certain risks have been
identified for mitigation, including:

o EFSCsite certificate-required construction start and completion dates

The Oregon EFSC site certificate requires construction to start no later than June 18, 2020 and
project completion to occur no later than June 18, 2021, but the current project schedule
anticipates a June 2022 COD. It is expected that Avangrid will request extensions as needed
to facilitate the proposed project schedule. Assuming that continuous effort is made during
construction, this request is considered to be relatively low risk, assuming the request is filled
in a timely manner.

e Union Labor

PSE has expressed a preference for a project labor agreement or community workforce
agreement for major construction activities at the project. If Avangrid and its selected EPC
contractor execute such an agreement with the LIUNA and IBEW labor unions, PSE has agreed
to pay an additional- S/MWh to account for the additional cost of labor.
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e Apprenticeship Labor

If apprenticeship labor meets the requirements of the Washington State Apprenticeship and
Training Council, Avangrid will utilize apprenticeship labor during the construction phase of
the project. Use of apprenticeship labor will increase the PPA price by an additional
S/MWh. The project will qualify for a one and two-tenths (1.2) multiplier for the
environmental attributes generated from the project throughout the term of the PPA.

o Impact of delayed COD on project costs

Construction risks include any unexpected delays to the project schedule that could
jeopardize the June 2022 COD. Given the reasonableness of the proposed schedule and
Avangrid’s track record of success in developing and operating wind farms, PSE believes that
this is an acceptable risk with a relatively low likelihood of occurrence.

e COVID Delay Risks

The contract recognizes that the impacts of COVID19 on the construction schedule are not
known at this time. The contract structure allows for up to a 90-day delay in COD due to COVID
and Force Majeure related delays. After this 90-day period, liquidated damages begin to
accumulate. Pre-COD PSE has the right to terminate the contract in December 2022.

To help minimize the risk of schedule slip for the project due to unexpected delays or an inability to
complete the development work as scheduled, the PPA specifies a series of key project milestones to be
met by Avangrid, including a project COD milestone. In the event certain milestones are missed, damages
would be imposed on Avangrid. These damages would be refundable, in the event that the overall project
COD milestone is ultimately achieved.

Counterparty, production and product risks

The principle ongoing risks during the term of the PPA are the potential for underperformance of the wind
farm that could impact its ability to contribute renewable energy credits (“RECs”) to help meet PSE’s
renewable resource needs,® default by the counterparty, and uncertainties related to the treatment of
the shaped product under CETA. The PPA includes language to help mitigate the risks of resource
underperformance or default, including minimum performance guarantees, liquidated damages for failing
to meet guarantees, and the ability of PSE to collect credit support posted by Avangrid. The WUTC is still
in rulemaking to interpret and codify the new CETA legislation in the Washington Administrative Code.
The rulemaking remains ongoing and is not expected to be completed before a PPA must be executed to
meet a June 2022 COD. The PPA also includes language requiring the parties to work together to identify
a solution, in the event the shaped portion of the PPA is not considered CETA compliant. Additionally, the

16pSE has a legal obligation to meet the requirements of the Energy Independence Act, Chapter 19.285 RCW and the Clean Energy
Transformation Act (“CETA”), Chapter 19.405 RCW. The Energy Independence Act requires PSE to acquire qualifying eligible
renewable resources and/or renewable energy credits to meet 15 percent of its load by 2020. CETA sets statewide policy goals for
the elimination of coal-fired resources by 2025, 80 percent carbon free generation and overall carbon neutral electricity by 2030,
and 100 percent carbon free electricity by 2045.
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Winter Super-Peak hours must be shaped using resources that will allow the PPA to satisfy the Washington
Emissions Performance Standard (“EPS”). The PPA has been structured such that the firm super-peak
component will be sourced from compliant resources. However, the PPA contains language that allows
PSE to seek a determination on EPS compliance prior to COD. In the event that the contract is not found
to be in compliance, PSE has the right to convert the PPA product to an as-generated only resource that
is delivered and integrated by Avangrid.

PPA terms are summarized in Section 2 and in greater detail in Attachment 3. Terms associated with
specific risks are summarized in Attachment 7.
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SECTION 7. PPA AND PROJECT BENEFITS

7. PPA and project benefits

Together with the 2018 RFP short list resources identified in Section 5, the Golden Hills Shaped Wind PPA
helps to meet PSE’s capacity and RPS-driven renewable resource needs at the lowest reasonable portfolio
cost to customers. Additionally, the project provides a number of other valuable benefits:

e Golden Hills is a cost competitive, large-scale wind project that helps to meet PSE’s renewable
and capacity resource needs beginning in late June 2022;

e Golden Hills aligns well with Washington state’s clean energy goals, including SB 5116, also
known as the Clean Energy Transformation Act, which became law in May 2019;

e The Golden Hills PPA’s unique shaped wind product structure helps to meet PSE’s winter peak
capacity need beginning in June 2022;

e Avangrid Renewables is a strong counterparty willing to offer a parent guarantee, that has a
positive history of working with PSE, including two successful, existing contractual
relationships;

e The PPA pairs existing Avangrid transmission rights on BPA’s system with as-generated Golden
Hills output and winter super-peak products (November — February) to provide a firm, point-
to-point energy delivery solution to PSE’s system;

e Avangrid will integrate and balance the wind project alleviating the need for PSE to commit
valuable flexible capacity resources to integrate the wind project;

e PSE has negotiated the option to shift the shape of the firm Winter Super-Peak Hours.

e The quantitative and qualitative results of PSE’s 2018 RFP evaluation support selection of the
Golden Hills Shaped Wind PPA as part of an optimal portfolio, best fit to need solution at the
lowest reasonable cost;

e Golden Hills is a mature (“shovel ready”) development project backed by an experienced
developer, which demonstrated more advanced progress than many 2018 RFP alternatives;
and

e Golden Hills is sited in a relatively wind-friendly location adjacent to several other existing
wind farms, with no known local opposition and where the developer has a history of hiring
locally, and supporting the local community with charitable contributions, lease revenue and
tax revenue.

-18 -

Exh. CLS-7HC
Page 21 of 572



PSE Report to the Board of Directors: Golden Hills Wind Project Shaped PPA

SECTION 8. REGULATORY, RATE IMPACTS AND RECOMMENDATION

8. Regulatory process, rate impacts and recommendation

Regulatory process, rate impacts and recommendation

PSE will seek a determination of compliance with the Washington state Emission Performance Standards
prior to the determination of prudence. PSE will file an application with the WUTC after executing the
PPA.

PSE will also seek a determination of prudence for the Golden Hills Shaped Wind PPA in an upcoming
Power Cost Only Rate Case (“PCORC”) or General Rate Case (“GRC”) filing with the Washington Utilities
and Transportation Commission, as determined by PSE’s regulatory needs. Commercial operation of the
underlying wind project is expected to be achieved in June 2022. Regulatory approval of new rates
typically occurs five to eleven months after filing, depending on the type of filing.

Rate impact of PPA

The levelized cost of the PPA is approximately S-/MWh. The Resource Acquisition team estimates the
net effect on electric rates to be an increase of approximately one percent. This is based on the 2018
current baseline rate.

Recommendation

Based on the determination of need, the analysis of alternatives and the project benefits presented in this
report, PSE management recommends that the Board of Directors adopt the Resolutions set forth in
Attachment 1 to enter into the Golden Hills Shaped Wind PPA with Avangrid Renewables.
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ATTACHMENT 1. BOARD RESOLUTIONS

Board Resolutions
PUGET SOUND ENERGY, INC. PROPOSED BOARD RESOLUTIONS

Approval of Golden Hills Wind Power Purchase Agreement

WHEREAS, Golden Hills Wind Farm LLC ("Golden Hills") is the owner and developer of a wind power
electric generation facility with an anticipated aggregate nameplate capacity of approximately 200 MW
located in Sherman County, Oregon (the "Wind Project");

WHEREAS, PSE has been engaged in negotiations with Golden Hills with respect to the purchase by PSE of
the electrical output of the Wind Project along with a shaped product during winter months pursuant to
the Power Purchase Agreement substantially with the terms and on the conditions as presented at this
meeting (the "PPA");

WHEREAS, management has presented information to the Board of Directors of PSE (the "Board")
regarding the negotiation of the PPA and management's assessment of the operational and financial
benefits to the Company and to its customers of entering into it;

WHEREAS, with input from management, the Board has considered information relating to the PPA as the
Board has deemed appropriate;

WHEREAS, the Board has determined that it is in the best interest of PSE that PSE enter into the PPA
subject to the conditions set forth in the PPA;

NOW THEREFORE, BE IT RESOLVED, that the Board hereby adopts and approves the PPA, as summarized
in the materials provided to the Board;

RESOLVED FURTHER, that the officers of PSE are, and each of them hereby is, authorized in the name and
on behalf of PSE to execute and deliver the PPA, together with such modifications thereto as any of such
officers shall approve, the execution thereof on behalf of PSE to be conclusive evidence of such approval
by the Board.

RESOLVED FURTHER, that PSE's officers are, and each of them hereby is, authorized to negotiate, execute
and deliver any other agreements contemplated by the PPA and anticipated by it, the execution thereof
by such officer(s) to be conclusive evidence that such agreements, documents and instruments are hereby
approved.

RESOLVED FURTHER, that PSE's officers are, and each of them hereby is, authorized to do and perform or
cause to be done or performed all other acts necessary or desirable in order to effectuate the transactions
contemplated by the PPA, including, but not limited to, (i) the engagement, by written contract or
otherwise, of any and all persons deemed necessary, appropriate or desirable to effectuate the
transactions contemplated by the PPA and related documents, upon such terms and conditions as such
officers, or any of them, may deem appropriate, and to pay all fees and expenses incurred in connection
therewith, (ii) the preparation and filing with appropriate governmental authorities of all applications,
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notifications, certificates, reports, statements or other documents or instruments relating to the PPA and
the other transactions contemplated by the PPA, including any applications, certificates or other filings
required under the rules and regulations of the Securities and Exchange Commission and the laws of the
State of Washington, and to arrange for payment of any fees required in connection therewith, and (iii)
all such other acts and things which any one or more of them shall deem necessary, advisable or
appropriate in order to carry out the intent and purpose of the foregoing, and the taking of any and all
such actions and the performance of any and all such things in connection therewith shall conclusively
establish each such officer's authority therefor from PSE and the approval and ratification thereof by the
Board.

RESOLVED FURTHER, that each of the officers of PSE or any of them are authorized, in the name and on
behalf of PSE, to perform such acts and to execute and deliver such documents as they or any of them
deem necessary or advisable to carry out the intent and purpose of these resolutions, including, but not
limited to, the execution of any necessary or advisable agreements, instruments, certificates, affidavits,
or other documents in connection therewith, and the taking of any and all such actions and the execution
of any and all such documents or instruments in connection with the foregoing shall conclusively establish
their authority therefor from PSE and the approval and ratification thereof by the Board.
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PSE Report to the Board of Directors: Golden Hills Wind Project Shaped PPA

ATTACHMENT 3. MATERIAL TERMS OF THE PPA

Material Terms of the Golden Hills Wind Project PPA

Transaction
Description:

Generating
Facility:

Delivery Term:

Product:

Point of Delivery:

Contract
Quantity:

Contract Price:

Power Purchase Agreement (“PPA”) with Golden Hills Wind Farm LLC, a
subsidiary of Avangrid Renewables, LLC (“Seller”), for power as-generated
from the Generating Facility, as well as a shaped product during certain
winter peak periods. See “Product” below.

Golden Hills Wind Project, a 200 MWxc wind facility to be constructed in
Sherman County, Oregon.

Commencing on the Commercial Operation Date (“COD”) and continuing for
20 contract years.

The “Guaranteed Commercial Operation Date” is [June 30, 2022]; although
the Seller may declare COD earlier and may be incentivized to do so on the
basis of available tax credits.

Firm (LD) Product . MW per hour) — During Winter Super-Peak Hours, all
power generated from the Generating Facility and shaped power from other
specified portfolio assets of Seller, as well as a limited amount of power from
unspecified sources, on a Firm (LD) basis.

As-Generated Product (200 MWac nameplate capacity) — During non-super
peak hours in the winter and all hours not in the winter, all power generated
from the Generating Facility.

Renewable Energy Credits (200 MW nameplate capacity): During the
Delivery Term, all renewable energy credits generated from the Generating
Facility.

“Winter” means November, December, January, and February.

“Winter Super-Peak Hours” means Winter hour ending- PPT through

hour ending- PPT and hour ending- PPT through hour ending-
occurring Monday through Saturday, excluding NERC holidays.

Bonneville Power Administration contract point BPAT.PSEI

Expected annual generation of-MWh

As-Generated Product - S. per MWh

-1-
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PSE Report to the Board of Directors: Golden Hills Wind Project Shaped PPA

ATTACHMENT 3. MATERIAL TERMS OF THE PPA

Labor Adder — PSE has included a S. per MWh adder and a $. adder to
the As-Generated Product. These adders will trigger if Avangrid meets certain
labor provisions.

Firm (LD) Product - $I per kW-month for each Winter month. Additionally,
delivered energy that is not generated by Golden Hills Wind Project will be
priced at the average monthly Mid-Columbia price.

Transmission Each party will arrange for its own transmission services.
Services:

Operating N/A

Reserves:

Generator- N/A

Related Charges

Force Majeure: Force Majeure is defined as any event or circumstance which prevents or
delays a party from performing under the PPA and where (a) such event or
circumstance is not within the reasonable control of the party claiming force
majeure, (b) the party claiming force majeure has taken all reasonable
precautions and measures to avoid or mitigate such force majeure, and (c)
such force majeure is not the direct result of the negligence or failure of the
party claiming force majeure.

After 90 days of a continuous force majeure event (or 180 days where an
additional amount of time is reasonably needed to obtain and install
equipment), the party not claiming the force majeure event may terminate
the PPA.

The COVID-19 pandemic is specifically identified as a potential force majeure
event and certain events and circumstances resulting therefrom are
considered unforeseeable, such as government restrictions, transmission
provider delays, labor shortages, etc.

Emissions WUTC Determination / PSE Option: PSE intends to pursue a determination
Performance from WUTC that the PPA complies with RCW 80.80. If such determination is
Standards: not obtained by COD, PSE has the option to convert the PPA to an “as-

generated” PPA for the output from the Generating Facility. Please see
attached Exhibit B for the contract price for an “as-generated” PPA.

Restrictions on Energy Sources: For deliveries of the firm product, Seller shall
deliver energy in the following order:
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PSE Report to the Board of Directors: Golden Hills Wind Project Shaped PPA

ATTACHMENT 3. MATERIAL TERMS OF THE PPA

First, Seller shall deliver from the Generating Facility;

Second, Seller shall deliver from certain “Portfolio Resources;” and/or from
third parties, subject to the restriction described below on the use of
“unspecified resources” within the meaning of RCW 80.80.

Additionally,

“Portfolio Resources” are resources that meet the Emissions Performance
Standard.

All third party resources used that are not “unspecified resources” must
meet the Emissions Performance Standard.

Seller may not deliver an aggregate quantity of 12% of the total energy
delivered in a contract year from “unspecified sources.”

Seller may not deliver power from a coal-fired resource.

Credit Support: Prior to COD — Seller must provide S- in credit support, of which
must come in the form of a letter of credit (the remainder may be in the
form of a parent guaranty or cash collateral).

At and After COD — Seller must provide _ in credit support (which may
be in the form of a parent guaranty, cash collateral or a letter of credit).

Failure to Deliver Failures to deliver or receive product as required by the PPA will be settled

or Receive financially based on (i) cover costs with respect to the Firm (LD) product to

Product: be delivered during Winter Super Peak Hours and (ii) the then applicable
real-time Mid-C market prices and a market price for the renewable energy
credits.

Availability Guaranty — The Generating Facility must achieve a “Guaranteed Annual

Guaranty: Availability Factor” of.%.

Damages — Cover costs for lost energy attributable to deficient availability,
based on Mid-C market prices and a market price for the renewable energy
credits.

Event of Default — It is an event of default if Seller fails to cause the
Generating Facility to achieve an availability factor of.% for any two
consecutive years.
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PSE Report to the Board of Directors: Golden Hills Wind Project Shaped PPA

ATTACHMENT 3. MATERIAL TERMS OF THE PPA

Delay LDs and The “Target Construction Start Date” is September 1, 2020. In the event that
Early Seller does not start construction by the “Target Construction Start Date,”
Termination Seller shall pay - a day in liquidated damages for each day of delay.
Rights:

The “Guaranteed Commercial Operation Date” is June 30, 2022. In the event
that Seller does not achieve COD by the “Guaranteed Commercial Operation
Date,” Seller shall pay S-/MW, multiplied by the planned nameplate
capacity for each day of delay.

In the event that construction has not started within 90 days of the “Target
Construction Start Date,” PSE may terminate the PPA and shall be entitled to
a termination payment of

[In the event that Seller has not placed an order for wind turbines with a non-
refundable deposit as of April 1, 2021, PSE may terminate the PPA and shall
be entitled to a termination payment of '.]

In the event that Seller has not achieved COD within 180 days of the
“Guaranteed Commercial Operation Date,” PSE may terminate the PPA and
shall be entitled to a termination payment of S-

Default: The PPAincludes customary events of default having customary cure periods,
e.g., failure to make payments when due, failure to perform a material
obligation (other than a failure to deliver or receive Product), breach of
representation or warranty, bankruptcy, and failure to maintain required
credit support.

Additional seller events of default include: (a) delivery of energy from a coal-
fired resource onl separate occasions, (b) failure to deliver the firm product
in the winter for a period of. consecutive hours or. total hours during a
winter period, or (c) failure to cause the Generating Facility to achieve an
availability factor of- for two consecutive years.

Each party is obligated to mitigate damages resulting from the other party’s
default or non-performance.

Termination: If an event of default occurs, the non-defaulting party has the right to
terminate the PPA. In addition, the defaulting party must pay a termination
payment equal to (a) the market value of the PPA, plus (b) any costs incurred
by the non-defaulting party as a result of the termination, plus (c) any unpaid
amounts owing under the PPA by the defaulting party.

Indemnification: The PPAincludes customary indemnification obligations between the parties.
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@ PUGET SOUND ENERGY

PSE Report to the Board of Directors:
Golden Hills Wind Project Shaped PPA

Attachment 4(a). Detailed
Project Schedule
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@ PUGET SOUND ENERGY

PSE Report to the Board of Directors:
Golden Hills Wind Project Shaped PPA

Attachment 4(b). Turbine
Layout Map

Updated turbine layout provided by Avangrid on 4/20/20.

Subject to change based on final design.
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@ PUGET SOUND ENERGY

PSE Report to the Board of Directors:
Golden Hills Wind Project Shaped PPA

Attachment 5. Permitting
Checklist
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@ PUGET SOUND ENERGY

PSE Report to the Board of Directors:
Golden Hills Wind Project Shaped PPA

Attachment 6(a). Wind
Resource Report (Avangrid)

Updated wind resource report provided by Avangrid on 4/20/20.
Subject to change based on final design.

Exh. CLS-7HC
Page 56 of 572



Golden Hills Wind Farm, OR

Energy Yield Assessment Summary
20 April 2020

Issue B
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1. PROJECT DESCRIPTION

The Golden Hills Wind Farm is located in Sherman County, Oregon. It is located
approximately 39 km East-Southeast of The Dalles. The proposed wind farm is located on
undulated, open farmland.

Avangrid Renewables has analyzed the proposed 51 turbine layout, consisting of 41 x V150-
4.3 at 105 m and 10 x GE2.5-116 wind turbines at 90 m hub heights. Turbine base
elevations range from 441 to 663m.

Over the course of the measurement campaign, there have been a total of 15
measurement locations at the Golden Hills site, including one co-located lidar. A map of
the Golden Hills turbine and measurement locations are shown in Figure 1 and Figure 2.

GH3732

GH4668

GH3714
GH3728

Figure 1. Golden Hills measurement locations and surrounding area
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GH3718

GH3731

GH3721 GH3712

GH4668

GH3717

Figure 2. Golden Hills measurement and turbine locations

Based on sources of long-term temperature and pressure data, the energy assessment is
based on an air density of 1.159 kg/m? at a mean hub height elevation of 644 m.
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2. ON-SITE WIND MEASUREMENTS

The wind resource measurements have been conducted at 15 locations at the site and are
described below in Table 1.

GH3T0Z_1

GH3T0S
GH3712
GH3714
GH37T7_1
GH3TIT_2
GH3715
GH3TZ0
GH37z1
GH3TES
GH3TES
GH3731
GH3T32
GH3T33
GH3TI4
GH4E55
GHAEST
GHaG11

GHaEET
GH4E6S
WLST-145

GH3T0Z_2

Easting [m]

BT7E573

BEE352
GE1255
E73403

GEdd53

ET7ITE
GE1405
E75230
573435
E7ES44
E7S37T
ETEEZ4
ET3282
BOE3E3
E73573
B73403
675231

G73100
BE4075
BTE533

UTM 10

Morthing [m]

043351

5044473
5043683
S041326

040352

5045555
5045754
5043373
053176
041033
S046137
5052051
S0SE303
044432
2043330
041326
S04337T

o046544
5043061
504330

Sdd
5E2

o375

466
547
GES
370
G0z
531
376
35
476
GO6
et
663

o232
513
G056

50, 40, 30
o0, 30
50.539, 30
43.70, 26.35
30.30.15.80
S0, 30
43.47,26.3
43.50, 26
58, 32
58, 32
43,66, 30
30,15
53,40
58, 40
58, 40
58, 40
08.48.32
58,468,532
58,4832
08,4832
58,458,352
40.50,60-120

art

0iHZ000
2{76(2005

21402
22ding
22di0s
22605
W28
Z2alns
4S/05
419/05
H130G
BI0g
310010
3210
3410
[ pe=Ta (]
SN1a
SIGME
SITha

Siaa
Si5ME
G233

2l2612005
lE
Trz2ind

2103
ST
WEZI08
203
G313
A0S
21514
ST
W3
andrz01y

ARdez01y

Sl238
201y

M2y

Nzl

201y

20y
42013
Nty

Table 1. Coordinates, measurement levels and measurement periods for Golden Hills measurements. Similar color
shading indicates mast installed in the same location. *End date represents data utilized in this analysis; as of this report

locations are still collecting data.

The wind data were quality-controlled according to Avangrid Renewables internal
technical specifications, such as excluding data affected by icing. Additionally, data from
redundant sensors (when available) at each height were combined to minimize tower-

shading effects in the wind speed measurements. Mast 3734 was installed in 2016 in the

location of Mast 3705 and therefore has been utilized in place of Mast 3705 in the

analysis.
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3. WIND ANALYSIS

3.1  Reference Period Analysis

For the purpose of establishing a temporally-consistent, seasonally-representative
description of the Golden Hills wind regime, reference periods have been selected to
characterize the wind speed and direction frequency distributions and wind shear, as well
as investigate the relative wind resource variation across the measurement locations. The
reference periods were selected as the following:

e Masts 3712 and 3717: January 2006 to December 2007
e Mast 3734, 4665, 4657, 4661, 4667 and 4668: August 2018 to August 2019
e All other masts: January 2011 to December 2012

Reference period summary

Measurement ID
Valid data | Availability

points [%]
100,614

Period

GH3702 50 m Jan 2011 to Dec 2012

GH3712  49.7m  Jan 2006 - Dec 2007 98,778
GH3714 30 m Jan 2011 to Dec 2012 100,758
GH3717  50m  Jan 2006 - Dec 2007 100,320
GH3718  50m 101,892
GH3720  58m 101,046
GH3721  58m 100,836
Gh3725  50m 2011 to Dec 2012 101,773
GH3728  30m 100,122
GH3731  58m 102,122
GH3732  58m 100,618
GH3733  58m 101,922
GH3734  58m 43,482

GH4665 58 m 48,579
GHA657 58 m 162018 to Aug 2019 48,514
GH4661 58 m 46,731

GH4667 58 m 50,514
GH4668 58 m 48,934

Table 2. Summary of reference periods
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3.2 Wind Shear
The variation of wind speed with height has been characterized using the power law shear

model:
U, (h1 ) *
U2 a hZ
Uy Wind speed at height 7
Us: Wind speed at hejght 2
hi: He/ght 7

ho: HEIg/’If 2
a: power law shear exponent

The LIDAR unit WLS7-148 was co-located and had an overlapping measurement period

with Mast 4655 of less than one month. Wind shear exponents for the concurrent period
between similar heights at the LIDAR and mast were 0.14 and 0.16, respectively. Given

the very short period of concurrent data however, this shear information has not been

considered quantitatively in this wind analysis.
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The results of this analysis are presented in Table 3 below for the reference periods
mentioned above.

Mean
Wind

Speed
[m/s]

Power law
shear
exponent

Measurement ID Period

GH3702 50m/30m January 2011 - December-2012
GH3712 49.7m/26.35m January 2006 - December-2007
GH3714 30.3m/15.8m  January 2011 - December-2012
GH3717 50m/30m January 2006 - December-2007
GH3718 49.5m/26m  January 2011 - December-2012
GH3720 58m/32m January 2011 - December-2012
GH3721 58m/32m January 2011 - December-2012
Gh3725 49.7m/30m  January 2011 - December-2012
GH3728 30m/15m January 2011 - December-2012
GH3731 58m/40m January 2011 - December-2012
GH3732 58m/40m January 2011 - December-2012
GH3733 58m/40m January 2011 - December-2012
GH3734 58m/32m August 2018 - August 2019
GH4665 58m/32m August 2018 - August 2019
GH4657 58m/32m August 2018 - August 2019
GH4661 58m/32m August 2018 - August 2019
GH4667 58m/32m August 2018 - August 2019
GH4668 58m/32m August 2018 - August 2019

Table 3. Summary of reference period wind speeds

3.3  Long-Term Wind Regime

In order to characterize the long-term expectations at the site, Avangrid Renewables
reviewed multiple sources of reference wind speed data, including Vortex CFSR, Vortex
ERA-I, Vortex MERRA2, MERRA2, ERA5 and Chinook. Based on weekly correlations of
reference data sources to Mast 3731, the Chinook and an average of the ERA5 datasets
have been selected as the long-term reference, giving a long-term mean wind speed at
Mast 3731 of [Jm/s at 58m.
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Long-term wind speed at Mast

o 8 2
Correlation Data Points R G3731 at 58 m (m/s)

Chinook 380 0.83
ERA5 45.5_120.75 320 0.83
ERA5 45.5_121 352 0.90

Table 4. Regression results between Mast 3731 and the selected long-term correction

The long-term wind speeds of overlapping locations have been assessed independently. It
was found that the long-term wind speeds at the same locations are in good agreement
and therefore masts 3702, 3714 and 3721, which have the longer periods of record, will
be utilized further in the analysis in place of masts 4655, 4657 and 4661, respectively.

The long-term wind speeds at the remaining Golden Hills masts were determined through
daily correlations between Mast 3731 and each mast as shown in Table 5.

Long-term wind speed at

Mast Data Points

measurement height (m/s)

GH3702 1134 0.96

GH3712 1320 0.83
GH3714 1984 0.96
GH3717 957 0.84
GH3718 2510 0.97
GH3720 872 0.95
GH3721 433 0.94
GH3725 2024 0.91
GH3728 975 0.94
GH3732 2716 0.94
GH3733 1998 0.88
GH3734 652 0.93
GH4667 328 0.98
GH4668 447 0.94

Table 5. Daily correlation analysis from Mast 3731 to the remaining site masts

3.3 Summary of Long-Term Hub Height Wind Regime

The results of the reference period, wind shear, and long-term wind regime analysis have
been combined to derive long-term hub height wind speed and direction frequency
distributions at each mast location. These results are summarized in Table 6 and presented
as wind speed distributions and wind roses in Figures 3 and 4 for Mast 3731.
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~ longTemWSat . . . _  Longterm hub height wind speed [m/s]

Mast

GH3702
GH3712
GH3714
GH3717
GH3718
GH3720
GH3721
GH3725
GH3728
GH3731
GH3732
GH3733
GH3734
GH4667
GH4668

Long Term WS at
measurement
height

Power law shear
exponent

Table 6. Summary of wind regimes at the Golden Hills masts

Figure 3. Long-term hub height wind speed distribution at Mast 3731

Exh. CLS-7HC
Page 65 of 572



Wind Direction Frequency
o
— — — fnl_B imie_MEAN

Figure 4. Wind rose at Mast 3731

3.4  Wind Flow modeling

The variation in wind regime over the Golden Hills site was predicted using a mesoscale-
microscale simulation of the AWS/UL MASS (Mesoscale Atmospheric Simulation System)
model. The resulting wind resource grid (*. WRG) was modeled at 105 m and 90 m with a
resolution of 50 m.

The final wind flow model was produced by adjusting the WRG to the ten main reference
period masts, Mast 3702, 3714, 3718, 3720, 3721, 3725, 3728, 3731, 3732 and 3733,
while including 3712, 3717, 3734, 4667 and 4668 as additional correction wind speed
points. The project layout, initiating mast locations, and wind speed map at 105 m are
shown in Figure 5.
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>Tmis
6.7 < Wind Speed <7 m/s
I 6.4<Wind Speed <67 m/s
B 6.1<Wind Speed <6.4 m/s
5.8<Wind Speed < 6.1 mis.
5.5 < Wind Speed < 5.8 m/s.
5.2 < Wind Speed < 5.5 mis.
4.9< Wind Speed <52 m/s
46<Wind Speed <4.9m/s.
4.3 < Wind Speed < 4.8 m/s
4 <Wind Speed < 4.3 m's
<d4ms

Figure 5. Project layout, initiation masts, and wind flow map
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4. ENERGY ANALYSIS

The energy production of the wind farm is calculated using the OpenWind model, which
incorporates the wind analysis results at the met mast locations, the wind flow map,
turbine locations, and turbine technical specifications.

4.1 Turbine Technology

The turbine models considered in this analysis are the Vestas V150-4.3 machine at 105 m
and the GE2.5-116 at 90 m. The turbine power and thrust curves are presented in Table 7
and Figure 6.
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V150-4.3 MW 1.15kg/m3
WS [m/s] | Power II\A/1 Ct

1

GE2.5-116 at 1.16 kg/m?
WS [m/s] [ Power [kW]
1

2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10
11 11
12 12
13 13
14 14
15 15
16 16
17 17
18 18
19 19
20 20
21 21
22 22
23 23
24 24
31

32

Table 7. Turbine power and thrust curves

Figure 6. Turbine power and thrust curves

REDACTED
VERSION
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4.2

Gross to Net Energy Losses

The results presented in Table 8 are calculated by applying energy loss factors to the gross
energy production calculated by OpenWind.

Total Plant Capacity 201.3 MW
Gross Energy Production I G\wh
Availability

Electrical

Wake

Turbine Performance

Environmental

Curtailment-wind sector
management

Total Gross-to-Net Losses

Avangrid Technical Specification

Net Energy Production (25 years) I Gwh
Net Capacity Factor (25 years) I

Table 8. Energy production summary

The losses are based on standard Avangrid Renewables assumptions, considering the
following specific details:

Wake: The array loss for each turbine comprising the array was calculated by
OpenWind. In the case of Golden Hills, the neighboring wake impacts were
considered fully inherent in the measured wind speed data and therefore an
additional external wake loss was not applied. Klondike II, however, is
expected to be repowered with larger and taller turbines. Based on OpenWind
calculations, the additional impact from this repower is estimated to have a
negligible impact on the project and therefore no future wake loss has been
applied.

Environmental: Includes a 0.2% loss associated with a high temperature
derating using a time series approach in OpenWind. The GE 2.5-116 and
Vestas V150-4.3 machines derate starting at 41°C and 30 °C, respectively,
through 45 °C as detailed below.
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GE 2.5-116 V150-4.3
Temperature | Power (kW)  Power (kW)

e Grid/Clipping loss — The Golden Hills project has a maximum interconnect size of
200 MW. The project has been over-built by 1.3 MW in order to maximize project
profitability. The OpenWind “time-series” model output indicated that no energy
loss should be expected due to clipping.
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4.3  Seasonal and diurnal production variation
The expected monthly and daily variation in energy production is presented in Table 9 in
the form of a 12 x 24 matrix.

Net Capacity Factor [%]

HOUR
00 - 01
01-02
02 -03
03 -04
04 - 05
05 - 06
06 - 07
07 - 08
08 - 09
09-10
10-11
11-12
12-13
13-14
14-15
15-16
16-17
17 -18
18-19
19-20
20 -21
21-22
22-23
23 -24
AVG

Table 9. 12x24 energy production matrix
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@ PUGET SOUND ENERGY

PSE Report to the Board of Directors:
Golden Hills Wind Project Shaped PPA

Attachment 6(b). Shaped vs.
Unshaped Products (12x24
Comparison)
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PSE Report to the Board of Directors: Golden Hills Wind Project Shaped PPA

ATTACHMENT 6(b). SHAPED VS. UNSHAPED PRODUCTS (12X24 COMPARISON)

Shaped vs. Unshaped Products (12x24 Comparison)

This attachment presents the expected hourly net capacity factor by month, expected daily generation by
month, and expected monthly generation for the Golden Hills Wind Project shaped and unshaped
products. Each table includes columns that represent months and rows that represent hours. The tables
are heat maps, wherein green indicates high generation and red indicates low generation. Each table is
further described below.

Table 1 presents the average monthly net capacity factor for the Golden Hills Wind Project. The values
represent the percent net capacity factor in that month. For example, the expected net capacity factor in
January for hour ending 10 is- percent.

Table 1.  Unshaped product average monthly net capacity factor!

Low Generation High Generation
R

[ [ | ] pPojeamnce | 1 [ 0 [ [ |

Hour Ending Feb Jul Oct

=

alal=ala2l=2]=2] =

NININININD = =N N

Total

1 Net Capacity Factors are consistent with wind resource report dated April 20, 2020. See Attachment 6(a) for a copy of the report.

-1-
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PSE Report to the Board of Directors: Golden Hills Wind Project Shaped PPA

ATTACHMENT 6(b). SHAPED VS. UNSHAPED PRODUCTS (12X24 COMPARISON)

Table 2 presents the expected hourly generation per day of the Golden Hills Wind Project. The values
represent the expected hourly generation for each day in a given month. For example, the expected hourly
generation in January for hour ending 10 is. MWh.

Table 2.  Unshaped product expected daily project megawatt hours

Low Generation High Generation
- ALl

=5l

T T T T oaly Project Megawanrours@awmynac | | T

=

I
=}
g
[XY Y ENY EN) ISY N N N DN DG D D () NG (DO N =
RSN Slo|x|N|o|a|r|x|S]| =] < @|| | [e2|| [l
&
S
a
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PSE Report to the Board of Directors: Golden Hills Wind Project Shaped PPA

ATTACHMENT 6(b). SHAPED VS. UNSHAPED PRODUCTS (12X24 COMPARISON)

Table 3 presents the expected hourly generation per month of the Golden Hills Wind Project. The values
represent the expected hourly generation for all hours in a given month. For example, the sum of all
expected hourly generation in January for hour ending 10 is- MWh.

Table 3.  Unshaped product expected monthly project megawatt hours

Low Generation High Generation
- ALl

=5l

| | [ | MontlyProjectMegawattourswhyinac | ] f ] [ |

Mar

2
N TSI TN N1 ST N NN ) DN N D DO Y Y (O =
X|o N S|lo|x|N|a|a|r|x|S]|=]o = Sl Rall Rl I el 1
=
@
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PSE Report to the Board of Directors: Golden Hills Wind Project Shaped PPA

ATTACHMENT 6(b). SHAPED VS. UNSHAPED PRODUCTS (12X24 COMPARISON)

Table 4 presents the same average monthly net capacity factor as Table 1 above. It has been included to
illustrate that the shaping product from Avangrid will not change the net capacity factor of the Golden
Hills Wind Project. The values represent the percent net capacity factor in each month. For example, the
expected net capacity factor in January for hour ending 10 is- percent.

Table 4.  Shaped product average monthly net capacity factor

Low Generation High Generation

=

| [ | [ | oPojeswee | f [ | [ ] |

Hour Ending
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PSE Report to the Board of Directors: Golden Hills Wind Project Shaped PPA

ATTACHMENT 6(b). SHAPED VS. UNSHAPED PRODUCTS (12X24 COMPARISON)

Table 5 presents the expected hourly generation per day. The values represent the expected hourly
generation of the Golden Hills Wind Project plus the energy provided by the shaping product for each day
in a given month. For example, the expected hourly generation in January for hour ending 10 is- MWh?2,
When compared to the . MW from Table 2, this value illustrates how the shaped product adds
generation during peak periods.

Table 5.  Shaped product expected daily project megawatt hours

Low Generation High Generation
gk Sy

[ | [ | [ oailyProjectMegawatttoursuwiyinac | ] 0} [ ] |
|

Hour Ending Feb

2 Because super peak hours do not include Sundays or NERC holidays, average daily generation during super peak hours is less
than 150 MW.

-5.
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PSE Report to the Board of Directors: Golden Hills Wind Project Shaped PPA

ATTACHMENT 6(b). SHAPED VS. UNSHAPED PRODUCTS (12X24 COMPARISON)

in a given month. For example, the sum of all expected hourly generation in January for hour ending 10 is
4,142 MWh. This table illustrates how the shaped product adds generation during peak periods.

Table 6.  Shaped product expected monthly project megawatt hours

Low Generation High Generation

|

- 1 || omnlyProjectmegawanvours@awnyinac | || | |

Y EN1 ST ENT ES) 5N N BN BN D D D Y N =
S|lRIN|=|o]|o|lo|N]|o|a|ls|le|Nd]|=2]o ~ U‘*“-\’N-‘g
a
a
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PSE Report to the Board of Directors:
Golden Hills Shaped Wind Project PPA

Attachment 7. Detailed Risks
and Mitigations
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PSE Report to the Board of Directors: Golden Hills Shaped Wind Project PPA

ATTACHMENT 7. Detailed Risks and Mitigations

Detailed Risks and Mitigations

This attachment describes the risks and mitigations associated with the Golden Hills Shaped Wind project
and power purchase agreement (“PPA”). The project is considered to be a relatively lower risk
development project because of the advanced nature of the development work.

Golden Hills is a relatively mature development site, located upwind of numerous operational wind farms,
including the Klondike Wind Farm complex, Hay Canyon, Patu Wind Farm, Biglow I, Il and Ill, and Star
Point. Avangrid Renewables operates over 600 MW of wind generation in Sherman and Wasco counties.
The site is surrounded by canyons south of the Columbia River Gorge, although there will be no viewshed
impacts from the river. The ground cover on site is comprised primarily of dryland wheat, which helps
minimize wildlife impacts.

All real estate rights necessary for the development and operation of the wind project appear to be in
good order and complete, and Avangrid has provided relevant easement documentation for PSE’s review.

Golden Hills has an approved Site Certificate from the Oregon Energy Facility Siting Council (“EFSC”), which
encompasses all state and county permits. This permit will have to be extended, to accommodate the new
schedule. Avangrid carries the risk for this extension and indicates that this is primarily a procedural
consideration. After issuing a site certificate, the council has ongoing regulatory authority over the
construction and operation of the facility. No federal permits are needed for project construction or
operation.

The LGIA was completed in 2017, all transmission-related studies have been completed and provided to
PSE, and transmission risks are expected to be minimal. Avangrid will assign five existing transmission
service requests (“TSRs”) totaling. MW to the project year-round to ensure firm delivery of the 150
MW shaped product to PSE’s system during the winter peak period. Avangrid will use short-term
transmission redirects to deliver any as-generated output in excess of the. MW up to the project’s full
200 MW nameplate capacity. The portion of the generation tie-line that will interconnect the site to BPA’s
230 kV Schoolhouse Substation, that is located outside the project boundary, was built and conductored
during construction of a prior project.

Construction is scheduled to begin in June 2020 and commercial operation of the project is currently
scheduled to occur in June 2022. The EFSC permit requires construction to start no later than June 18,
2020 and project completion to occur no later than June 18, 2021, unless an extension is granted. It is
expected that Avangrid will request extensions to the project completion date as needed to facilitate the
proposed schedule. The construction phase includes road and foundation work, wind farm construction
and substation construction.

Table 1 describes risks associated with constructing the project. Table 2 describes ongoing risks, such as
counterparty risks and performance risks during the term of the 20-year PPA.
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SECTION 1. EXECUTIVE SUMMARY

The purpose of this document is to provide contemporaneously prepared summary documentation of
PSE’s evaluation process, results and decision-making related to the 2018 All Resources and Demand
Response Requests for Proposals (“2018 RFPs”). Puget Sound Energy’s (“PSE” or “the Company”) RFP
process is guided by rules set forth in Washington Administrative Code Chapter 480-107 (“Chapter 480-
107 WAC”) and guidance from its most recent Integrated Resource Plan (“IRP”).

1. Executive summary

PSE conducted its 2018 RFP evaluation process in an environment of modest but steady economic growth;
lower expected load growth, gas and power prices than forecast in the 2017 IRP; and lower than expected
capital costs for renewable and storage development resources.® At the same time, PSE started to see the
impact of declining and expiring tax credits for renewable development projects, as looming deadlines
began to put upward pressure on the cost of early development projects unable to meet safe harbor
deadlines to lock in higher incentives.?

This RFP also took place against a backdrop of changing federal and state environmental policies and
regulations. At the federal level, uncertainties included efforts by the current administration to repeal and
replace the Clean Power Plan® and the potential withdrawal of the U.S. from The Paris Agreement® to
combat climate change, both of which were announced in 2017. In July 2019, the EPA issued the
Affordable Clean Energy rule, which repealed the Clean Power Plan and loosened emissions reductions
guidelines for states and power plants. During Phase 1 of the RFP, Initiative 1631 (“I-1631”) proposed a
Washington state carbon tax that failed to pass at the ballot box in November 2018. However, during
Phase 2 of the RFP, the state’s legislature passed Senate Bill 5116, The Clean Energy Transformation Act
(“CETA”), which sets statewide policy goals for the elimination of coal-fired resources by 2025, 80 percent
carbon free generation and overall carbon neutral electricity by 2030, and 100 percent carbon free
electricity by 2045.

PSE received nearly 100 proposals from a wide range of resources in response to the 2018 RFPs. Unlike
prior RFPs, the vast majority of these proposals were for renewable or non-emitting resources. At the
same time, traditional baseload resource options were few in number and faced serious competition on
an economic basis from resources capable of contributing to both the renewable resource and peak
capacity needs established in the RFP. These “dual value” resources, such as Montana wind and biomass,
offered tremendous benefit to the portfolio. Ultimately, three of the four shortlisted proposals offered
dual-value contributions to need.

1 See Section 3 for a comparison of 2017 IRP to 2018 RFP gas prices, power prices and load forecasts. See also Appendix E for a
more detailed discussion of PSE’s key assumptions and how these assumptions have changed since the 2017 IRP.

2 Declining and expiring federal tax credits for renewable development projects include the production tax credit (“PTC”) and the
investment tax credit (“ITC”). See Section 3 herein for a discussion of PTCs and ITCs.

3 In December 2017 the EPA began the process of repealing and replacing the Clean Power Plan by asking the public for input.

4 President Trump announced that the U.S. would cease participation in the 2015 Paris Agreement on June 1, 2017; however, the
White House later clarified that the U.S. would abide by withdrawal terms specified in the agreement, which state that the earliest
effective withdrawal date by the U.S. cannot be prior to November 4, 2020, four years after the Agreement became effective in
the U.S. and one day after the 2020 U.S. presidential election.

-1-
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SECTION 1. EXECUTIVE SUMMARY

PSE's evaluation team relied upon its experience as a resource owner and evaluator, its familiarity with
the region's energy market, and analytical tools used throughout multiple IRP and RFP cycles to identify
the lowest reasonable cost resource opportunities to meet PSE's renewable and capacity needs. To do
this, PSE's evaluation process involved quantitative analysis using the Aurora model (variable costs and
dispatch) and PSE’s portfolio screening and optimization model (fixed costs and portfolio analysis) to
analyze resource costs and characteristics; and qualitative analysis based on specific evaluation criteria to
compare the risks and merits of each proposal. The evaluation criteria are described in Appendix B. PSE
updated its load, power and gas price forecasts prior to filing the RFPs in June 2018 and again prior to the
due diligence phase of the evaluation (“Phase 2”) to reflect the most current information available to us
at the time the analysis was conducted. Key inputs to the quantitative analysis are presented in Appendix
E.

The results of the RFP analysis led PSE's RFP team to recommend pursuing the following proposals:

° (#18169), a 25-year fixed price power purchase agreement (“PPA”)
delivering up to MW?® of the output from a Montana wind development project to the-
beginning as early as December 2021;°

e Golden Hills Shaped Wind PPA (#18170), a 20-year fixed price power purchase agreement
(“PPA”) delivering to BPAT.PSEI the output from a 200 MW wind development project paired with
shaped capacity up to. MW during winter peak hours’, beginning in December 2021;

e SPIBiomass PPA (#18100), a 17-year fixed price power purchase agreement (“PPA”) delivering 17
MW of firm capacity (and up to an additional 3 MW of variable energy) from a biomass project
located on PSE’s system to the Fredonia Substation, beginning in January 2021;

e BPA Peak Capacity Product (#18161), a 5-year capacity tolling agreement (“CTA”) for firm
capacity delivered to BPAT.PSEI that may be scheduled in- increments from-. MwW
on a- basis, beginning in January 2022.

Subsequent to PSE’s RFP evaluation, the Company received two new unsolicited proposals. PSE performed
a re-evaluation of its resource alternatives (described in Section 8), which confirmed its RFP selections
and added the following proposal to the recommended short list:

e Morgan Stanley System PPA (#UP006), a 5-year fixed price system PPA for 100 MW of firm heavy
load hour (“HLH”) 8 energy delivered in Q1 and Q4 only, beginning in January 2022.°

PSE’s analysis shows that when combined with the Company’s existing electric resource portfolio, the
selected RFP proposals represent the most favorable combination of resources to meet PSE’s renewable
and capacity needs at the lowest reasonable cost and risk. This report describes the 2018 RFP evaluation

>Actual contract capacity is expected to be dependent upon the outcome of required transmission studies.

6 Actual contractual commercial operation date (“COD”) may be later, depending upon the outcome of required transmission
studies.

7 Shaped schedule: November through February, hours ending (HE)- and-

& Heavy load hour (“HLH”) means hours ending (“HE”) 7-11 Monday through Saturday except NERC holidays.

9 MSCG is offering a 0 emissions (no RECs) system PPA.

-2-
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process, the results it produced, and how PSE considered a variety of qualitative and quantitative criteria
to select resources that best meet the needs of its customers.

2019 IRP update since completing the 2018 RFP:

PSE conducted its 2018 RFP evaluation between August 2018 and July 2019, in parallel with its 2019
integrated resource planning (“IRP”) process. Many of the 2018 RFP modeling assumptions were
updated to reflect 2019 IRP assumptions vetted by the IRPs public stakeholder groups, the IRP
Advisory Group (“IRPAG”) and the Technical Advisory Group (“IRTAG”). At the time, the 2019 IRP was
expected to be filed in January 2020.

Subsequent to completing the 2018 RFPs, PSE was asked by the WUTC to withhold its next IRP until
an upcoming rulemaking could incorporate Washington’s new Clean Energy Transformation Act
(“CETA”) into Chapter 480-100-238 WAC (“the Integrated Resource Planning rule”) and Chapter 480-
107 WAC (“the Resource Acquisition rule”). This document reflects what PSE knew at the time the RFP
evaluation was conducted.
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2. Resource need

PSE’s electric resource acquisition process is guided by our integrated resource planning analysis, which
evaluates and establishes the Company’s capacity (physical reliability) and renewable resource (policy
driven) ¥ needs on a biennial basis, consistent with Chapter 480-100-238 WAC. Our most recent
Integrated Resource Plan (“IRP”) includes a detailed discussion of PSE’s electric planning standard and
describes our methodology for analyzing the Company’s resource needs. The IRP can be found on PSE’s
web site at http://www.pse.com/irp.

PSE’s 2017 IRP identified a need for new renewable and capacity resources

After publishing the 2017 IRP, PSE updated the assessment of its capacity and renewable resource needs
in its 2018 RFP filings to reflect the company’s 2017 load forecast and 100 MW of Mid-C transmission
determined to be available after the IRP was filed. Figures 1 and 2 include these updates and conservation
from the 2017 IRP, but do not include demand response. As shown in Figure 1, PSE forecast a modest
capacity need prior to 2021 that was expected to increase to a deficit of 272 MW in 2022 after the

retirement of Colstrip 1&2.
Figure 1. Phase 1 Capacity Need (as filed)
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10pSE has a legal obligation to meet the requirements of the Energy Independence Act (Chapter 19.285 RCW), also referred to as
Washington state’s renewable portfolio standard (RPS). See Section 3 for a discussion of the RPS.
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As shown in Figure 2, the renewable resource need (also known as the “RPS need”) forecast demonstrates
a need for 671,000 renewable energy credits (“RECs”) beginning in 2023. This need is driven by an
increase in Washington state’s renewable portfolio standard (“RPS”) from 9 percent to 15 percent in 2020.
However, PSE’s inventory of banked RECs delays the need for additional resources to meet this
incremental increase until 2023.

Figure 2. Renewable Resource Need (as filed)

4000
[ Minimum amounts of produced and banked RECs
CHydro
3500 1| _a—REC Need: F17 less Conservation
3000 1,274K RECs =
671K RECs = 399 MW Wind (WA)
210 MW Wind (WA) 466 MW Solar PV (WA
246 MW Solar PV (WA)

2500

1500

0 . g = . -
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037
PSE’s 2018 RFPs sought resources capable of meeting one or both of its resource needs. Proposals for
resources with the ability to meet both the renewable resource and peak capacity needs offered
substantial value to PSE’s electric power portfolio, avoided certain environmental compliance and
permitting risks, and aligned well with the state’s clean energy policy goals.

Resource need forecasts updated for Phase 2

PSE updated its renewable resource and capacity need assessments before the second phase of the RFP
to reflect the most current information available at the time the analysis was performed. Figures 3 and 4
depict the updated need based on the F2019 load forecast and conservation from the 2017 IRP. Figure 3
shows an overall increase in the need for capacity resources over the planning horizon, including an
increase of new capacity in 2022 from 272 MW (as filed) to 299 MW (Phase 2).
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Figure 3. Phase 2 Capacity Need
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During Phase 2, PSE reached an agreement to decommission Colstrip units 1&2 (“Units 1&2”) by the end
of 2019. Prior to this agreement, PSE had planned to shut down these units no later than July 2022. This
accelerated timeline is not reflected in Figure 3. Instead, the Company released a separate RFP in May
2019 seeking short-term resources to bridge the gap expected to be created by the early closure of Units
1 &2 until long-term resources from the 2018 All Resources RFP could be secured and deployed.

Figures 3 and 4 do not reflect the impact of Senate Bill 5116, also known as the Clean Energy
Transformation Act (“CETA”), which became Washington law during Phase 2 of the RFP.!! However,
consistent with CETA’s mandate to eliminate coal-fired resources after 2025, the Phase 2 capacity need
(shown in Figure 3) does reflect the removal of Colstrip units 3&4 from the company’s electric resource
portfolio starting in 2026.

Figure 4 shows a reduced renewable need of 233,449 RECs in 2023 (compared to the 671,000 RECs sought
in the 2018 RFP filing), which grows to 691,864 RECs in 2024. The renewable resource need is driven by
Washington state’s RPS, but delayed by PSE’s banked RECs until 2023.

11 CETA sets several statewide policy goals, including a requirement to eliminate coal-fired resources after 2025, 80 percent carbon
free generation and overall carbon neutral electricity by 2030, and 100 percent carbon free electricity by 2045.
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Figure 4. Phase 2 Renewable Resource Need
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3. RFP environment

Forecast gas prices, power prices and load growth have decreased since the 2017 IRP

PSE filed its most recent Integrated Resource Plan (IRP) in November 2017 and performed its 2018 RFP
analysis between August 2018 and June 2019. The Company updated its IRP modeling assumptions for
each phase of the RFP evaluation to reflect then-current conditions. Table 1 shows how three key
assumptions have changed since the 2017 IRP was filed.

Forecast levelized Mid-C power prices dropped nearly $17/MWh and gas prices dropped a little more than
$0.50/mmbtu between the IRP and Phase 2 of the RFP. Average annual load growth assumptions also
dropped 0.2 percent during the same time period.

Table 1.  Comparison of Key Modeling Assumptions: 2017 IRP and 2018 RFP

Modeling Assumption 2017 IRP RFP Phase 1 RFP Phase 2 Phase 2 Update
(filed Nov. 2017)  (Aug. 2018 — Mar. 2019)  (Apr. 2019 — Jul. 2019) (Aug. 2019 - Nov. 2019)
Mid-C power prices levelized $40.48/MWh $33.92/MWh $28.75/MWh $23.66/MWh
Gas prices levelized $4.02/mmbtu $3.74/mmbtu $3.50/mmbtu No change
Annual average load growth 0.7% 0.5% 0.5% No change

Consistent with PSE’s IRP modeling assumptions, the RFP analysis uses power price forecasts from the
Aurora dispatch model and gas price forecasts from Wood Mackenzie. Load forecasting modeling and
methodologies are consistent with those described in PSE’s most recent Integrated Resource Plan. More
information about RFP power and gas price forecasts, load forecasts and other modeling assumptions is
provided in Appendix E.

PSE analyzed regional resource adequacy in the 2017 IRP

Because PSE relies in part on wholesale market purchases to meet its current and forecast energy and
peak demand obligations, PSE’s planning function considers regional resource adequacy in its biennial
Integrated Resource Plan. For more than a decade, the Pacific Northwest has experienced a large capacity
surplus that has kept wholesale power prices relatively low and made these existing resources a lower
cost alternative for filling PSE’s peak capacity need than building new generation. The 2017 IRP was
prepared using results and data from three studies of regional load/resource balance published by three
regional planning entities: the Northwest Power and Conservation Council (“NPCC”),? the Pacific

12 Source: “Pacific Northwest Power Supply Adequacy Assessment for 2021”, published September 27, 2016 by Northwest Power
and Conservation Council.
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Northwest Utilities Conference Committee (“PNUCC”)*® and the Bonneville Power Administration
(“BPA”).* While the studies differed in certain details, they all generally anticipated that the Pacific
Northwest would cross over into deficit at some point over the next decade unless new supply-side or
demand-side resources are developed. The plan goes on to say that the region appears to be in the process
of adding new resources (mainly in the form of additional investments in conservation) to fill the expected

gap.

PSE conducted extensive analysis in its 2017 IRP and ultimately determined that wholesale market
purchases above its current 1,600 MW level, when paired with additional firm transmission rights that
PSE may have during peak load events, are a reliable and cost-effective way to meet resource need
compared to other available new resource alternatives evaluated in the plan. For a discussion of PSE’s
analysis of regional resource adequacy in the 2017 IRP and regional studies used in the preparation of the
plan, see 2017 IRP Chapter 6 (Electric Analysis), and appendices F (Regional Resource Adequacy Studies)
and G (Wholesale Market Risk). An update to this analysis is currently underway for the next IRP, which is
expected to be filed in January 2020.

Environmental laws, regulations, policies and tax incentives are changing

Clean Energy Transformation Act (“CETA”)

During Phase 2 of the RFP, Washington state’s legislature passed Senate Bill 5116, the Clean Energy
Transformation Act (“CETA”), which sets statewide policy goals for the elimination of coal-fired resources
in 2025, 80 percent carbon free generation and overall carbon neutral electricity by 2030, and 100 percent
carbon free electricity by 2045. The Washington Utilities and Transportation Commission (“WUTC”) has
launched a rulemaking process to clarify and interpret requirements under the Clean Energy
Transformation Act. The first utility milestone under the law is to prepare and submit a clean energy
implementation plan by 2022.

PSE will have a clearer view of the impacts of the new law on our planning and acquisition functions as
these processes progress. In the meantime, the RFP evaluation team considered a range of social costs of
carbon in our quantitative analyses and qualitatively considered the environmental risks associated with
proposals. A description of the scenarios tested in the quantitative analysis, including the carbon
assumptions associated with each scenario, is provided in Appendix E.

The Company will continue to stay engaged in the progress of the WUTC rulemaking process. Meanwhile,
PSE will continue to comply with all existing applicable state and federal regulations, such as Washington’s
Clean Air Rule (Chapter 173-442 WAC), Emission Performance Standards (Chapter 80.80.040 RCW) and
The Energy Independence Act (Chapter 19.285 RCW).

13 Source: “Northwest Regional Forecast of Power Loads and Resources 2017-2026”, published April 2016 by Pacific Northwest
Utilities Conference Committee.
14 Source: “2016 Pacific Northwest Loads and Resources Study”, published December 22, 2016 by Bonneville Power Administration.
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The Energy Independence Act (Washington’s RPS law)

The Energy Independence Act (Chapter 19.285 RCW), also known as Washington state’s renewable
portfolio standard (“RPS”), requires electric utilities serving at least 25,000 retail customers to use
qualifying renewable energy to meet a percentage of customer load. The target percentage has increased
over time from 3 percent in 2012 to 9 percent in 2016, and will increase again to 15 percent in 2020.%°

To contribute to meeting the state RPS, a qualifying renewable resource located outside the Pacific
Northwest! must be delivered into Washington state on a real-time basis without shaping, storage or
integration service. This requirement applied to several wind development resources located in central
and southeastern Montana that were proposed in response to PSE’s 2018 RFP.

Tax incentives for renewable development projects

There are two primary federal tax incentives available for utility-scale renewable development projects:
production tax credits (“PTC”), the type commonly used for wind projects, and investment tax credits
(“ITC”), the type commonly used for solar projects. Both types of tax incentives are designed to ramp
down or expire over the next three years.

Production Tax Credits

The federal PTC is a per kilowatt-hour tax credit based on output from a qualified renewable energy
resource. The PTC rate is an inflation-adjusted rate, currently $25/MWh in 2019. The PTC is available for
the first 10 years of production. Starting in 2017, the PTC rate is reduced 20 percent annually through
2019, based on the year construction of a renewable project begins.

Table 2.  PTC rate reduction schedule

Start of Construction Production Tax Credit Rate Project Completion Date
Percentage

2016 100% 2020

2017 80% 2021

2018 60% 2022

2019 40% 2023

2020 0%

The PTC includes certain requirements that must be met to receive the incentive associated with a
particular construction start year. One requirement is that a project must be completed within four years
of the construction start date. Additionally, the developer must either spend five percent of the total
project capital costs (the “safe harbor” provision) or demonstrate that it commenced “physical work of a

15 A utility is not required to meet a renewable energy target if it spends at least four percent of its retail revenue requirement on
the incremental cost of renewable energy and renewable energy credits. The cost cap for a utility that has no load growth is one
percent.

16 The Pacific Northwest is defined in Section 3 of the Pacific Northwest Electric Power Planning and Conservation Act (94 Stat.
2698; 16 U.S.C. Sec. 839a) for the Bonneville Power Administration.
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significant nature” on the facility (the “physical work test”) within the construction start year. Assuming
the requirements are met, a project with a construction start date in 2019 that is completed by 2021
would be eligible to receive a tax credit of $20/MWh (25/MWH*80 percent).

Investment Tax Credit

The ITCis a dollar for dollar reduction in the income taxes that a company would otherwise pay the federal
government. The ITC rate applies to the amount of investment in solar property. The current rate is 30
percent, but it ramps down annually beginning in 2020. The 30 percent ITC rate results in a $30 reduction
in taxes paid for a $100 investment, resulting in a net investment of $70.

Table 3.  ITC rate reduction schedule

Start of Construction Investment Tax Credit Project Completion Date
Rate

2019 30% 2023

2020 26% 2023

2021 22% 2023

2022+ 10% Ongoing

Safe harbor rules for the ITC are similar to the PTC rules, although the ITC rules include a sunset clause
that requires an ITC project to be completed by 2023 to qualify for a 30 percent, 26 percent or 22 percent
credit. Projects completed after 2023 would receive a 10 percent credit.

Solar equipment tariffs

In early 2018, the federal government issued a 30 percent solar panel import tariff under section 201 of
the Trade Act of 1974. The tariff is designed to decline over a four year period. In late 2018, under Section
301 of the same act, the federal government imposed a 10 percent tariff on certain Chinese imports that
include solar module components such as inverters, junction boxes and backsheets.

The impact of these tariffs have been widespread in the solar industry and likely increased the pricing of
solar proposals received in response to the 2018 All Resources RFP. At the same time, solar industry cost
reductions and technological advancements, such as the development of bifacial solar technology (and its
exemption from the Section 201 tariffs), have had a muting effect on the tariff increases. Ultimately, PSE
continued to see lower overall solar pricing in the 2018 RFP, despite any weakening in cost reductions
that may have been caused by the tariffs.

Permitting and transmission challenges for development resources
Permitting matters
Development of traditional carbon-emitting capacity resources (e.g., natural gas-fired combustion

turbines) in PSE's western Washington service territory is more challenging than ever politically and from
a permitting standpoint. PSE received four proposals for natural gas-fired generation resources in
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response to the 2018 RFP, each of which proposed either an existing resource or the expansion of an
existing site where PSE would be substantially responsible for the permitting.

There are relatively few “shovel ready” renewable (i.e., wind and solar) projects available in the market
today. Nearly all of the proposed renewable resources were development projects. Many were early
development projects without site control or any completed permitting work, which have greater
potential for unknown risks than more mature alternatives. Additionally, while the processes and
mitigations required to site wind projects are relatively well established in this region, large-scale solar
projects are newer and require much larger permanent footprints than wind projects. Local jurisdictions
and agencies continue to wrestle with how to evaluate and mitigate solar project impacts on native
habitat and farm land. PSE looks at a variety of factors to determine the relative risk of development
proposals (e.g., site control, permitting progress or well-developed permitting and outreach plans, the
experience and qualifications of the development team, etc.) and considers potential mitigation
opportunities. For selected proposals, PSE monitors project progress during development and
construction to ensure that contractually agreed-upon milestones are met.

Batteries are an attractive capacity option from a permitting perspective because the footprint is small
and impacts are generally low. As a result, there is more opportunity to site and build these resources,
and the projects typically face fewer challenges than other traditional capacity resource options. Other
storage resources, such as pumped hydro storage, require large-scale development and construction
projects with a variety of potential risks, including long Federal Energy Regulatory Commission (“FERC”)
permitting and construction timelines that could delay already long lead times and impact expected
commercial operation dates. Further development of these resources could help reduce potential risks
and make the proposals more attractive in future RFPs.

Transmission matters

Bonneville Power Administration

Transmission to PSE’s system is constrained. Although PSE holds transmission rights on the Bonneville
Power Administration (“BPA”) system that are not tied to specific resources, these rights are earmarked
for PSE’s programmatic hedging program and for meeting winter capacity need on a short-term basis.
Until BPA completes upgrades on critical constrained paths, PSE is unlikely to obtain additional firm
transmission to the PSE system for new resources. To qualify as a capacity resource, PSE asked RFP bidders
proposing resources on the BPA system to identify available long-term firm transmission to PSE's system
or demonstrate that BPA would grant such transmission rights. Therefore, BPAs TSR Study and Expansion
Process (“TSEP”), formerly known as Network Open Season (“NOS”), was of particular interest during the
2018 RFP.

In response to increased electric generation resource development in the Northwest, which has been
largely driven by wind developers, BPA implemented the TSEP, or Cluster Study, process to help the
agency identify and prioritize needed transmission system upgrades. The Cluster Study process eliminated
the outdated requests by clearing the existing queue, requiring parties seeking transmission service to
submit new requests through TSEP, and obligating all TSEP participants to accept the transmission they
request if BPA implements an upgrade. Thus, the TSEP process allowed BPA to prioritize and plan
transmission upgrades based on a committed need.
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One of the most critical paths for delivering energy to PSE load centers from resources located east of the
Cascade Mountains is the Cross Cascades North (“CCN”) flowgate. In March 2012, a regional planning
entity called ColumbiaGrid released the final report created by the CCN study team, indicating that the
best alternative for increasing the transmission capacity on the CCN flowgate is through a new 500kV BPA
transmission line, estimated to cost over $1 billion. The report did not specify exactly when a new
transmission line would need to be built, and BPA currently does not have such a project in its 10-year
plan. There are a few smaller transmission upgrades that will increase the transmission capacity on the
CCN flowgate in the near-term; however, PSE expects to have difficulty obtaining new transmission
capacity on the CCN flowgate within the next 10 years.

Another critical path for delivering energy is the Cross Cascades South (“CCS”) flowgate. In the 2019 TSEP,
BPA identified impacts to third-party transmission systems, in order to grant transmission service that
impacts the CCS flowgate. The plan of service, costs, and timelines have yet to be determined.

Colstrip Transmission System

Colstrip Units 1&2 were originally planned for closure in July 2022. In May 2019, an announcement was
made to expedite the closure date to the end of 2019. PSE’s capacity from Units 1&2 utilize three legs of
transmission: (1) Colstrip Transmission System (“CTS”), (2) Eastern Intertie, and (3) BPA main grid. All three
segments were analyzed for potential use for a proposed Montana renewables project.

This RFP assumed reuse of all three transmission segments associated with the closure of Units 1&2 for a
wind resource in Montana. Two of the transmission segments are contracted through BPA and are
periodically renewed. BPA contract costs were considered sunk until the point of contract renewal. After
renewal, the cost of the BPA transmission would be borne by the Montana wind project. Costs associated
with PSE’s ownership share of the CTS were also considered to be sunk costs.

The RFP analysis assumed that when Colstrip 1&2 are decommissioned, 300 MW of transmission capacity
will be available to PSE on the CTS. An additional 83 MW of transmission is currently available from PSE’s
transmission provider along the CTS and this capacity could also potentially be used for a resource in
Montana.

The transmission capacity available from Units 1&2 along the Eastern Intertie and BPA main grid is also
presumed to be 300 MW on each segment. Along the Eastern Intertie, there is a potential to purchase
additional transmission from BPA, up to 144 MW.

For the BPA main grid transmission, there is potential to redirect transmission elsewhere in BPA’s network
based on available transmission capacity (“ATC”) analysis and BPA system constraints. The redirects could
be utilized for resources elsewhere in the Pacific Northwest, or market purchases at the Mid-Columbia
marketing hub (“Mid-C”), if the Colstrip transmission is not reused for a Montana wind resource.

Along with the anticipated transmission availability, there has been considerable discussion of the
potential impacts on CTS transmission availability and operating characteristics that could result from
changing a thermal resource to a wind resource. The variability of a renewable resource may require
upgrades on the CTS to mitigate dynamic flows. Most notably, the Montana Renewable Development
Action Plan emphasized the potential need for a new Remedial Action Scheme (“RAS”) for Montana wind
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resources. The costs and scope for a new RAS are unknown, and this protection scheme would be critical
to delivering renewable energy to PSE’s load center.
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4. Proposals received

RFP proposals received

PSE received a total of 97 proposals for new resources in response to the 2018 All Resources and Demand
Response RFPs, the largest response ever to an All Resources RFP. Table 4 compares the proposals
received in response to past RFPs to those received in response to the current RFPs.

Table 4.  RFP proposals received, 2005 - 201817

Asof 3/25/15 Dfx::kesponse :::s i“:l:(ereen Directoz'.':)‘)' 2011 Al Source RFP |  2010All Source RFP | 2008 All Source RFP | 2005 All Source RFP
eso e Tvpe # Proposa # Proposa # Proposa # Proposa # Proposa # Proposa

Solar - PV 16 2240 17 574 2 24 1 10

Solar - PV + BESS 20 2848

Wind - Off Shore il 400

Wind On Shore 16 3303 20 2601 4 369 21 3776 8 862 10 1165

Wind + Winter Sys PPA 1 371

Wind + Solar and/or BESS 2 464 4 339

Storage - Battery ("BESS") 17 1265 2 251

Storage - Pumped Hydro 2 900

Biomass 2 72 3 61 9 590

Biomass +BESS 1 15

Natural Gas-fired Generation 4 1377 10 2624 18 5342 10 2588 17 4307

Geothermal 2 43 1 48

Hydro - Run of River 1 38 2 4 1 77 2 105 3 165 Bl 139

System PPA / Call Option 1 100 4 400 10 n/a 9 1675 7 400

Unbundled RECs 5 2 n/a

Demand Response 6 154 1 80 1 34

Coal - Traditi +1GCC 1 500 1 100 6 4950

Cold Fusion 1 1880

Distributed Generation i 5

Waste-to-Energy / Landfill Gas 1 23 1 5]

TOTAL 97 13,590 43 3,518 29 6,209 64 9,903 31 5,390 47 11,053

*The Max Cap MW column reflects the total combined potential capacity

This table demonstrates the significant increase in total proposals received this cycle and the diversity of
the resources offered.

7 Table 4 does not include the two additional unsolicited proposals received subsequent to selecting the short list
at the end of Phase 2, which were considered as part of the Phase 2 Update (the “Reevaluation”) process between
August and November 2019. See Appendix A for a complete list of the proposals received during the 2018 RFP and
those received immediately after, which were included in the Phase 2 Update.
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Table 5 summarizes the overall resource mix, total offered capacity, offer structure and operating status
of the proposed resources. Totals do not include unsolicited proposals received during the RFP evaluation,
which are described later in this section. Demand response proposals are not included in the operating
status column totals. See Appendix A for a complete list of proposals received, including unsolicited
proposals.

Table 5. 2018 RFP proposals by resource typel

Offer Structure(s) Operating Status
Max Cap PPA/Toll/
Resource Type # Proposals Other
Own Agmt Both Development Construction Operating
Solar - PV 16 2,240 1 14 1 16
Solar - PV + BESS 20 2,848 18 2 20
Wind - Off Shore 1 400 1 1
Wind On Shore 16 3,303 3 11 2 15 1
Wind + Winter Sys PPA 1 371 1 1
Wind + Solar + BESS 2 464 1 1 2
Storage - Battery ("BESS" 17 1,265 1 8 8 17
Storage - Pumped Hydro 2 900 2 2
Biomass 2 72 2 2
Biomass + BESS 1 15 1 1
Natural Gas CCCT 2 1,020 1 1 2
Natural Gas SCCT 1 245 1 1
Natural Gas Recip 1 112 1 1
Geothermal 2 43 2 1 1
Hydro - Run of River 1 38 1 1
System PPA/ Call Option 1 100 1 1
Unbundled RECs 5 n/a 5 5
DR Direct Load Control 4 109 4
DR C&I Curtailment 2 44 2
TOTAL 97 13,589 7 70 20 83 1 7

*The Max Cap MW column reflects the total combined potential capacity

Most RFP proposals included multiple offer options in which one or more of the terms or features varied.
Some renewable generation proposals offered configurations including battery storage as a way to align
delivery of intermittently produced generation with PSE’s load. Two respondents offered hybrid proposals
featuring a combination of wind and solar generation with options to include battery storage. Proposals
often contained pricing for multiple offer structure options, such as the sale of assets (e.g., existing plant
sale, various build and transfer options, or development rights), offtake agreements (e.g., power
purchases, capacity tolling or unbundled renewable energy credits (“RECs”)), or demand response
program agreements. Some proposals offered pricing options adjusted for different transmission delivery
points, start dates or resource capacities. Many offtake agreement proposals offered pricing options for
different term lengths or price structures (e.g., fixed or escalating pricing). Additionally, some demand
response proposals featured a variety of program options and recruitment levels from different customer
classes.

18 Table acronyms include: battery energy storage system (“BESS”), commercial and industrial customers (“C&I”), combined cycle
combustion turbine (“CCCT”), demand response (“DR”), power purchase agreement (“PPA”), renewable energy credit (“REC”) and
simple cycle combustion turbine (“SCCT”).
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As shown in Table 5, almost 93 percent of proposals offered at least one offtake agreement option and
nearly 28 percent of proposals offered at least one ownership option. Nearly 92 percent proposed
development resources, many of which were early stage development projects.

Location is another key criterion affecting transmission and interconnection feasibility and cost,
permitting and public support. Figure 5 depicts generally the location of resources proposed in response
to the RFP.

Figure 5. Illustrative Map of Proposed RFP Resources

Batiery energy storage
system (BESS)

As shown, PSE received proposals for resources located in five states this RFP cycle. Roughly 70 percent
of proposed projects representing nearly all proposed resource types were located in Washington.
Resources are grouped primarily along the I-5 corridor and in central and southeast Washington. PSE also
received proposals for eleven resources located in Oregon and nine resources located in Montana. Oregon
proposals included a variety of renewables, hybrid renewables with storage options, and gas-fired
generation located primarily in the northeast quadrant of the state. Resources in Montana included six
wind projects, a pumped storage project and a pair of solar projects (one with a battery storage option).
Additionally, PSE received three proposals for resources located in Idaho and Nevada.
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Unsolicited proposals received during the RFP process

The Company received two unsolicited proposals during the Phase 1 evaluation® and three unsolicited
proposals during the Phase 2 evaluation.?’ To ensure selection of the lowest reasonable cost and risk
options available to PSE, unsolicited proposals received a preliminary cost screening alongside the RFP
analysis, consistent with our Phase 1 quantitative analysis. If determined to be competitive on a cost basis
with PSE’s RFP proposals, an unsolicited proposal would be rolled into the RFP process for a full
quantitative and qualitative evaluation.

Subsequent to selecting the RFP short list at the end of the evaluation process and initiating negotiation
discussions with selected counterparties, PSE received two new unsolicited proposals.?! PSE customarily
considers new and unsolicited information and re-evaluates its resource decisions to ensure that the
Company selects the lowest reasonable cost solutions to meet customer needs, consistent with resource
acquisition prudence rules and policies including WAC 480-107. As such, PSE performed a Phase 2 Update
(also referred to herein as the “re-evaluation”) analysis of its resource options, including the two new
proposal. The re-evaluation is discussed in Section 8.

See Appendix A for a complete list of the 2018 RFP and unsolicited proposals received during the RFP
evaluation.

Self-build proposals

PSE used capital and operational resource costs produced by HDR as part of a study commissioned for the
2019 IRP to approximate self-build resource costs for a variety of renewable and capacity resources. Phase
1 costs were based on a draft report from HDR, which was later revised as a result of feedback from the
IRP stakeholder group. PSE updated its resource cost assumptions for Phase 2 based on the final report.
Generic resource costs and other key assumptions are presented in Appendix E.

Self-build challenges: Renewable resources

Prior to the 2018 RFP, PSE determined that it would be at a competitive disadvantage with renewable
developers this RFP cycle. Indicative prices from the Company’s 2017 Renewable Resources RFP were low
and PSE knew that many of the same sellers would respond to its 2018 RFP. Additionally, many wind
developers had already purchased turbines in 2017 and planned to qualify for 80 percent of the PTC by

19 Unsolicited proposals received during the Phase 1 evaluation included an offer to purchase or offtake power from a- MW
pumped hydro storage project to be located in central Washington and an offer to purchase unbundled RECs from an operating
solar farm located in Idaho.
20 Unsolicited proposals received during the Phase 2 evaluation included three solar farms, a- MW development project in
southwestern Washington and two development projects in Oregon for between. and- MW of solar power with options to
include battery storage.
21 Unsolicited proposals received during the negotiation process including an offer to purchase or offtake power from

operating natural gas-fired facility, and an up to- MW system power PPA with seasonal and heavy load hour
(“HLH”) shaping and no emissions (no RECs).
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completing construction in 2021.22 Because PSE is unable to commit financial resources before evaluating
alternatives in an RFP, the way a developer might, the Company’s earliest opportunity to lock in a PTC
rate would have been 2019. A project with a construction start date in 2019 could qualify for just 40
percent of the PTC. Alternatively, PSE would be on equal footing with developers in its ability to capture
a higher ITC rate for solar projects. However, while a developer may choose to factor the full benefit of
the ITC into its PPA pricing, a benefit to PSE’s customers, tax rules provide that a utility’s investors must
keep a portion of the ITC benefits based on IRS normalization rules. In other words, customers would not
receive the full benefit of the ITC for a solar self-build resource.

Self-build challenges: Natural gas-fired resources

Given the substantial uncertainties surrounding federal and state environmental policies this RFP cycle, a
challenging permitting environment and the potential for delays to the commercial operation date of a
new resource, PSE did not actively pursue a self-build natural gas-fired peaker or combined cycle project
in this RFP. Similar to its approach to renewable self-build, PSE used the generic resource costs developed
by HDR for the 2019 IRP as a proxy for self-build gas resources in its RFP analysis.

Transmission redirect option

The “transmission redirect option” refers to an assumption that when Colstrip Units 1&2 are shut down,
the BPA transmission used to deliver the energy to PSE’s load could be “redirected” from Garrison-PSElI,
to Mid-C-PSEI. This option assumes that the transmission would be available beginning January 2022 for
a 50-year term, thereby providing additional firm capacity for market purchases. PSE originally assumed
that 300 MW could be redirected from Garrison to Mid-C; however, based on further internal analysis,
discussion with BPA, and updated ATC calculations and flowgate constraints within BPA’s network, it was
determined that only up to 100 MW could be redirected to Mid-C. While redirecting the remaining 200
MW remained potentially feasible, the location, source and cost of this redirect were unclear. As a result,
PSE withdrew this portion of the redirect from its analysis and assumed a 100 MW redirect instead.

The 100 MW redirect paired with market option was later eliminated from consideration during Phase 2
based on the standalone portfolio analysis results. The results determined that two of the proposed
Montana wind proposals, both of which assumed use of this transmission, offered more favorable
portfolio benefits than the transmission redirect option. The results of the Phase 2 standalone portfolio
analysis can be found in Appendix D.

22 A developer that either spent five percent of a project’s total capital costs (the “safe harbor” provision) or that can demonstrate
it commenced “physical work of a significant nature” on the facility (the “physical work test”) in 2017 and completes construction
within four years of the construction start date would be eligible to receive 80 percent of the PTC, the rate associated with a 2017
construction start date.
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5. Evaluation process overview

PSE's resource evaluation process is designed to be consistent with guidance set forth in the Washington
Administrative Code ("WAC") and the Revised Code of Washington ("RCW"), which encourage utilities to
seek resources that provide clean, safe and reliable power to meet their renewable and capacity needs
using lowest reasonable cost as a criterion. RCW 19.280.020 defines "lowest reasonable cost" as "the
lowest cost mix of generating resources and conservation and efficiency resources determined through a
detailed and consistent analysis of a wide range of commercially available resources." Further, WAC 480-
107-035 provides guidance regarding the minimum criteria that must be considered when evaluating and
comparing resources:

At a minimum, the ranking criteria must recognize resource cost, market-volatility risks, demand-side
resource uncertainties, resource dispatchability, resource effect on system operation, credit and financial
risks to the utility, the risks imposed on ratepayers, public policies regarding resource preference adopted
by Washington state or the federal government, and environmental effects including those associated
with resources that emit carbon dioxide. The ranking criteria must recognize differences in relative
amounts of risk inherent among different technologies, fuel sources, financing arrangements, and
contract provisions. The ranking process must complement power acquisition goals identified in the
utility's integrated resource plan.

PSE follows a structured, two-phased evaluation process (shown in Figure 6) to screen and rank individual
proposals based on an evaluation of costs, risks and benefits. The first phase includes a preliminary
qualitative and quantitative screening designed to identify the most promising proposals and eliminate
resources with prohibitive costs, minimal portfolio benefits or excessive risk. The second phase includes
a more rigorous due diligence review and portfolio optimization analysis, with the goal of identifying a
shortlist of resources representing a combined best-fit, lowest reasonable cost solution to meet the
resource needs established in the RFP.

Figure 6. 2018 RFP Evaluation Process Overview
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PSE considers a variety of quantitative and qualitative factors to reasonably compare proposals with
diverse attributes. Each proposal is evaluated based on its compliance with either the All Resources or
Demand Response RFP, and according to the criteria summarized in Figure 7.

Figure 7. Summary of RFP evaluation criteria (See Appendix B for a detailed list)

| = Lower/ lowest portfolic revenue
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| capacity and RPS need
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{ + Output can be \
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—
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Strategic and

9 and competence
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+ Offerviability: project and respondent's
ability to deliver

= Appropriate credit support or liquidated
damages offered by respondent
*See Demand Response RFP and Exhibit A of the All + No PSE credit support required

Resources RFP for complete evaluation criteria.

Section 6 (Phase 1) and Section 7 (Phase 2) describe in detail the two phases of PSE’s analysis process and
results. See also Appendix E for details related to the models, assumptions and scenarios used in PSE’s
2018 RFP analysis.

Reporting and transparency

The RFP team kept PSE’s Energy Management Committee (“EMC”) apprised of its progress and decisions
throughout the RFP evaluation process. The team presented four updates to the EMC during the RFP
evaluation: (1) a summary of proposals received in September 2018, (2) a report on the Phase 1 results in
March 2019, (3) an update on Phase 2 in June 2019, and (4) a report on the Phase 2 results in July 2019.
Subsequent to the RFP, the team continued to present updates to the EMC as new information became
available during the early part of the negotiation process. This included a report on the Phase 2 Update
(“Re-evaluation”) results in November 2019. The RFP team will continue to update the EMC and PSE’s
Board of Directors on an as-needed basis as negotiations with selected counterparties continue and will
seek appropriate approvals prior to executing contracts with selected counterparties. Copies of updates
presented to the EMC during the RFP evaluation are attached as Appendix F.
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In addition to its internal reporting, PSE’s RFP team kept the WUTC apprised of its progress. Subsequent
to filing the draft RFP, PSE engaged in multiple calls with WUTC staff related to the contents of the draft
RFPs and to establish a reasonable process for addressing public comments. During the evaluation
process, PSE presented updates to WUTC staff on three occasions: (1) a summary of proposals received
in September 2018, (2) a report on the Phase 1 results in March 2019, and (3) a report on the Phase 2 and
Phase 2 update results in December 2019. PSE also hosted members of the WUTC staff policy team to
review the RFP proposals at PSE’s Bellevue headquarters in June 2019.

The Resource Acquisition rule, in Chapter 480-107-035 WAC, requires utilities to keep a summary of RFP
proposals received available on site for public review once the proposals are opened for ranking. This rule
also requires that the summary be updated to include the final ranking for each proposal at the conclusion
of the RFP. PSE has complied with this rule and will update the summary with final rankings upon
completing the RFP.
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6. Screening process and results (“Phase 1”)

The Phase 1 evaluation process included an assessment of both the qualitative and quantitative attributes
of individual proposals; screened and ranked proposals on an economic basis; and eliminated proposals
with prohibitively high cost, lower benefit to PSE’s power portfolio than alternatives, or unacceptable risks
(also called “fatal flaws”). Examples of fatal flaws include, but are not limited to: proposals that failed to
provide sufficient information to substantiate a viable project, feasibility constraints, the inability to
permit the project or deliver energy, commercially unproven technology, excessive counterparty risk, and
regulatory or legal risk associated with noncompliance that could adversely affect PSE.

Upon completing the Phase 1 screening, the RFP team identified a “candidate list” of the most promising
proposals for a more thorough due diligence analysis and further quantitative scrutiny in Phase 2. The
following discussion describes in detail PSE’s Phase 1 analysis and results.

Phase 1 qualitative analysis: Cross-functional risk screening

The RFP team conducted a qualitative review in Phase 1 to identify, assess and document the risks
associated with each RFP proposal. This process included identifying potential risks for more focused
examination should a proposal advance to Phase 2 and any fatal flaws that would immediately eliminate
a proposal from further consideration. The team also considered the relative likelihood that certain
substantial risks might occur.

Throughout Phase 1, the RFP team met weekly with a cross-functional evaluation team of subject matter
experts (“SMEs”) to discuss the costs, risks and merits of individual proposals. Each week, SMEs would
review and evaluate a subset of proposals (typically four to six per week) based on the evaluation criteria
described in Section 5 and Appendix B. During the meetings, SMEs summarized the proposal elements
associated with their areas of expertise, described their overall findings and discussed potential risks that
might impact PSE as an owner or offtaker. SMEs also prepared follow-up questions for the developers on
an as-needed basis. Many of the concerns and questions raised in Phase 1 later became the basis for data
requests during Phase 2. At a minimum, the weekly meetings included team discussion of commercial
terms, counterparty considerations, development status including site control and permitting matters,
technical considerations, operating characteristics, transmission and interconnection matters, community
and government relations, and periodic updates on the economic analysis. On an as-needed basis, PSE
invited additional SMEs to review certain proposals. For example, when natural gas-fired resources were
discussed, PSE included experts from its natural gas fuel supply and environmental compliance teams.

After the weekly review meetings, SME findings were aggregated and documented in a memorandum
format. A summary of these findings is presented in the Executive Summary attached to Appendix C.

One of the central challenges this RFP cycle was the proportionally large number of proposals for
development projects (nearly 92 percent), most of which were early development projects. This is a shift
from prior RFPs, which generally attracted a more balanced mix of operational, mature and early
development options. PSE’s analysis found that while some early development offers were competitively
priced, they also introduced considerably more uncertainty. In general, existing projects without
operational issues and more mature development projects proposed by experienced developers with
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bankable plans (i.e., site control, secured permits, etc.) were considered to be substantially less risky than
early development alternatives.

In Phase 1, PSE tended to give proposals the benefit of the doubt related to unknowns or uncertainties,
while documenting potential risks for further review and verification in Phase 2. Additionally, if certain
elements of a proposal were either missing or unclear, PSE generally requested supplemental information
or clarification from developers. However, two proposals were considered to be extremely
underdeveloped. Neither proposal contained the minimum amount of information needed to
substantiate or evaluate the viability of the proposed resource, or its associated costs and risks. These two
proposals were subsequently removed from consideration. They were the only proposals eliminated
during Phase 1 based on qualitative fatal flaws.

Phase 1 quantitative analysis: Economic screening of individual proposals

PSE used PSM Il and the Aurora dispatch model to perform the quantitative analysis for both phases of
its RFP evaluation. Aurora is a forecasting and energy dispatch model used to provide revenue and
production inputs to the PSM Il model. PSE used Aurora to develop Mid-C market power prices for its
pricing scenarios. Other key inputs from Aurora included revenues, energy dispatch, variable costs (such
as fuel and variable O&M), emissions related to existing resources, and market purchases and sales.

PSM Il is a Microsoft Excel-based financial optimization model developed by PSE to evaluate the
incremental cost and risk of a wide variety of resource alternatives and portfolio strategies. At a high level,
the model calculates the long-term revenue requirements for PSE’s incremental generic power portfolio
based on the 2017 IRP resource strategy and a current outlook on the Company’s capacity, renewable and
energy needs. Generic resources are then replaced in the model with a specific proposal from the 2018
RFP to measure the impact on PSE’s overall portfolio cost. This allows PSE to compare the cost of individual
RFP offers to the cost of generic resources and each other.

PSM 11l calculates five metrics used by the RFP team to assess the economic competiveness of individual
proposals: portfolio benefit, levelized net cost per kW or REC, levelized portfolio benefit per kW or REC,
levelized cost, and portfolio benefit ratio. A definition for each metric is included in Appendix E. Each
metric provides a slightly different perspective on the economic benefits associated with the proposals.
The evaluation process used multiple metrics in its resource analysis because no one metric provides a
complete view of the relative competitiveness of an individual proposal. As an example, levelized cost of
energy is a traditional metric used by the industry for the purposes of comparing proposals; however, it
does not take into account whether or how much a resource would contribute to meeting PSE’s capacity
or renewable resource needs.

PSE’s Phase 1 screening analyzed each project on a standalone basis and, using the metrics from PSM lIl,
compared the portfolio impact in three potential future scenarios. Each of the scenarios was constructed
using base demand, gas price and generic resource cost assumptions; however, carbon assumptions were
varied to test a range of potential future carbon costs:
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e Scenario 1: No carbon tax

e Scenario 2: Low societal cost of carbon ($16/ton)?
e Scenario 3: Mid-societal cost of carbon ($42/ton)*

The 2018 RFP evaluation was performed in parallel with the development of PSE’s 2019 IRP and, as a
result, many of the assumptions were evolving throughout the RFP evaluation process. Subsequent to the
2017 IRP, PSE updated a variety of modeling assumptions including gas prices, Mid-C market power prices,
load forecasts, generic resource cost assumptions and other key inputs. PSE’s Phase 1 modeling
assumptions are presented in Appendix E.

Value stream considerations in the quantitative analysis

The Phase 1 quantitative analysis considered the cost of a particular proposal compared to its value within
PSE’s electric power portfolio. The primary value streams included the contribution of a resource toward
meeting PSE’s renewable resource need, its peak capacity need, or both. The RFP team compiled two
distinct lists to rank these values: 1) resources capable of meeting the renewable resource need and 2)
resources capable of meeting the peak capacity need. Two metrics were most useful in understanding the
contributions of resources with different attributes to each of these resource needs, the portfolio benefit
per kW metric (PB/Kw-yr) for capacity need and the portfolio benefit per REC metric (PB/REC) for
renewable resource need. In general, most proposals offered either a material peak capacity or renewable
resource contribution, but not both. Most renewable resources offered only a very minor contribution to
the peak capacity need and, therefore, only appear on the renewable ranking list. However, there were
several exceptions, such as Montana wind, Columbia Gorge wind, and biomass, which offered
considerable contributions to meeting both the renewable resource and peak capacity needs. These
resources appear on both lists. Phase 1 quantitative analysis results and rankings for both the renewable
resources and peak capacity needs are presented in Appendix C.

Wind and solar projects, which comprised the bulk of early-development proposals received in the RFP,
featured capacity factors ranging between 20 percent and 50 percent, varying due to site-specific
attributes and the proposed generation technology. The projected correlation between the hourly and
seasonal generation profiles and PSE load projections were important considerations in valuing a project’s
contribution to meeting peak capacity need. This metric, represented as percentage, is a fractional
quantity based on the characteristics of a resource relative to a “perfect” capacity resource’s contribution
to a peak capacity event. This value is closely tied to expected load carrying capability (“ELCC”). ELCC
assumptions for the 2018 RFP are described in Appendix E. The methodology for calculating the value of
ELCC assumptions is described in Appendix N to PSE’s 2017 IRP.

23 The Scenario 2 low societal cost of carbon assumption (S16/ton) is based on a Washington state carbon tax proposed in Initiative
1631, which failed to pass at the ballot box in November 2018.

24 Source of Scenario 3 mid-societal cost of carbon assumption (5S42/ton): “Technical Support Document: Technical Update of the
Social Cost of Carbon for Regulatory Impact Analysis — Under Executive Order 12866, Interagency Working Group on Social Cost
of Greenhouse Gases,” United States Government, Aug. 2016.
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Because peak capacity resources must be available when and where needed, PSE’s analysis considered
the characteristics of the resource, the proposed delivery point and the likely availability of “firm” delivery
to PSE’s system when determining the application of ELCC values for resources. Firm delivery to PSE’s
system means that the energy output from the proposed project would be delivered on an as-generated
basis, with less risk of curtailment due to a transmission constraint.

To qualify as a capacity resource, proposed projects intertied on third-party transmission systems, often
BPA, were assessed to determine whether a request for firm, point-to-point transmission to PSE’s system
would likely be granted. Since many of the RFP responses proposed early development projects,
developers often had not yet secured interconnection and transmission services. Some awaited the
outcome of pending analysis and studies performed by the transmission operator. If PSE’s energy delivery
team determined that a proposed resource was unlikely to be granted firm delivery to PSE’s system (or if
the potential solution was determined to be too difficult or too uncertain), the proposal did not receive
the benefit of a contribution to capacity in PSE’s analysis. In Phase 1, PSE’s quantitative analysis generally
gave projects the benefit of the doubt regarding the likelihood that transmission would be granted;
however, transmission and interconnection availability and cost risks became a common topic in data
requests and received more critical consideration in Phase 2.

To allow additional flexibility for developers in the 2018 RFP, PSE considered resource proposals with a
variety of delivery points including busbar (typically the project’s point of interconnection (“POI”)), the
Mid-Columbia energy delivery point (“Mid-C”) and BPAT.PSEI, or that are located on PSE’s system. Projects
located on PSE’s system or delivering to BPAT.PSEI could be analyzed with a contribution to peak capacity,
while other projects delivering to busbar or Mid-C generally could not. Proposed resources delivering to
Mid-C generally assumed that PSE could leverage existing transmission capacity to the Company’s load
center (PSEL.SYSTEM). However, this transmission pathway is often used for short-term transactions in
high-load, high-demand scenarios. Because a new resource delivering to Mid-C would supplant an existing
capacity asset (market purchases) already counted toward meeting PSE’s peak capacity need, its
contribution to peak capacity could not be considered an incremental benefit to PSE’s power portfolio in
the RFP analysis.

Project proposals featuring busbar delivery pushed to PSE the risk of securing transmission service from
the project’s POl to the Company’s load center (PSEI.SYSTEM). PSE’s analysis assessed on a case-by-case
basis the most applicable delivery point, and the likelihood and costs of securing firm point-to-point
transmission service to PSE’s system. The nine Montana renewable projects are notable examples of this
scenario, in which the sellers proposed to intertie their projects to the Colstrip Transmission System
(“CTS”). Montana resource proposals pushed the responsibility for securing transmission for these
projects to PSE, assuming that PSE could use 300 MW of existing transmission rights presumed to be
available after the closure of Colstrip Units 1&2 to bring wind power from areas along the CTS to
BPAT.PSEI. At the time of PSE’s analysis, the relevant transmission operators and affected parties had not
yet studied the effect on the transmission system of replacing Units 1&2 with a potential new variable
resource generator. As such, PSE’s assessment of projects with interconnection points along this
transmission pathway included this risk as part of its Phase 1 qualitative analysis.
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Key findings by resource type

Energy storage

Of the 97 proposals received in response to the 2018 RFP, two were pumped hydro storage projects, 17
were standalone battery energy storage systems (“BESS”), and another 23 offered renewable generation
paired with a BESS resource. PSE’s quantitative pemss...— s
analysis applies several value streams to storage
resources. Value streams for BESS projects and
pumped hydro storage projects include a contribution Costs declining, but still higher than
to peak capacity (with firm energy delivery to PSE’s
system) and a flexibility benefit. Additionally, BESS
projects located on PSE’s system receive a Proposed  Phase 2
transmission system deferral value.

Battery energy storage:

alternative capacity resources

Battery only 17 0

The contribution to peak capacity value is described in - gattery + renewable 23 0
the previous section on pages 25 and 26. EEEEE——————
The transmission system deferral value is an avoided cost metric representing the mitigation benefit of
neither building nor retrofitting transmission assets as a result of adding the operational flexibility of a
battery to the transmission system. PSE’s analysis assumed a deferral value of $26/kW-yr escalated at 2.5
percent annually. This proxy value was applied to all BESS proposals in the preliminary quantitative
screening. This is conceptually similar to the benefit of the doubt approach applied throughout Phase 1.7

The flexibility value quantifies the sub-hourly benefits of adding a generation asset to the transmission
system. These benefits, which apply to both pumped hydro and battery energy storage resources, include:
regulation up and down, voltage control, frequency control, spinning reserves, non-spinning reserves and
supplemental reserves. Storage resources with higher
maximum output capacities and longer durations
offered greater flexibility benefits.

]
Pumped hydro storage:

Very high cost compared to alternatives; . )
Even with these value streams applied and a

significant decrease in pricing over the past several
years, BESS proposals were not competitive enough
with other capacity alternatives in PSE’s screening
analysis to be selected for Phase 2 consideration. The
Pumped hydro storage 2 0 pumped hydro storage proposals had even higher
e Costs than the BESS proposals, very long lead times

and considerable development or construction risks;
they were also not selected for Phase 2 consideration. This cycle, PSE received enough proposals with
sufficiently attractive capacity contributions to effectively meet its physical reliability need at substantially
lower costs than those proposed for storage. However, as traditional capacity resource options become

large projects with substantial development
and/or construction risks

Proposed Phase 2

25 If any of the BESS proposals had been selected for further consideration in Phase 2, PSE would have evaluated these resources
on a site-specific basis.
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increasingly scarce, ELCC returns from intermittent resources with common generation profiles diminish,
and lithium-ion battery prices continue to drop, it is possible and potentially even likely that BESS
resources will be better positioned to compete with
other alternatives to meet PSE’s peak capacity needs
in future RFPs.

|
Solar resources:

Cost of energy declining; however, dual-value
Solar resources resources able to meet both capacity and
renewable resource needs had higher

portfolio values than solar

Solar project prices in the 2018 RFP continued to
decrease on a cost-of-energy basis. As a result, a fairly
large number of the proposed solar projects (8 of 16)

performed well enough in the screening analysis to be Capacity contribution of solar with storage

selected for Phase 2 consideration. However, options negated by Mid-C delivery
proposals featuring solar and BESS resources

combined did not fare as well because most were Proposed Phase 2
delivered to Mid-C, negating the capacity value of the Solar only 16 8
BESS. Many of the solar proposals were for early

development projects proposed by smaller, less- Solar + battery 20 1
experienced firms, which introduced more uncertainty Solar + wind + battery 2 0

and increased the potential for unknown development

risks. Often, these proposals had yet to fully secure

site control, apply for critical permits, or apply for interconnection and transmission service to initiate
system operator studies that determine system and facility impacts.

Wind resources

Eight of the 17 wind proposals advanced for further due diligence in Phase 2. Three of the selected
proposals were Montana wind proposals and four were located along the Columbia River Gorge (the

“Gorge”) in Oregon or Washington.
|

Wind resources:

Montana and Columbia Gorge wind projects
benefitted in the analysis due to their ability
to help meet renewable and capacity need

Montana wind proposals, in particular, performed
very well in the Phase 1 analysis, despite some general
early development risks and the risks associated with
certain transmission assumptions discussed earlier in
this section (namely that PSE would be able to use its

existing Colstrip Units 1&2 transmission rights for an

Proposed  Phase 2 intermittent resource). The higher expected capacity

Wind only 17 3 factors.of these resources combined with seasonal
and daily wind shapes that are expected to have a

Wind + solar + battery 2 0 high level of correlation to PSE’s load produced a high

I ELCC value relative to other intermittent resources.
Montana resources ultimately benefitted in PSE’s
analysis from the dual values of contributing to the renewable resource and peak capacity needs
established in the RFP. Three of the six proposed Montana wind projects were selected for further

evaluation in Phase 2.
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Wind projects located in the Columbia River Gorge (the “Gorge”) area provided dual-value renewable and
capacity contribution benefits similar to Montana wind projects, although the ELCC value was lower, due
to a lower seasonal correlation between expected production and PSE’s load. One Gorge wind project
attempted to alleviate that concern by adding a winter-only, peak-hour capacity agreement to provide
guaranteed firm energy delivered to PSE’s system from a pool of the seller’s other resources when PSE’s
load is assumed to be at its highest.

Additionally, PSE received a single offshore wind project, which was eliminated because it was extremely
high cost and the proposal was underdeveloped. This project did not proceed to Phase 2.

|
Biomass resources .
Biomass resources:
Of the three biomass projects proposed into the RFP,

only one advanced to Phase 2. In general, the biomass ~ Selected proposal is an operating facility that
projects were relatively expensive from an energy would provide baseload output; project
standpoint. However, the selected biomass resource is benefitted in the analysis due to its ability to
already operating and would provide baseload output,
which resulted in a higher contribution to capacity
value than the other biomass proposals. Similar to the Proposed  Phase 2
Montana and Gorge wind proposals, the biomass
resource selected for Phase 2 benefitted in PSE’s
analysis from its contribution to both the renewable Bjomass + battery 1 0

help meet renewable and capacity need

Biomass 2 1

resource and peak capacity needs defined in the RFP. |

Demand response programs

PSE received a total of six demand response proposals in the 2018 RFP. Three targeted residential direct

load control opportunities such as smart thermostat and smart water heater technologies, one targeted

behavioral demand response technology for residential customers, and two others targeted commercial

and industrial curtailment. The capacity offered by

the demand response projects was generally modest

Demand response programs: compared to generation resources, ranging between
9 MW and 40 MW.

Selected proposal benefitted in Phase 1

analysis from a substantial T&D deferral ELCC value assumptions were updated in the RFP
value assumption that required further Phase 1 analysis to align with then-current draft 2019
analysis in Phase 2 IRP assumptions. This update resulted in a 40 percent

lower demand response ELCC value than assumed in
Proposed Phase 2 the 2017 IRP. As a result, only one of the demand
response proposals performed well enough in the
standalone portfolio analysis to be selected for
consideration in Phase 2.%®

Demand response 6 1
|

26 ELCC values were again updated in Phase 2 to align with the final 2019 IRP assumptions, resulting in an overall net reduction of
about 50 percent compared to the 2017 IRP (from 77 percent in the 2017 IRP to 38 percent in the 2019 IRP). As a result of this
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Most demand response vendors were unable to demonstrate sufficient experience in a market with a
peak load profile similar to the Pacific Northwest, which made it challenging to evaluate the potential for
risk in achieving expected results when demand side reductions are most needed. Additionally, PSE is in
the process of rolling out advanced metering infrastructure (“AMI”) and implementing a distributed
energy resource management (“DERM”) system to utilize the data. None of the demand response vendors
had any experience integrating with a DERM system, which introduced potential risk for PSE customers.

Natural gas-fired generation resources I ——

Natural gas-fired generation projects have historically Natural gas-fired generation resources:

represented a high percentage of proposals received
in PSE’s All Resources RFPs, averaging about 33
percent of the total proposals received since 2005.
This cycle, only four of the 97 proposals received were
for natural gas-fired resources. Two of the four renewable resource needs had higher
advanced to Phase 2 based on their contribution to portfolio values than gas-fired resources
peak capacity value and their relatively lower cost

compared to other capacity resource alternatives Proposed  Phase 2
available in the RFP. One proposed an operational
combined cycle project and the other proposed to
install retrofitted aircraft engines at an existing PSE site. Risks for these resources included gas
transportation concerns, future clean energy legislation compliance (the Clean Energy Transformation Act
became Washington law during Phase 2), and significant reputational risks given changing public and
municipal preferences. Additionally, the concept of a thermal expansion project co-located at an
operational PSE gas plant site raised significant permitting feasibility questions for the development
project and concerns that the operating permit for the

existing facility could be reopened, putting existing e —

operating limits at risk. Other resources:

Relatively lower cost capacity option
compared to storage; however, dual-value
resources able to meet both capacity and

Natural gas resources 4 2

Selected resources included an operating run-
of-river hydro plant with potentially high
contribution to capacity and low cost RECs

Other resources

PSE received and assessed several other
miscellaneous resource proposals in Phase 1, one run-
of-river hydro, two geothermal, a system PPA capacity Proposed  Phase 2
call option, and five unbundled REC proposals. The
hydro proposal was selected to advance to Phase 2
because it is an operating plant with a potentially high  Run-of-river hydro
contribution to capacity. The geothermal proposals
were not selected for Phase 2 because they offered
relatively expensive energy and little capacity value. Unbundled RECs

The system PPA capacity call option was not selected I

Geothermal 2 0

1 1
Capacity call option 1 0
5 3

change, the cost of demand response roughly doubled on a per megawatt basis (assuming no change to the pricing) over the
course of the RFP because twice as much of the same resource would be required to achieve the same peak capacity contribution.
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for Phase 2 because it delivered to Mid-C, which negated its contribution to capacity value. The
unbundled REC proposals posed little general offtake risk, as many of the underlying projects were either
operating or soon-to-be constructed. Of the six proposals (one was unsolicited), three proceeded to Phase
2 due to their relatively low costs and small sizes, two potentially valuable attributes for consideration in
the Phase 2 portfolio optimization.

Phase 1 results: The “candidate” list

PSE completed its Phase 1 evaluation of proposals and presented an update to its Energy Management
Committee (“EMC”) in March 2019. At the conclusion of its preliminary screening, PSE selected a list of 25
“candidate” proposals for further evaluation in Phase 2. Selected proposals were generally those that
ranked most favorably in the quantitative screening relative to one or both of the resource needs (as
defined in the 2018 RFP) and had no known fatal flaws. Projects that provided a contribution to both
resource needs were generally selected for Phase 2, due to the relatively high total portfolio benefit
produced by the dual value streams. The detailed results of PSE’s Phase 1 qualitative and quantitative
analysis are provided in Appendix C.

Overall, the high number of renewable resource projects selected for Phase 2 consideration aligned well
with public and state policy preferences and, specifically, the Clean Energy Transformation Act, which
became Washington law during PSE’s Phase 2 analysis. In addition to the selected renewables and a
handful of low or non-emitting capacity resources, PSE also chose to include two natural gas-fired
resources on its candidate list. This decision was made to ensure that there would be sufficient capacity
resources in the Phase 2 candidate pool to meet PSE’s physical reliability need. The gas resource proposals
added potentially valuable resource and locational diversity to the mix, as well as substantially higher ELCC
values than most other alternatives. However, they also carried potentially substantial risks that required
additional scrutiny and careful consideration in Phase 2.

After eliminating proposals with prohibitively higher costs than alternatives, PSE recognized that it would
have relatively few proposals with significant capacity contributions to compare in Phase 2 without
including any thermal generation. The team also recognized that several of the selected candidates
proposed development projects that have potentially material risks, which may or may not be acceptable
to PSE. Additionally, the selected Montana wind resources, which were some of the most favorable in the
Phase 1 quantitative analysis, were all proposing to use the same Colstrip 1&2 transmission rights to bring
their power to PSE’s load. In other words, they were mutually exclusive.
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Table 6.

Candidate List for Phase 2 evaluation

18100 SPI Industrial
18201
18169
18173
18176
18163
18165
18190
18107
18135
18111
18122
18131
18127
18114
18112
18125
18139
18105
18103
XXXXX Transmission Redirect**
18175
18132
18179
18170 Golden Hill Wind - Shaped
18166

emand Response

Run-of-River

Solar + BESS

Transmission

Biomass

MT Wind
MT Wind
MT Wind
REC Only
REC Only
REC Only

Solar
Solar
Solar
Solar
Solar
Solar
Solar
Solar

Thermal
Thermal

Wind
Wind
Wind
Wind
Wind

200 MW

MW

BPA Transmission

Avanirid

WA
WA
MT
MT
MT
OR
OR
WA
ID
WA
WA
WA
WA
WA
WA
WA
WA
OR
WA
OR
N/A
WA
OR
WA
OR
OR

The “transmission redirect option” in Table 6 refers to an assumption in the analysis that when Colstrip
Units 1&2 shut down, the BPA transmission used to deliver the energy to PSE’s load could be “redirected”
from Garrison-PSEl, to Mid-C-PSEIl. This option assumes that the transmission would be available
beginning January 2022 for a 50-year term, thereby providing additional firm capacity for market

purchases.

-32-

REDACTED

VERSION

Exh. CLS-7HC
Page 122 of 572



2018 RFP EVALUATION PROCESS DOCUMENT

SECTION 7. OPTIMIZATION AND DUE DILIGENCE PROCESS AND RESULTS (“PHASE 2”)

7. Optimization and due diligence process and results (“Phase 2”)

The Phase 2 evaluation process took a more rigorous, in-depth look at the most promising RFP proposals,
examining risks identified during Phase 1 and subjecting each proposal to further quantitative scrutiny. In
Phase 1, PSE gave proposals the benefit of the doubt with regard to unknown or uncertain qualitative and
quantitative risks; in Phase 2, we investigated those risks and verified or adjusted our assumptions. Phase
2 included an updated standalone portfolio analysis for each individual candidate proposal based on the
most current information available to PSE. Phase 2 also included portfolio optimization analysis to identify
the best combination of resources to meet the renewable and capacity resource needs established in the
RFP at the lowest reasonable cost.

At the end of Phase 2, the RFP team considered together the results of the updated standalone portfolio
analysis, the optimization analysis and the qualitative findings of its cross-functional evaluation team, and
recommended to PSE’s management a shortlist consistent with the optimized resource portfolio.
Shortlisted resources advanced to the final phase of the 2018 RFP, negotiations with counterparties.

Revised candidate list for Phase 2 evaluation

At the end of Phase 1, PSE contacted respondents to provide an update on the status of their proposals.
Subsequent to those notifications, PSE received several updates from respondents, adjusting the terms of
their proposals. Four of the adjustments resulted in changes to the candidate list, as summarized below.

Added to the candidate list:

e Bonneville Power Administration adjusted the delivery point of its BPA Peak Capacity Product
proposal (#18161) from the Mid-C to PSE’s load (PSEI.SYSTEM), which allowed PSE to consider
the project’s contribution to the peak capacity need.

° _ reduced the price of its_ unbundled REC proposal

(#UP002), which improved its relative ranking in the quantitative analysis. This proposal was
originally submitted as an unsolicited proposal partway through the Phase 1 analysis.

° - reduced the price of its commercial and industrial curtailment proposal (#18205),
which improved its relative ranking in the quantitative analysis.

Removed from the candidate list:

° - withdrew its _ Solar proposal (#18112) for unspecified reasons at the
beginning of Phase 2.

As a result of these changes, the total number of Phase 2 candidate proposals increased to 27.
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Phase 2 qualitative analysis: Due diligence evaluation

The qualitative review began with a goal to investigate the risks and information gaps identified during
Phase 1 for each Phase 2 proposal. Risks included development challenges that could delay the proposed
commercial operation date of a resource, and issues that could cause operational or reputational harm to
PSE, if the Company were to either acquire or enter into an offtake agreement for the proposed resource.

To clarify proposal details and develop a better understanding of perceived risks, the RFP team compiled
a series of data requests developed by the subject matter experts (“SMEs”) who performed the Phase 1
qualitative screening. Data requests were organized into the following topics: commercial matters (e.g.,
counterparty considerations, schedule, proposal terms, etc.), energy delivery (i.e., interconnection and
transmission), technical and operations (e.g., technology, operational characteristics, maintenance, etc.),
permitting matters (or compliance for existing resources), site control and outreach.

Sample data requests:

e Commercial — Does seller intend to continue as the long-term owner and operator of the
project after COD?

o Energy Delivery — Please provide a status update on the Interconnection Agreement
negotiations.

e Technology — Please provide site suitability analysis documentation showing that the
proposed turbine’s design parameters for average wind speed, turbulence, wind shear, etc.
are a good fit for the site.

e Permitting — Please provide copies (or links) to all baseline environmental and background
studies, permit applications/approvals, staff reports and permits that exist for the project.

e Site Control — Please provide copies of deeds, leases and easements necessary for the
generation tie-line.

e Outreach — Detail any plans for government and key stakeholder outreach to garner support
for the project.

SMEs also conducted independent investigations to assess the validity of development plans and risk
mitigations using publicly available information sources. Examples of public information sources utilized
during the evaluation include, but are not limited to, public permitting meetings (e.g., Oregon EFSC),
media reports and information posted on transmission provider OASIS sites.

Phase 2 included weekly meetings, in which the RFP team met with evaluation team SMEs to discuss new
information received through data request responses and independent investigation, assess its impact on
the qualitative risk assessment of the proposals, and determine whether any additional data requests or
other follow-up activities would be necessary to complete the qualitative review. On an as-needed basis,
the RFP team sent supplemental data requests or arranged phone conversations between respondents
and relevant SMEs to clarify or expand upon certain data request responses.
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After completing the Phase 2 qualitative review, SME findings were aggregated and documented in a
memorandum format. A summary of these findings is presented in the Executive Summary attached to
Appendix D.

Key qualitative findings

At the close of the Phase 2 due diligence review, PSE’s evaluation of the candidate proposals was
substantially complete and documentation of the evaluation team’s findings took a much more critical
view of qualitative risks than it had in Phase 1. In general, existing projects without operational issues and
development projects backed by experienced developers with bankable plans (e.g., site control achieved,
permits secured, etc.) were considered to be substantially less risky than early development projects.

With the exception of the three unbundled REC proposals and the_ Repower proposal
(#18132), nearly all of the Phase 2 candidates presented some amount of material risk. Despite this, only
two proposals were removed from consideration during Phase 2 based only on qualitative fatal flaws:

° _ Energy Center (#18105) proposed by— proposed
expanding PSE’s existing plant to include a new aeroderivative peaker. The
evaluation team ultimately determined that additional thermal development at this site would
be extremely risky for both the expansion project and the existing operational plant, particularly
with regard to permitting and reputational risks. In addition to significant risks associated with
the development project related to permitting, opposition and energy delivery; attempting to
modify an existing site could reopen the operating permit for the_ plant and place
its existing operating limits under review.

° _ Unbundled RECs (#18190) proposed by- Energy: PSE eliminated this
proposal based on a variety of substantial qualitative concerns, including: interconnection
uncertainties that could impact the total REC output of the underlying projects, substantial
feasibility risks for the underlying projects, potential legal issues associated with the Energy
Facility Siting Evaluation Council permitting decision - County has applied for judicial
review), counterparty risks, and concerns about local opposition related to siting the projects on
commercial agricultural land.

These proposals were not included in the Phase 2 portfolio optimization analysis, which is described later
in this section, beginning on page 37. Table 7 is aniillustrative depiction of the qualitative results associated
with the 27 Phase 2 proposals. A more detailed qualitative summary can be found in Appendix D.
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Table 7.

At-a-glance qualitative risk comparison
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Sierra Pacific Ind. (18100)
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Phase 2 quantitative analysis: Individual proposal analysis and portfolio optimization

Similar to Phase 1, PSE used PSM Il and the Aurora dispatch model to perform the quantitative analysis
for Phase 2. PSE updated a variety of key assumptions in Phase 2 as new information became available,
including its load forecast, gas and power price forecasts, effective load carrying capability (“ELCC”) values,
and generic resource costs. PSE also updated its pricing scenarios, adding three new scenarios to those it
tested in Phase 1, which allowed PSE to stress test proposals in different potential future pricing
environments. PSE’s models, key assumptions and scenarios are all described in detail in Appendix E.

As shown in Table 8, PSE utilized six scenarios to help answer several key questions. For example, how
might economic conditions and load growth affect resource decisions? What are the key decision points
and most important uncertainties in the long-term planning horizon, and when should we make those
decisions? What impact might very different levels of carbon prices have on resource decisions?

Table 8.  Modeling scenarios used in Phase 2 analysis

Generic
WECC /PSE Gas Price Resource
Scenarios Phase Demand Costs
1. No carbon tax 1+2 Base Base Base
2. CO2 (low societal $16/ton) 1+2 Base Base Base
3. CO2 (mid-societal $42/ton) 1+2 Base Base Base
4. CO2 (high societal $62/ton) 2 Base Base Base
5. No CO2 low load 2 Low Low Base
6. No CO2 updated pricing 2 Base Update Base

As shown, PSE’s scenarios were designed to test a range of potential future carbon costs, from $0/ton to
as high as $62/ton. This analysis offered insights into how portfolio costs might be affected by potential
carbon legislation. The Scenario 2 low societal cost of carbon assumption ($16/ton) is based on a
Washington state carbon tax proposed in Initiative 1631, which failed to pass at the ballot box in
November 2018. The Scenario 3 mid-societal ($42/ton) and Scenario 4 high societal ($62/ton) cost of
carbon assumptions are based on estimates from the United States Government Interagency Working
Group’s technical support document on the social cost of carbon, which was published in August 2016.%’
Scenario 6 reflects updated pricing as a result of California Senate Bill 100, which sets a statewide
renewable energy requirement of 100 percent renewables by 2045.

In addition to updating its modeling assumptions and scenarios, PSE hired DNV GL to perform a
reasonableness check of the net capacity factors for all Phase 2 wind and solar projects to ensure that

27 “Technical Support Document: Technical Update of the Social Cost of Carbon for Regulatory Impact Analysis — Under Executive
Order 12866, Interagency Working Group on Social Cost of Greenhouse Gases,” United States Government, Aug. 2016.
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proposed outputs were not overestimated by developers. Additionally, the consultant developed a
stochastic analysis of the hourly outputs for PSE to use in resource adequacy and integration modeling. In
general, DNV GL found that the net capacity factors provided by the respondents were reasonable with

one exception. DNV GL’s analysis indicated that the Tribe presented a very optimistic
view of the potential output from the proposed Wind Project (#18176).
Updated economic analysis of individual proposals

In Phase 2, PSE updated its standalone portfolio analysis for each candidate proposal based on the most
current information available to PSE at the time the analysis was conducted. Changes included updated
assumptions and scenarios as described on page 37. PSE also included new proposal information received
from respondents through data requests and other updates. Proposals were individually re-ranked in
Phase 2 using the key metrics produced by PSM llI: portfolio benefit, levelized net cost per kW or REC,
levelized portfolio benefit per kW or REC, levelized cost, and portfolio benefit ratio. Overall, the
standalone analysis process in Phase 2 was fundamentally the same as the Phase 1 process described in
Section 6.

While this analysis is useful for the purposes of comparing and ranking proposals on a standalone basis, it
does not consider the benefits of resource combinations to meet the combined resource needs of the
RFP. It cannot take into account the efficiencies and economic benefits of pooling resources with
complementing attributes or an optimally-sized solution to meet both the renewable and capacity
resource needs. In other words, it does not account for the fact that a lower individually ranked resource
(from a portfolio benefit perspective) could be part of a lowest reasonable cost, best-fit to need solution
in the optimal portfolio because its unique “fit” provides economic savings when paired with other
resources. For this reason, PSE uses a portfolio optimization approach to analyze and identify the optimal
resource portfolio.

Updated standalone portfolio analysis results and rankings for Phase 2 proposals are presented in
Appendix D. See also Appendix E for details about the 2018 RFP models, key assumptions, scenarios and
metrics.

Portfolio optimization analysis

The Phase 2 quantitative evaluation included optimization analysis to identify the lowest reasonable cost,
best-fit solution to meet PSE’s renewable and capacity resource needs with a combination of RFP
resources. In the standalone analysis, proposals were compared with each other only indirectly. In that
analysis, the portion of any renewable or peak capacity need not supplied by the analyzed project were
met with generic resources. In the portfolio optimization analysis, the renewable and peak capacity
resource needs are fully met with RFP resources.

Six proposals were eliminated during Phase 2 prior to the optimization analysis. The_ Energy
Center (#18105) and _ Unbundled REC (#18190) proposals were eliminated based on
qualitative fatal flaws discussed on page 35. Four additional proposals were eliminated based on a
combination of quantitative and qualitative findings, as described below:

Montana Wind Project (#18176) proposed by the _ Tribe: As

described above, this proposal was eliminated based on third-party review of net capacity factors
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provided by the seller, which were determined to be unrealistic. PSE further determined that the
seller had not yet erected meteorological towers on site to verify or support the proposed output.
This proposal was removed from consideration and was not included in either the Phase 2
standalone portfolio analysis or the optimization analysis.

° _ Hydro (#18107) proposed by- Energy: This proposal was eliminated prior
to the optimization analysis because the RFP evaluation team determined that the run-of-river
asset provided little capacity value and was not RPS-compliant. Furthermore, the proposal left
what appeared to be a complex and potentially risky energy delivery strategy to PSE.

° - Demand Response (#18201) and- Demand Response (#18205): PSE updated certain
assumptions in Phase 2 as new information became available, which substantially reduced ELCC
and T&D deferral values for demand response proposals.?® Over the course of the RFP, the ELCC
value for demand response programs dropped by about 50 percent compared to the 2017 IRP
(from 77 percent in the 2017 IRP to 38 percent in the 2019 IRP). This change reflects updates to
align 2018 RFP assumptions with current 2019 IRP assumptions.?® As a result of this change, the
cost of demand response roughly doubled on a per megawatt basis (assuming no change to the
pricing), because twice as much of the same resource would be required to achieve the same
peak capacity contribution. Additionally, in Phase 1 PSE gave demand response programs a
substantial T&D deferral benefit consistent with its “benefit of the doubt” approach to
preliminary screening; however, the RFP team was unable to validate this benefit in its Phase 2
due diligence evaluation. As a result of these changes, demand response was determined not to
be cost effective compared to alternatives in this RFP.

In addition, the demand response proposals had qualitative risks, including uncertainties
associated with integrating the programs with PSE’s forthcoming distribution energy resource
management (“DERM”) system. The RFP team also had feasibility concerns about the aggressive
ramping schedule of the- program (#18201) and counterparty concerns (i.e., experience and
financial performance) with regard to the - proposal (#18205). The demand response
proposals were, therefore, removed from consideration and were not included in either the
Phase 2 standalone portfolio analysis or the optimization analysis.

This left 21 proposals for portfolio optimization, six of which were capacity proposals. Due to the limited
number of projects featuring a substantial contribution to capacity, filling the peak capacity need was the
primary constraint in the optimization analysis. The renewable resource need was filled coincidentally by
projects with dual value renewable (RPS-compliant) and capacity attributes. Three of the four proposals
selected in the optimal portfolio featured dual value attributes: the_ Wind Project
(#18169), the Golden Hills Shaped Wind Project (#18170), the SPI Burlington Biomass Cogen (#18100),
and BPA'’s Peak Capacity Product (#18161).

28 Key assumptions used in the RFP analysis, including ELCC and T&D deferral values, are presented in Appendix E.
29 ELCC assumptions were updated twice during the RFP, first for Phase 1 to align with then-current draft 2019 IRP assumptions
and second to align Phase 2 with final 2019 IRP assumptions.
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Optimization analysis results are presented in Appendix D. See also Appendix E for a detailed discussion
of the optimization process, findings and results. This appendix also describes the models, key
assumptions, scenarios and metrics used in the analysis.

Phase 2 Results: The short list

The RFP team completed its 2018 RFP analysis and presented a recommended shortlist to its Energy
Management Committee (“EMC”) in June 2019. At that meeting, the team sought and received officer
approval to begin negotiations with the selected counterparties.

Table 9.  Short List Resource Selections

SPI Biomass PPA
Operating BPAT. PSEI
Sierra Pacific Ind. (18100)

I wind Pra Early
-[131591 DE'\I'E'|0F)

BPA Peak Cap Sys PPA . BPAT.
Operating

BPA [18161) PSEI

Golden Hills ‘Mnfj (shaped / Mature e

unshaped) Avangrid (18170) Develop

To mitigate risk exposure and maximize optionality during negotiations, four projects were selected as
backup options. These proposals fared well in the analysis, but were not selected as part of the optimal
portfolio. Backup options included Montana Wind Project (#18173),
Power Project (#18103), Project (#18132) and
Solar Project (#18131). The RFP team brought forward the- Power
Project (#18103) as a backup in the case risks surrounding the Colstrip Transmission System are realized
to an extent that delivery of Montana wind becomes impossible, or prohibitively expensive. These risks
were to be realized, both (#18169) and (#18173) would be removed from
consideration as they both plan to interconnect and deliver energy to PSE using this transmission path.
Because does not contribute to PSE’s renewable need, - (#18132) and the-
- Solar (#18131) would be needed to meet the renewable resource need in the absence of Montana
wind.
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Independent Energy Assessment

Three of the four selected proposals were renewable energy projects featuring a contribution to peak
capacity. The capacity value from the Golden Hills Wind Project (#18170) was guaranteed via the shaped
product and the SPI Burlington Biomass Cogen (#18100) is a baseload resource with a strong operating
history. This Ieft_- (#18169) as the only selected project featuring a strong
promised contribution to peak capacity with little offered security beyond any guarantees that might be
built into the agreement.

To obtain third-party verification of the seller’s claims prior to signing agreements, PSE hired DNV GL to

perform an independent wind resource assessment. Additionally, DNV GL would determine whether the

(#18169) wind shape matches analysis performed by _, a subsidiary of the

parent company. DNV GL was chosen to perform this analysis based on their expertise in
conducting bankable energy assessment reports. The deliverables for this analysis were:

e Energy Assessment — included to provide an estimation of long-term wind speed, virtual MET
data, central estimate of wind speed and energy production, uncertainties and deviations,

e Transmission Line Loss Estimate — requested due to the abnormally Iong.-mile generation tie
line, and

e Stochastic Analysis — included to provide understanding of uncertainty pertaining to the Energy
Assessment; will be used as a basis for contractual guarantees.

The DNV GL analysis obtained in late-September 2019 largely corroborated - claims.
assessed a P50 net capacity factor of- percent; whereas, DNV GL’s analysis resulted in a P50 net
capacity factor of- percent.
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8. Re-evaluation of resource alternatives (“Phase 2 Update”)

Subsequent to receiving EMC approval to initiate negotiations discussions for the 2018 RFP shortlisted
resources, PSE received two new unsolicited proposals:

e from on August 29, 2019 (#UP005), an offer to either purchase their interest in the

natural gas-fired combined cycle facility percent)® or offtake power via a 7-year

tolling PPA with delivery to BPA’s Substation, beginning September 1, 2022;
and

e from Morgan Stanley Commodities Group (“MSCG”) on October 23, 2019 (#UP006), a 3 to 5 year
seasonally shaped, heavy load hour (“HLH”) PPA with various product structure and pricing
options, for up to 100 MW of system power delivered to BPAT.PSEI beginning January 1, 2022.%!

PSE also received updated pricing for three of the 2018 RFP resources between August and November
2018: the (#18173) (lower price), the BPA Peak Capacity Product
(#18161) (higher price) and the SPI Burlington Biomass Project (#18100) (lower price).

PSE customarily considers new and unsolicited information and re-evaluates its resource decisions to
ensure that the Company selects the lowest reasonable cost solutions to meet customer needs, consistent
with resource acquisition prudence rules and policies including WAC 480-107. As such, PSE performed an
updated optimization analysis of its resource alternatives between August and November 2019. To ensure
that the lowest reasonable cost, best fit combination of alternatives available would be selected, PSE
included in its updated analysis all of the original RFP Phase 2 optimization resources, the two new
proposals and the pricing updates previously described.

Phase 2 Update: Optimization analysis

The optimization analysis process followed for the Phase 2 Update was fundamentally the same as the
Phase 2 process described in Appendix E, using the same models and metrics, and many of the same
assumptions as Phase 2. However, PSE did update certain assumptions on an as-needed basis to reflect
the most current information available at the time of the analysis, including the following changes:

e updated peak capacity need consistent with PSE’s revised 2019 IRP Progress Report filed
December 10, 2019,

e updated Mid-C power price forecast (a 20 percent reduction from the previous forecast),*?

30 . The facility nameplate capacity is- MW (including 20 MW of duct
firing) 51 percent share amounts to approximately- MW of nameplate capacity.

31 MISCG is offering a 0 emissions (no RECs) system PPA.

32 Updated power price forecast is consistent with the September 19, 2019 IRTAG #8 publication, which was presented to the 2019
IRP Technical Advisory Group, the public stakeholder group which helps to provide input and guidance to PSE’s long-term resource
planning process.
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e adjusted social cost of carbon assumptions based on guidance from WUTC docket U-190730,
dated September 12, 2019 (2.5 percent discount rate scenario, 0.437/ton/MWh market purchase
carbon intensity),

e assumed retirement of Colstrip units 1 and 2 by 2020, and

e considered the impact on the capacity need of the sale of Colstrip unit 4, which was announced
in December 2019.

The Phase 2 Update optimization analysis results are presented in Appendix D. See also Appendix E for a
detailed discussion of the optimization process and results, and the assumptions used in the re-evaluation
analysis.

Revised short list

PSE completed its re-evaluation analysis in November 2019 and presented its revised recommended short
list to the EMC on November 21, 2019. PSE presented the results of its 2018 RFP and re-evaluation to the
WUTC on December 20, 2019. The results of the analysis confirmed the selection of the original Phase 2
shortlist and added one additional resource:

Wind PPA (#18169), a 25-year fixed price power purchase agreement (“PPA”)
delivering up to - MW of the output from a Montana wind development project to the
- Substation, beginning as early as December 2021;3

e Golden Hills Shaped Wind PPA (#18170), a 20-year fixed price power purchase agreement
(“PPA”) delivering to BPAT.PSEI the output from a 200 MW wind development project paired with
shaped capacity up to. MW during winter peak hours®, beginning in December 2021;

e SPIBiomass PPA (#18100), a 17-year fixed price power purchase agreement (“PPA”) delivering 17
MW of firm capacity (and up to an additional 3 MW of variable energy) from a biomass project
located on PSE’s system to the Fredonia Substation, beginning in January 2021;

e BPA Peak Capacity Product (#18161), a 5-year capacity tolling agreement (“CTA”) for firm
capacity delivered to BPAT.PSEI that may be scheduled in- increments frorr- Mw

on a- basis, beginning in January 2022.

e (New) Morgan Stanley System PPA (#UP006), a 5-year fixed price system PPA for 100 MW of firm
heavy load hour (“HLH”)% energy delivered in Q1 and Q4 only, beginning in January 2022.%”

33Actual contract capacity is expected to be dependent upon the outcome of required transmission studies.

34 Actual contractual commercial operation date (“COD”) may be later, depending upon the outcome of required transmission
studies.

3% Shaped schedule: November through February, hours ending ( ”HE”)- and...

36 Heavy load hour (“HLH”) means hours ending (“HE”) 7-11 Monday through Saturday except NERC holidays.

37 MSCG is offering a O emissions (no RECs) system PPA.
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PSE’s analysis recommends adding the MSCG 5-year system power PPA (#UP006) as part of an optimal
portfolio solution to help mitigate remaining need not met by the original short list, including need
expected to result from the announced sale of Colstrip Unit 4. Additionally, MSCG offers benefits such as:
(1) delivery to PSE’s system, (2) seasonal shaping and heavy load hour shaping to help meet demand when
capacity is most needed and minimize surplus off peak, and (3) a zero emission product (without RECs)
that is consistent with Washington laws and policy preferences for low and no emission energy resources.

PSE’s analysis shows that when combined with the Company’s existing electric resource portfolio, the

revised short list represents the most favorable combination of resources to best meet PSE’s renewable
and capacity needs at the lowest reasonable cost and risk.
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9. Next steps

PSE has begun to negotiate with counterparties for selected resources. During negotiations, PSE will
continue to update its economic and risk analysis on an as-needed basis to reflect any additional or revised
factors that may impact the economics of a proposed resource.

At the conclusion of the RFP, the acquisition team intends to engage in a lessons learned analysis to
consider how we might introduce new efficiencies, and improve processes and tools while maintaining a
high standard of prudent decision-making. This is important because the 2018 RFP was the largest All
Resources RFP to date with nearly double the number of proposals received than our next largest RFP.
Our need for new resources is expected to grow substantially over the next two and a half decades, due
to expected load growth, retiring resources and expiring contracts, and new requirements associated with
the Clean Energy Transformation Act. As such, continually striving to increase our ability to make timely,
prudent decisions related to resource acquisitions will continue to be a critical piece of our success in
meeting the electric resource needs of our customers at the lowest reasonable cost.

-45-

Exh. CLS-7HC
Page 135 of 572



@ PUGET SOUND ENERGY

2018 RFP Evaluation Process Document

Appendix A. Proposal List

Exh. CLS-7HC
Page 136 of 572



020211z 10T abed xsx 1511 [esodoid~20q 82Uapnid d4y 8102 vddy 100

eGS0 Te0SNa A 0€7| Vdd 12900id 1K-0|  ZITerct Zeet | ealeret s538
uonersans uonesans +Ad - fel0S
2 aseud 10} pa10ajas|

Jowiod| uonEIsqns | Vdd 18loid 10z 22t [ZZad Ad - Telos

) 18 Juawdinba)
T s

ZuITieT

ON
T =
5 o
v ©
— =
ORN:
= o
> oD
<
EP

7d - TS

35d 1vasg| [EEEDS Vdd 130014 1502
o 40 J2gsNq H0EE|
oI 9 VIOEZ UoneIsans| Vad eloid 107

THITERT 2eErRT 2eTeret

2eErRT ss38

+Ad - elos.

ZelterT

ZHITERT

Ppa109}as 10N

LR Vad waloid K0z ehITerzT ZeeRT | cenert A Te0S JSN—
waisfs 3sd| vddwaloid 1Koz ovrTerRT 0Z/TERT 0Z/TErRT Nd - e10S
Jowiod [EEEE Vdd waloid 1K-0z|  zvitiet Zeiet ZenT Ad - TE0S

oL 01 1uadelpe|
oo IS

2ZTeret Ad- TS

JEGSNG /VI0EZ, JEGSNG AVI0ET| Vdd 18lold 10z

uonersgns uonesqns|

w sseyoing

1955V | Vdld 10aloid 1A-02
Vdd 10aloid IK-02/ST| eviSi/e 22ISTI6 22STI6 a VM 7d - TS

10 £02/ST/6

ZYITERT

2eert Pa199}as 10N

TeItzt Ad- TS

THIT/ZT T2zt

2 aseyd 10} pa1oalas|

pa10ajas 10N

7 a VM ss38
+Ad - eloS.

Vdd waloid kG| LbIiet 2t

2eTert Ad - TS

Vdd 108l01d 40|

ZwTErRt zeneret

2 8seud 10§ palosias|

SSeURINd 1955V EQ Eg T202I8 RS

Pa193195 10N

VERSION

REDACTED

Vdd waloid 1K-0z| a ss3g

2zisTret

THISTIZT 22ISTIET

Pa193}3s 10N

Vdd waloid K0z eviSTIeT 22ISTIeT 22STIeT a

Pa1991as 10N

Uonersans Vdd 0aloid 02| 6E/IT BT B Bunesado

~Jo-uny - oIpAH 2 aseud 10j patvales

BUT/6 Uorpnisuos AN [EIUETER)

6EMTE/R 61/1/6

Si3l01d om Woj
NdiN0 10} Ydd 103f01d 14-0Z|

1000 311 [35d'Lvdd|  Waisks (oN ABiauz AN|

Pa108}as 10N

Sseqoind|  92/TioT TeITot T2t 1508
1955V / Vdld BullioL JA-g suigin seo 1eN 2 8seud 10§ palosias|

Sidnnp UoneIsqrs| Vdd BujioL + uondo| aaL 220C SOMTERT Bunesdo VM 1000
A0sz V8 [B ¥H p202-220Z / 3fesS| auigIn L seo 1eN

19SSV / ¥dd BulioL 1A-01/g
iowiia1 590185 354 1005 Vdd BulloL 1A-0T

Bunessdo 1000
auiginL seo 1eN 2 8seyd 10 pa193jas|

ZEMeR 208

10d [enuajod; payadsun 2202/0€/9 220220 a M ss3g
Uy uoneoo] -pal bua| wisy) vd 1loid + ssewoig

ABIaU3 punos| Buneindo Ssewog

Vdd 108lold UOW € + | BZI0E/6 TeItiL GOt/

Buneiado UOUIBA TN EEEE RS Uoibung IdS|  sseworg

104 Se awes, Gns eiopai Jo1e10Uab pUE 1S SUALIBIS pUe| Vdd 18001d 1A-1T
535 01 pavaUL0d AN0a11a| 1a10q ABUINGO UO paseq Auioey UaBoD
110d A13AII2Q XL U01193UL0DJB1U| XL

LEMERT T2t 20

2 aseud 10} paoaies

[ (UMW) uolieng (M) Audeded 21MANNS [EI/AWWOD 21 PU3 Wiay  a1eq snieis 20uIA0Ld  AIUN0D | AND Aiedia1unod d-d auiel 123f01d (pasodoid se) smiels
ABojouyda) uonessusn Adeded aoinosay abeiols IS WAL oIS 2df 901n0s9Yy
funoes

[enuspyuod 117 [esodoud d-4Y S821n0say ||V 8102



020211z

xsx1s17 [esodoid00q 80Uapnid d 8T0Z ddy 100

110z abeg
U ™ 5T Vdd 10al0id k-0 ZviTels e g a M
Emy Vdd 109l0id A0Z|  ZwiTer8 22 2 a M
—
UopEISans Vdd 109001d JA0Z)  ZHITERRT zefert 2eERT a ViR
ans SJIS-Uo 18 MH0EC Vdd waloid K-0z[  zvoerterct £202/T/T 2202TERT a VM
01 /VIG'VE WOY JUOJSUEA| O PIED0] ‘aUll X AYOEZ]
1S9 2u1 o 3pis-ubiH| |
BUFT UOISSIWISUBIL A STT Vdd 193l0id 1K-0¢|  ZITEIoT T2ITEI0T ZeITelT a £
|
THOPIN Vdd 1000id 1k-0z|  SS38+ | 5538 + 1E0S | 5538 + 12oS a ES)
M4 0EZ UoneIsans 1eI0S Zv02/62/6|  Z20ZI0EIE | 2ZOZIOEI6
“puim ‘pum ‘pum
OVOZIOENTT | 0202Z/T/2T | 0Z02ITZT
13Sd'Lvdg| aull MISTT Vdd waloid K-Sz LvIteret EZas ceTErRT a VM
- o
1354 1vag Vdd 1el0id 1K-0¢|  ZriSTizT ZeISTIT 2eUSTIRT a i
GonEIsans| Vdd 109001d 1A-0Z|  0v/8ereT 02/82IeT 0Z/8ZIZT a VIR
I 052 wosEisans|
1 082| o
— S
WaIsAS 35d 10| Vdd 13lo1d 18aKGZ|  ZVOZIT/S 22029 2202119 a M
Vdd #£-0z/ST[  zvoe/sTreT T2YSTIRT 22/STIeT wswidojanag VM
10 LE02ISTIZT
Vdd waloid 1k-0z|  zvitiet Zeiet 2T a 0
GonEIsans| Vdd 109001d 1A-0Z| _ ZITE0T Ze/TEot 20 a ViR
o i0d [EIEE Vdd 10a001d A0Z| 2Tt et 2eet a M
[ R
UoneIsqns; UONEISANS: Vdd 1aloid -0z ZwTenT 22TEI0T ceTeloT a VM
d AlaAIj2Q g 3 a 3 ap a ao

[enuapyuo

117 [esodoud d-4Y S821n0say ||V 8102

S538 IeT8T
+Ad - Ielos
Ss38 9181
+Ad - Ielos
SS38 SeT8T
+Ad - 1el0S
Ad - Tel0S VET8T
SS38 €6T8T
+Ad - el0s
“suondoss3@ | zetet
+Ad - Bj0S +
210U UO - PUIM
Ad - Tel0S TET8T
0T8T
+Ad - el0S
Ad- 1805 62181
Ss38 82181
+Ad - 1ej0s
Ad - Tel0S IZt8t
Ad- 1805 92181
Ss38 SZ18T
+Ad - el
Ad 1505 vZi8t
SS38 2181

+Ad - FeloS.

2 9seUd 10§ po19Iag|

ON
T =
5 o
v ©
— 0
ORN:
= o
> oD
<
EP

VERSION

REDACTED




020211z

VI GTT UoneIsang|

M STT]

JITEEE]

uonesauaBod
e voneIsang

UOTEISaNS AMOEZ.

UoneISans A

0E2

G MY STT|

uonEISanS| S ASd| uomeISANS| s 3S |

"1aneMOH ‘W3LSAS 135d|

I 5" /VSTT| S0Wes 35d Ul aul A ST

oSS

uonersang|
& sng AYSTT]

M4 0EZ UoneIsang

Uonersans
oo
UoneIsans g
- 05 -0 59 AT
Joiod UoNEISaNS
T ]

[enuapyuo

1ouus)

MEENES

1i0d A1BAIRQ XL

uonoaul

U031 XL

epow ‘axew) W) (umw) uoneing
ABojouyoa] uopesausD AIGeded soinosay abeiols
funoes

W) Aioeded

110 abed Xsix1517 fesodoid ™0 80uapnid d4d 8102 vddy 100

9 IAuruondo|  6€02 /T/T v202/T/T 22I0E/6 a VM
aseyINg vdd BulloL IA-ST| 10 LE0ZIOEI6 | 10 220ZI0E6

GIAuruondo| g0z /17T £202/1/T 2210816 a VM Tisneg - abeiois|
8sBUING Vdd BUIOL IA-ST| 10 LEOZ/0E/6 | 10 220ZI0E/6

Vdd 189k 52-0¢|

ZHI0E/6 €2I0E/6 Bz Tioneg - sbeiois|

SseuDInd|  ZvI0elS Z2I0ETS T2U0ET6 Kioneg - obeios|

19SSV / ¥dd BullioL JA-0e|
Vdd bulloL Belols K-0z|  BE0Z/0E/6 | BTOZIOE/6 | BTOZIOE/6 a VI Tianeg - sbeiors

Vdd BuloLabeIos 1K-02]  Zvi0El6 2I0E/6 €2I0816 omeg - abeiols|

eweIbY |
abeiois reak-gz-07|

ZI0El6 2I0E/6 €2I08/6 a VM Tioneg - abeiois|

3seydind 19ssv|
| wawaaiby Apeded 1A-0,

ZHI0EI8 228

eIzt Tisneg - sbeiois|

EAU0D)|
Auoede) abeiois 1A-0z/0T

ZENER [ZE0

226 Tisneg - abeiois|

Vdd BullioL 1A-0Z|

ZYO2I0E/6 220210816

220210816 Tisneg - sbeioig|

Sseqoind|  2vioels Z2I0ETS 2R a VI
19SSV / ¥dd BuloL JA-0z|

Tioneg - abeiois|

Vdd BUIOL K-02/0T|  TwTert Tenert TeTert a VM

oS 1955V e e 0202/TEleT

Tisneg - sbeiois|

Vdd waloid 102

2hi62I6 22I0El6

2ZI0gl6 Ss38
+Ad - elos.

vdd|  Lvi6ele Z2I0el6 22l0el6 GEE]
paxy 1Az / suondo aseyoind +Ad - fel0S
Mvdd fed 1o a1 15|

Vdd 199loid 102

VSTt 2eISTIeT 2zsTret ss3a

+Ad - Fejos.

(Wia) Jojjo Wijuod)|  Le/TerzT 2eert 22Tert a ES) EEL
Vdd 18loid 1A-GT/0T +Ad - felog

Sseqoind|  ZWTERT ZeT L Ss38
1888V | Vdd 108loid 1A-0Z| +Ad - fejos

21MANNS [EI/AWWOD 21 PU3 Wiay  a1eq snieis 20UIA0Ld ARO[ 1D Fedie1unos dd SUiel12301d »(pasodoid se)
RIS Wiy s adf1 22un0say

117 [esodoud d-4Y S821n0say ||V 8102

Pa109}as 10N

Pa109jas 10N

pa193195 10N

Pa103j3s 10N

P2193195 10N

Pa109}as 10N

Pa109}as 10N

2 9seUd 10§ Po19IaS|

Pa109jas 10N

REDACTED

ON
T =
5 o
v ©
—_ N
ORN:
= o
> oD
<
EP

VERSION




02021172

Uonersang

M STT [ S

uoneIsang|

o

“Tonersans|
uaists A

TonEisans
sa1sfs

v100|
3y uo ut s

o0ee| Ve

TeGSng 153001
(v *0-pwn (€ 'and

I.W 3sd
suondo o

UoneIs Buionmg|
M STT!

waisks 3sd|

TONEISanS UoAUES MOBia
IOEZ 18 J2)eaIg MaN|

UOEISANS] P 005

UoneISnS] [ 005

UoneIsans ]

Uonersans

v

VM

WaIss 3sd|

e

J0ez TP

uoneIsqns vdg

wonesans

SnoweA|

Snouen|

]

BED

Jouod se awres|

BUIUON |

uoneisqns|
-

UOREISANS /o1 TT!

prek 4005

Uonely

UONeISanS A GTT,

JUONEISANS A GTT

Uonersqns|

1ulod AlaAIaq X1

[enuapiyuod

uoneIsang|

UONIBUUODIBI| XL

SaUIGINL MW §29°Z V119 ESaWeo)]
6+ SaUIGINL M Z'Y OSTA SEIS3A Zb|

775 epous ) ) toreina

T . TWA) Airoedes
ABojouyday uonesauss Aideded aainosey sbeiols
e.

2]

117 [esodold d4Y S921n0say ||V 8102

130 abed

Vdd 0aloid 1KGZ[  SvITEOT (2 0Z/TE/0T a VI
SSeUoINd 19ssY|  0G/TE/T /T2t 02Tzt a w
Vdd 10l0id 02| ZvITeioT 22ITEl0T Zefteior | BEq w
Vdd waloid -ST|  SEMert eIt T2t a €0
Vdd 0aloid K0z TwITeret TeTERT TeerT a VI
Vdd WolsAs|  OvITERT 0Z/TERT 02/TErRT a B

JBUIM + vdd 103l01d 1602
Vdd 9l0id 02| OV/OEITT 02/TZT Oertert | [erea w
ieakGse)|  Se/e/ot 02/I0T OT/7/0T Bunersdo M

Veld Buisixa o awubissy|
aseyoind| yS02ITERT 0802/T/T 620¢/TERT a VM

1958 | Vdd 198l01d 1A-GZ
Vdd predaid|  SpITerT [z 02ITErT a €0

1 Vdd 15 / 108  aseuoing

1955V WWawdojpraq
waueaibe| 8g0Z/TERT 2202/t 6T0Z/TERT a ES

aseyoind 93y reak-LT
Wewaalbe|  BEOZ/TEZT |  Z20ZTT IT0ZTI9 a o)

aseyoind 93y feak- T
TUsWaaIe|  BE0L/TERT 220zt | 6102/TEreT a EQ)

aseyoind 93y 1eak-4T
Teak 130 5538 |  TE0ZITEICT 220zt 220z | =G E)

000001 10} uaWaBI6Y

aseyoing 93y 1eak-0T
uondo |fed seak-s|  oz/TereT i Ed B £
seind|  EvOeITE €202ITIE €20ITIE q W

1955V / vdd 1aloid 14-07
BSeUING 1955 | Vdd A0V S90Z/TE/ZT |  920Z/UT | SZ02/T/OT | iuewdoerad i
aSeoInd|  ZhioEl6 22I0ET6 22I0El6 a VM

1855y / Vdld BulloL 1-0¢|
SSEQINd|  ZHIOE6 22I0ET6 22I0El6 a M

1955V / vdd BujoL 14-0¢,
aseyoind|  Zvioele 22I0e/6 Z2/0el6 a A

1885V / Vdid Buo 1 1A-0¢|

2INIONAIS [IJBWWOD dle] PUT WAL aleq aod snieis 29UIAOId
RIS wial Preis

Saeq BUL

Runo

Riedia1unos 1y

BNpold

1oede) fead vaa!

aueu 198f01d

xs|x1s17 [esodold~90Q 30uapnid d-4y 8102 vddy 100

310US U0 - PUM

310US U0 - pUIRA

310US UO - PUIAA

310US U - PUIM

10US U - PUM.

Vdd Waisfs +
210US UO - pUIA

310US UO - PUIAA

3100S U0 - PUIAY

310US }J0 - PUIA

310US UG - PUIY

So3d
pajpunqun

EeED]
pajpunqun

BeEE]
paipunqun

=]
paipunqun
Brpoid
Aioeded ead
- Vdd Waisks

GipAH podung
- abeiois

0IpAH paduing
- abeiois

jonea - abeIos

Kanea - sbeiois|

Kioneg - abeiois

(pasodoid se)
adf1 90unosey

2 95eUd 10} Pa1O3[aS|

paoajes 10N

2 aseud 10} panales

pajoajas jon|

pa193j9s 10N|

2 aseud 10j paloajes|

2 aseud 10} paloajes|

pe1oajes 10N|

pa1oajes 1oN|

2 aseud 10} paiaies

2 aseyd 10} pajoalas|

Pa19819s 10N|

2 aseud 10} paraies
patoajas 1on|
Jujod Asanijep mau

-z aseud ol pappy]|

pajoajas Jon|

Pa198}9s 10N

Pa198}9s 10N

paoajs 10N

paoajas 10|

snperg|

REDACTED

VERSION

VERSION

Exh. CLS-7HC
Page 140 of 572



020211z 10 abed xsix 1511 [esodoid~20q 82Uapnid d4¥ 8T0Z vddy 100

Ss38 TEsodoid
+Ad-Ielos | paualosun

UONEISqnS| Vdd 1aloid 1eek-gz]  ZvIt/et EZra 220t a Q)

U N
T =
5 o
v ©
—_ —
X
= o
> oD
<
EP

¥00dn

vddwaloid 1eak-ge| Zv/treT EZias 220z/TeT a ES) Ss38 fesodoid
+Ad-Ieos | paudlosun

£00d0

ewesibe| 620 020z ITocfEere | Bumendo ai 530 fesodoid

pajpunqun | pawaiiosun 20ud Jamo| mau
-2 @seyd 01 pappY |

aseyoind D3y 10T,

200dn
paymadsun| 35d10vdg dUsEUMO|  PaUPadsUn | PaUoadsun | 9202-5202 a m GIpAH padiung | fesodoid
1 Vdd 19loid wiat-buo -abeiois | pandijosun e

T00dN

Ad - TS

uoneIsans Vdd waloid seak-oz[  0v0z/eT 020212T 0202/2T wswidoEraq VM
vdg 10§ 500dN
au 13JJ0 MON

SnoueA| (98 MW Sz Bullfeior swiej| 62/TE/OT BL/TENNT 6T0Z/TE/0T | wewdopAaq VM EeEr] 0618T

WaisAs UonamsIp 35d|

o105 § wioy) Wawoaie pajpunqun 2 aseud o) pa1oafes
aseyoind D3 Jeak-o1,
woneIsans roneISans Vdd BUIL A0z Ov/Te/L B 028 a VIR Goueg - abeiols .
M ?
e T80 03 - aseLpInd 1855V EQ EQ T2y a VI diooy
o e S9! - auignL seoreN

paioajes 10N|

S A 0c7 | | 5" A 0c7! Vdd 13l0id 1k-0¢|  ZhITEI0T 22reit 2 a Ee) $538
+Ad - felos paioajes 10N|

13Sd'1vda|  OUEp| UONeISqnS Vdd 108l0id 150z EV6T/TERT V20eITIT V20T a a [CENEER)
Pa109}as 10N

Tomea| Vadwaloid 1K0z|  OWTERT | OUTERT | OZmert a ™ 31005 U0 - PUMR —

M 0EZ
uoneIsans uonersaf Vdd waloid -0z ZwenT 22TE0T ceTelT a M ss3g
+Ad - fejos Ppa10ajas 10N

310US U0 - PUI

0EZ| 3Sd 01 Abiaua 1anop) sewpInd 10ssv|  08/1/9 0z 029 a w

I C| U1 O vaE i il 108/ Vdld 108f01d JA-0T

VERSION

Pa1931as 10N

REDACTED

S10US U0 - PUIMA

PN Kreuiald| 005 aseyaind 2YIvTRT 2z/sTeT azIsteT a M
- o el 1855y Wawdojanaq| poraoios 10n]

3Sd'Lvd8| uonelsqns| aseydIng 13ssy/| eju /U [ uawdojarag E) I0YS UO - PUIM
VIOEZ/STT|

pa109jas 10N

egsng Vdd weloid K-0g[ Tt T2t T2t a VM BI0US U0 - PUIM
Pa103}3s 10N

210US U0 - P

WaIsAS 35d| deLaun Vddwaloid A0Z| WY T2t Teret a VM
2 aseud 10} pa1osjas|

uonersans| Uoneisqns| Vdd waloid K0z gviteret 2T 2zTeret a VM 210US U0 - PUI potoaies 10N

ISTT Vg i:md vda
i RUIWRId] 108 /eseqoind|  TwviZT TeISTIeT T2ST/ZT a VM suondo ss3g

uo 0 1955y Juawidojanay - B[O
- Vo s PR

Vdd 18l0id K0z evTeret 2eery 2eeret 3I0US U0 - PUIM

2 aseud Joj parajes|

UMW) UoneIng 21MANNS [EI/AWWOD 21 PU3 Wiay  a1eq aod snieis 20UIA0Ld ARO[ D Red121Un0d 43 auiel123l01d »(pasodoid se)

1i0d AJBAII2Q XL UOI193UL0DIBIUI XL T
ABojouyda) uonessusn Adeded aoinosay abeiols IS WAL oIS 2df 901n0s9Yy

Aujioey

117 [esodoud d-4Y S821n0say ||V 8102

[enuapyuo



0202112 409 abeg ¥six1s17 fesodoid20q 82uapnid d 8102 vddv 100 —/_ fm
~ —
e
]
m
-
-
13Sd'Lvdg| ey Kianijap (HH) 1noy peoj| 92ZITERT zemt eu e VM dnoio sanip 0 Kajuels uebio] 8314 uoge) - Vdd Waisks 90SK| (034 [esodoid
Aneay padeys euosess jey| ou ‘uoguea ou) | pawdlosun
wiiy (933 ou) @31 UoqIeD)| HH [euoseas 6T/EZ/0T
104 vdd waishs seak g-| -vdd waishs | 900dn | -2 @seyd saye paneoay
16d TomEsans A vad| 6216 26 2002 BunEiado SZ 1900 Tesodoiq
052 v 4° Bunio). 1eaf-2 10 ajes 18ssy | suiquny seo 1eN| panaiosun
61/02/80|
500dn | -2 aseud Jaye panieoay|

1i0d A1BAIIRQ XL

UUODII XL un # 7 jopow ‘oxe

2IN1ONIS [BI2BWIWOD 318q PUS WIBL sniels

a1eq RInoo [ Ao NIR0IBINGS dael S osl01d (P

RIS Wia)

doid se) @l 193101 sneis
a0.n0say

[enuspyuoD 117 [esodoud d-4Y S821n0say ||V 8102




0202/TT/C ., 10, abed xs|x1sI7 [esodold 20Q 8auapnid d4¥ 8102 vddy 100

U N
T =
5 o
v ©
— o
X
= o
> oD
<
EP

REDACTED
VERSION

VIN juswijrennd D | S0Z8T SO GEOILEY
. - ¢ dseyd 03 pappv

epeEs WUSWIeNND 130 | 028t po198135 10N

vo 08UO0 £028T pa19aas 10N
peot 1aig

NI 08U00 20281 pa19aas 10N
peot 1aig

VM 10409 SN2l ¢ aSeud 10) pe1osies
peot 1081a

104109 919935 10
ON peo e 0028T P | N
(M) Anoeded a1eq pug wia] areq aoulnold Arediaiunod 44y aweu 103foid adAl aoinosay al snjels

ueis wisl /o1e1S 108(o01d

fenuapyuod 1s17 [esodoid d4Y dsuodsay puewad 8T0Z



@ PUGET SOUND ENERGY

2018 RFP Evaluation Process Document:

Appendix B. Evaluation
Criteria

Exh. CLS-7HC
Page 144 of 572



2018 RFP EVALUATION PROCESS DOCUMENT

APPENDIX B. EVALUATION CRITERIA

Evaluation Criteria

PSE’s evaluation of new long-term electric generation resources is based on an assessment of
five primary criteria:

e Compatibility with resource need
e Cost minimization

e Risk management

e Public benefits

e Strategic and financial

Each criterion is further delineated into more detailed criteria elements, as described in the
following tables.

1. Compatibility with Resource Need

1. Timing PSE prefers proposals that offer:

e energy and/or capacity in a time frame consistent with
PSE’s needs

e substantial assurance of being commercially available
according to the schedule proposed

e flexibility in development schedule and/or contract start
date to accommodate PSE’s timing needs

2. Match to need through  Proposals that offer generation from an underlying asset that
ownership closely matches PSE’s annual capacity requirements, or that
offer output which can be controlled by PSE are preferred to
those that rely on shaping through short- or long-term
arrangements.

3. Match to need through  PSE prefers proposals that provide a fixed annual price and
contract closely match PSE’s annual capacity requirements.

PSE seeks proposals that provide fixed transmission capacity
from BPA's system to PSE's system and closely match PSE's
annual capacity requirements.
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4. RPS requirement

5. Operational flexibility

6. Performance within
existing PSE generation
portfolio

7. Resource mix/diversity

APPENDIX B. EVALUATION CRITERIA

Proposals in which qualified renewable generation and/or RECs
are closely aligned with PSE's renewable need as mandated by
the Energy Independence Act, Chapter 19.285 RCW.

PSE prefers proposals that offer control of project output
whereby the Company may respond to seasonal and real-time
fluctuations in load/resource balance and system reliability
events. This includes, for example, dispatch or displacement of
the project in real time and, for jointly-owned projects, the
ability for PSE to elect to use generation output that would
otherwise be displaced by the other owner for reliability
purposes.

Additionally, PSE prefers proposals that provide the ability to
carry operating reserves.

Analyses will include such factors as:

e impact on system reliability
e system dispatch and displacement

e |ocation with respect to the regional transmission system
and PSE's electric system

e impacts on system reserves, load following, integration
costs and other factors

The diversity of resource technology and fuel types will be
considered in a manner consistent with PSE’s Integrated
Resource Plan. Specific considerations shall include:

e technology type

o fuel supply type

e fuel supply source

e fuel supply reliability, including control and deliverability

1 PSE’s most recent Integrated Resource Plan can be found at www.pse.com/irp.
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2. Cost Minimization

APPENDIX B. EVALUATION CRITERIA

1. Resource cost

2. Transmission

3. Portfolio cost impact

PSE prefers proposals that provide the lowest reasonable cost
throughout the project life, taking into account the price of the
proposal and other factors that impact PSE’s overall cost.

Such factors include, but are not limited to:
e capital cost
e financing cost
e operation and maintenance cost
e expected or potential carbon control or mitigation costs
e fuel and fuel transportation cost
o fixed and variable power purchase agreement cost
e transmission cost
e ancillary services
e integration costs
e transmission system upgrades

e cost to rebalance debt/equity ratio for imputed debt and
consolidated debt

e cost of credit facilities
e transaction costs and other management costs, etc.

e cost to meet environmental compliance, including capital
improvements and/or capacity limitations and
restrictions

e renewable energy credits or other environmental
attributes

PSE prefers long-term firm delivery of energy to its service area.
In the absence of the assurance of firm delivery at the time of
the proposal, PSE prefers proposals that provide a high
likelihood of acquiring adequate transmission rights.

Proposals that do not include long-term firm transmission to
PSE’s service area, that would produce congestion or increase
PSE's transmission costs will be compared unfavorably with
other proposals and/or will be assessed the additional cost to
PSE as part of the evaluation process.

PSE prefers proposals and combinations of proposals that result
in the lowest impact on PSE's revenue requirements and rates
when included in PSE’s existing generation resource portfolio.
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APPENDIX B. EVALUATION CRITERIA

3. Risk Management

1. Status and schedule All else being equal, PSE prefers operating projects first, projects
under construction second, and development projects third.

With respect to development projects, PSE prefers proposals
that demonstrate the respondent has the experience and
financial resources to complete the project and has made
significant progress in securing necessary permits, property
rights, equipment, regulatory approvals, water rights,
wastewater and disposal rights, project agreements and all other
rights or arrangements necessary for a completely commercially
operational project within the time frame proposed for
commercial operation.

2. Price volatility Proposals that provide significant long-term control of fixed and
variable costs are preferred.

3. Resource flexibility and  PSE prefers proposals that provide flexibility for expansion to
stability meet PSE’s growing needs as required.

Proposals that include project agreements and all other rights
and arrangements coterminous with power purchase delivery
periods or project life are preferred.

4. Resource Technology Proposals based on commercially-proven technology with
demonstrated long-term reliability and performance history are
preferred.

Proposals based on technologies whose output may be
controlled are preferred.

5. Long-term flexibility PSE prefers proposals that offer the Company the flexibility to
adjust its position in a resource long term, up to and including
termination.

6. Project risk Proposals that minimize risk for timely plant completion within

cost projections are preferred.

Proposals that minimize exposure to environmental risk or other
potential liability, including expected or potential carbon control
or mitigation costs, are preferred.

B4 -
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7. Impact on PSE’s overall
risk position

8. Environmental and
permitting risk

9. Respondent risk

10. Ability to deliver as
proposed

APPENDIX B. EVALUATION CRITERIA

Proposals and combinations of proposals will be evaluated to
determine the impact of the proposal(s) on PSE's overall risk
position with respect to PSE’s generation portfolio.

Risk scenarios will include factors such as hydroelectric
production variation, wind generation variability, fuel price
volatility, carbon control costs, and power market price volatility.

Additional risk scenarios will examine the correlation between
fuel prices and power market prices, and alternative market
price scenarios. Other considerations will include exposure to
transmission congestion and costs.

All else being equal, PSE prefers proposals that result in lower
generation portfolio performance risk.

PSE's evaluation process will include an assessment of the
following criteria:

e status in acquiring needed permits

e risk associated with future environmental regulation and
taxes, including greenhouse gas emissions

e compliance with state RPS

e compliance with regional generator performance
standards and import standards

PSE will consider information requested in Section 4 of the RFP
document and Exhibit B in determining the risk associated with
the financial condition and performance of a respondent and any
third parties relied upon by the respondent. Lower-risk
respondents are preferred.

PSE will use the information provided in response to Exhibit B to
evaluate the experience and qualifications of the project team,
an important consideration when judging a respondent’s ability
to deliver a commercially operable project in the time frame
proposed. PSE prefers respondents with proven track records.

Information submitted in response to Exhibit B, which addresses
project development status and schedule, will also be used to
evaluate the respondent's ability to meet the proposed
commercial operation date.
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APPENDIX B. EVALUATION CRITERIA

11. Status of transmission  The ability to transmit power from the project site to one or
rights more points on PSE’s electric system is a requirement
(particularly to points on the system where the deliveries may be
used to serve load with limited or no transmission congestion).

PSE will use information provided in Exhibit B and, if necessary,
the PowerWorld software tools, to assess whether and to what
extent the required transmission will be available, and whether
and to what extent the necessary transmission paths are
constrained.

12. Security and control Proposals that supply firm, fixed price fuel supply are preferred.

Proposals that offer alternative methods of managing price
volatility will be favorably considered.

Proposals that supply firm energy and capacity are preferred.

13. Federal regulatory PSE will consider the effect of any federal regulatory approvals
approvals that would result from accepting the proposal, including, but not
limited to, requirements under Sections 203 and 205 of the
Federal Power Act. Proposals that eliminate or minimize the
effect of any such federal regulatory approvals are preferred.
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4. Public Benefits

APPENDIX B. EVALUATION CRITERIA

1. Environmental impacts

2. Resource location

3. Community impacts

Proposals that minimize environmental impacts are preferred.
Environmental impacts refer to the full range of issues
evaluated in an environmental impact statement or
environmental assessment.

PSE will consider information supplied in response to Exhibit B
in its evaluation of the environmental impacts of a proposed
acquisition.

Proposed resources located such that they provide benefits to
the regional and PSE transmission systems, or require minimal
or no transmission upgrades are preferred.

Proposals that are not dependent upon constrained
transmission or fuel transportation paths are preferred.

Proposed resources located within PSE’s service territory are
preferred.

Proposals that demonstrate support from public, local, state

and federal government entities and Native American Tribes, if
applicable, as well as other stakeholders, are preferred.
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APPENDIX B. EVALUATION CRITERIA

5. Strategic and Financial

1. Capital structure PSE’s quantitative analysis will impute the anticipated equity
impacts cost needed to offset any adverse effects on its capital structure
associated with accounting requirements (e.g., FASB ASC 810)
that may require PSE to consolidate the respondent’s balance
sheet.

All else being equal, PSE prefers proposals that avoid risks
associated with a requirement to consolidate a respondent’s
financials with PSE’s financials (e.g., pursuant to FASB ASC 810).

All else being equal, proposals are preferred that would not
increase PSE's exposure to adverse impacts on its financial
position (e.g., by requiring PSE to impute debt, to account for
the transaction as a capital lease (e.g., under FASB ASC 840), to
account for or report the transaction as a financial derivative
transaction (e.g., pursuant to FASB ASC 815), by otherwise
adversely affecting PSE's financial leverage, operating leverage,
credit rating, cash flow, income statement or balance sheet, or
by imposing credit requirements or increasing liquidity risk).

2. Future exposure to Proposals for resources with lower potential exposure to future
environmental environmental regulations and/or taxes are preferred.
regulations and/or taxes

3. Guarantees and security  PSE will consider information provided in response to Exhibit B
to determine whether it will require any additional guarantees
or credit support pursuant to Section 5 of the RFP document.

PSE's credit risk department may require the seller to provide
performance assurance. PSE will expect sellers with sub-
investment-grade credit ratings (or being of similar
creditworthiness) to provide performance assurance acceptable
to the Company.

PSE will not accept collateral thresholds, credit ratings triggers,
general adequate assurances language or similar language that
might require the Company to provide performance assurance.
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2019 IRP update since completing the 2018 RFP:

PSE conducted its 2018 RFP evaluation between August 2018 and July 2019, in parallel with its 2019
integrated resource planning (“IRP”) process. Many of the 2018 RFP modeling assumptions were
updated to reflect 2019 IRP assumptions vetted by the IRPs public stakeholder groups, the IRP
Advisory Group (“IRPAG”) and the Technical Advisory Group (“IRTAG”). At the time, the 2019 IRP was
expected to be filed in January 2020.

Subsequent to completing the 2018 RFPs, PSE was asked by the WUTC to withhold its next IRP until
an upcoming rulemaking could incorporate Washington’s new Clean Energy Transformation Act
(“CETA”) into Chapter 480-100-238 WAC (“the Integrated Resource Planning rule”) and Chapter 480-
107 WAC (“the Resource Acquisition rule”). This document reflects what PSE knew at the time the RFP
evaluation was conducted.

PSE's 2018 RFP evaluation process includes a two-step approach designed to identify and evaluate the
most promising proposals in the context of the utility’s overall portfolio of assets. Each phase has a
qualitative and a quantitative component, and each proposal is evaluated in a manner designed to
consider the benefits, risks and costs of the proposal. This appendix describes the quantitative analysis
components of the RFP evaluation process.

1. Models and Assumptions

Models and metrics

PSE used two primary models to perform the quantitative analysis for its 2018 RFP: PSE’s portfolio
screening and optimization model (PSM IIl) and the Aurora dispatch model. This section describes at a
high level our models and metrics. For a more robust discussion of the models, how they interact and help
us to evaluate resources, see Appendix N to the 2017 IRP.

Aurora dispatch model

The Aurora dispatch model analyzes the western power market to produce hourly electricity price
forecasts of potential future market conditions and resource dispatch. PSE used Aurora to develop Mid-
Columbia (“Mid-C”) market power prices for its pricing scenarios (described on pages 6 and 7). Power
prices were based on capacity expansion power price run modeled for the entire WECC region, which
included assumptions for gas prices, regional load, renewable portfolio standards for multiple states,
carbon taxes, resource assumptions and hydro shaping. The resulting prices were used in the Aurora input
price run to isolate PSE’s portfolio as a price taker.

The Aurora results provide several key inputs for PSM I, including estimates of energy output by resource,
variable costs or dispatch costs (fuel and variable O&M), emissions, and market purchases and sales.
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Portfolio Screening Model (PSM III)

PSM Il is a Microsoft Excel-based capacity expansion
model developed by PSE to evaluate the incremental
cost and risk of a wide variety of resource alternatives
and portfolio strategies. At a high level, the model
calculates the long-term revenue requirements of PSE’s
incremental generic power portfolio based on the 2017
IRP resource strategy and a current outlook on the
Company’s capacity, renewable and energy needs.
Generic resources are then replaced in the model with a

Incremental cost includes: (i) the variable
fuel cost and emissions for PSE’s existing
fleet, (ii) the variable cost of fuel emissions
and operations and maintenance for new
resources, (iii) the fixed depreciation and
capital cost of investments in new
resources, (iv) the market purchases or sales
in hours when resources are deficient or
surplus to PSE’s need, and (v) end effects
with replacement resources.

specific proposal or combination of proposals from the
2018 RFP to measure the impact on PSE’s overall portfolio cost. Step 1 (individual proposal screening)
evaluates the incremental cost and benefit impact on the portfolio of replacing a generic resource (or
resources) with a single RFP proposal, and ranks the results for that proposal compared to all other RFP
alternatives. Step 2 (portfolio optimization) evaluates the incremental impact on the portfolio of replacing
all generic resources with a combination of RFP resources to meet the resource needs established in the
RFP. The results of different combinations of resources are compared and the model identifies an optimal
portfolio that best meets both the Company’s RPS-driven renewable and capacity resource needs at the
lowest reasonable cost.

Figure 1 is a flow chart diagram depicting the information flow between PSM Il and Aurora to calculate
the optimal portfolio within PSM I1ll. The diagram depicts both the financial component and the
optimization component of PSM IIl. The financial component aggregates the cost and calculates the
unique revenue requirement for each individual project. The optimization function identifies the optimal
portfolio to meet PSE’s resource needs at the lowest reasonable cost.

Figure 1. Information flow between PSM Il and Aurora

PSM

Financial Model:

Evaluates :the cosi-of
each resource
alternative used in the
model

. Optimization Model:

<" PeakCapaciy, Faae
4 inear Program finds the
\ e \ > | [
< needs / meets your resource
—_— needs

The interaction between PSM Ill and Aurora can also be described in terms of the costs they account for
in the analysis. Figure 2 depicts the cost inputs analyzed by PSM Ill and Aurora.

Exh. CLS-7HC
Page 220 of 572



2018 RFP EVALUATION PROCESS DOCUMENT

APPENDIX E. QUANTITATIVE EVALUATION PROCESS

Figure 2. Cost inputs analyzed by PSM III and Aurora

PSM | CAu :
Fixed costs Variable costs
« Capital costs + Fuel costs i
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: E‘;:d O&M + Startup costs
pricing - Plant technical
+ Transmission information
* Avoided T&D costs - Capacity (ISO & 23°)
* Pipeline costs *  Heat rates
* Property taxes + Forced and planned
* Insurance outages
+ Federal income tax = Renswable‘output
+ Taxincentives (PTC + Emissions
&ITC)
« Tax depreciation
« Deferred taxes

Frontline Systems Risk Solver Platform

PSE’s analysis is designed to produce a least-cost mix of resources using a linear programming, dual-
simplex method that minimizes the present value of portfolio costs subject to meeting capacity and
renewable portfolio standard constraints. PSE uses the Frontline Systems Risk Solver Platform (“Risk
Solver”) for the linear programming optimization. Risk Solver is an Excel add-in that pairs with PSM Ill. Key
inputs used by Risk Solver include:

e Variable fuel cost, O&M and market value offset for output from existing and new resources
(from Aurora)

e Fixed O&M

e Capital cost of new resources

e Book and Tax depreciation

e Transmission costs

e @Gas transportation costs

e Social cost of carbon

e Peak capacity credit

e Renewable energy creit

e Market power purchases and sales

e Taxes and tax incentives for production tax credits and investment tax credits

e End effects after 20-year for resources added to the portfolio

e Financial assumptions (i.e., cost of capital, deprecation and escalation rates)

e Emissions
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Specific details about the PSM Il model are presented in Appendix N to the 2017 Integrated Resource
Plan.

Screening model metrics

PSM 11l calculates five metrics used by PSE to assess the relative competiveness of individual proposals:
portfolio benefit,! levelized cost, levelized portfolio benefit per kW-yr or REC, levelized net cost per kW-
yr or REC. Figure 3 defines each of the five metrics used to screen and rank the proposals.

PSE’s analysis relies on multiple metrics because each metric provides a slightly different perspective on
the economic benefits associated the proposals. No one metric fully reflects all of the costs and benefits
of an individual proposal, or allows us to compare resources with different attributes on an apples to
apples basis. For example, levelized cost of energy is a traditional metric used by the industry to compare
resource costs; however, this metric does not take into account a resource’s contribution toward meeting
PSE’s physical capacity or renewable energy resource needs.

Figure 3. Key metrics produced by PSM III

e Portfolio Benefit ($): difference between the net present value portfolio revenue requirement
with the proposed project in the portfolio replacing an equivalent amount of generic resource,
and the net present value portfolio revenue requirement of the all generic portfolio. (Higher is
better. Useful for comparing projects with the same winter capacity value or the same
contribution to meeting PSE’s renewable energy target.)

e Levelized Cost ($/MWHh): the net present value of the proposed project’s revenue requirement
divided by the net present value of the proposed project’s generation. (Lower is better. Useful for
comparing projects that have the same or similar operating characteristics.)

e Levelized portfolio benefit per Renewable Energy Credit (SPB/REC): a project’s portfolio benefit
divided by the net present value of the project’s contribution to PSE’s renewable energy target.
(Higher is better. Useful for comparing different project sizes and technologies.)

e Levelized portfolio benefit per unit of Levelized Peak Capacity (SPB/Peak Capacity kW-yr): A
project’s portfolio benefit divided by the present value of the peak capacity contribution. (Higher
is better. Useful for comparing different project sizes and technologies.)

e Levelized net cost per Renewable Energy Credit ($/kW-yr or $/REC): difference between the net
present value project revenue requirement and the net present value market revenue of the
project’s generation divided by the net present value of the project’s capacity contribution. If a
renewable project is being considered, then the numerator is divided by the net present value of
the project’s contribution to PSE’s renewable energy target. (Lower is better. Useful for
comparing different project sizes and technologies.)

L PSE’s analysis calculated the portfolio benefit with and without the social cost of carbon. Carbon cost
assumptions are discussed on pages 9 and 10.

-4-
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Key Assumptions

The Company filed its most recent integrated resource plan with the Washington Utilities and
Transportation Commission (“WUTC”) in November 2017 and performed its 2018 RFP analysis between
August 2018 and June 2019. The RFP team performed its RFP analysis in parallel with the development of
PSE’s anticipated 2019 IRP. As a result, many of the modeling assumptions used in the RFP analysis evolved
during the evaluation process. Subsequent to completing its RFP analysis in June and receiving
management approval in July 2019 to begin negotiation discussions with selected, PSE received two new
unsolicited proposals and several pricing updates from 2018 RFP respondents. PSE performed a re-
evaluation of its resource alternatives between August and November 2019, which included updated
optimization analysis, as shown in Figure 4.

PSE updated its modeling assumptions for each phase of the RFP evaluation to reflect then-current
conditions. In general, key assumptions were refreshed on an as-needed basis prior to each phase of the
RFP, although, some assumptions were updated during the phases as new information became available.
Figure 4 depicts generally the timing and nature of these updates relative to the RFP timeline.

Figure 4. Timing of key assumptions updates during the RFP evaluation process

2017 IRP 2018 RFP "
:,l\llelfTvcv.th C\llelfT\g.th Phase 1: Screening || Phase 2: DL.Je .Dlllgence and Phase 2 Upd.ate:
Optimization Re-evaluation
Cross-functional risk screening based on RFP More in-depth risk analysis and data requests Screen new offers
Qualitative evaluation CREIUEIEn EliEik
P R R L L L L L L L (LU L L LI
Standalone portfolio analysis of individual proposals Updated standalone analysis and portfolio Update
optimization analysis optimization
Phase 1 Phase 1 scenarios: Phase 2 Phase 2 scenarios: Phase 2 Update
Model updates Model updates (“Re-evaluation”)
1. No carbon tax 1. No carbon tax Model updates
e Load forecast 2. Low societal cost of carbon ($16/ton) o Load forecast 2. Low societal cost of carbon ($16/ton)
o Gas prices and WA Initiative 1631 o Gas prices and WA Initiative 1631 * Power prices
o Power prices 3. Mid-societal cost of carbon ($42/ton) o Power prices 3. Mid-societal cost of carbon ($42/ton) | e Social cost of
o Carbon price o Generic resource | 4- High societal cost of carbon ($62/ton) carbon
o EEETE costs 5. No carbon tax and low load assumptions
ESENEE GEES e ELCCvalues 6. No carbon tax and updated pricing (see Section 8)
e ELCCvalues

Table 1 shows how three key assumptions—gas prices, power prices and load forecasts—have changed
since the 2017 IRP was filed. Forecast levelized Mid-C power prices dropped nearly $17/MWh between
the 2017 IRP and completion of the RFP analysis. Forecast levelized gas prices dropped a little more than
$0.50/mmbtu between the 2017 IRP and the end of the RFP. Overall, average annual load growth
assumptions also dropped 0.2 percent between the 2017 IRP filing and the end of the RFP.
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Table 1.  Comparison of Key Modeling Assumptions: 2017 IRP and 2018 RFP

Modeling Assumption 2017 IRP RFP Phase 1 RFP Phase 2 Phase 2 Update
(filed Nov. 2017) (Aug. 2018 — Mar. 2019) (Apr. 2019 - Jul. 2019) (Aug. 2019 — Nov. 2019)
Mid-C power prices levelized $40.48/MWh $33.92/MWh $28.75/MWh $23.66/MWh
Gas prices levelized $4.02/mmbtu $3.74/mmbtu $3.50/mmbtu No change
Annual average load growth 0.7% 0.5% 0.5% No change

The underlying forecasts for these assumptions are presented in the discussion that follows. Additional
assumptions discussed in this appendix include carbon costs, generic resource costs, generic peak capacity
contributions by resource type and general location, transmission system deferral values assumed for
storage and demand response proposals, and flexibility values assumed for storage resources.

Power Price Forecasts

As described on page 1 of this appendix, the 2018 RFP analysis uses the Aurora dispatch model to forecast
wholesale power prices for the WECC region and the Mid-C. Power prices for the 2018 RFP were
developed using the same methodology used by the Company in its integrated resource planning process.
A description of this methodology is provided in Appendix N to PSE’s 2017 IRP.

PSE updated its power prices subsequent to the 2017 IRP three times during the RFP analysis process:
prior to Phase 1, prior to Phase 2 and again for its Phase 2 Update (the “re-evaluation”). The last forecast
includes in its assumptions the adoption of Washington state SB 5116, the Clean Energy Transformation
Act (“CETA”). Figure 5 compares the 2017 IRP forecast to those used in the RFP analyses.

Figure 5. Comparison of IRP and RFP power price assumptions
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In Phase 2, PSE added two additional power price forecasts to its base forecast to test the impact of
different power prices on proposals. Figure 6 shows the range of Phase 2 power prices tested, which were
consistent with then-current draft 2019 IRP power price assumptions. The RFP Phase 1 —No Carbon power
price is consistent with the draft 2019 IRP Base + No CO2 price scenario. The RFP Phase 2 - Low price is
consistent with the draft 2019 IRP Low price scenario. The RFP Phase 2 - No Carbon Price Update includes
updated natural gas prices and California Senate Bill 100 (“SB 100”), which mandates 100 percent
renewable power generation in the state by 2045. The 2018 RFP prices assume a 50 percent renewable
portfolio standard (“RPS”) for California by 2030.

Figure 6. Range of power price forecasts tested in Phase 2

Nomiral $/MWh

Natural Gas Price Forecasts

The 2018 RFP analysis used Wood Mackenzie gas price forecasts. Gas prices were updated twice
subsequent to the 2017 IRP filing, prior to RFP Phase 1 and again prior to RFP Phase 2. Figure 7 compares
the 2017 IRP gas prices to the draft 2019 IRP gas prices, which were also used in the 2018 RFP analysis.
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Figure 7. Comparison of 2017 and draft 2019 IRP gas prices
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PSE’s RFP gas price assumptions were based on then-current 2019 IRP gas price forecasts as described
below.

e The 2017 IRP gas prices were based on 2018 to 2021 three-month average forward marks ending
November 27, 2016, and on the 2022 to 2037 Wood Mackenzie Fall 2016 long-term forecast.

e The 2019 draft IRP gas prices (also used for RFP Phase 1) were based on 2020 to 2023 three-
month average forward marks ending June 29, 2018, and on the 2024 to 2039 Wood Mackenzie
Spring 2018 long-term forecast.

e The 2019 IRP updated gas price (also used for RFP Phase 2) was based on 2020 to 2023 three-
month average forward marks ending December 31, 2018, and on the 2024 to 2039 Wood
Mackenzie Fall 2018 long-term forecast.
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Load forecasts

Load forecast modeling and methodologies are consistent with those described in Appendix E to PSE’s
2017 IRP. Prior to each phase of the RFP, PSE updated its model to reflect the Company’s most current
load forecast information. PSE used the F2018 load forecast in its Phase 1 analysis and the F2019 load
forecast in its Phase 2 analysis.

Figure 8. Load forecast assumptions
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Carbon price forecasts

The carbon price forecasts used in the 2018 RFP are consistent with those used for the 2017 IRP. The Base
+ Washington Carbon forecast is based on a state carbon tax proposed in Initiative 1631, which failed to
pass at the ballot box in November 2018. The Base + Social CO2 Mid forecast and Base + Social CO2 High
forecasts are based on analysis presented in the U.S. Government’s Interagency Working Group on Social
Cost of Greenhouse Gases’ 2016 report.2

2 “Technical Support Document: Technical Update of the Social Cost of Carbon for Regulatory Impact Analysis Under Executive
Order 12866, Interagency Working Group on Social Cost of Greenhouse Gases,” United States Government, Aug. 2016.

-9-
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Figure 9. 2018 RFP carbon price assumptions
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PSE updated its social cost of cabon assumptions in its Phase 2 Update analysis (the “re-evaluation”),
which was conducted between August and November 2019. These updates were made to incorporate
Washington Utilities and Transportation Commission (“WUTC”) guidance in WUTC docket U-190730,
dated September 12, 2019.

The updates include a 2.5 percent discount rate scenario and 0.437 ton/MWh market purchase carbon
intensity, consistent with guidance from the U.S. Government’s 2016 Technical Support Document:
Technical Update of the Social Cost of Carbon for Regulatory Impact Analysis Under Executive Order 12866.
Figure 10 is an excerpt from the technical support document (originally Figure ES-1). The highlighted
column reflects assumptions used in re-evaluation analysis.

Figure 10. Social Cost f COz, 2010 - 2050 (in $2007 per metric ton of COz)

Vear 5% 3% | 2.5% | Highlmpact
Average Average Average 5(95"‘ Pct at 3%)
2010 10 31 | 50 | 86
2015 11 3 | 56 | 105
2020 12 a2 | 6 | 123
2025 14 a6 | 68 | 138
2030 16 so | 73 | 152
2035 18 55 | 78 | 168
2040 21 60 | 84 | 183
2045 23 64 | 8 | 197
2050 26 69 | 95 212

Generic resource cost assumptions

Generic resource capital costs are updated biennially as part of PSE’s integrated resource planning
process. The planning team hired HDR to perform a cost analysis to develop generic resource costs for its
2019 IRP. HDR produced its report (referred to in tables 2 and 3 below as the “draft report”) prior to the
beginning of the 2018 RFP. The RFP Phase 1 generic resource cost assumptions are based on the costs

-10-
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reflected in this report. Table 2 compares the generic resource costs assumed in the 2017 IRP to those
assumed in draft 2019 IRP (also used for Phase 1 of the 2018 RFP).

Table 2.  Generic resource costs: 2017 IRP vs. draft 2019 IRP (also used for RFP Phase 1)

2017 IRP

Draft 2019 IRP Cost change from 2017 IRP to Draft 2019 IRP

Owner's Costs + Owner's Costs + Owner's Costs +

2018 $/kW EPC Cost T Total Costs EPC Cost (FEfEEae o Total Costs EPC Cost e Allin Costs
CCcCT $1,020 $358 $1,378 $898 $269 $1,167 ($122) ($89) ($211)
Frame Peaker (Fuel Fuel) $526 $172 $698 $554 $271 $825 $28 $99 $127
Recip Engine (NG only) $1,030 $312 $1,341 $842 $350 $1,192 ($188) $38 ($149)
WA Wind $1,548 $656 $2,204 $1,656 $386 $2,042 $108 ($270) ($162)
MT Wind $1,471 $1,312 $2,783 $1,633 $1,111 $2,744 $162 ($201) ($39)
Solar $1,497 $874 $2,371 $1,352 $570 $1,922 ($145) ($304) ($449)
Biomass $4,084 $207 $4,291 $7,036 $2,659 $9,695 $2,952 $2,452 $5,404
Offshore Wind $5,717 $1,795 $7,512 $5,000 $1,547 $6,547 ($717) ($248) ($965)
Li-lon Battery 2-hr $1,313 $342 $1,655 $1,331 $599 $1,930 $18 $257 $275
Li-lon Battery 4-hr $2,116 $552 $2,668 $2,346 $708 $3,054 $230 $156 $386
Flow Battery 4-hr $1,870 $674 $2,544 $1,493 $618 $2,111 ($377) ($56) ($433)
Flow Battery 6-hr $2,447 $882 $3,329 $2,050 $708 $2,758 ($397) ($174) ($571)
Pumped Storage $2,503 $127 $2,630 $1,800 $879 $2,679 ($703) $752 $49

The HDR report was subsequently presented to the IRP advisory group (“IRPAG”), a group of external
stakeholders representing various interest groups, WUTC staff and PSE subject matter experts who
participate in PSE’s long-term resource planning process. Based on feedback from the IRPAG, HDR
updated certain costs (shown in Table 3) in a revised final report. PSE updated the generic resource cost
assumptions in its RFP Phase 2 analysis to reflect these changes.

Table 3.  Comparison of RFP Phase 1 and Phase 2 generic resource costs

Solar capital cost MT wind capital WA wind capital Frame Peaker
($/kw) cost ($/kW) cost ($/kW) FOM? ($/kW-yr)
RFP Phase 1 (draft HDR report) $1,922 $2,744 $2,042 $3.93
RFP Phase 2 (final HDR report) $1,614 $1,617 $1,633 $11.40°

Electric load carrying capability assumptions

Effective load carrying capability (“ELCC”) is an approach to comparing the relative peak capacity
contribution of resources with different operating characteristics. The ELCC, or peak capacity benefit, is
defined as the relative contribution of a resource to meeting a utility’s peak capacity need, compared to

3 Fixed O&M costs (“FOM”)
4 HDR’s updated frame peaker FOM assumption (511.40/kw-yr) shown in Table 3 above includes $3.93/kw-yr FOM + $7.47/kw-yr
for 48 hours of oil stored on site.
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that of a gas-fired peaking plant with an equivalent nameplate capacity. Because ELCC values are highly
dependent on the load characteristics and mix of resources owned by a utility, they are unique to each
utility.

Given the large volume of offers received, PSE’s Phase 1 screening applied generic ELCC value assumptions
to RFP resources based on the resource type, nameplate capacity and general location.® ELCC values used
in Phase 1 of the 2018 RFP are generally consistent with 2017 IRP assumptions,® with the exception of the
values used for storage and demand response resources. Values for these resources were updated to align
with draft 2019 IRP assumptions, because the new values for these resources had dropped materially
compared to the 2017 assumptions.

In Phase 2, PSE updated its generic ELCC value assumptions for all resource types (shown in Table 4) to
align with expected 2019 IRP assumptions.

Table 4.  Updated Phase 2 generic ELCC modeling assumptions by resource type

IRP 2017 Peak Capacity IRP 2019 Peak Capacity

Nameplate Solve to 5% LOLP Solve to 5% LOLP
Resource (MW) Relative to New Peaker | Relative to Perfect Capacity
Existing Wind 823 11% 9.7%
Skookumchuck 131 40% 36.0%
Generic Montana Wind 100 49% 51.4%
Generic Washington Wind 100 16% 6.4%
Generic Offshore WA Wind 100 51% 47.6%
Generic Washington Solar 100 0% 1.0%
Lund Hill Solar 150 N/A 2.4%
IRP 2017 IRP 2019
Storage Nameplate Peak Capacity Peak Capacity
Resources (MW) EUE at 5% LOLP EUE at 5% LOLP

Lithium-lon

2 9 19.29
2 hr, 82% RT efficiency > 60% 9:2%
Lithium-lon

2 9 49
4 hr, 87% RT efficiency > 88% 38.4%
Flow

2 0, . 0,
4 hr, 73% RT efficiency > 76% 36.0%
Flow o
6 hr, 73% RT efficiency 25 N/A 46.4%
Demand Response 100 77% 38.2%

5> Because peak capacity resources must be available when and where needed, PSE’s analysis considered the characteristics of
the resource, the proposed delivery point and the likely availability of “firm” delivery to PSE’s system when determining the
application of ELCC values for resources.

6 The 2018 RFP ELCC values included one small change related to the solar ELCC. The 2017 IRP assumed an ELCC of O percent for
a 50 MW Washington solar facility. The All Resources RFP assumed an ELCC of 2 percent for a 50 MW Washington solar facility.

-12-
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IRP 2017 IRP 2019

Storage Nameplate Peak Capacity Peak Capacity

Resources (MW) EUE at 5% LOLP EUE at 5% LOLP

3 hr duration, 6 hr delay,
10 calls per year

In addition to updating its generic ELCC value assumptions, PSE applied a more critical eye to each
proposal that advanced to Phase 2 and developed a project-specific ELCC value for each resource based
on its unique attributes. The RFP team began its Phase 2 due diligence review by requesting missing data
from respondents, clarifying uncertainties and obtaining an independent reasonableness assessment of
wind and solar production values (via third-party consultant DNV-GL). The team used this information to
study the proposals and determine the ELCC value, or peak capacity benefit, of each Phase 2 project.
Project-specific ELCC values are presented and discussed in Section 3.

Additional value stream assumptions for storage and demand response resources

Transmission system deferral value

The transmission system deferral value is an avoided cost metric representing the mitigation benefit of
neither building nor retrofitting transmission assets as a result of adding either the operational flexibility
of a battery or peak savings from demand response resources. PSE’s analysis assumed a generic deferral
value of $26/kW-yr escalated at 2.5 percent annually based on a proxy value used for regional planning in
the Northwest Power and Conservation Council’s Seventh Power Plan.” This proxy value was applied to all
proposed battery energy storage systems (“BESS”) located on PSE’s system and proposed demand
response programs in the preliminary quantitative screening. This is conceptually similar to the “benefit
of the doubt” approach applied throughout Phase 1.

No on-system BESS proposals were selected for further consideration in Phase 2 due to their higher costs
compared to other capacity alternatives, even with the assumed transmission system deferral value. If
any of these resources had been selected for Phase 2 analysis, PSE would have evaluated these resources
on a site-specific basis.

PSE did select two demand response proposals for Phase 2 analysis. As part of its due diligence review,
the RFP team took a closer look at the transmission system deferral value assumed for demand response
proposals in Phase 1 and ultimately determined that it could not confirm the validity of the assumption.
The net result of this change combined with the updated ELCC value (described in the previous section),
meant that the cost to acquire the same level of peak demand response roughly doubled on a per
megawatt basis (assuming no change to the pricing). Demand response proposals were subsequently
eliminated from Phase 2 consideration.

7 “Appendix J: Demand Response Resources - Background Information,” Seventh Northwest Conservation and Electric Power Plan,
Feb. 2016, p. J-4.
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Flexibility value

The flexibility value quantifies the sub-hourly benefits of adding a generation asset to the transmission
system. These benefits, which apply to both pumped hydro and battery energy storage resources, include:
regulation up and down, voltage control, frequency control, spinning reserves, non-spinning reserves and
supplemental reserves. Storage resources with higher maximum output capacities and longer durations
offered greater flexibility benefits.

Scenarios

PSE’s Phase 1 screening analyzed each project on a standalone basis and, using the metrics from PSM lIl,
compared the incremental portfolio cost and benefit impact in three potential future pricing scenarios.
Each of the scenarios was constructed using base demand and gas price forecasts, as well as base generic
resource cost assumptions; however, carbon costs varied as follows:

e Scenario 1: No carbon tax
e Scenario 2: Low societal cost of carbon ($16/ton)?

e Scenario 3: Mid-societal cost of carbon ($42/ton)°

The Phase 2 evaluation included an update of the standalone analysis to test the incremental impact of
individual RFP proposals on the power portfolio. Phase 2 also included optimization analysis to test the
incremental impact of combinations of proposals on the portfolio. In this phase, PSE added three new
scenarios to those it tested in Phase 1, allowing PSE to stress test the proposals in different future pricing
environments. Table 5 summarizes the key assumptions associated with each of the six scenarios tested.

Table 5. Modeling scenarios used in both phases of the RFP analysis

Generic
WE PSE
cC/ps Gas Price Resource
Scenarios Phase Demand Costs
1. No carbon tax 1+2 Base Base Base
2. CO2 (low societal $16/ton) 1+2 Base Base Base
3. CO2 (mid-societal $42/ton) 1+2 Base Base Base
4. CO2 (high societal $62/ton) 2 Base Base Base
5. No CO2 low load 2 Low Low Base
6. No CO2 updated pricing 2 Base Update Base

& The Scenario 2 low societal cost of carbon assumption (S16/ton) is based on a Washington state carbon tax proposed in Initiative
1631, which failed to pass at the ballot box in November 2018.
? Source of Scenario 3 mid-societal cost of carbon assumption (542/ton): “Technical Support Document: Technical Update of the
Social Cost of Carbon for Regulatory Impact Analysis — Under Executive Order 12866, Interagency Working Group on Social Cost
of Greenhouse Gases,” United States Government, Aug. 2016.
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As shown, PSE’s scenarios were designed to test a range of potential future carbon costs, from $0/ton to
as high as $62/ton. This analysis offered insights into how portfolio costs might be affected by carbon
legislation. Scenario 6 also reflects updated pricing as result of California Senate Bill 100 (“SB 100”), which
mandates 100 percent renewable power generation in the state by 2045.

This analysis allows PSE to ask key questions. For example, how might economic conditions and load
growth affect resource decisions? What are the key decision points and most important uncertainties in
the long-term planning horizon, and when should we make those decisions? What impact might very
different levels of carbon prices have on resource decisions? In this way, PSE can use this analysis to
quantify how sensitive portfolio and resource costs and benefits are to our planning assumptions.

-15-
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2. Phase 1: Screening Analysis

Standalone portfolio analysis for each individual proposal

The RFP process began with a Phase 1 preliminary analysis designed to screen and rank proposals on an
individual economic basis, eliminate resources with prohibitively high cost or risk, and identify a list of the
most promising candidates for more focused scrutiny in Phase 2. Altogether, PSE received 97 proposals
representing a combined total of 13,589 MW of operating capacity. Many proposals offered a variety of
offer options, varying features and terms, such as start date or commercial operation date, contract term
duration, maximum capacity, energy delivery point, offer structure (e.g., ownership, development assets,
offtake agreement, etc.) or pricing structure (e.g., fixed or escalating). Some proposals also offered
combinations of resources, pairing renewable generation with battery energy storage to better align
generation output with PSE’s peak capacity need. In all, PSE analyzed more than 282 offer options in its
Phase 1 analysis.

The RFP team used PSM Il to analyze each RFP proposal on a standalone basis in three potential future
pricing scenarios, using the five key metrics produced by the model (presented in Figure 3 on page 4). As
described in Section 1, the model calculates the long-term revenue requirements for PSE’s incremental
generic power portfolio based on the 2017 IRP resource strategy and a current outlook on the Company’s
capacity, renewable and energy needs. Generic resources are then replaced in the model with a proposal
from the 2018 RFP to measure the impact on PSE’s overall portfolio cost. Individual RFP offer results can
then be compared to the cost of generic resources and each other.

PSE’s analysis considered each proposal’s ability to help meet the Company’s physical reliability need
(“capacity need”), renewable resource need (“RPS need”), or both. To compare and rank individual
proposal results, the RFP team compiled the results for all RFP proposals into two categories: (1) those
that helped meet the RPS need, and (2) those that help meet peak capacity need. In general, most
proposals offered either peak capacity or renewable attributes. Most renewable resources had very little
impact on PSE’s peak capacity need and, therefore, only appear on the renewable ranking list. However,
in several cases renewable resources offered a significant contribution toward meeting PSE’s peak
capacity. Some examples of this include Montana and Columbia Gorge wind, and biomass resources. In
such cases, the resource appeared on both lists.

The detailed results of PSE’s Phase 1 quantitative analysis are provided in Appendix C. The RFP team
primarily used the portfolio benefit per kW-yr metric to rank capacity proposals and the portfolio benefit
per REC metric to rank renewable proposals. Proposals with a positive portfolio benefit ranked more
favorably than a generic resource. Proposals with a negative portfolio benefit ranked less favorably than
a generic resource.

The Candidate List

At the end of Phase 1, the RFP team identified a "candidate list" of the most promising resources for
further due diligence and optimization analysis in Phase 2. Selected proposals were generally those that
ranked most favorably in the quantitative screening relative to one or both of the resource needs and had
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no known fatal flaws. Projects that provided a contribution to both resource needs were generally
selected, due to the relatively high total portfolio benefit produced by the dual value streams.

Table 6.  Candidate List for Phase 2 Evaluation
18100 SPI Industrial Biomass 17 MW SPI WA
18201 [ Demand Response v | ] WA
18169 [N MT Wind MW I MT
18173 | MT Wind v I MT
18176 [ MT Wind v ] MT
o105 [N Recony  EEEReC N o
oo I ccony IR I oR
1100 [ REC Only rec N
18107 [ Run-of-River ] D
18135 | Solar ] WA
18111 [ Solar v I WA
1812 Solar I WA
1131 | Solar MW ] WA
18227 | Solar v || WA
18114 Solar MW WA
12125 | Solar v
18120 [ solar + BESS =MW Bess [ OR
1510 [~ e a0
15105 Thermal v N OF
xooxk G Transmission v ] N/A
18175 | Wind MW ] WA
18132 [ Wind v ] OR
18179 Wind v I WA
18170 Golden Hill Wind - Shaped Wind 200 MW Avangrid OR
15160 Wing VRN G
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3. Phase 2: Due Diligence and Optimization Analysis

As PSE transitioned to the second phase of its evaluation, it was important to consider not only the
individual risks and merits of each proposal, but also the portfolio impacts of potential resource
combinations. With this goal in mind, PSE updated its standalone portfolio analysis of individual
proposals and performed an optimization analysis to identify the best combination of proposals to
best meet the Company’s resource needs at the lowest reasonable cost.

Phase 2 also involved a more in-depth assessment of the most favorable proposals from Phase 1.
Whereas Phase 1 generally gave proposals the benefit of the doubt with regard to uncertainties or
minor omissions, Phase 2 took a more critical view of each individual proposal, closely examining the
details, seeking clarification or supplemental information when needed, and updating or validating
our modeling assumptions as needed.

Adjustments to the candidate list

Early in Phase 2, PSE received a number of proposal updates from respondents. Four of the updates
resulted in changes to the candidate list. These changes are summarized in Table 7.

Table 7.  Changes to Candidate List in early Phase 2

ID Project name Resource Nameplate Counterparty State | Summary of change
Type
Added to Phase 2 candidate list
18161 BPA Peak Capacity | Call option/ | 100 MW BPA WA Adjusted delivery point from
Product Sys PPA Mid-C to PSEI.SYSTEM
UP002 REC Only - RECs _ ID Price reduction
18205 Demand . MW - WA Price reduction
Response
Removed from Phase 2 candidate list
m ‘ Solar | . MW ‘ - ‘ WA | Withdrawn by seller

Updated standalone portfolio analysis for each individual proposal

In this phase, PSE updated its standalone portfolio analysis and individually re-ranked each candidate
proposal using the same models (Aurora and PSM Ill) and metrics (see Figure 3 on page 4) that were
used in Phase 1. While the tools and processes were fundamentally the same, PSE did update its
models to reflect new proposal information received from respondents and updates to PSE’s
assumptions (presented in detail in Section 1) including, but not limited to, gas and power price
forecasts, load forecasts, generic resource cost assumptions and ELCC values. To ensure that Phase 2
modeling assumptions would be as current as possible, the team delayed completion of its evaluation

10 Commercial and industrial customers (“C&I”)

-18 -

REDACTED
VERSION Exh. CLS-7HC

Page 236 of 572




2018 RFP EVALUATION PROCESS DOCUMENT

APPENDIX E. QUANTITATIVE EVALUATION PROCESS

and resource selection to incorporate a new lower natural gas price scenario (Scenario 6 in Table 5 on
page 14) and the Company’s new F2019 load forecast.

In addition to updating its generic ELCC assumptions, PSE also took a closer look at the specific
capacity contributions of each individual RFP proposals. In Phase 1, the analysis applied a generic ELCC
proxy value to the proposals based on each project’s resource type, nameplate capacity and general
location. In Phase 2, PSE’s planning group performed a study to determine the ELCC of each individual
RFP project, based on its unique characteristics and attributes, its nameplate capacity and its specific
location. Table 8 summarizes the project-specific ELCCs generated for the Phase 2 intermittent
renewable generation resources.

Table 8.  Phase 2 project-specific ELCCs for intermittent generation resources

Peak
Capacity Nameplate
Resource [MW] [MW] ELCC

44.90%

46.07%

16.00%

Because peak capacity resources must be available when and where needed, both phases of PSE’s
analysis also considered the proposed delivery point and the likely availability of “firm” delivery to
PSE’s system when determining the application of ELCC values for resources. Not all proposals listed
in Table 8 received the benefit of an ELCC value in PSE’s analysis. Proposals delivering to Mid-C that
assumed use of PSE’s existing transmission resources did not receive an ELCC value. This existing
transmission capacity is currently used for short-term resources to meet peak need in high demand
scenarios. Because a new resource proposing to leverage this transmission would supplant an existing
capacity resource (market purchases), the proposed resource’s contribution to capacity cannot be
considered an incremental benefit to PSE’s power portfolio. Additionally, proposals featuring busbar
delivery (typically a project’s point of interconnection) were analyzed on a case-by-case basis to
identify the most applicable delivery point, and the likelihood and costs of securing firm point-to-point
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transmission service to PSE’s system. Projects unable to deliver generation output to PSE’s system on
a firm basis did not receive an ELCC benefit in PSE’s analysis. For more on this topic, see Section 6 of
the 2018 RFP Evaluation Process Document.

PSE also updated its pricing scenarios to stress test proposals in different potential pricing
environments. The Phase 2 analysis included three new scenarios (for a total of six, as shown in Table
5 on pages 14) to those it tested in Phase 1, including: a scenario to test the impact of higher carbon
costs (562 per ton) compared to those in tested in phase 1 (a range of $0 to $42 per ton), a scenario
to test the impact of lower load and gas prices, and a scenario to test the impact of the updated draft
2019 gas price.

While this standalone portfolio analysis is useful for comparing and ranking proposals on an individual
basis, it does not consider the benefits of resource combinations to meet the combined resource
needs of the RFP. It cannot take into account the efficiencies and economic benefits of pooling
resources with complementing attributes or an optimally-sized solution to meet both the renewable
and capacity resource needs. In other words, it does not account for the fact that a lower individually
ranked resource (from a portfolio benefit perspective) could be part of a lowest reasonable cost, best-
fit to need solution in the optimal portfolio because its unique “fit” provides economic savings when
paired with other resources. For this reason, PSE uses a portfolio optimization approach to analyze
and identify the optimal resource portfolio.

Updated standalone portfolio analysis results and rankings for Phase 2 proposals are presented in
Appendix D.

Proposals included in the optimization analysis

The RFP team eliminated six proposals during the Phase 2 evaluation prior to the optimization
analysis. Proposals were eliminated for a variety of quantitative and qualitative reasons, as described
in Section 7 of the 2018 RFP Evaluation Process Document. This left a total of 21 proposals for portfolio
optimization analysis, six of which were capacity resources.

Portfolio optimization analysis

In both RFP phases, the RFP team analyzed and individually ranked proposals using five metrics,
including the benefit per kw-year metric for projects providing a peak capacity contribution, and the
portfolio benefit per REC metric for projects providing a renewable energy credit (“REC”) contribution.
This analysis is useful for comparing resources on a standalone basis; however, combining the highest
ranked capacity resource and the highest ranked renewable resource will not necessarily result in an
optimal solution to meet both resource needs at the most substantial cost savings to customers. In
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fact, this simple approach could result in the selection of either too much or too little resources to
meet PSE’s needs.™

Instead, the RFP team used the PSM Il financial model and the Risk Solver optimizing module
(described in Section 1) to analyze combinations of candidate proposals to determine the best
resource solution to meet both of PSE resource needs at the lowest reasonable cost, while accounting
for various constraints. Due to the limited number of proposals featuring a substantial contribution
to capacity (6 total), filling the peak capacity need was the primary constraint in the optimization
analysis. Additionally, the model took other constraints and considerations into account. For example,
there were three Montana wind projects all ranking relatively highly on a standalone basis at the end
of Phase 2; however, all three Montana wind developers proposed to interconnect their projects to
the Colstrip Transmission System (“CTS”), which had limited available transmission capacity. As a
result, only one of three Montana wind projects could be selected in the optimized portfolio. In
another example, Avangrid proposed two offers to offtake power from its Golden Hills wind project
(#18170): (1)_ and (2) an as-produced wind product paired with
winter peak capacity. While both offer options were evaluated in Phase 2, they relied on wind output
from the same project and were mutually exclusive; only one of the two offers could be selected in
the optimized portfolio.

The model creates optimal, integrated portfolios for each scenario considered in the analysis. In this
case, optimization was performed in two market price scenarios, (1) market with social cost of carbon
and (2) market without social cost of carbon. A portfolio with a high portfolio benefit in the market
without social cost of carbon scenario may not perform well in the market with social cost of carbon
scenario, and vice versa. This occurred in the 2018 RFP analysis with a portfolio that included a
combined cycle natural gas plant. Due to its high peak capacity contribution compared to renewable
resources, the portfolio performed well in the market with no social cost of carbon scenario; however,
the portfolio costs increased significantly when carbon costs were introduced. A different situation
occurred with the portfolio that provided the highest portfolio benefit in the market with social cost
of carbon scenario. In this case, the model selected an unnecessary solar project in excess of PSE’s
RPS-driven renewable need because it was speculating on the price of RECs and the value of selling
excess RECs into the market, potentially reducing overall portfolio costs.

Once the model identified the optimal portfolio, the RFP team assessed the portfolio’s combined ELCC
value to identify any diversification benefits or saturation reductions caused by similarities or
differences in the expected generation profiles of the selected resources. For example, two 100 MW
Washington wind projects, on an individual basis, are assumed to each provide 16 MW of peak
capacity credit (for a total of 32 MW of peak capacity value); however, on a combined portfolio basis,
the same two Washington wind projects would only provide 30 MW of total peak capacity credit, due
to the value erosion caused by the similarity of their generation profiles.

Optimization analysis results are presented in Appendix D.

1 See Section 2 of the RFP Evaluation Process Document for a discussion of the peak capacity and renewable (RPS-compliant)
resource needs defined in the 2018 RFP.
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The optimal portfolio

PSE completed Phase 2 in July 2019 and presented an optimal portfolio of four proposals to its Energy
Management Committee (“EMC”): (1) a 17-year PPA to offtake power from the SPI Biomass facility
(#18100) offered by Sierra Pacific Industries, (2) a 25-year PPA to offtake power from the

wind project (#18169) in Montana offered by- (3) a 20-year PPA to offtake power from the
Golden Hills wind project (#18170) in Oregon paired with a winter peak shaping product offered by
Avangrid, and a 5-year peak capacity call option (#18161) for system resources offered by BPA. Table
9 shows the optimal portfolio, including its portfolio benefit, contribution to peak capacity and
contribution to meet RPS requirements.

Table 9.  Optimal portfolio as determined by Phase 2 optimization analysis

(A) (B) (C) (D) (E) (F) (G) (H) ()
Preferred As Proposed
Project Peak Capacity Optimized Optimized

List ID Resource Project Nameplate Credit Portfolio Portfolio

1 18100 Biomass SPI 17 MW 16 MW X X

2 18161 Call Option  |BPA Peak Capacity Product 100 MW 53 MW X X

3 18169 MT Wind X

4 18169 MT Wind X

5 18170 Wind lGoIden Hill Shaped X X

6 Total Peak Capacity Credits - MWs . MW . MW

7 Peak Capacity Surplus / (Deficit) in 2022 * §J Mw . MW

8 Total Annual RECs 2,189,656 1,986,862

9 Portfolio Benefits - $M $408 $397

10

11 With Consideration of Social Cost of Carbon:

12 Portfolio Benefits w/ Carbon Costs as an Adder - $M ° $1,038 $934

13 Portfolio Benefits w/ Carbon Costs in Dispatch Costs - $M $959 $937
Peak Capacity and REC Need 2022-2025 2022 2023 2024 2025
Peak Capacity Need 299 MW 291 MW 328 MW 457 MW
REC Need 0 233,449 691,864 700,482

Table notes:

1. The annual project RECs in column | does not include 0.2X apprenticeship multiplier.

2. The optimization model chose a portfolio With- MW from_ (#18169).- submitted proposals for
both- MW and- MW, but not- MW. The 350 MW size of the project is reduced from the proposedF MW
option based on available transmission capacity. The- MW option will have to be negotiated with Current
indicative results reflect pricing based on the- MW offer.

3. The current project COD for- (#18169) is Dec 2021. There has been perceived timing risks for PSE to secure
long-term transmission rights to bring the energy home. If the commercial operation date is delayed to Dec 2022 to
mitigate this risk, the net present value of the PPA cost will increase by up to S35M. Without- (#18169), the
next lowest cost portfolio is S123M more expensive than the recommended portfolio and it would have the same timing
risks related to transmission, because the next lowest cost portfolio includes the | project (#18173), which
uses the same Colstrip transmission path.

4. Final Portfolio ELCC reduces the sum of individual project peak capacity contribution by 8 MW. It could potentially be
mitigated by (1) short-term capacity purchase for S720k per year; or (2) a 20 MW battery for S41M.

5. The social cost of carbon at $62/metric ton in 2020 dollars plus escalation is added to total portfolio costs as a fixed
cost.
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All four resources selected by the model included a substantial capacity benefit. Three of the four
selected proposals—SPI biomass (#18100),- wind (#18169) and Golden Hills shaped wind
(#18170)—offered a contribution to help meet both the renewable and capacity needs. The fourth
proposal for the BPA peak capacity product (#18161), offered a call option in winter peak months for
BPA system resources, which are primarily non-emitting hydro resources.

PSE’s EMC approved for negotiation a short list composed of the four resources selected in the model
as the optimal portfolio at its July 2019 meeting.
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4. Phase 2 Update: The re-evaluation process

Subsequent to the EMC approving the RFP short list in July 2019, PSE received two new proposals and
three pricing updates from RFP respondents. To ensure selection of the best-fit combination of
renewable and capacity resources to meet customer needs at the lowest reasonable cost, PSE ran an
updated optimization analysis to reflect these changes. This updated analysis is alternately referred
to in PSE’s documentation as “the re-evaluation process” and “the Phase 2 Update”.

Table 10 summarizes the RFP proposal updates and new unsolicited proposals received after the
completion of Phase 2.

Table 10. Offer updates and new unsolicited proposals received after short list
selection

Date Project name Resource Nameplate | Counterparty State | Summary of change

Received Capacity

New unsolicited proposals

8/29/19 Asset sale/ . MW _ WA New proposal for power from
7-year _ share of natural
(#UP0OO5) project PPA gas-fired CCCT facility (51%)
delivered to PSEL.SYS beginning
Sept. 1, 2022
10/23/19 MSCG System 3to5-year | 100 MW Morgan Stanley WA New proposal for 0 emissions (no
PPA (#UP0O06) system PPA Capital Group RECs) system power delivered to
(“MSCG”) PSEL.SYS in Q1 and Q4 HLH

beginning Jan. 1, 2022

RFP proposal updates

9/9/19 BPA Peak S-year 100 MW Bonneville Power | WA Increased price by email
Capacity system PPA Association
Product (“BPA”)
(#18161)
8/29/19 20-year 300 MW B Lowered price by email
sroject PPA
(#18173)
10/30/19 | SPI Burlington 17-year 17 MW Sierra Pacific WA Lowered price verbally during a
Biomass Project | project PPA Industries (“SP1”) meeting
(#18100)

Portfolio optimization analysis

The Phase 2 Update optimization analysis process was fundamentally the same as the Phase 2 process
described in Section 3. PSE used the same models and metrics, and many of the same assumptions
used in Phase 2. However, PSE did update certain assumptions on an as-needed basis to reflect the
most current information available at the time the analysis was performed, including the following
changes:

e updated peak capacity need consistent with PSE’s revised 2019 IRP Progress Report filed
December 10, 2019,
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e updated Mid-C power price forecast (a 20 percent reduction from the previous forecast),*?

e adjusted social cost of carbon assumptions based on guidance from WUTC docket U-190730,
dated September 12, 2019 (2.5 percent discount rate scenario, 0.437 ton/MWh market
purchase carbon intensity),

e assumed retirement of Colstrip units 1 and 2 by 2020, and

e considered the impact on the capacity need of the sale of Colstrip unit 4, which was
announced in December 2019 (shown in Table 12 below).

The optimal portfolio

PSE completed its re-evaluation analysis in November 2019, resulting in a revised optimal portfolio.
The revised results confirmed the selection of the original Phase 2 short list resources and added one
additional resource, the MSCG system power PPA (#UP0O06). Table 11 shows how the updated
assumptions impacted the Phase 2 optimal portfolio. Detailed optimization results are presented in
Appendix D.

Table 11. Updated portfolio optimization13

(A) (B) (c) (D) (E) (F) (G) (H)
Project Peak Capacity Recommended
List ID Resource Project Nameplate Credit Pertfolio
1 18100 Biomass SPI 17 MW 16 MW
2 18161 Call Option  |BPA Peak Capacity Product 100 MW MW
3 18189 MT Wind
4 18169 MT Wind
5 18170 Wind Golden Hills Shaped
6 XXXXX System PPA |Morgan Stanley Sys PPA
7 Total Peak Capacity Credits - MWs m
8 Total Annual RECs 2,189,656
9 Portfolio Benefits - $M $679
10 Portfolio Benefits w/ Carbon Costs as an Adder - $M ** $1,179

12 Updated power price forecast is consistent with the September 19, 2019 IRTAG #8 publication, which was presented to the
2019 IRP Technical Advisory Group, the public stakeholder group which helps to provide input and guidance to PSE’s long-
term resource planning process.

13 The notes on this table mean the following:

Note 1: The portfolio benefit change includes the benefits compared to the re-established baseline generic portfolio when
key assumptions were changed.

Note 2: In addition to note 1, the portfolio benefit with carbon costs change reflects updated social cost of carbon pricing
and market purchase carbon intensity, per UTC docket U-190730, dated 9-12-2019.
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Table 12 shows the updated peak capacity need, less the original shortlist, less the newly added MSCG
System PPA, with and without the announced sale of Colstrip Unit 4.

Table 12. Updated portfolio capacity need with revised short list resources!*

Peak Capacity Need 2022-2026

Need before Colstrip Transaction

July EMC Resources Contributed Peak Capacity
Need / (Surplus) without MSCG

MSCG Contributed Peak Capacity

Need / (Surplus) with MSCG

Additional Need from Colstrip Transaction

Peak Need / (Surplus) after Resources

As shown in Table 12, the addition of the MSCG 5-year system power PPA (#UP006) is expected to
help meet a portion of PSE’s resource needs in 2025 and 2026 not met by the original short list.
Additionally, the MSCG System PPA would help mitigate need resulting from the announced sale of
Colstrip Unit 4. MSCG offers additional benefits such as delivery to PSE’s system, seasonal shaping to
help meet need in Q1 and Q4 during heavy load hours, and a 0 emission product (without RECs. The
seasonal and heavy load hour shaping helps to meet deficits in the hours and months when capacity
is most needed while minimizing surplus off peak. The zero emission product is consistent with
Washington laws and policy preferences for emission reductions from energy resources.

PSE presented the revised optimization results to its EMC in November 2019 and recommended
adding MSCG to its short list for negotiation.

14 Table 2 provides a snapshot of the resource need between 2022 and 2026. Once the Colstrip 4 transaction is approved,
resource need will increase by 95 MW from 2020 to 2025.

-26 -

REDACTED
VERSION Exh. CLS-7HC

Page 244 of 572




@ PUGET SOUND ENERGY

2018 RFP Evaluation Process Document

Appendix F. Presentations

Exh. CLS-7HC
Page 245 of 572



@ PUGET SOUND ENERGY

2018 RFP Evaluation Process Document

F.1 Presentations to PSE’s

Energy Management
Committee (“EMC")

Exh. CLS-7HC
Page 246 of 572



ADYINT
annaos
13D0d

SaAleniu| ssauisng labeue|y
Buos Apuid

8T0¢ ‘0¢ Jequiadas
jeuoljew.loju] ONG

d4y asuodsay puewa(
pue S824n0SayY ||V 8102

Exh. CLS-7HC
Page 247 of 572




ADYINA B

96 |ejol

MW 0¥-0¢ 9 asuodsay puews(
SO3Y 000°0€} - 000°GE 14 SO3JY pejpunqun
MW 001 L uondo 1eD / Ydd waishs

MIN Ot L J3AL 10 uni - olpAH

MW GZ-Gl I [euway1099)

MW 029 — 05 14 ‘us9) palll-seq) |einieN

MW GG — 01l € sseuwolg

MW 00G — 0€€ Z 0.pAy padwnd — abelo)s
UMIN 008 —0€ / M\ 00C — Ol Ll faneq — sbelols
MW 00S — GV 0¢ PUIAA

MW 062 — GE o¢ le|os

panladal sjesodolid QOT AlleaN

Exh. CLS-7HC
Page 248 of 572



e |
‘sges uawdinba auigqum
seb pue sanijioe] Jomod pue 1eay paulquod ‘saulbua Bunesolidioal ‘s DDS ‘S1DDD apnjoul Aew uonelauab pali-seb reineN [z]
‘swelboud
Jlamod uaalb Arejunjon ajdiinw aAIas 0] S821N0Ssal ajqemaual (MIA G>) |rews pue abire| 1ybnos 44y 19241q usalio /T0Z @yl [T]

€50'TT v 06£'S 1€ €066 9 6029 62 815'e v 065'ET 96 aviol
S T €T T seq [|ypueT f AS1au3-01-a1sep
S T uoIBIAU3D) pa1NquUlsiq
0881 T uoisny pjod
0set 9 oot T o0os 1 D09l + |euolipel] - |eo)
€ T 08 T #ST ] asuodsay puewag
efu % ¥ s34 pajpunqun
0ot L S/91 6 efu 0T 0ot I3 00T T uond |10 / ¥dd WaisAs
6ET € S91T € SOt Z LL T 14 © 8€ T Jamy Jo uny - 0IpAH
14 T £ I |ewlayloag
L0EY L1 88S¢C ot IvES 81 hAT4 ot LIET v LUOREISUSY paly-sey [eINjeN
ST T §534 + ssewlolg
06S 6 19 € L F4 ssewolg
006 rd 0upAH padwng - a8e.1015
157 4 5971 T (,5538,) A1en1eg - 29e.015
6EE 14 or 4 5538 10/pue 1e|os + puip
TLE T Wdd SAS J21UIM + PUIM
SotIT ot 98 8 9/L€ Tz 69¢ 14 109z 07 £0e€ 91 210YS UQ putm
oo T aloys HO - Pulm
8r8C oc 55349 + Ad - 48|2S
0T T e 4 LS LT ovee 9T Ad - Jejos
MIN sjesodoud # N sjesodoud # MIN sjesodouid # MIA sjesodoid # MIA sjesodouid # MIN sjesodoid # adA] aainosay
dej xey dej xey dej xepy dep xepy dej xepy dej xepy

LQ.N 10211 Us219) 44y 810¢/0¢/6 30 sv

d4Y 924n0s ||¥ S00E ddd 224N0s || 8002 ddd 224n0s ||¥ 0T0Z ddd 224n0s ||v TT0Z T SR

S,d44 3sed

9)ep 01 d4¥ 324n0S ||V ue 0] asuodsal 1sabie

Exh. CLS-7HC
Page 249 of 572



“(Juswirennd 1%90) JUsW|EUND [RLISNPU| 7 [e10JBWWOo) [Z]
‘Aoeded enuajod pauiquiod [e10] S199)4a4 uwnjod AN [T]

sjuiod
AIanlop uoIssiwSUel] o .
0z 69 ] 685°ClL 26 vLOL
PUIM YlIM z 4 Z Auswiieund 30 ¥d
Iejos Jred 01 10 ‘abelols v 6oL v [ouUeD peoT 198g ¥a
apn[oul 0y suondo puUgAH 4 B/u 4 $O3Y pelpunqun
I (o]o]" I uondo 1180 / Vdd weishs
SoJep Lels 1o ! 8¢ L J9AIM JO UNY - 0IPAH
/pue sylbus| Wis) SNoUep - op - leuay1099
6uioud b zLL b didey seo |eineN
o b S¥T b 1008 seo |einjeN
vdd buneresss/paxiy - b b 020°L Z 1009 se9 |eimeN
Juawoaibe b Gl L $S3g + ssewolg
19U10 IO |IOL ‘Vdd z zL z ssewoig
aseyoindjosse Z 006 Z 0ipAH paduwingd - sbelolg
Sybu uawdoeAsp e 8 8 I g9zl Ll (.ss34.) fieneg - sbelojs
:suondo ainyonais a|dyNN- e b b bor 4 $539 + JejoS + PUIM
b LLE b Vdd SAS JouIM + PUIM
‘se z L € €0g's 9l 8I0US UQO PUIM
. b 00t b 8I10US O - PUIM
yons ‘suondo Jayo sjdnnw z 8l 8v8'z 0z $S39 + Ad - Jelos
papnjoul sjesodoid Auey ! vl l ovz'z 9l Ad - 1e0S
abels juswdojanap ul ale
sy1o8loud pasodoud JO %506 e

uondo diysisumo ue paiayo sjesodoid
10 0462 ‘Uondo yYdd e paJayo spesodoud JO 926

Exh. CLS-7HC
Page 250 of 572



S | T1VILN3IdIIANOD

suondo
SS38 + 903 + PUIM

PUIAM
SS38 + POS -
Ad = 18105

abeieis oiphy padwng

uoneseuab

pauy-seb [mimeN

JoAU JO ung = oIpAH

[IENLETY

S938 + sseworg

ssewoig

(ss38) weisis
sbeiois AGisua Liapeg

ADYINA

LA L

Jc.d

uoibuiysemn
ul pareoo| ate pasodoid syosloud Jo 940/

REDACTED

Exh. CLS-7HC
Page 251 of 572

VERSION



suonenobau paAladal
ue)s | aseyd 1o pua sjesodoud

0] |[enoldde 186 ay] e ajepdn uo a1epdn
0] [euoIsIoag [euonew.ojU| [euonew.IoU|
610D  610¢ {elN/ge4 8L0C 0c¢ des

}si| Hoys

|euly }03|9s
‘uonjenjena g
aseyd aja|dwon

61L0C ¢O

uonenjeAa
¢ 9SEUd 104 3s]
3jepipue? }293|3s
‘uonenjeas |
aseyd aysjdwon
610Z JelN/qed

sjuiodyono] DI

3Sd 0} anp
ale sjesodoug

d4Y asuodsay
puewaq

R 32In0say
II¥ paAoiddy

oLNM
8L0c 8c unr

ADYINT »

810z ‘vz key ~
810z ‘2z e
8L0zZ ‘'GLaed ~

[euonewIou|
o|l-9.d

JLNM Yyum
Palld 44 HE1Q
81L0C 6C 1N

ouljsWll d44 810¢

Exh. CLS-7HC
Page 252 of 572



Exh. CLS-7HC
Page 253 of 572

SaAlenu| ssauisng Jabeuen
Buos Apuid

6T0C ‘TC YaIle
[euolfewioyu] DN

ADYINT
annos S}iNsSay T 9Seyd d4d
130Nd




¢ |

SINsay T 8seud d4y :feuoiiewloju] DN 6T0Z ‘TZ UdIelN

uoISSIWSURIL D-PIN 3|ge|leAY =

say dO + Wd + "SUOD SS3| peo Yead 99d LT0Zd =%

pume=a

oIpAHE== S10B1JU0D -

Seo [eJnjeN mmm dusjoo==a
L L L L L L L L L L Y 9 9 L L L L L L L
& & & T & &S SS
CURC N R S S S S O

paau Aloede)

r 000'T

r 000'C

r ooo'e

r 000'%

r 000's

r 000'9

000'L

LEOT 9EOC SEOY PEOD EEQY TEOC TEOC OEOT GO0 BOO0 L00F 9EO¢ SIOT OO0 ¥T0C QP07 1ZOC OC0E 61O EIOD

T 005
+ ooot
0051
| 000z
005z
(¥M) Ad 2105 MW 96T
WM Ad J2195 MIN 99¢ (wm) puim M 012
(W) puINL M BBE = SD3U W49
=S)EAWLE'T 000E
UONCAIFSUOT) 553 (T4 D3N J3Y —w— - posE
oIpAHCT
S23H PANURY PUR PAINPO S JO SIUROLUE WIRLLIEIA)
000Y
paau O3y

suondo ABojouydsal pue 821n0sal JO A1alLIeA SpIM
e Ul paAladal sjesodoud QOT Ajieau yium asuodsal piodal e paonpold Sd4y

8T0Z 1snbny anp aiam sjesodold

Aj@Anoadsal zzoz pue 120z ul buluuibaq
spaau Alloeded pue (D3Y) 1palo ABIaus ajgemaual 199W 0] PA|l} dIOM Sy

8T0¢ =2unr ul Sa3inosal

a|gqemaual pue Aloeded 10} sd4y palll 3Sd

Exh. CLS-7HC
Page 254 of 572



€

| sunsey T aseud d4y :reuonewsoyul QNI 6T0Z ‘TZ UdIeN

‘sisAjeue T aseyd ay1

Jo 1ed se palenjeAs alam Aay ‘aA0ge JUNOJ 3|gel 3y} Ul papn|oul jou
ale sjesodoud ay ajiym abeio1s 0ipAy padwnd auo pue Auo-O3y
auo ‘T aseyd bBuunp spesodolid paloljosun om) panliadal osfe 3sd;

vov's 14 06S°€T L6 viol
L'8 T ST 9 asuodsay puewaq
B/u € e/u S $J3y pajpunqun
0 0 00T T uondo |[ed / Vdd waisAs
8¢ T 8¢ T J9AIY JO uny - 0upAH
0 0 134 4 |lewsayloan
8€ 4 LLET 1% uol1elauan pally-sen |ednieN
0 0 QT T $S3g + ssewolg
LT T L 4 ssewolg
0 0 006 C 0JpAH padwnd - 23e101s

0 0 S9¢CT LT (,5539,,) A1o118g - 98RUO1S

0 0 E14 C $539 Jo/pue Je|os + puIm
00¢ T TLE T Vdd SAS J23UIM + PUIM
w9t L €0€E 9T 9J0YS UQ pUIM
0 0 (004 T 9J0YS JJO - PUIM
00T T 878¢ (014 SS39+ Ad - 4e|oS
0S0T 8 ovee 91 Ad -4e|0s
MIN s|jesodoud MIN s|jesodoud adA] 224nosay

de) xe\ # de) xep\ #

6T/81/€ J0 sV

Alslanip ABojouydsal pue 82I1nosal 199))al
uolenjeasa g aseyd 4o} pa1ds|as sjesodold

S10011pal

uolssiwsuel D-pIN 10} suonoaloid
1ua.Ind Ino Buneaq ae sajgemaual
Auew s1sebbns sisAjeue T aseyd

uolnelauab pall-seb paiajo 7 Ajuo
a|lym ‘suoneinbiyuod abeiols Alaneq
papnjoul O ‘sjesodoud [e101 /6 JO

ddd siyl
ul 3Sd 01 9|ge|leAe saAleuIale YliMm
annnadwod 194 j0u aJe 1nqg ‘fenualod

MOUS pue pauljoap A|qetapisuod
os|e aney saolid abelois Alaneg

sadA)
921N0sal Jaylo 0] pasedwod pauloap
Ajreonewrelp aney saold Jejos

T 9seyd WoJ} suoneaiasqo

Exh. CLS-7HC
Page 255 of 572



v | sunsey T eseyd ddy :feuomewoju] DN 6T0Z ‘TZ UdIeN

‘lesodold yoea wolj sialo 1saq ale alay umoys sjesodoid
sisieue | 20 I porn I 5

NTo) pubueny M 002 pUIM padeys - PuIM |IIH USPI0D 0T8T

. SILp ul papnjoul Jou aloyaldLy | ol PUIM 6L181
MBIASJ JapUN Surewal JoalIpal | o (I ST e

SIY} JO 1SOD pUE 32IN0S ‘UOIRIO| | (il DU /18T
9y} ‘a|qises) sI >>_>_— Buiurewsal | M il uolssiwsues | XXXXX
9yl 0 103alipal 9[IYM IOMIBU | yo M Il fewsay L €0T8T
sS\vdg UIyum Slurensuod | wm M feuuay L S0TST

areB moj) pue suonenoed | y¥o ssaa (¥l ss3e + rers 6ET8T

D1V parepdn uo paseq | vm (il rejos G218t

alninj ayl ul Area Aew pue abueys | vMm m(l rejos 118t
01103[qNns aJe s)Nsal 8y ‘WalsAs | YM M|l 8IS vIi8l
Juasaid ay) Jo Joys deus e aje | YM (Il i £e18T
pue elep 1Ua1Ind 1sow ay) uaalh | YM o | 18105 e
passasse aJe sjoalpay ‘O-pIN | Y™ M 1e10s celsl

01 109811pai o} 3|gissod sI MIN vm WA LS tiist
Ajuo Aj@1| S 11 Janamoy ‘WaISAS v | fE198 SET8T
e al MIA JBNIY-J0-uny ,018T

S\/dg U0 1081ipai oy s|qeyrene | - r AIUO 534 06181

oq Aew >>_>_. ‘Buoud Abssus |, ozu( N Auo 03y G9T8T
1041580310} D-pIN Buisn pue | o3( il Aluo 03 €987
‘wia) Jeak-0g e 1oj Zgog ‘Arenuer | | (I PUIM LIV 9/18T
s|ge|lene I - . LN | PUIM LI €L181
I 0 voissiwsuelvdE | o] PUIM LIN 69T8T
10 MIAIOOT 1O 108.1pal © S109|19Y xx | VM (il asuodsay puewsaq T028T
VM M LT ssewolg fetasnpu |dS 00T8T

"MING 1Sa1eau ayl
0] PSPUNOJ 318 UMOYS SIaqUINN x

(2bueyd 01 19algns ‘swi} Ul J0YsS deus e ale Ss)jnssal)

Z aseyd Jo} 1s|| ayepipue)

N
T =
5 o
v ©
ok
SRS
= o
> oD
<
EP

VERSION




| sunsey T aseud d-y :euonewnou] OINT 6T0Z ‘T2 YdIe

(6102 |Udy paredionue) |ig AB1su3z uea|D o sjoeduwl [enualod e

suondwnsse 4y uaung isow yojew o3 suondwnsse O3 arepdn .

[apow Buluaalos oljojiod ul Bunsal oLreuads [eUONIPPY e

[esodoud yoes JOo SjIaw pue SySi ‘SIS0 arenjeAa 0] 82uabijip anp [euonduUN}-SS0JD ‘pajeIag e
“SUOITeIapISuod ¢ aseyd

suonenobau (mojjo} 01 S)yNsal
uibaq 01 pajre1ap) synsai T
[enoidde anledal aseyd uo arepdn
01 [euoIsIoaQg [euoneuwi.oju|
6T0¢Z aungc 6T0C 6T YdIe

sjulodyosnol O3

sjuapuodsal 0}

was sysanbai elep

pue suoneoyou

1S1] Moys |euly sjuspuodsal MES wea) uonenjeas ‘parajdwos
109|3S ‘uonen|eAd woJ} anp sysanbal D1NM 01 S)nsal dd4y Joj Bunssw uoienjens
Z 9seyd ae|dwo) 'lEp pUNOJ 1Sii4 T @seyd Juasald 1OX2 Z aseyd T @seuyd

610c¢ aunf 610¢ ¢ [UdY | 6T0C L UoTeiN 6T0¢ Ydre

Exh. CLS-7HC
Page 257 of 572

sdals 1xau g aseyd



ADYINT
annaos
13D0d

SoAleNIu| Ssauisng Jabeue)
Buog Apui)

610¢ ‘G |udy
Jeuonjewoju] DN

6T0C ‘TC Ydorew
uo uoneuasaid [euonewuojul DN 01 Xipuaddy

:S}INs8y | 8seyd d4Y

Exh. CLS-7HC
Page 258 of 572




sjInsal aAnelenb Jo Alewwns aAljN0aXg .
s)insal sisAjeue aAelUEND .

S)jnsal pajle}ap | aseyd -

soleuads aolud | aseyd

suoniulyep solew bulusalos aAljeIueNy) .

uondwnsse pasu 82In0sal | 8seyd

Xlpuaddy

Exh. CLS-7HC
Page 259 of 572



‘say dO + Wd + 'SU0D SS3| PROT Yead 98 MO == 'say dO + Wd + 'SU0D $S3| prO Yead 22 81024 ==
uolssIWsUel] O-PIN 210eIBAY PUIME=D
olpAHC— SjoeluoD .
Se9 |elnjey mmm duisjoneD
L 4 L
Q ) Q
& &
| i

- 000}

- 0002

- 000'e

F 000'F

MIN

000's

- 000'9

mss obhz

- 000'L

000’8

1SB08.0)
puewsap g10z4 0} payepdn pasu Jead :| aseyd

Exh. CLS-7HC
Page 260 of 572



vaON #wjmjd\v 1SB08.0} puBWASP 81024 U0 paseq pajepdn 1sesa.o) pasu a|gemaudl 4y /10Z :89In0S

6€0C 8€0C LEOT 9€0C SEOC vEOC €EOC ¢E0C TE0C 0€0C 6¢0C 8¢OC LrOT 9¢0T STOC veOT €¢0T ¢TOC Teor 0¢0T 610C

-0
- 005

- 000T

- 00ST
o
m
0
- 000T
o
o
A o

A
(VM) Ad 1BI0S MIN 68T - 00ST
VM) Ad 1€]0S MIN L8Y (VM) PUM MIN LT N | VM) Ad 180 Ml 6LT
(VM) puIm MmN 9TY = $)3Y M06L (VM) PuIm MmIAI EST
=s ’ = SD3Y Y68%
23U NZEE'T o
UOIIBAIBSUOD SS3] 8T (PRIN DY —¥— | | (e
oJpAHET
$D3Y payjueq pue paonpoud Jo Syunowe wnwiuiA
000%

1SE0810) puBWAp
g10Z4 01 pajepdn pasu a|gemausy ;| aseyd

Exh. CLS-7HC
Page 261 of 572



sozIs pue sadA] 8ainosal Aloedes
1ualayip Burredwod 1o} |nyasN

‘uonNqUIU09 Ayoedes :(0A-m3/ad$) pssu 03

sjoaloud ayj Jo anjea Jusasald ayy Aq paplAlp 1duaq oljoplod sjoeloid

UORNQLIJUOD JO JIUN/LBUS(
oljojyiod pazijaaa]

sonsuaoeIeYd
Buneiado Jejiwis 1o swes ay)
yum syaafoid Burredwod Joj [ngasn
(038-umw/$)

O3 Al8usq otjojiod

'sO3Y Aq papiaip Hyauaq oljofuod
ay} Bunyey Aq oujaw aAoqge ay) uey) MaIA Jualaylp Apybis e sapinoid

sonsialoeIeyd
Bunesado Jefiwis 10 awes ay}
‘uonelauab anjen jJuasaid jou 8y} AQ papIAIP ‘S}oayd Pud YUM pouad | sl S ek (6 )l
Jeak-0z 8y} Jo Juswadinbal anuaAal anjeA juasald 1ou s,80In0sal Y (O3y-uMI/$)
}S092 pazi|aAdT]

anjea
Auoeded Jsjuim awes ayl yum
sy03/oud Bunredwod 1oy [nidsn

($) Jiyouaq oljojiod

‘ABajenss oljojiod oususb ay) Jo Juswalinbal anuaaal oljojod
juasaud 18U ay) pue ‘(8a4nosal oususab e saoe|dal) joaloid pasodoid
O Juawalinbal anuanal oljojiod anjeA Juasald jJou usam}aq adualaylqg

saloeded pue soljsus)orIRYD JUuBISYIP YIM S80JN0sSal yuel
pue ajedwoo 0) S MOojje solujaw Bulusalos aAleIuEBND

Exh. CLS-7HC
Page 262 of 572



Exh. CLS-7HC
Page 263 of 572

salbojouydal
"JIpalo Ajoedeo yead Ss0Joe JIpald Aoeded yead
papiAlp ABlaua ay) JO anjeA Ja)lew ay) SS9| }S00 8y} JO aNn|eA Juasald 10 1509 Burredwod 10} |ngasN

(MmX/$) 1P

Kyoedes yead/3soo joN

seiq 9zIS SanoWal
‘sonsueoeseyd Bunesado
Je|iwis 10 awes ay} Yyum

s103/0ud Bunredwoa 1oy [nydsn

'9zIs Jo} selq Buneulwie Aq
aq 0} sanoeded Juaiayip Jo sjosloid smo||y Juswalinbas anusa.l
pasodoud ay) Jo anjeA juasald 1ou ay) AQ PapIAIp 1IJouUa( O1|0j110d

oljes Jyauaq oljoj3iod

sazIs
1uaJayIp Jo s193loid ajgemaual
'sO3Y 8y} Aq Burredwod 1oy [nyasn
papiAlp ABlaua ay) JO anjeA }ax)Jew ay) SS9| }S00 8y} JO aNn|eA Judsald (D34-UMIN/S)

D34S0 JoN

sou}aw Bulusalos jeuonippy



aoud

uoQJeod uol/zy$ + | oueusds — (3so9 [e1oos apimM-993M) 20D 'S

9old uogJed uoy9L$ + | oleudds — (LE9L @AenIul) Zoo ¢

Xe}

uoQJed ou YIm 43| /1 0Z 84l wolj 8seo aseq — xe} uogJed oN ‘|

solleuads aold | sseyd

Exh. CLS-7HC
Page 264 of 572



9 06 En st u s 61181

99 wt E3 ve oL s 18181

05 28 £ e st s 99181

3 1€ n 18 v s ogt81

81T €91 i3 €6 € $ €€T81

ss 0T B 68 u $ 181

95 T 43 95 72 $ (A

oy w €5 9 o $ oztst

12 W s 6v 69 $ 60181

7 723 £ 8zt 89 $ ovist

28 ot £s1 16 9 $ ovsT

w or 05 22 99 $ 60181

61 15T Iy 2z s9 voT8T

15 & 19 <] 9 $ sc1st

es LT 6 €5 £ $ vL18T

69 101 v v9 w9 $ €€T81

12 3 65 05 9 $ 82181 P

243 s vt 9t 09 $ TzT8t “

06 oot 89 09 65 $ L8181 Q

ov (3 v € 85 $ 60181 qu

Lot 601 99 88 s s £€T81 o

6v €8 85 € 95 s 0€T8T el

£ s8 ov 9 ss $ 99181 -

8L Lot osT s6 s s ov1st

08 w1 vs 15 £ $ T8t

i L i 3 F23 s st

8 68 2t ] 15 5 L8181

65 16 13 (-] o5 5 €€T81

2 se laz ] 6 s 18T

vzt 9 {3 or 8 H TeI8T

281 €11 a5t ] i 06181

ot sot s

szt 96 s

1€ €€ s

85 20t s

€ 8 s

ozt 223 s

2ot sy §

v8 €t s

81 (54 s

st st s

Ed €T ]

ri3 P4 s

€11 8 s

233 i s

LA S

&y b 5]
]

E3 ve s

9 86 s

o1 €1 s

(23 (23 s

8z 61 s

9T a S

68 LE s

(743 ort

SLT €6 S

61 oz S

18T [433 (=N

€T St S -

a3 ot $ _0. m

— ; %2
$ -

vst 533 A o

s8T ozt m -

< €

v s

o8t jai3

1 81

0T €

i L

o 4

29 ]

st ot

s u (s fRal

ot 3 £e o9

e 2 Lz 61

23u/$ /S 234/ B /S 5 UMIN/$
JueY [e32OS uEY 994 70D AUEUZOION  [EI21205 224200 ZODON | uey [e321205 uey 224200 HUEHZOION  [e3dp0S 224200 Z0DON  [)uey [e19120 Huey 994700 HUEHZOION  [E1OP0S 934200 ZODON dquey  soueuads |y
234/150) 313N oljey 31yauag oljoj10d J3Y / 1j3uag oljoj1i0d 150D pazi|anaT | dlejdaweN 13loid @l a3loid

AOHON\N\Q jose mu_zmw.; 92/N0S3Y I|gemauay - >._WF_ESW S3|nsay aAneluen | aseyd d44 8102

Exh. CLS-7HC
Page 265 of 572



10z 96T v/ N viN |t L3 @ H L9181
[ L6t viN viN viN usL 651 st s Lo181
66T 6T VIN VIN /N 5T 15T 151 s 98181
961 61 0 YN 0 6t1 95t 95t s To181
6T €61 00 VIN VIN Lg sst sst $ 90t8T
vt 681 To /N /N vt ST ST $ 28t
st 81 st Ty 60 VN 23 it €5t $ 8181
€61 881 10 /N /N 21 £s1 st $ A%
861 6T 89T VN €0 0 1433 €€t 18T $ 8ET81
£ €81 09T 99T 6T 50 T0 B €1 ost $ 8ET8T
3 9 £sT 65T 95 60 €0 €11 £ 6v1 $ SET81
o Wi 433 £ 00 9T 50 st ovt 8yt $ 89181
A 243 et o1 zo- 8T 90 61 i w1 $ 89781
3 w9t 66T €St 58 €1 [ (343 v ot $ 8ET81
173 6T 9T 09T 7z 50 €0 et 6v1 sv1 $ (7353
(a3 ut 90 ES 3 50 €0 Jiad i 1 $ 218t
est 8T 91 29t ST [ 70 st T €1 $ o8t
s6T 60 651 €91 T0 90 70 ovt €8 i $ SET8T
£723 &3 sstT 51 8T Lo €0 611 Le1 e $ 80181
ks 81 291 sst Ve 50 €0 v €1 ovt $ SETsT z
oct 99T L 6v1 68 TT 50 811 vEL 6€T $ 18181 ]
22 et [ st Ve TE vo 26 201 8€T $ TvT81 =
1223 ot L w1 oot ot s0 501 Jrad 151 $ 80181 w
ozt 891 6v1 wr voE- o1 90 2t 9t 9T $ €118 =1
11 69T wt ot ot Tt 90 01 set set $ 8L181 -
22 98 65 s6 9T 6EL [ 6L o et $ ss181 »
68T 12 €T 88 €0 Tt 9T st 81 €€1 200dn
81 981 991 [ T vo €0 B 861 €1 $ SET81
€21 9T (3 €€1 801- 80 60 ozt st1 T€T $ 62181
261 06T 9T 85T Tt vo £0 424 621 [ $ seTst
18 1€ 15T Le1 75 ) 80 33 ost (343 $ 9€T81
{433 65T SET 9€T vs ST 80 86 611 821 $ La18t
691 et svt o1 €51 T 90 Lot Eial Jial $ 80181
60T ozt ovt w1 0L €1 ) €9 353 9zt | S5ew0ig [ELSNPUI 1dS 00181
a3 28t 85T TSt 65 70 v0 a3 0€T sz s 6LT81
vt 95T 323 ver 91 501 243 L $ 80181
13 81 a1 05T ) 05 12 21 s 99181
891 723 Tl a z1 o1 i e 5 80181
98 st it sEt £t 56 41 e s v818T
ott 09T an ozt ot ot 0wl ozt 3 62181
£ €€T 501 821 62 lsst 101 611 H ovTsT
98 st oft a1 1 b6 {13 oL s v8T8T
€01 ST Bt &t 3 ot ot L8t E; 80181
50 g€ 9 o5 ros 15 5 9Lt $ 8TTST
sot ovt £l 24} T 501 C st1 5 €1T81
1 ST 801 a1 st [ B S0t ¥IL 5 2181
oot vET Lot m 5z 1 5t ot €11 $ ovisT
86 [543 voi i 13 oot o0t 38 s 80181
6 sz 108 an TE 66 73 i s 20181
59 90t &3 €11 ¥ 29 8 o1 s 08181
1 ST 601 Tl it i 01 601 s €eist
58 33 5ot 1} X 6 901 #01 s 62181
89 60T vit Le 5 69 38 o H 08181
s6 I3 w0t vE £ 16 ® 901 s zet8t
233 9t el g1 6 6 F a1 s LeT8t
€6 ST BIL sot o1 £ lewe ozt ot s ov18t
v6 o1 (313 EOF (1] £1 15t i £01 s ovisT
09 it 6 S8 vE 1 9 6ot o s 2181
[ €01 1 £ % vl 65 % 101 [ stist
66 2 ] et 5y 60 i o8 ot 5 vL181
% 6€T (] ogt v 50 Fid 4 i s vL18T a
501 1zt a1t sn vz 1 £3 53 #5 ] 60181 o 7
98T [ ozt = Tz TE ot w 6 200dn o
68 1243 i6 ot (13 [ tad ¥ % £ 61181 n =
) 6 % wr TT vE ot s set s6 $ 9E18T -
s £33 st Pias 8T vs 60 4 sz v6 $ vLT8T o &
101 8.1 18t 6€1 /N ot 80 95T ort €6 $ ovisT -
s L0t 9 set 8T €9 ot 9 4 4] $ vLT8T m -
4 ott 7 i3 53 0s TT a3 v 16 $ vLT81
ot 85T T2 801 T9- Tz [ 08 [ 06 $ LeT81
E3 L0t 19 901 ve £9 Tt ot 24 68 $ vLT8T
333 191 f2ad at 06 0z 3 st 6L 88 $ setst
ve ST 86 66 G €€ vT ve 7 8 $ 60181
vs 6 99 oL Tz st 61 3 oz 98 $ seTst
£ 66 e 08 €z s's 61 8 6 s8 $ verst
vz et S8 6 TE sv ST o 65 v8 $ 60181
€8 w 201 € st 3 3 9 ot €8 $ 62181
06 ot i3 oot Te e €1 8 8L <] $ L8181
06 sst at 6L ve €7 61 v8 7 18 $ L8181
B4 ais v8 6 0 sy ST 19 99 08 $ 60T81
o 6 o u £ s 61 28 06 6L $ vETST
06T ost [ras 29 st 81 sz 333 Fiad 8L 29181
234/$ 234/$ 234/ UMN/$

Juey [EI9POS YUY 334 20D AUEHZOION  [BI9OS  34Z0D  ZODON  [)uey [EIOPOS YUy 394 Z0D AUEYZOION  [B120S  324Z0D  ZODON  [)Uey (191905 JUey 240D HUBZODON  [e9POS 394200 ZODON quey  soueudds Iy

J34/150) 13N oney 11yauag o1joyHod 23y / 1j9uag o1joj1i0d 1507 pazi|ana | aejdawen 13foid a1 »afoid

Exh. CLS-7HC
Page 266 of 572



234/$
Jjuey [e121205 yuey 324 ZOD Yuey ZOJ ON |e1aR0s

J34/150J 19N

234/$
2232700

234/8
ZO0JON

viN ¥iN
viN wiN
vIN Wi
viN L0
viN ¥IN
VN wiN
viN wiN
viN N
wN wiN
wiN i
viN N
N /N
Vi Vi
/N wiN
viN vIN
wiN ¥IN
viN ¥IN
N w/N
iN wvin
N wiN
viN wiN
viN vIN
viN viN
viN vIN
Juey (331205 Juey 334 20D JUEYZOION  [e321205 224200

oney Jyauag oljojuiod

200 0N

S| pue umop sYeaiq uone|nd)

3/$ 3/$
juey [B33190S HueY 334 ZOJ YUBY ZOJON  [€3I30s 223200
23y / Myauag oljopiod

/S
ZOJON

11423q oljoj1i0d 3U 4503 13U € Ul SYNS31 11J2UaG OljoJ1IOd 31 Ji 1eyy ST UOSERI AL “N§AU3] O1jfOd 40} n[eA /N aney sfesdosd Bwos y

sjesodoid 35043 oy 2113u Nyl SS3] St SIY} BSNEIA] 150 PaZIIaA3) 10} NJeA /N ALy S[esodoid Ajuo D3y '€
SMely [e1e3 4y sjesodosd 10 s{esodosd UMEIPUIIM JaLHIa IESIPUI 1] U3 JO WOHOG L) SPIEMO} 1e SaUI| In0 PaAeID 7
‘Bupjues mo| st pa: ‘Supjues uSiy st uaa8 :awayds 10j0d Supjuey ‘T

sal0N

o181
8181
28181
69181
69181
vZ18T
218t
vZ18T
(s
$2I8T
vz18T
2181
vz18T
9z18T
9z181T
9z18T
92181
oTT8T
oTT8T
oTT8T
oTT8T
TETST
oTT8T
9TT81

UMN/$
Auey S0LEUIS ||V

150D pazijana] | aiedawen aloid aialoig

REDACTED

VERSION

VERSION

Exh. CLS-7HC
Page 267 of 572



S 9 147 8S LS MI LYT8T
[ 8 0s 8 95 M 2sT81
19 v9 15 65 s m 0028t
7 66 €5 88 s m 8ST8T / 9ST8T
8 Bl €9 st €5 m 8ST8T / 9ST8T
9L 99 (4 S (4 M 8ST8T /9ST8T
9 [ 6 19 13 m L5181
13 22 22 (32 05 m 8ST8T / 9ST8T
6¢ €5 12 6 6 m Ly18T
€5 6 vy €5 8y S M vyI8T
8 9z £3 62 113 M L0181
113 6¢ 142 £3 9 $ M LST8T
v9 09 22 95 12 M 88181
(3 23 ov vE (2 m 8ST8T / 9ST8T a
43 65 112 29 (32 M L5181 =
oz 1€ 8t s6 o m Sv181 B
13 €1 6¢ se 122 m 8ST8T / 9ST8T - “
05 [ 23 89 ov m (5181 a o
8y 5 9€ [} 6E M 8ST8T / 9ST8T m -
122 s ve w 8¢ $ AN L5181
(374 95 SE [47 LE M 8818T
9y 42 33 v %€ M 8ST8T / 9ST8T
44 (74 € 08 sE M SyT8T
34 s 143 vy vE M L5181
w 9y 67 v £ M 8ST8T / 9ST8T
ot Ly 8T 9 e M €028T
s 8y i3 1s 1€ M 100dN
L8 112 Jad 9¢ 0E $ [ 65181
33 ov st J13 (74 5 0T8T
k:14 8¢ 9z LS pis s SYT8T
143 143 44 1€ 92 s 0T8T
ve 33 24 8z sz 3 0T8T
Jad Jad 24 9z vz 50181
14 (3 14 Jid £z $ 0T8T
4 4 [i14 34 1z $ 0T8T
€ 0z 61 0z 0z M 10281
62 44 9t ve 61 s 0T8T
14 6T £l 8L 13 2028t
€1 st A3 1 Vi s 0T8T
9t A3 T 91 91 MW 10281
[ 9 St I3 st S £018T
T ot T 43 v T0z81
61 9t €1 £r £1 5 0T8T
ot L 8 L (49 5 0,181
ST T 43 11 i3 i 0T8T 8
44 st 6 vt ot 5 50181 3] =]
6 6 L g 6 XKXXX -
8T a5 S 6 8 $ SOTST =] m
T 8 z ot L $ 0T8T M -
L 8T 9 9 9 SSewolg [eLIsnpul IdS 00181
2 S 12 S S 3 M [ZAL:]S
9 v € v v $ M 9,181
T T 9 T 3 $ M €L181
€ € [ € © $ 69181
4 4 T z 1 S 69181
I homifs ahwi/$ i hemfs ahmi/s uMIN/$

Juey [e32105 yuey 334 70D YUY ZOD ON -Mi/$ [EI30S 334 20D TOJON  [uey [e31905 uey 334 ZOD Huey ZOD ON -MWy/$ [€1910S 934 20D 203 ON uey soLIeudds |Iv

JA-p /350D 39N JA-p / Myauag oljojriod 150D pazi|aAs] | 3LV1dANVN 193foud al »afoud

(6T02/2/¥ 40 se synsas) aainosay Aldede) - Arewwing synsay aAieynuen | aseyd d4y 810¢

Exh. CLS-7HC
Page 268 of 572



L0T L0T L0T
90T 0s 0T
0T 88 SOt
08 9L €0T
86 0T <ot
ot 68 10T
10T €8 00T
00T 0L 66
€0T SE 86
SOT 90T 96
L6 St S6
S6 LS €6
96 €0T 6
€6 ot 6
66 98 L6
(43 10T 06
6 SL 16
16 00T 68
68 L6 88
88 86 98
€8 16 8
65 L9 8
S8 S6 €8
18 €6 18
8L L8 8L
€L 143 LL
6L 8L 6L
98 6 SL
L 18 9L
(4} 4} 08
69 6L L
8 S8 (44
SL 08 €L
€9 L 1L
LT (43 L9
9 T 89
85 19 69
95 1% 99
09 69 9
174 @ 6S
LS 89 9
124 85 9s
@, €L 19
L9 LL 0L
SS S9 09
0L €C 85
89 1L LS
S9 €9 S9
99 9€ SS

IR
Jjuey [e39120S Hjuey 294 ZOD HUeH ZOD ON -M)/$ |e1a120s

ihmwr/
924 Z0d

JA-MY /350D 13N

hwi/s
TOO ON

"YMIAI/S U1 1503 pazi|ans] aAey Jou sa0p 3 ASIaus 4o Jasn 3au i jesodoud a8el01s ASiaus ay1 20uls 1502 PaziaA3| 40} anjeA /N aAey sjesodoud adelois ASiaug ¢
‘smel4 |e3e} yum sjesodoud 4o sjesodoud umespyum Jay3ia a3edalpul 1sl| Y3 J0 W00 3y} SpIEMO] Je saul| 1o pakels 'z

01
sot
vot
€01
0t
101
oot
66
86
L6
9%
s6
v6
£
%
16
06
68
88
I)
og
cg
8
£8
8
18
08
6L

i 8t
IS
st ot
€8 st
9t v
T £t
or zL
€9 1w
%6 ot
61 69
59 89
TL 9
9 99
18 s9
L6 9
€6 €9
09 29
[2d 19
66 09
€0t 65
o€ 85

JA aA-m/$

Jyuey 331905 Hjuey 933 ZOD U ZOD ON -M)/$ [eId10S 334 Z0D

JA-1 / Wyauag oljojriod

ih-wi/g
Z0J ON

yMmn/$
jyuey SOlIBUIS ||V

150D pazi|aAaT

$zz333333

31V1dINVN

*Bupjues moj

103f0ud

paJ ‘8

el 431y s1 usaJ8 :awayds J0j0d Bupjuey T
s310N

1onpoud Ayoede) yead vdg
65181
68181
0ST8T
0ST8T
09187
€S18T / 6718T
0ST8T
€ST8T / 6v18T
68181
09781
67181
6v18T
£YT8T
yST8T
€ST8T / 64181
SST8T
67181
70281
7ST8T
¥ST8T
SST8T
TST8T
£YT8T
SST8T
¥ST8T
9181
8187
7S181
yST8T
LST8T
7ST8T
1ST8T
£YT8T
SST8T
SYT8T
9181
LST8T
8ST8T / 9ST8T
SST8T
50281
SST8T
TST8T
LST8T
LST8T
LYT8T
8ST8T / 9ST8T
LST8T
LST8T
8ST8T / 9ST8T

ai 13foud

REDACTED

REDACTED

VERSION

VERSION

Exh. CLS-7HC
Page 269 of 572



‘A1obares jesodoud Jejnonsed Joy euaio Bupjues Arewid Sa1edIpU|yys

paIapISU0d 0S[e ISd "0LBUaIS ZOD ou ay} ul fesodoid yoes wouy J1ajo 1saq ayj Juasalidal a|gel syl ul UMoys S)nsal aaleyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy

‘sowaw 199(oid fenpiaipul ul payuswnoop si [esodoid yoea Jo SySH pue SsiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xurew siy | «

‘Bupjuel Jeak emoyy Jeno

Jyeusq oljogod pazijens| ybiy Ajeaneres
2y} 0} anp d-y 82Inosal-|[e 810z

ay} Jo 1xau ay) 0} paaooid joafoid siyy
SPUBILIODaI Wes) d4Y aY] - pajodjag

90inosal Ayoeded

B SE JUn0d 0} palinbai aq pinom yoiym ‘yuejd

0} podsuel seb wul si 19y} Jayaym Jesjo Jou s|
“isu [euone)ndal o|qeIapISuod

aq Ajay1| pinom 818y} ‘uoiesauab oujos|e pue
waysAs seb [einjeu [eo0] ay) woiy sbueyd ajewi|o o}
uopnquyuod ay} Buipnjoul ‘(L OH9,) seb asnoyusaib
Buipunouins As1aAosuo9 [e1oos Bulobuo ay) usaiD
eldwA|Q ul palapisuod Bulaq Apuanind

uone|sibal uoqued Aq pajoedwi aq Ajay1| PINOAA

pue| Jusoelpe uo Ayunuoddo uoisuedxy
Aunwwod ayy ul 8oussaud Buosg
(pIing mau uey} Jayjel) ays [euonesado Bunsixg

dd4y ul
Apuauno |esodoud [ewlay) aAIsuadxa JSes| puodas

(vdd) 1eak o} :uuey
2202/10/90 Heis

MW 40 . MIN

9|9AD paul |euone:
Jajsuel] 18ssy Jo (,YL1D,)
Juswaalby buljjo] Ayoeden

€0181

'S3sU aAne)iienb mo| pue Bupjues

Jeak yemo|n| Jano jyauag oljojuod
pazijaas| ybiy AjaAnelal ayy 0y anp pue
‘Buyues (,03y,) Npalio ABlaus s|jgemaual
190 Jyauaq oljojuod pazieas] ybly

8y} 0} anp d-y 80InN0Sal-|[e §1.0Z dU}

Jo aseyd Jxau ay} 0} peasoud josfoid siy}
SPUBLILIODaI Wes) d4Y aY] - pajodjag

olignd usaq pey
}1 JI UBY) 9|qB|IBAE S| UOHBWIOJUI [BIDUBUL SSO] 0S
Auedwoo pjay Ajejeaud e si saLysnpu| oyioed eLalg

punoJe-j|e sysu [ewiuip
wa)sAs ISd Yim pajosuuoalau]

ayis [euonesado Bunsixg

‘pasu

Ayoedes ay} 0} uonnguiuod ybiy Ajjeuoipodoid
Buronpoud O3y

anisuadxaul AjaAnejoy

Ayoedeos sieak /|
1202/10/10 (.009D.)

ajeQ uoneladQ |erIawwo)
ajeidaweu pIN L

ssewolg |euonesadQ
(vdd,)

Juawaaiby aseyoind Jamod

SBISNpU| OI0Bd BLBIS
ssewolg uojbuling |dS

00L81

sleuoney 2

() sxs1y aAne)ENd

(+) sabejueApy aAie}end

['uiasay g|-g sabed
‘sjinsaJ aAnejjuenb aag]
«SHNSaY aAneUEND

j98foud

(swreu 309foad Aq Ajjeonaqeydje paziuebio) asuabijip anp pue uopeziwndo g aseyd 1o} pajos|as sjesodold :)SIT HMOYS ajepipued)

‘ula1ay Z|}-g sabed uo aie synsai aAneUENY

6102 ‘G |dy

AVILNIAIANOD ATTHOIH -

d4d 810¢

sArewumg aapndaxy — 44 S10T

ADdINT
annos
135nNd

ON
T =
5 o
v ©
— O
7
O]
= O
> oD
<
EP

VERSION




‘A1obares jesodoud Jejnonsed Joy euaio Bupjues Arewid Sa1edIpU|yys

paIapISU0d 0S[e ISd "0LBUaIS ZOD ou ay} ul fesodoid yoes wouy J1ajo 1saq ayj Juasalidal a|gel syl ul UMoys S)nsal aaleyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy

‘sowaw 199(oid fenpiaipul ul payuswnoop si [esodoid yoea Jo SySH pue SsiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xurew siy | «

‘Bupjuel Jeak emo

Jyeuaq oljojuod pazijeaa| ybiy Ajaaielal
2y} 0} anp d-¥ 92In0sal-|[e 81.0Z

3y} Jo Jxau ay} 0} paaooud josfoid siyy
SPUBWIWIOoAI Wed) d4Y dYL — pPajodjesg

uonejsgns
ay} 0} Aywixoud syosfoid uaalb ynof
>mcasoc D-PIN 0} d|qissod s| Aianljeq “eale ul
surensuod (,01YV,) Anoedes uoissiwsuel} a|qejiene
0} anp Asanap xa|dwod ‘wa)sAs s,3Sd U0 3IYM

Aunon Ul SUIB2UO0D AJUNWIWOD

sploae Ajuno) &Em\nw S3Sd UO pajesoT]
abe)s siy} Je Juaioyns si snjeys Buipiwled

PaAdIYOE US3(] SEY [0JJU0D d)S

3Sd yim sdiysuone|al [en}oejuod

Bunsixa yum sousiiadxs juswdojprsp Abisus
9|geMaUal dAISUSIXa YIm Auediaiunod buosg

jo9foud Je|os Jo} 2100s aAieuenb ybiy Aleaneey

(Vdd) 8ok 0z :wie L
2coz/iLefel :aod
2BMIA ej0s

1e|oS Ju lereQ
$19 10 ,.Vdd

32512

‘Bupjuel Jeak pemojiy Jono

Jauaq oljojod pazijeas| ybly AjeAneles
ay) 0} anp 44y @2Inosal-|[e 810z

AUy} Jo 1xau ayy o} paaooud jo8foid siyy
SpuUBWIWOdaI Wed) d4¥ 9Y] - pajod|as

ulewsas sysu a|gissod ‘aiojaq
Apediajunod siy yym payiom sey 3Sd ybnoyy

*0)e ‘wus} ‘yibus| wiey ‘Buioud
Buipsebau sjiejep juenodwi Buissiw si jesodold

(ABisua ueso ybnoyye) jure|dwos sS4y ION

snjejs [euonesado JuaLno

0} anp sl 9je)sa [eal Jo Bupwiad ou 0} I
oupAy psepuess ueyy [npoeduwi

Al[E}uBWIUOIIAUS $SB] 8] UBD 0IPAY JOAL-JO-UNY
(yueydwoo (,sdy,) piepuels

01|0j0d d|gqemauay jou ybnoyye) ABisus ues|)
(pIing mau uey} Jayjel) ays [euonesado Bunsix3

(pawnsse) Jeak Qg :wia]
(pownsse) LZ0z/L/L Wels
M
01pAH [euoness
Vdd

L0181

‘Bupjuel Jeak pemo

Jyeuaq oljojuod pazijeaa| ybiy Ajaanelal
2y} 0} anp d-¥ 92Inosal-|[e 810z

3y} Jo Jxau ay} 0} paaooud josfoid siyy
SPUBWIWIOOAI WEs} d4y 9y - Pajodjas

‘uonsanb Ul aq 0} waas Ay|iqisesy Josfoid |esousb
pue ajnpayos pasodoid ay) ‘uonessusb oujos|e pue
waysAs seb [einjeu (00| 8y} Wwoiy sBueYD djewwi|d o}
uopnquuod ay} buipnjoul ‘(L OH9,) seb asnoyusaib

Buipunouins As1aA01u09 |e1o0s Bulobuo ay) usalD

“oljojiiod uonesauab [ewlsy) s Auedwoo

2y} Jo uoisuedxa Joj SaqL) SAIJeU pue ‘SIap|oya¥els
|EJUBLILUOIIAUS ‘SIBP|OYaXe)s [BO0] ‘Sjuswulonoh
|e00] wouy soue)sisal Jueoylubis aousuadxa [Im 3Sd
‘syun uonelauab Bunsixa

ay) 1o} sjulessuod [euonesado ajow Bulq pinodo
uoneslyipow jwiad Jie palinbai-ag-o}-Ajoyl 8yl
‘a|qiseay jou Ajqissod pue xa|dwod si yjed yuwad iy

‘sonioey bunsixe yim Alddns seb

wuly ypm payeylioey aq Aj@yi| pinoo [esodold pIA .
*sa)Is Jayjo Yum ajesBajul o) paubisap aq Ajjenusjod
ued pue osoube-ays Ajoane|al si ABojouyoa ]
“Runoey

|ew.ay) mau e uey) Jayjel ays Bunsixs Jo uoisuedxy
d4¥ ul [esodoud |ewlay) anisuadxe jsee]

wue} 1eak ,,0Z pue ‘Gl ‘G
¢c02/10/10 :a0d

MN O M
uolsuedx3 |ew.s
(.818,) lles 0} m

50181

['uiasay z}-g sabed
‘syinsai aanejjuenb aag]

uonep 12S (-) sys1y aanenenp (+) sabejueapy aAnejeny «+S}NSaYy aAneuend 9loid

. ADYINT

6102 ‘G |Hdy dNnos
AVILNIAIANOD ATHOIH — d4d 8102 130nd

LN
T A
5 o
v ©
—_ —
7
SRS
= O
X oD
<
EP

VERSION




*A106ares jesodoud renonred oy euailo Bujues Arewiid S81RIPU|xxx
PaIapISU0d 0S[e ISd "0LeuUdIS ZOD ou 8y} ul fesodoid yoes wo.y J1ajo 1saq ayi Juasalidal ajge) syl ul UMoys S)Nsal aapeyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy
‘sowawi 198(oid renpiaipur ul pajuawnoop si [esodold yoes Jo SySI pue SiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xuyew siy | «

‘Bupjuel Jeak emoyy Jono

Wauaq oljojuod pazijaas| ybiy AjpAnelas
8y} 0} 8Np ddy 82inosal-|[e 8102

Y} Jo 1xau ay) 0} paaooud joafoid siyy
SPUSWILIODAI Wes) d4Y dy] — pajodjesg

Juswdojarsp

2)EJSa [BI [BOO] B JO MBIA BU} %00|q Aew ajg
eale

sIU} Ul Je paxjoo| AjaAiisod jou juswdojarap Jejos
el Jueoyubis
Nsu Ajjiqisesy e asod jybiw pue ‘pajesiidwod aq 0}
sleadde pue 354 0} Y| usaq sey Asanllep ABiaug

PaInoas s| [0Juod a)s Wa)-buoT

‘abeloys A1apeq 1oy

lenuajod ypm ABisus Jejos aaisuadxaul Ajaaie|oy
"yseo

10 “)IpaJd Jo Jops) B ‘Ajjus apelb juswisaaul ue
woJy Ayuetenb jo asjwold pue Apedisjunod abie

wJa) Jeak oz

220z/Le/2) :a00

wajshg abeloig
ABirouz uH | MIN IS «°YMIN
pulpluswdojan:

washAg

abeloyg ABiauz jeuondo ‘,.Vdd

(44212

38d pue joafoid 0202 ¥O :d00 .
ay) 0} ysu uonejndal pue Ajjigela e Bulg [Im yoiym MM m
‘Juuad (,03S43,) [1PUno) uonen|eA] ayis Ajjioe uonelsuan J =
‘Bupjuel Jeak emoyy Jono ABisu3 ue jo saysuely e alinbai |im Buiwiad Palnoas s [0JjU0d d)s wia}-buo vdd m
Wauaq oljojuod pazijaas| ybiy AjpAneles Aunop pue| [esnynoube uo =
94} 0} 8np dd4y 82Inosal-|[e 810 I:_ UOIUBIUOD 18puUN aie Sal|Ioe) Jej0S suoneoydwi Jofew aAey j,useop pasodoid se a)ig L
Y} Jo 1xau ay) 0} paaooud Josfoid siyy
SPUBLILIOB) WEd) g4y SUL — Pajoslas ) asimiayjo Buroueuly Auedwoo juaied Buoss
10 ‘poddns Auedwoo juased uo soyads pasN A|oAne|al e aq 0} passasse s| I yLL8L

2|gISea) JOU 8SIMIBY}0 JO dAISuadxe
Apano aq Aew Aiaaljop ABisus pue uoissiwsuel |

wJs} Jeah oz

‘Bupjuel

(,03Y,) Npauo ABisus ajgemausi JoA0
Jjouaq oljojiod pazi[eAs] Moj 8y} 0} anp
ddY 90Inosal-||e 1.0z au} jo aseyd Jxau
2y} 0} paaoold j08foid SIy) puswWoDas
10U S90p WEs} d4Y 8y - pajoa|as JoN

1eah Gz (wia )
2coz/Leret :aod

oH

o) ¢/ M iy v 50

-pPIAl 0} 8|qissod sI A1aAlja@ “Ba.. Ul SUIBJISUOD DY OB BEIS
0} enp AsaAljep xa|dwod ‘WajsAs S,3Sd UO SJIUM 1e|0S Ju loneq

juaioiynsul st papiroid uonewoul Bunpwlad
Ayoedes ajejdaweu pasodoid

10} |lews 00} 8q 0} sieadde abeaioe joafoid
Jsemypiou

ay) ul eousLadxa ou pue eousladxa juswdojansp
Jejos ojeos |lews Ajuewud sey Jadojersqg

Aunon ul SUIOUO0D AUNWWOD

sploAe Ajuno)y 1sAs $,3Sd UO pajeooT
(ale9s Jajjews e uo Ajuewyd)

ousiadxa Juswdojansp tejos sey Jadojereq

wajshg abeloig
ABisuz Jeuondo pue ,,vdd

142%:12

['uiasay z}-g sabed

dleuoney g ‘syinsai aanejjuenb aag]
uonep LET] 12S (-) sys1y aanenenp (+) sabejueapy aAnejeny «+S}NSaYy aAneuend 9loid
. ADIINT
6102 ‘G |udy adNnos
VILNIAIANOD ATHOIH — d4Y 8102 135nNd

U N
T =
5 o
v ©
— N
7
SRS
= O
> oD
<
EP




*A106ares jesodoud renonred oy euailo Bujues Arewiid S81RIPU|xxx
PaIapISU0d 0S[e ISd "0LeuUdIS ZOD ou 8y} ul fesodoid yoes wo.y J1ajo 1saq ayi Juasalidal ajge) syl ul UMoys S)Nsal aapeyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy

‘sowawi 198(oid renpiaipur ul pajuawnoop si [esodold yoes Jo SySI pue SiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xuyew siy | «

‘Bupjuel Jeak emoyiy Jeno

Wauaq oljojuod pazijaas| yby AjeAneles
8U} 0} 8Np ddy 82In0sal-|[e 8102

Y} Jo 1xau ay 0} paaooid joafoid siyy
SPUBWILIODAI Wes) 44y dy] — pajodjesg

josfoud

woJy uonesuadwod jsanbai Aew wnrl
sanss| Ajjoeded UOISSIWSUEB.}

a|qejieAe ojul uni Ajgissod pjnom uondo AN -
salpediajunod

J8yj0 0} pasedwod usym sousladxa ssa

s|esodoud Jayjo 0} pasedwod
uaym Buoss sem ue|d suopejal Ayunwwo)

aulpwiy pasodoud Joaw o} Ajox| Bumiwiad
PaInoas [0ju0d 8)is wis)-buo

Ysen IO ‘}pald JO Japs|

‘aojuesenb juaied e Jo wioy ay} ul poddns ypai)

wJs) Jeah Gz
2eoz/LeL :aod

M IO . MIN

pul oW dojan
$19 40 ,,Vdd
24212

‘Bujuel

(.034,) HpaIo ABisus a|gemaual JoAo
Jauaq oljojod pazijeas| ybly AjeAnelel
aU} 0} 8Np d4Y d2IN0S8.-|[e §10Z 8U}

Jo aseyd Jxau ay} 0} paasold josfoid siy}
SpuBWWOdal Wed) 44 8y — pajdd|as

j08foid ywiad o) paisinbas dNO

siaumopue|

.Em._._:u UM _I-Fo asn sawnssy
SH30eq)SS palinbal ypm saulqin}

puim 0} Ajwixoud uaAlb suieouod Bunis aq Aepy

108lo01d ay) ul poddns passaidxa sey Ajuno)
"Joofoud

1o uonesado pue juswdojaasp i 8]eds Jo Awouoos
apinoid Aew ays Josafold Bursixe uo uoleso]
‘ojelIs

uojBuiysepn ui Josfoid Jejos «gmc:@mao
pue Buiumo Apualino ‘padojon I Buipnjoul

aoualladxa juswdolanap ABiaus Jejos aAISUSIX]

1Bk 0z Jo ueah G| twue]
ceoz/ielel :aoo

0<>>_>_

Jejog juswdole.
vdd

L2181

‘Bupjuel

(.03Y,) Npauo ABiaus ajgemausi Jono
Jyeusq oljogod pazijene| ybly Ajeaneres
8U} 0} 8Np ddy 82In0Sdl-|[e 81.0C dU}

Jo aseyd 1xau ay} 0} paaoo.d joafoid siyy
SPUBWILIODAI WEes) d4Y dY] — pajodjeg

Joddns Jo pue suopejal

Ajunwwod Buipsebal papiaoid uonew.oul [ewiuljy
juswdojarap

Jo ajeys Ales AjpAnelal e ul s| Bupiwiad ejg

o]

-pIW 0 3|qissod sI AlaAlaQ "eale Ul SUIesuod 91y
0} anp Aianljop xa|dwod ‘wa)sAs s,3Sd U0 IUM

109lo.d Jo azis pasodoud usaaib

ajenbape uey) aiow aq 0} sieadde |ou00 a)Ig
oousalladxa juswdojarsp ABiaus

a|gemaual aAIsua)xa yum Auedisjunod buosg

JBak 0z Jo Jeak G| twie]
¢z0z/Le/0L :a00

o<>>_>_

Jejog juswdol
Ydd

14312

['uiasay z}-g sabed

dleuoney g ‘syinsai aanejjuenb aag]
uoyep 081 18S (-) sty aAneyenD (+) sebejuenpy aanejenD «SHNSAY dAE}UEND Josfoid
. ADYING
6102 ‘G |udy adNnos
TVILNIAIANOD ATHOIH — d4d 8102 135nNd

N
T =
5 o
v ©
— o
7
SRS
= O
> oD
<
EP

VERSION




*A106ares jesodoud renonred oy euailo Bujues Arewiid S81RIPU|xxx
PaIapISU0d 0S[e ISd "0LeuUdIS ZOD ou 8y} ul fesodoid yoes wo.y J1ajo 1saq ayi Juasalidal ajge) syl ul UMoys S)Nsal aapeyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy
‘sowawi 198(oid renpiaipur ul pajuawnoop si [esodold yoes Jo SySI pue SiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xuyew siy | «

‘Bupjuel Jeak yemoyy Jono

auaq oljojuod pazijens| ybly Ajennees
8y} 0} 8NP d4Y 80IN0sal-|[e 8107

ay} Jo Jxau ay} 0} paaooud josfoid siyy
SPUBWIWIOoAI Wed) d4Y 8Y] — pajodjes

pasinbal aq Aew poddns |equy pue

‘Apualoyns palanod Jou Sem suolejal Aunwwio)
sywuad ||e aundas pue Ayjuapl

0} Ayjige ay) aAeY Aay) 1By} 92USPIAS [BUIIUIL
sjuasald pue ‘unbaq jaA Jou sey ssadoud Bumiwad
ssu Ajjigisesy e asod jybiw pue ‘pajesijdwiod aq o}
sieadde pue 3Sd 0} Ya| usaq sey Aiaajep ABiaug
papiroid sem Juswaaibe Buipuad

O UOEDIPUI OU PUE ‘Painoss JoA-}ou [013u00 8)S

ooualladxa juswdojaasp a|qemausal abelane
-ueyj-sa3ealb ypm Auedisunod jeuoneu-inw abie

Vdd wis} Jeak Q|

ceoz/ielel :aoo

wa)sAg abelioig

ABiouz 1H 28"t Eﬁaws ML
[revondo tim MW
Jejog Juawdojon

Ydd

6€181

1ejos MIN M -
padojanapiapun si ued Bunppuwiad le| awdojan Q
uoleinbyuod §19 10 ,.,¥dd w
“Buniues seak pemojy jeno 18110 159q 8y} Aoy si Aj1oedeo yead o) uonnguUIUod &
1auaq oljojod pazijans| ybiy Ajeanejal ou ym AisAllsp D-PI “8|qiseajul 1o sasuadxs peubis [~
8y} 03 8np d4y 8..:o%v_._ﬂ_m 8l0c Apano aq 0} sieadde 354 0} Ajoauip uoissiwsuel | u9aq sey 9sea| 0} uodo Ue YlIM Jusjul JO JB)eT e
s cM;&WMHM_MM«wE vomwoa %w%%ww»_w:« |lesodoud ayy ul papnjoul sem Buroueuly plom
P 4 d4d 8UL — PeJddIes 10 ssaulypomyipald Buipiebal leyop [ewiuljy ay} Jano ||e aouauadxa ypm Apediejunod abier ° GeL8L

Vdd wis} Jeak oz
2coe/L/e) :dod
wa)sAg abelioig

ABiauz 4H ¥ MIA i ieuondo

1eak 0z (wia ]
1202/L0/10 :d00

M

woajsAg abelo)g Abia
‘1e|0g ‘,,PUIp) Juswdojansq

jyoafoud «»Vdd
MaU Ajjeluawialoul Ue JO 3OB| 8y} USAIB Juswa)ioxe
‘Buyuel 1eak emojiy 18A0 yonw se ajeald jou Aew joafoid pasemoday
ausq oljojuod pazijes| ybly Ajeanees uondo weiskg abeloyg ABisug ayy Aq suoneal AJunwwod Jo [01)uo a)S
8y} 0} 8np d4y wo._:Omw‘_._ﬂ_w 8102 Jybnolq anje Ayoedes Aue seyebau Asaalep J-pIN 10} UIB2U0D B)}I| BI0jaIBY) ‘OIS Bulsixe ue S| pulp, e
s cwshh%hwwwhmwo« vomwoa Wum%%wwq_wé Jamodal oousalladxa juswdojarsp ABiaus
P 1 d4d 8UL — pejodIes © 10} paJinbai Bunyiwiad 1oy uieouod aq Aep o|gemaual aAIsualxe ypm Auediejunoo Buons e zZc181L

['uiasay z}-g sabed

dleuoney g ‘syinsai aanejjuenb aag]
uonep LET] 12S (-) sys1y aanenenp (+) sabejueapy aAnejeny «+S}NSaYy aAneuend 9loid
. ADYING
6102 ‘G |udy adNnos
VILNIAIANOD ATHOIH — d4Y 8102 135nNd

U N
T A
5 o
v ©
— <
7
SRS
= O
> oD
<
EP




*A106ares jesodoud renonred oy euailo Bujues Arewiid S81RIPU|xxx
PaIapISU0d 0S[e ISd "0LeuUdIS ZOD ou 8y} ul fesodoid yoes wo.y J1ajo 1saq ayi Juasalidal ajge) syl ul UMoys S)Nsal aapeyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy
‘sowawi 198(oid renpiaipur ul pajuawnoop si [esodold yoes Jo SySI pue SiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xuyew siy | «

‘Bupjuel Jeak yemojiy Jono

Wauaq oljojuod pazijeas| ybly AjeAneles
8y} 0} anp d4Y 92IN0SaI-[e 8L0Z

AUy} Jo 1xau ayy o} paaooud jo8foid siyy
SpuUBWWOal Wed) 44y 8y — pajdd|as

Joguey ajes
21d 0} anp Buiwiy uo juabuiuod Ay st buioud

wus) Jeah Gz
pue s|qises) Jou Ajayjl| sI pasodoid-se auljswi] e

202 40 '120Z 0202/L/2} “:d0D

Bueay oygnd 1e sousliadxe puey-1siy M
eIA Juawdojenap o1 upBYLNy Ul pajsaIBiUIUn puIA Juawdol
poweos (N ovvo woloid o wVdd 1o ‘s1g (.sva,)
Ayoeded uoissiwsuel) ajqeus o) sepelbdn 3leg 19ssy [ejuswdojorsa

aunjonuisesul Ydg uo juabuiuoo sijosfoid jo Buiwil e
sjosse |ejuswidojersp s josfoid ayj o} spybu
aAISNjoUOdUl UM Apediajunoo [lews AjoAeley e

Ayjioey y3 YonIIsuod pue ‘soueuly ‘dojaasp o} Ajjiqe

s Auediajunos ay) buipiebal suieouod juesyiubls e paysl|ge)ss |0juod a)is wiey-buo] e 99181
wiey Jeak .81 1o 9|
¥202 10 ,.2202/1/) ‘Wid} JO UelS
Jeak Jad g0y
jo8foud Jejos Bulh
aseyoind D3Iy
‘Bupjuel Jeak emoyiy Jono
Wauaq oljojod pazijeas| ybly AjeAneles
8y} 0} anNp d4Y 99N0Sal-{[e 8107
ay} Jo Jxau ay} 0} paaooud josfoid siyy
SPUSLILIODSI LUES) dY BUL — PejR|es Aoy sejos Buihppepun Buipiebel iejep o7 e 1oofoud Buikpepun Buipiebal ysu jewiuiy e 69181
wJa) Jeak gl
2202/1/) ‘wisy jo uels
Jeak Jad g0y
sjoafoud Jejos Bul
aseyoind D3y
‘Bupjuel Jeah yemojy Jono
1oeuaq oljojod pazijens| ybiy Ajonneral 'sOJY 91e)S

8y} 0} ONp d4Y 90IN0SAI-([E 8L0Z
By} JO Jxau ay) 0} pasooud josfoid siyy
SPUBIIOIB WEd) d4Y dU| — Pajos|as

uojbuiysep) omy aonpoid YpIA palessuab-se yoea
Jey) sajejolp abe)oA UOHNQUISIP JB UOIIOSUUoDISIU| e

saly|ioey Jejos Buikpapun Buipiebau |iejep api ° sjoafoud Buikpepun Buipiebas ysu [ewuly ° €918l
['uiasay z}-g sebed
dleuoney g ‘syinsai aanejjuenb aag]
uoyep 081 18S (-) sty aAneyenD (+) sebejuenpy aanejenD «SHNSAY dAE}UEND yoaloid
. ADYINT
6102 ‘G |udy adNnos
VILNIAIANOD ATHOIH — d4Y 8102 130nd

N
T =
5 o
v ©
—
7
SRS
= O
> oD
<
EP

VERSION




*A106ares jesodoud renonred oy euailo Bujues Arewiid S81RIPU|xxx
PaIapISU0d 0S[e ISd "0LeuUdIS ZOD ou 8y} ul fesodoid yoes wo.y J1ajo 1saq ayi Juasalidal ajge) syl ul UMoys S)Nsal aapeyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy
‘sowawi 198(oid renpiaipur ul pajuawnoop si [esodold yoes Jo SySI pue SiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xuyew siy | «

‘Bupjuel Jeak emoyiy Jono

Wauaq oljojuod pazijeas| ybly AjeAneles
8y} 0} aNp d4Y 92IN0SaI-{|e 8L0Z

Ay} JO 1xau ay) o} pasooud jo8foid siyy
SpuaWWOdal Wed) 44y 8y — pajod|as

oljews|qoid aq Aew Janemoy ‘mainal Bulobuo
Japun si wajsAg uoissiwsuel] duys|o) Jo asn

Qoo peInpayds

Bunesw 1o} su1eoU0d 8q Aew 18y} Janemoy
Juawdojanap ui AlJea Ajaaneal si Buiiwiad
Bumiwiad pue [013u0d ayis

a)eo1|dwod pinod yaiym pue| OYNQG a.inbal A|qissod

umouyun poddns

10 [9A8] [e20] JoAamoy ‘poddns aje)s ajqeione
sabuajjeyo aje)se [eal o] 8)eolpul

pInom yoiym Jaumopue| a|6uis pasu Ajuo Aepy
ooualladxa juswdojansp ABiaus

a|gemaual aAIsua)xa yum Auedisjunod Buosg

»0C ‘WIS L
x€¢0¢/1€/01 :a0D

M
pul

€L181

‘Bupjuel Jeak yemojiy Jono

papuswe Apeaije

uoneoldde ywiad (,0S43,) [1PUN0D Bums Ayjioey
AB1auz uobaiQ yum paoueape ||om Bupiwiad
|oAs| paoueApe UaAIb a)e)sa [eal 0} Sl Mo| AjayIT]
syjuow Jajuim yead

8ok 0z jwie )
«0202/L/Z) :a0D

~MIN 002

puip Juswdojaaaqg

S19 ‘wpodeus-vdd ‘vdd

1euaq oljojod pazijans| ybiy Ajenneral Bumen Buunp uonnquiuoo Ayoedes siayo jonpoud padeys 6
83 03 8Np d4y mS:Mmm‘_._ﬂ_m%Fow leuonippe alinbai [im 1onpoud padeys jo Ajxsjdwod 35d UM sdiysuonejes [enjoeuoo ww_nmﬂsmcwmw_* _oﬂocm%,«
U3 Jo3xeU By} 0} pE820.d 9810.d SIu} Buman Bunsixa yum sousadxa juswdojorap ABisus PUIM SIItH UsPIoD

SPUBIIOIB] WES) d4Y dY| — Pajoa|as

|leuonippe alinbal |im A1aaliep ABisus xajdwo)

a|gemaual aAIsua)xa yum Auedisjunod Buosg

0181

‘Bupjuel Jeak yemojiy Jono

euaq oljojod pazijans| ybiy Ajenneral
8y} 0} anNp d4Y 92N0sal-{[e 8L0Z

3y} Jo Jxau ay} 0} paaooud josfoid siyy
SPUSWIWIOoAI Wed) d4Y 8Y] — pajodjesg

1e)qey asnoub abes yyum anssi [enusjod e si aiay]
palinbai s| aul| uoissiwsuel} alj-uonelauab abie
JSOMULION D1jI0Bd 8y} Ul 9oualiadxa [Bwiuln

Spaau $,3Sd YlIM ||om }ij 0} sieadde

s1amo} | 3|\ Bunesado g uo paseq puim jo adeys
Ajjoey

>>_>_.m se j09foid 8y} Jo paynou usag sey aljgnd
lesodoud Ul papnjoul Jou SEm UOI}ejUSINIOP
Bunoddns ing ‘pansiyoe Ajpapodal si |0J3U0D S)S
Ayediayunod pasusuadxa pue abie]

pasu Ayoedeo yead 0} uoiNgUIUOD
pue D3y 19aW 0} Aem Juaioiys 1s00 AjpAlje|y

wue) Jeak ,,Gz 10 0Z
«x120C 10 0202/L€/C) *dOD
MIN 10 «xMIN
PUIAA Juswdole.
vdd + diysieumo %0 10 ,,vdd

69181

['uiasay z}-g sabed

dleuoney g ‘syinsai aanejjuenb aag]
uoyep 1 18S (-) sty aAneyenD (+) sebejuenpy aanejenD «SHNSAY dAE}UEND Josfoid
ADIINS
6102 ‘G |udy adNnos
TVILNIAIANOD ATHOIH — d4d 8102 135nNd

ON
T =
5 o
v ©
— O
7
O]
= O
> oD
<
EP

VERSION




*A106ares jesodoud renonred oy euailo Bujues Arewiid S81RIPU|xxx
PaIapISU0d 0S[e ISd "0LeuUdIS ZOD ou 8y} ul fesodoid yoes wo.y J1ajo 1saq ayi Juasalidal ajge) syl ul UMoys S)Nsal aapeyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy

‘sowawi 198(oid renpiaipur ul pajuawnoop si [esodold yoes Jo SySI pue SiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xuyew siy | «

Jeak 0z :wia]
Leoz/Le/el :aod

wMIN
SUJBOUOD PAYSMSIA [BOO| BUIOS puip Justudoye.
‘Bunjuel seak yemojy JoAo ssa001d 93543 S,91E1S SSaJppe 0} JapJo Ul pais)je uaaq sey Buizis 10s(oid S19 «Vdd
1auaq oljojod pazijans| ybiy Ajeanejas ay} ybnouyy [eaosdde ywiad Buisind Aq sseooud su
8U} 0} 8NP d4y 82In0sdlI-||E 8L0C Bunwiad Auno) ey passedAq Auediayunod mo| Ajannelal pue ajenbape sieadde ajejse [eay
ay} Jo Jxau ay} 0} paaooud josfoid siyy
SPUBLULIODS) LS S| — pe108|a 109f04d By} 0} uonisoddo ooualladxa juswdojansp ABiaus
p 1 d4d 8UL — PejodIes |eAs] Aluno) pue [eo0] 8|qeIapISuod Jo AI0)SIH a|gemaual aAIsua)xa yum Auedisjunod Buosg 6.18L
V/N wia ]

‘Bupjuel Jeak emo

Jyauaq oljopod pazijaasl ybiy AjpAneas
2y} 0} anp d-¥ 92Inosal-|[e 810z

ay} Jo Jxau ay} 0} paaooud josfoid siyy
SPUSWIWIOoAI Wea) d4Y 8yl — pajodjesg

a)is Y} 10} Alessadau suonesapisuod Bumiwiad pue
9)e)sa |eal ay) Buipiebal papasu [iejap [euolippy
oljews|qoid ag Aew Janamoy ‘mainas Bulobuo
sopen ! [ °°1
sjoefoid ABIsua JByj0 10 9|gemaudl 9|ess

abue| e Bupeiado Jo Buiumo ‘Buipjing ‘Buioueuly
‘Buiubisap aousiiadxa aaey Jou saop Apediayuno)

109oud ayy uo sadojersp Abiaus
a|gemaual paousliadxe ue abebus asimiay)o
J0/pue Jauped o} ued e pajeoipul sey Auedisjunod

Auno9 swes sy} u pue I;ma

aquy

UBOLAWY SAEN [B20] B U)IM Jauped 0} [enusjod
yoddns

|EJUSWILOIIAUS PUE 8}e}s ‘[eoo| Buos Jo suonesipu)

¢eoz/helel :aoo
M 40 . MIN
pUTAR Juswdole.
«»Vdd

9181

‘Bupjuel Jeak emo

Jyeuaq oljojuod pazijeaa| ybiy Ajaaielal
2y} 0} anp d-¥ 92Inosal-|[e 810z

3y} Jo Jxau ay} 0} paaooud josfoid siyy
SPUBWIWIOoAI Wea) d4Y 8Y] — Pajodjes

padojerspiapun si ueid yoeannQ

lesodouid ay} ul pajuasaidasiopun

10 padojarspiapun Jayye swaas ueld Buniwiad
Ayoedeod yead 0} uonnquIuod e sjebau pjnom
yolym ‘Ajiessaosu aq Aj@ m Aianilep O-pIN

Nsu Ajjiqisesy e asod jybiw pue ‘pajestidwod aq 0}
sieadde pue 354 0} Y| usaq sey Asanllep ABiaug

sysanbal
ejep alnbai |m sjiejep Buoueuy pue Auedisjuno)

anjeA anbiun e si A1aAllop
2 3INpayds (.ddSM,) [00d Jamod SWa)shg uIa)sapy
Painoas si [0)uod a)is Wia)-buo

wJa) Jeak gz
020¢/L/01 :d0D
M
PUIp Juswdole;
««PadeUS ddSM 10 ‘S19 ‘Vdd

SLI8L

['uiasay z}-g sabed
‘syinsai aanejjuenb aag]

uoyep 18S (-) sty aAneyenD (+) sebejuenpy aanejenD «SHNSAY dAE}UEND yoaloid

. ADIINT

6102 ‘G |dy annos
AVILNIAIANOD ATHOIH — d4d 8102 13D5nd

ON
T =
5 o
v ©
— o~
7
O]
= O
> oD
<
EP

VERSION




‘A1obares jesodoud Jejnonsed Joy euaio Bupjues Arewid Sa1edIpU|yys
paIapISU0d 0S[e ISd "0LBUaIS ZOD ou ay} ul fesodoid yoes wouy J1ajo 1saq ayj Juasalidal a|gel syl ul UMoys S)nsal aaleyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy

‘sowaw 199(oid fenpiaipul ul payuswnoop si [esodoid yoea Jo SySH pue SsiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xurew siy | «

‘Bupjuel Jeak yemojy Jono

Wauaq oljojuod pazijeas| ybly AjeAneles
8y} 0} anp d4Y 92IN0Sa-e 8L0Z

Uy} JO 1xau ay} o} paaooud jo8foid siyy
SpuUBWWOdaI Wed) 44y 8y — pajod|as

umousjun juiod 10811pal puodss je Abious

0 92un0g "0} ‘9 d ‘B8 ‘apou [3Sd Jayjoue

0} J0811pal 0} ABY PINOM A\ aA0qe jJunowe
8y} ‘pajoaulpal aq 0} alam >>_>_-cm£ 1918016 J|

woyshs

Sy dg UO a1aymas|a Joalipal 0} paiinbal aq pjnom
yonw moy a1ojalay} ‘(pawnsse A D-PIN 0}
a|qissod s Joauipas yonw moy Buips JINBiquy
(0-pIN

0} 108.1pal 10}) saoud josew 0} ainsodxa pasealou|

2olinosal Ajoeded
Buouys e apiroid pjnom O-pi 0} J0al1pal ‘a|qisesy §|

91| 300q Jeak GG :wIa ]
2c02/10/10 :d0d
MIN e MIN
108.Ipa ISSIWS
VIN

XXXXX

‘Bupjuel Jeak yemojiy Jono

Wauaq oljojuod pazijeas| ybly AjeAnelel
8y} 0} aNp d4Y 92IN0SaI-[e 8L0Z

Y} Jo 1xau ay) o} paaooud jo8foid siyy
SpuBWWOdal Wed) 44y 9y — pajod|as

€20z ul Jeak e urisnfjuawAojdep yqa ur dn
dwel e }sab66ns 0} papiroid uoseal BulouiAuod oN

N0 189}
0} j09foud ajeos [[ews e} saxew uondo PN .mc._.
paseq YA\ ‘[eroueul buons

uonejuswa|dwi weibouid |je sabeuew uosy

isiieul d4Y (.4a,) esuodsey puewsq 3Sd 9102
Apnys yuebineN Aq sepes| Ansnpu|

sieah g :wia |
€202/L/L *a0d
MIN
19188
Hews ‘Jejsoway} umo Inok buug
|04juod peo| 10ailq

10Z81L

‘Bupjuel Jeak yemojiy Jono

1euaq oljojod pazijens| ybly Ajenneral
8y} 0} anNp d4Y 92.N0sal-{[e 8L0Z

3y} Jo Jxau ay} 0} paaooud josfoid siyy
SPUBWIWIOoAI Wed) d4Y 8yl — Pajodjesg

spue| asay) uo Juawdojorap

asoddo Ajuno sy} ur siapjoyaels Auew

pue puej [einynoube [ero;awwod ul payis sjoaloid
|le 10} SUIa2U0d 8NPayds pue ‘sjosfoid BuiApapun
2y} JO BWOS Y)IM Suleouod Ajjiqisesy Jolepy

Mmalnal [ejolpn( 1oy palidde sey

pue uolsioap D343 8y} sesoddo Auno) I
sjoafoid BuiApapun ay) yjm Sanssi UOOBUUODIBYUI
19A0 3Sd Ynm uonebiy| ui Apuaing si I
SNSS| UOI}oBUU0IB}UI 0} BNP AjdXIjun

s1 s109foud Buihppepun jo indino-0 3y |1y Buizijeay

29Isu|
Joulanos) Aq panoidde usaq aney syosfoid 93S43
paInoss si [0U0d B)S

s$O3Y anIsuadxau|

sieak 0z 10 .51 ‘Th
2202/L0/10 :000

Jeak / wommg

Jejos pasodoud mc_\ﬂ_hwvo.z
1940 03

06181

['uiasay z}-g sabed

dleuoney g ‘syinsai aanejjuenb aag]
uonep LET] 12S (-) sys1y aanenenp (+) sabejueapy aAnejeny «+S}NSaYy aAneuend 9loid
. ADYING
6102 ‘G |udy adNnos
VILNIAIANOD ATHOIH — d4Y 8102 135nNd

ON
T =
5 o
v ©
— o0
7
O]
= O
> oD
<
EP

VERSION




*A106ares jesodoud renonred oy euailo Bujues Arewiid S81RIPU|xxx
PaIapISU0d 0S[e ISd "0LeuUdIS ZOD ou 8y} ul fesodoid yoes wo.y J1ajo 1saq ayi Juasalidal ajge) syl ul UMoys S)Nsal aapeyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy
‘sowawi 198(oid renpiaipur ul pajuawnoop si [esodold yoes Jo SySI pue SiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xuyew siy | «

UOIJEINP WIS} umousun
2c02/10/10 ‘wial jo yeis
‘siseq aAneyjenb MIN J©}
ssewolig pa
azAjeue o} AjljIqeul ayy Ul paynsal jeyy vdd
|lesodoud ayj ul 1ejap Jo Yoe| Jueoyiubls
|esodoud ayj ul paianod Ajgyenbape
o mmwwwﬂ%%u_nwmwmw_mc« mvmm_m_wn”_%_ JOu 819Mm suofejas Ajunwiwod pue ‘Aiaalep ABiaus
ou Mwo wee 1Y s LEM 28]9S 10 ‘Bumpiwned ‘Auedisjunod Buipnjoul ‘d4y 810z 8ui Auedoud Bupsixe uo
¥ P } dd SUL — PJR3)es JON ul passalppe aq o} paiinbai s|iejap aAleyjenb 1o e pue| panlasal eIA paindas A|pabajje si [01juod )i e 20181
wia] IeaA GZ'/L
1202/10/20 ‘Wia] jo yeis
M
‘Burjuel ssewolg Bupessl
(.03Y,) 1paId ABisus s|qemaual JaA0 Vdd
Jyeuaq oljojod pazijaAs| Mo 8y} 0} anp ujioey MBINBI |
d-¥ @2inosal-||e 810z ay} Jo aseyd xau Buneseush DIy e i )1 yBnoy usae ‘sisejoid Jisy) woas suondo Aiaaijep ABisus pue uoissiwsuel| e
3L 0y pasooid Josfoid si} PUSLILIODBL |y cioey g g!:tmw: ay} yum ui 1osfoid siyy panjos Ajobie| sanssi Ajjiqein sey
JOU S80P WES} dAy 8UL - P93o3|3s JON dwiny 87 1eyo Aurey s AHUNWWOD (8007 al0jesey) pue ‘leuonesado Apealje siosfoid syl e L0181
['uiaiay z|-g sabed
ajeuoney ‘sjinsaJ aAnejuenb aag]
UOIJEPUBLIWIODAI UOIJI3|OS (-) syis1y aAneyenp (+) sabejueApy aAnejjeny «S}NSaY aAneUENDd jo9foug

(aweu jo8foid Aq Ajjeanjeqeydie paziuebio) Guiuaalos | aseyd ayj} Buunp pajeuiwi|@ sa2.1nosay

6102 ‘G |dy

AVILNIAIANOD ATTHOIH -

ADdINT
annos
d4d 810¢ 13DnNd

ON
T =
5 o
v ©
—
7
O]
= O
> oD
<
EP

VERSION




*A106ares jesodoud renonred oy euailo Bujues Arewiid S81RIPU|xxx
PaIapISU0d 0S[e ISd "0LeuUdIS ZOD ou 8y} ul fesodoid yoes wo.y J1ajo 1saq ayi Juasalidal ajge) syl ul UMoys S)Nsal aapeyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy
‘sowawi 198(oid renpiaipur ul pajuawnoop si [esodold yoes Jo SySI pue SiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xuyew siy | «

*A1oAlloq AB1oug pue uoissiwsuel |
Buipsebal suiaouod Ayjiqisesy

se ||am se Bupjuel (,03Y,) Npalo

ABiaus a|qemaual JaA0 Jyauaq oljoplod
pazijans| moj AjoAnejal sy} o) anp

d-¥ @2inosal-|le 810z oy} Jo aseyd xau
2y} 0} peaoold j0afoid SIy) pusILIODaI
10U S0P WEad} d4y 8Y| — pajoa|as JoN

SUOIBIaPISU0D (,VdHNd,) 10V Saloljod Alojeinbay
Annn o11and arey|ioey o) swess Ayoedes M -
ysu [euoneindal

awos juasaid Ajunod Ic_ sjesodoud Jejog
ysu Ajjiqises) pue }soo e Buiuasaud

sjnsal 8y} yIm ‘Apnis Jaisnjo ydg e uo juabunuoo
aq AjdyI| |Im wajsAs s,3Sd 0} Aj1oeded uoissiwsuel |
uoljoNe EIA P|oS

Buraq si pue| ayy aouls joafoid ayy 0} ysu Ajjiqisesy
e sjussald pue ‘paysi|ge}sa Jou si [0Ju0d B)S

uoroNIsuUo9 Jo Jeys pasodoud ayy 1oy

jJ0U INg ‘OO 10} B|qISes) Swiaas aulpwI Buiwiad
suonnyjsul [eroueuly

pue syueq Jolew Auew yym Bujoueuy Bujuieiqo
aousuadxe sey pue JIpaIo Jo 13| sesiwoud Ja||9g
uononpoud

Jejos ay) ul Ajleoyroads ‘Jadojenap ABisus

a|gemaual paousuadxa ue s I

*A1aAlloq ABJoug pue uoissiwsuel |
Buipsebai suieouod Ay eo)

se ||am se Bupjues (,03y,) NpaIo

ABiaua ajgemaual JaA0 Jyauaq oljopiod
pazijana] moj AjaAije|al sy} 0} anp

d-¥ 9@2inosal-||e 810z ay} Jo aseyd 1xau
ay} 0} pasooud josfoid sIy} puswwooal
JOU S90p WEed)} d4¥ 9y| - Pajaalas JON

‘uoybulysepp
wouy Aeme Jey AjoAlie|al ‘epeAsN Ul uoleoo|
0} anp Sdy ajeis uoybuiysepn Joy Ayilenb jou Aepy

wua) Jeak ,0z 10 G|

2z0z/Si/el :a0d

wajshs
abeloyg ABiau3z InoH  MIN
Jeuondo pue ,Jejos MIN
Jejog [ejuawdojan

vdd

80181

jonpoud
Ayoedes uesjo apinold Aew josse [BWIBY09D)

ek 0z jwia
«1202/10/60 :a00
M
Jewlayjoa9) Juswdojan
«»Vdd

90181

'80In0s8l
uonelauab [ewsy) e yim Juswaaibe
wi9)-6uo| mau e Buiubis ypm ysu
Jeuonejndai Jue: I
|lom se Buiyjuel Jeak }1emo|iy JoAo Jyauaq
oljojuod pazijana| mo| AjaAe|al ayy

0} 8NP 4 92IN0sal-||e §10Z BU} JO }Xau
ay} 0} paaooud josfoid sIy) puswwooal
JOU S90p WEd)} d4¥ 9y| - Pajaalas JON

sishleue

aAneyuenb | aseyd ul papnjoul jou sapesbdn
Ayioey Jueoyiubis aajoaul Aj@x1| pinom diysisumQ
sjesodoud [ewayy

1830 uey} Jamojs dn suEs aulqin} 8joAd paulquio)
slawnsuod ABlaus |eoldA} se [jlom

SE ‘SJSIAOR ‘SQON ‘salouabe [ejusiuianob ypm
sl [euonendau jue: Allenusjod e syuesaidas
90N0Sal [BWLIBY} B UM [eap mau e Buibuig
x8|dwod pue aaisuadxe si A1anlap ABisug
Ayoedeo suljadid [euonippe

jueoyiubis Buuinbai anjea Jood e syuasaidal
NN/ e (LOD4H,) uondo |jed ejel jeay

AB1ausAu| 10 334 0} sanss|

juasaidai jou pinoys Bunywiad pue |0uod 8)IS
oljojuod

ABiaus ajgemauas Buosns sey Apediayuno)

yseo

10 ‘}paud Jo Jays| B ‘Ajjus apelb Juswisaaul ue
wouy Ayuesenb jo asjwoid pue Auedisjunoo abie

dd4Y 8102 du} ojul pesodoud sapioey
|lewuay) Bunesado-Apealje omj Jo suo sem

wis] JesA 0L 0} €
2202/10/1L0 ‘wid] jo yeis

M o} MIN
ue|d [ewsay Bunel
OOY"H

10 ‘3[BS 19SSY %001 10 4,%0S V1O

0181

['ulasay z|-g sabed

dleuoney g ‘syinsai aanejjuenb aag]
uonepL 1 189S (-) syis1y aaneyenp (+) sabejueApy aAnejjeny «+S}NSay aAneuenp jo9foud
. ADYING
6102 ‘G |udy adNnos
VILNIAIANOD ATHOIH — d4Y 8102 135nNd

ON
T =
5
v ©
— O
e
O &
= O
> oD
<
EP

VERSION




*A106ares jesodoud renonred oy euailo Bujues Arewiid S81RIPU|xxx
PaIapISU0d 0S[e ISd "0LeuUdIS ZOD ou 8y} ul fesodoid yoes wo.y J1ajo 1saq ayi Juasalidal ajge) syl ul UMoys S)Nsal aapeyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy
‘sowawi 198(oid renpiaipur ul pajuawnoop si [esodold yoes Jo SySI pue SiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xuyew siy | «

*81008 BAlEUEND MO| S} 0} ONP d4Y
901N0S9Y IV 81.0Z @Y} Ul UONEISPISUOD

Z aseyd Joj |esodoud g
cg_ucoEES

5 d4¥ 2yL - Pa3os|as 10N

1502 [euUOnIpPE Je sB3| uoissiwsuel)
a|diynw salinbas 354 0} Auaaijep xa|dwo)

PaInodas 8)edIad 30A0

PansIyoe Usaq SeY [0J)U0D a)IS

‘olels

uojBuiysepn ui josfoid Jejos 3@::@5&0
pue Buiumo Apualino ‘padoje. m Buipnjoul

ousliadxa juswdolanap ABiaus 1ejos aAISUSIX]

wie) Jeak 0z 10 .5l
x«€C0Z/LE/Z) *a0D
*MIN
Jejog [ejuawdoja
«Vdd

€Lisk

‘Bujues (,03y,) NpaIo

ABiaua ajgemaual JaA0 Jyauaq oljopiod
pazijans| moj AjaAlejal ay} 0} anp

d-¥ 9@2inosal-||e 810z ay} Jo aseyd 1xau
ay} 0} pasooud josfoid sIy) puswooal
10U S90p WEa)} d4¥ 8y — Pajod|as JON

>su [euorjeindal

awos jussaud bc:oolc_ s|esodoud Jejog
ueld suonejas AjuNWWoD u
suoneyiwi| Ayoeded uoissiwsuel) a|ge|ieAe

0} anp D-pIN 10 ISd 0} Aianijep ABiaus anisuadxy
Jleyap [ewiuiw A1aA sey ueld Buioueuyy yoafold
2ousLadxe UoRONSUCD

pue yuswdojarap josfoid jewiuiw sey Apedisjuno)

POASIYOE S| [0JU0D SIS WIS}-BUOT

wus) Jeak ,0z 10 Gl
2202/51/2) :a00
wayshs
abelioys ABiouz INoH  MIA!
Jeuondo pue ,Jejos MIA
Jejos [ejuswdojan:
Svaloslig

oLi8l

‘A1anjeq ABisug pue uoissiwsuel |
Buipsebas suieouod Ay

se ||om se Bupjuels (,03Y,

ABiaus a|qemaual 1aA0 Jyauaq oljoplod
pazijans| moj AjaAlejal sy} 0} anp

d-¥ @2inosal-|le 1.0z 8y} Jo aseyd 1xau
2y} 0} paaoold j0afoid SIy) pusWILIODaI
10U S0P WEad} 44y 8y | — pajod|as JoN

SUONEIBPISUOD

VdyNd leyjioe} o} swaas Ayoeded >>S_.

ysu Ayjiqises) pue 3soo e Bunuasaid

s}nsal 8y} YIm ‘Apnjs Jaisnjo ydg e uo jusbunuoo
aq Ajpy wa)shs s,35d 0} Ayoeded uoissiwsuel |

o|gIsea) swaas aulpwi Bumiwiad

PaAABIYOE S| [01JU0D B)IS Wiid}-BuoT]

suonnysul [eroueuly

pue syueq Jolew Auew yym Bujoueuy Bujuieiqo
aousuadxe sey pue JIpaio Jo Jaya| sesiwoud Jo||9s

uononpoud
Jejos ay) ul Ajleoyroads ‘yadojenap ABisus

a|gemaual paousuadxa ue si I

wua) Jeak ,0z 10 G|

2z0z/Si/el :a0d

wajshs
abeloyg ABiau3g INoH y MIA!
Jeuondo pue ,Jejos MIN
Jejog [ejuawdojan

vdd

60181

['ulasay z|-g sabed

dleuoney g ‘syinsai aanejjuenb aag]
uonep 1 uoyosjeg (-) sis1y aAneyenD (+) saBejuenpy aaneyenD «SHNSAY dAE}UEND yosfoid
. ADYING
6102 ‘G |udy adNnos
TVILNIAIANOD ATHOIH — d4d 8102 135nNd

LN
T A
5 o
v ©
—_ —
o0
SRS
= O
X oD
<
EP

VERSION




‘A1obares jesodoud Jejnonsed Joy euaio Bupjues Arewid Sa1edIpU|yys
paIapISU0d 0S[e ISd "0LBUaIS ZOD ou ay} ul fesodoid yoes wouy J1ajo 1saq ayj Juasalidal a|gel syl ul UMoys S)nsal aaleyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy
‘sowaw 199(oid fenpiaipul ul payuswnoop si [esodoid yoea Jo SySH pue SsiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xurew siy | «

d4Y @0inosey
-l 8102 @Yj wouy Buimepyyim pue

d4Y @oinosay

-V 810Z 9Y) Wosy BuMEIpYIM pue

'810Z y} L Aienuer uo Jadojensp
8y} Aq UONEIBPISUOD WO} PIAOWL
sem |esodoud siy| — pajos|as JON

‘810Z )L Arenuer uo sadojersp sy
Aq uonelapisuoo woij parowal sem [esodoid siy |

d-4Y eoinosay
-IIV 81.0Z 9Y) Wy Buimespyim pue

HIVIETR
1202/L/L :a00
M 01 dn

PUIAA Jud! oneQ
‘Vdd HA-0z/1h-GL

L1181

‘810Z 1L Azenuer uo sadojensp ayy
Aq uonelapisuod wouy parowal sem [esodoud siy]

wue) 1eak gz Jo 02
2coz/LeL :aod
M
Jejog juswdole.
vdd

9Ligl

“Bunjuel (,03,) #paio

ABiaus a|qemaual JaA0 Jyauaq oljoplod
pazijana] moj AjaAijejal ay) 0} anp

d-¥ @0inosal-|le 1.0z ay} Jo aseyd 1xau
2y} 0} paaoold j0afoid SIy) pusILIODaI
10U S0P WEad} 44y 8Y| — pajod|as JoN

uonoe jo ued Bumiwiad e Buipsebal sjielap [ewiuiy
aAIsuadxa 1o a|giseajul

aq ||Im pue 3Sd 0} Y| usaq sey Asanljep ABioug
uoiBai ay) uj syoafosd puim Jabie|

ay} 0} pasedwod uaym Ayoedeo yead 0} uonnquuod
10 ‘10j0B} Aj10BdeD 18U ‘AOUBIONYS }SOD Bwes auy}
apinoud o} Jeadde Jou seop euejuoly ul AB1ous Jejog

juswdojansp

JE[0S IO} MOJ|e O} paJd)|e aq Ajeyl| UeD pue

‘108f01d puim e 1o} paInoas si [0]uod B)IS Wa)-BuoT
yseo

10 ‘}IpaJd Jo Japs| e ‘Ayyus apeub Juswisanul ue
wouy Ayuesenb jo asiwoid pue Auedisjunod abie]

wJa) Jeak 0z
ceoz/ielel :aoo
M
Jejog [eyuswdoja
Ydd

SLisk

[‘uiasay Z|-g sebed

dleuoney g ‘syinsai aanejjuenb aag]
uonepL 1 uol3|eg (-) syis1y aaneyenp (+) sabejueApy aAnejjeny «+S}NSay aAneuenp jo9foud
. ADYING
6102 ‘G |udy adNnos
VILNIAIANOD ATHOIH — d4Y 8102 135nNd

U N
T =
5
v ©
—
o0
O &
= O
> oD
<
EP

VERSION




*A106ares jesodoud renonred oy euailo Bujues Arewiid S81RIPU|xxx
PaIapISU0d 0S[e ISd "0LeuUdIS ZOD ou 8y} ul fesodoid yoes wo.y J1ajo 1saq ayi Juasalidal ajge) syl ul UMoys S)Nsal aapeyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy
‘sowawi 198(oid renpiaipur ul pajuawnoop si [esodold yoes Jo SySI pue SiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xuyew siy | «

“Bupjuel (,03,) #paio

ABiaus a|qemaual JaA0 Jyauaq oljoplod
pazijana| moj AjaAijejal ay) 0} anp

d-¥ @2inosal-|le 810z 8y} Jo aseyd 1xau
2y} 0} paaoold j0afoid SIy) pusILIODaI
10U S0P WEad} 44y 8Y| — pajoa|as JoN

ueld suopejal Ajjunwwod e Buipiebal sjiejap [ewiulpy
ueld Bunywiad jusionsul AjpAneey

3Sl 8|NPaYos pue }S02 ajedlpul yolym sapelbdn
3Jomjau Juesiubis alinbai pjnom uoissiwsuel} Ydg

|lesodoud ayj ul

papnjoul Sem [IEJap [BWIUIW ‘I9AaMOY ‘Apuauiuiwi
paulejqo aq 0} sieadde [ouod a)s wis)-buoT
yseo

10 ‘)IpaJd Jo Japs| e ‘Ajyus apeub Juswisanul ue
wouy Ayuesenb jo asiwoid pue Auedisjunod abie

wua) Jeak 0z
ceoz/ielel :aoo
M
Jejog [ejuswdoja
Ydd

0zi8l

‘Bunjues (,03y,) NpaIo

ABiaua ajgemaual JaA0 Jyauaq oljopiod
pazijana] moj AjaAije|al sy} 0} anp

d-¥ 9@2nosal-||e 810z ay} Jo aseyd 1xau
ay} 0} paaooud Josfoid sIy} puswooal
10U S90p WEa)} d4¥ 8y — Pajo3|as JON

ueld suopejal Ajjunwwod e Buipiebal s|iejap [ewiulpy
Jodie Aqueau 0} A)

1xoid U)m senssi [enuajod
ueld Bunywiad jusionsul AjpAneey
s)ybu asn-pue| sanbai s aul| a-UoleIaUID)

a|qisea} aq 0} sieadde ) ‘mainal [enul

uo ‘35d 0} Yo| Ajebie| sem Aianijop ABisus oIy
panaiyoe s j10afoud oy} Joj |03u0 BYis wis}-Huo
yseo

10 “)Ipald Jo Japs| e ‘Ajus apelb juswisaaul ue
woJy Ayuetenb jo asjwold pue Apediajunod abie

wus) Jeak 0z

ceoz/helzl :aoo

waysAg abeioyg ABloug Uy
3 >>§._m:o_ﬁo Uim Jejos MIN
Jejog [eyuswdola.

vdd

61181

M
810z Alenigad Ul 9s43 4810§ [jusLIdOloA
“Bupjues (,OFx,) Npaio uoBaIQ eln panoss Ajebie| useq sey Bumiuied vdd
ABiaua ajgemaual JaAo Jyauaq oljopiod 3Sd 0} pue Josfoud ayy sose9|
pazijons] moj AjaAlie|al 84} 0} anp | 0} ysi [euopeindas swos sjussaid Jwiad 9S4 Yim pue| BIA paINoas Usaq Sey [0U0d js Wiis}-Buo
d4Y 92Inosal-|le g 0Z au} Jo aseyd xau pajdnod ueld suonejel AJIUNWWOD dAISBY0D JO 3BT e yseo
Uy} 0} paaooud J0afoud si) pusILIOa) s|qIsea) 10 ‘)IpaI0 J0 Jape| e ‘Aljus apelb JuswiseAul ue
JOU SB0P Wes)} d4y YL — PajIa|as JON aq 0} Aj@yijun s1 uoissiwsue) juiod oy Juiod-6uo| e woyy Auesens Jo ssiwoid pue Auedisiunoo ebie aLL8l

wJa) Jeak 0z
ceoz/ielel :aoo

['ulasay z|-g sabed

dleuoney g ‘syinsai aanejjuenb aag]
uonep 1 uoyosjeg (-) sis1y aAneyenD (+) saBejuenpy aaneyenD «SHNSAY dAE}UEND yosfoid
. ADYINT
6102 ‘G |udy adNnos
TVILNIAIANOD ATHOIH — d4d 8102 135nNd

N
T =
5
v ©
— N
0
O &
= O
> oD
<
EP

VERSION




*A106ares jesodoud renonred oy euailo Bujues Arewiid S81RIPU|xxx
PaIapISU0d 0S[e ISd "0LeuUdIS ZOD ou 8y} ul fesodoid yoes wo.y J1ajo 1saq ayi Juasalidal ajge) syl ul UMoys S)Nsal aapeyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy

‘sowawi 198(oid renpiaipur ul pajuawnoop si [esodold yoes Jo SySI pue SiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xuyew siy | «

‘8102 L Aenuer uo sedojersp
2y} AQ UOI}eIapISUOD WO} PaAOWL
sem |esodoud siy| — pajoa|as JoN

‘8102 L Aenuer uo sadojenap ayy
Aq uonelapisuod woly parowsal sem [esodoud siyj

‘8102 1 L Azenuep uo Jadojensp ayy
Aq uonelapisuod woiy parowsal sem [esodoud siyj

wie) Jesk Gz 10,02
2202/L/2) a0

M 10 MIN I\m
Je uawdoja
vdd
1940 § snyeys Bunesado

124312

“Bunjuel (,03,) Hpaso

ABiaua ajgemaual JoA0 Jyauaq oljopiod
pazijana| moj AjaAije|al sy} 0} anp

d-¥ @21nosal-||e 810z ay} Jo aseyd 1xau
ay} 0} paaooud josfoud sIy) puswwooal
10U S90p WES)} d4¥ 8y — Pajo3|as JON

juswdojarap pasoddo

aABY saljuNWWod Agueau awos ng ‘1ejos Buipnjoul
‘sa|qemaual Ul paysalajul Ajlesauab Aunod. I
|lesodoud

oy} ul papiroid uonewloul Jusidynsul AjpAlejey
wea) 44y Aq pawuluod aq jou pinod inq ‘[esodoid
ay) ul paquosap sem uolisod ananb uoioauUooIBU|
|013U00

a)is pasodo.d Ul papnjoul Jou aul| Bl}-UOHEIBUSD

6102 20 Aq pansiyoe eq 0} pajosfod |0)u00 B)g
uonesausb sjgemausi Jo uonesado

pue ‘uondNIISuU0d ‘yuswdolaAsp auy ul doualadxe
aAIsusIxa yym Auediajunood Buolis Apusieddy

wus) Jeak gz 10,02
2202/L€/0L :d0D
walshs
obelo}s AB1BUT UH 9 ‘v ‘T ‘MIN
10, euondo g Jejo
I_ ! rwoﬁm\_hwwo@k“_o
ABisu3 + Jejos [eyuswdojorag
vdd

€ci8l

“Bupjuel (,03,) Hpaio

ABiaus a|qemaual 1aA0 Jyauaq oljoplod
pazijana] moj AjaAijejal ay) 0} anp

d-¥ @0unosal-|le 1.0z oy} Jo aseyd 1xau
2y} 0} paaoold j0afoid SIy) pusWILIODas
10U S0P WEad} 44y 8Y| — pajoa|as JoN

ayis ay} Jo uonesado

Buiobuo ayy 0} ysu e sjussaid ‘0 S)elsIau|

0} Aywixoud 9so0|o Ul ‘Bale SIY} Ul Sl JUSaY
padojanapiapun

pue juaionsul Ajpaneal si ueld Bupiwiad

9SBO 9y} 9 JOU [|IM pue

JOU SI YdIyMm ‘Ydg JO Jawo}sno spomau e Buteq 3Sd
uo Jueljal pue padojaaapun si ue|d UOISSIWSUBI ]
810z Aenuer ui AJjigiseajul 0} anp UMeIpyIM

a1em d4¥ 8102 du) oju! sjesodoud I

ajenbape aq 0} sieadde ue|d suopejas Ajunwiwod
sjuswoaibe ases| azijeuly

0} awi} Jo Ajusd 8q p|Noys 18y} PUE ‘SI0SS3|
lenuajod ypm paubis usaqg aAey jusiul Jo siapa]

wus) Jeak gz 10,02
220z/L/2) :a00
M
Je|og [eyuswdole.
vdd

24512

['ulasay z|-g sabed

dleuoney g ‘syinsai aanejjuenb aag]
uonepL 1 [E1Y (-) syis1y aaneyenp (+) sabejueApy aAnejjeny «+S}NSay aAneuenp jo9foud
. ADYINT
6102 ‘G |Hdy dNnos
VILNIAIANOD ATHOIH — d4Y 8102 130nd

U N
T =
5
v ©
— <
0
O &
= O
> oD
<
EP

VERSION




*A106ares jesodoud renonred oy euailo Bujues Arewiid S81RIPU|xxx
PaIapISU0d 0S[e ISd "0LeuUdIS ZOD ou 8y} ul fesodoid yoes wo.y J1ajo 1saq ayi Juasalidal ajge) syl ul UMoys S)Nsal aapeyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy

‘sowawi 198(oid renpiaipur ul pajuawnoop si [esodold yoes Jo SySI pue SiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xuyew siy | «

“Bupjuel (,03Y,) #paio

ABiaus a|qemaual JaA0 Jyauaq oljoplod
pazijana] moj AjaAijejal ay) 0} anp

d-¥ @2inosal-|le 1.0z ay} Jo aseyd 1xau
ay} 0} paaoold j0afoid SIy) pusILIODaI
10U S0P WEd} d4y 8Y| — pajod|as JoN

Apsoo aq pinom jey) sjuswbas uoissiwsuel)
a|diynw sepnjour A1aalap ABisus 1oy ued pasodold

az|s j09foid pasodoud ay}

10} Jualolyns uey} alow a4 o} sieadde aje)se |eay
Jadojanap

Aq papinoid xujew Bumiwiad aAisusaysidwod

ypum Bunyuwiad jo abejs paoueape AjoAneay
syoefoud Jejos ajeas Ayjnn Buidojenap Ansnpul
1e|os ay} ul 9ousladxs aaey o) sieadde Jadojersqg

wue) Jeak ,,0z 10 G| jwis ]
+«£202/10/10 10 1202/10/10 :d0D

»OEMIN .

Jejog yuswdojpAsq
«»Vdd

62181

‘Bunjues (,03y,) NpaIo

ABiaua ajgemaual JaA0 Jyauaq oljopiod
pazijana| moj AjaAije|al sy} 0} anp

d-¥ @21nosal-||e 810z ay} Jo aseyd 1xau
ay} 0} pasooud josfoud sIy} puswwooal
10U S90p WEa)} d-4¥ 8y — Pajo3|as JON

109lo01d ay} 0} Ayysoy |eo0|

Buuapuabua A|gissod ‘suiaouod [edo}/Ajunod ay}
JUSAWINDIID PINOM YoIym ‘ssaooud Bupiwiad 93543
a)e)s ansind o} sybu 8y} spjoyyim Jadoeasq

o]

-pPIN 0} 9|qissod sI AIaAIjaQ "BaJe Ul SUIBLSUOD D1V
0} anp Alanljap xa|dwiod ‘wa)shs s,3Sd UO |IUM
‘o|eos

llews AjaAisnjoxa aoualadxa Jejos Auediajuno)

az|s j09foid pasodoud 1oy jJu ns pue
abe)s paoueApe ue Jo aq o} sieadde aje}sa [eay
*AJunoo 8y} UIYHM UOIEDO| B|GEIOABY

s " >

Jeak gz jwie]
2202/10/90 :a00

HH 2/ MIN -\ UMIA Beloys
%) STl
Jejos yusulldersg

abeloyg Abieu3 jeuondo ,.Vdd

8ci8l

‘8102 | L Aenuer uo sadojersp
2y} AQ UOI}eIapISUOD WO} paAOWL
sem |esodoud siy| — pajoalas JoN

‘8102 L Aenuer uo Jadojenap ayy
Aq uonelapisuod woly parowal sem [esodoud siyj

‘8102 1 L Arenuep uo Jadojensp ayy
Aq uonelapisuod wouy parowsal sem [esodoud siyj

wua) Jeak gz 10,02

220¢/L/e) :d0d

M 10 MIN
uawdo

vdd

14312

['ulasay z|-g sabed

dleuoney g ‘syinsai aanejjuenb aag]
uonep 1 uoyosjeg (-) sis1y aAneyenD (+) saBejuenpy aaneyenD «SHNSAY dAE}UEND yosfoid
. ADYING
6102 ‘G |udy adNnos
TVILNIAIANOD ATHOIH — d4d 8102 135nNd

N
T =
5 o
v ©
—
0
O &
= O
> oD
<
EP

VERSION




*A106ares jesodoud renonred oy euailo Bujues Arewiid S81RIPU|xxx
PaIapISU0d 0S[e ISd "0LeuUdIS ZOD ou 8y} ul fesodoid yoes wo.y J1ajo 1saq ayi Juasalidal ajge) syl ul UMoys S)Nsal aapeyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy
‘sowawi 198(oid renpiaipur ul pajuawnoop si [esodold yoes Jo SySI pue SiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xuyew siy | «

Jeindodun Apuauna st Ajunod

wua) Jeak 0z
€¢02/1/1 :a0d

a:_ juawdojaAsp Jejos pue |esodold ay} MIN
‘Bupjues (,03y,) Npalo | Ul pe JusioNs Jou sem suonejal Ayunwwo) Jejos juswdojen
ABiaus a|qemaual 1aA0 Jyauaq oljoplod O-PIN PUB Ydg vdd
pazijens| mo| AjoAlelas ayj 0} anp ybnouy) pajeaym aq o} pasu ||Im UOISSILUSUEI) pue as0|0 A|papodal
d4Y doinosal-|le gL0Z 8y} Jo eseyd ixau | ‘sjqiseajul Aoyl si pesodoud se ueid Aleaijep ABioug s1INq ‘panalyoe 1aA jou s| |0JJU0d a)s wisl-buo] e
3y} 0} pasooud joaf0id siu} puaLILIOa) sousiiadxa [euoljesado pue ‘uonoN;SUOD siaupied jgop wia)-Buol
10U S0P Wes} d4y 8UL — PAYIBIBSION | 4 5uidojenep o|qemausl ajesapow sey >__._oI 1830 pue I:m:EE uoddns |eoueury e yeLslL

ways; .m
‘Bujues (,03y,) NpaIo abeuo)g ABiouz + Jejog Juswdojeraqg 1
ABiaua ajgemaual JaA0 Jyauaq oljopiod vdd %
pazijaAa| mo| AjaAne|as 8y 0} anp |esodoud paABIYoe S| [013U0D B)S Wiel-BuoT e “_
d-¥ @2I1nosal-||e 810z ay} Jo aseyd 1xau By} Ul PaIBA0D JOU SeM SUONe|al AJunwwo) 199ys @oueleq Uo padueul aq 0} pajoadxa Josfold e
auy 0} peaooud joefoud siy) pusuIWods) anisuadxa AJano Jo ‘s|qisesy S}asse puim
JOU S20p Wes) d4y 8yl — P83o3|es JoN jou Ajjenuajod si ued Asealep ABlsus pasodoid ypm Ajjeroadsa ‘Jedojanap sjgemaual paousiadxy e eeL8L

wuey Jeak ,,0z Jo G|
2c0z/Si/el :aod
wa)sAg abeloyg ABisug ‘UH ¢ Jo
= ‘MIN ._o :-ﬁv 1ej10s MIN

*A1anjoq ABisug pue uoissiwsuel |
Buipsebal suiaouod Ayjiqisesy
se ||am se Bupjuel (,03Y,) Ipalo

Vd¥Nd 10} uonesapisuod Jadojarap sajealpul
‘MNP a|dyinw e ‘AN | aje|daweN
uoissiwqns [esodoud jo

suopnsul [elouRUL

wua) Jeak ,,0z 10 Gl

2eoz/sh/zL “:aod
wa)sAg abelioig

ABi1auz IH ¥ MIN -w Jejos MIN m
way

abelo)g ABisu3 + Jejog Juswdojanag

ABisus a|qEMOUSI 190 JaUSq oljojod | S1eP 8U Jo se unbag jak jou sey ssaiboid Bumiwied pue syueq Jofew Auew yym Buiueuy Buluielqo vdd
pazijans| moj AjaAnejal ay} o) anp AM|Iqer.A 2|npayods pue 300 aousuadxe sey pue JIpaio Jo Ja)9| sesiwoid J9jleS e
d4Y @oInosal-|le gL0Z 8y} Jo eseyd xeu | sBuuq yolym ‘wasAs s,35d 0} Aaaljep juiod o} juiod uononpoud
ay} 0} pesooud josfoud siy) puswiwooal paxiy 0) palinbau aq Ajey| [Iim Apnis Jssnjo vdg Vv 1810S By Ul Ajjeoyoads ‘ladojerap ABleus
10U S0P Wes} d4y 8UL — Pe3od|es JoN paUIE)qo 194 JOU SI [0JU0D BYIS WI)-BuoT s|qemaual peousliadxe Ue s . ocLalL

['ulasay z|-g sabed

dleuoney g ‘syinsai aanejjuenb aag]
uonepL 1 [E1Y (-) syis1y aaneyenp (+) sabejueApy aAnejjeny «+S}NSay aAneuenp jo9foud
. ADYING
6102 ‘G |udy adNnos
VILNIAIANOD ATHOIH — d4Y 8102 135nNd

ON
T =
5
v ©
— O
0
O &
= O
> oD
<
EP




‘A1obares jesodoud Jejnonsed Joy euaio Bupjues Arewid Sa1edIpU|yys
paIapISU0d 0S[e ISd "0LBUaIS ZOD ou ay} ul fesodoid yoes wouy J1ajo 1saq ayj Juasalidal a|gel syl ul UMoys S)nsal aaleyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy

‘sowaw 199(oid fenpiaipul ul payuswnoop si [esodoid yoea Jo SySH pue SsiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xurew siy | «

“Bupjuel (,03,) #paio

ABiaus a|qemaual Jan0 }Jyauaq oljoplod
pazijana| moj AjaAijejal ay) 0} anp

d-¥ @2inosal-|le 810z ay} Jo aseyd 1xau
2y} 0} paaoold j08foid SIy) pusILIODaI
10U S0P WEad} 44y 8Y| — pajoa|as JoN

|lesodoud

9y} Ul PaJBA0D JOU SeM SUONE|aI AUnwwo)

spwad Auno) [eoo)

Buipsebal juads usaq Ajjussedde sey awiy [EWIUIA
uoibai ay} uj syoafosd puim Jabie|

ay) 0} pasedwod uaym Ayoedeo yead o} uonnqgLIUOD
10 ‘10308} Ajtoedeo jau ‘Aousiole 1s00 awes ay}
apiaoud o} Jeadde jou seop euejuoly ul ABisus Jejog

.E:& PUIM UOIONJISUOD-UI UE UM EcmE«_EE
a|npayos uonoNIsuod Bunesw sanssi buiobuo

pey sey pue f 0} Jauped
Aewund e 11| SI

‘Kianijeg

ABisu3 pue uoissiwsuel] Buipiebal
Ajjeradsa ‘d4y ayy ul sjesodoud

1830 0} pasedwod uaym papirold

|1ejap Jo |aA8)] pue ssaiboud jusiolynsul
se |[am se Bupjues (,03y,) NpaIo
ABiaua ajgemaual JaA0 Jyauaq oljopiod
pazijans| moj AjaAlejal ay} 0} anp

d-¥ @21nosal-||e 810z ay} Jo aseyd 1xau
ay} 0} pasooud josfoud sIy} puswwooal
10U S90p WEa)} d4¥ 9y — Pajod|as JON

spwiad [ejopa pue
a)eys Buunoas pue BuiAuapl spoye Juedyiubig
PaOABIYOE S! [013U0D YIS Wid}-HuoT

wue) Jeah oz

2coc/Le/e :aod

wa)sAg abeloys ABloug JH 9 10 ‘4
‘el Je|o! 1o
2 M -.m 10S M .Emﬂ

abelo)g ABisu3 + Jejog Juswdojanag

Ydd

8¢18l

|lesodoud

9y} Ul PaJBA0D JOU SeM SUONE|a AJuNWwwo)

ueld Bumiwied ainjeww AjpAneoy

Ajoeded

0} uonnquIUo Aue Buinowal ‘Q-pIA 0} ajnol Aj|
JIm pue (A1aAlj9p Jeqsng) 3Sd O} Yo uoissisuel |
9oualladxa |euoljelado pue uoidNIISUod

Jewiuiw yym Auedwod Jemau e s| I

POASIYOE S| [0JUOD SIS WIS}-BuOT

wJa) Jeak 0z

220z/L€/6 :a00
wajsAg abeloyg ABiaug JH

ol s I
¥

abeuo)g AB1ouz + Jejog Juswdojeraqg
vdd

l

LE181

“Bujuel (,03,) #paio

ABiaus a|qemaual JaA0 }yauaq oljoplod
pazijana| moj AjaAijejal ay) 0} anp

d-¥ @2unosal-|le 1.0z ay} Jo aseyd 1xau
2y} 0} paaoold j08foid SIy) pusILIODaI
10U S0P WEad} d4y 8y | — pPajoa|as JoN

|lesodoud

By} Ul PaIBA0D JOU SeM SUONE|al Apunwwo)

ueld Bupiwied ainjeww AjpAneoy

Ayoedeo

0} uonNqLIUS Aue Buirowal ‘Q-piy 0} jnol Al
1M pue (AIaAijep Jeqsng) JSd O} Y| UoISSIWSUe) |
aousladxa [euonesado pue uoONISUOD

Jewiuiw yum Auedwod Jemau e s| I

POABIYOE S| [0JU0D SIS WiS}-BuoT

wus) Jeak 0z

2202/1€/6 :d00
waysAg abeuoyg ABleug UH ¢

‘MIN 4 - [l B “BI°S MIN 10
N nn
abelo)g ABisu3 + Jejog Juswdojanag
vdd

l

9¢€181

['ulasay z|-g sabed

dleuoney g ‘syinsai aanejjuenb aag]
uonepL 1 uono3|eg (-) syis1y aaneyenp (+) sabejueApy aAnejjeny «+S}NSay aAneuenp jo9foud
. ADYINT
6102 ‘G |Hdy dNnos
VILNIAIANOD ATHOIH — d4Y 8102 130nd

ON
T =
5
v ©
— o~
0
O &
= O
> oD
<
EP

VERSION




‘A1obares jesodoud Jejnonsed Joy euaio Bupjues Arewid Sa1edIpU|yys
paIapISU0d 0S[e ISd "0LBUaIS ZOD ou ay} ul fesodoid yoes wouy J1ajo 1saq ayj Juasalidal a|gel syl ul UMoys S)nsal aaleyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy
‘sowaw 199(oid fenpiaipul ul payuswnoop si [esodoid yoea Jo SySH pue SsiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xurew siy | «

“Bupjuel (,03,) #paio

ABiaus a|qemaual Jano Jyauaq oljoplod
pazijana| moj AjaAijejal ay) 0} anp

d-¥ @2inosal-|le 1.0z ay} Jo aseyd 1xau
2y} 0} paaoold j0afoid SIy) pusILIODaI
10U S0P WEa} d4y 8Y| — pajoa|as JoN

ueld suonejal Ajyunwwod ayy Buipseba.

1n04d [Iejap JO Junowe Mo AjoAne[al B Sem aiay |
|lesodoud auyy ul papnjoul sem ueld ay} uo soyoads
ybnous jou pue ‘sjuswpuswe alinbai |Im Bumiwied

9SBO 8y} 9 jou [IMm
PUE JOu SI YdIym ‘Ydg YIIM JSWO)SND YIoM}aU & aq
0} 3Sd salinbai pasodoud se ueid Asanljep ABioug
Ayoeden juiod-ojjuiod wily ainoss o0y Ajoeded
uoissiwsuel) yusionsul Apuaiedde s| auay

UoOS UNJ20 PINOM
11 1By} 21am suonedIpul Ing ‘uoissiwgns [esodoud
AU} JO se panslyoe 1aA Jou S| [01Juod a)s we}-buo]
199ys 9doUeEq UO padueUl 3q Pjnom Joafoid
uopelado

PUE ‘uojoN.ISUod ‘Jusidojersp s|qemausi

ul @ousLadxe yonw pue souewlopad [eoueuly
Buons yum Apediajunod paped Ajjealgnd abie

wus) Jeak ,,Gz 10 0Z
2202/0€/6 :a00
waysAg abeuoyg ABleug UH ¢
: 10 JIejo 10
M - -,w 10S MIN o
abelo)g AB1aug + Jejog yuswdojaraq
Ydd

t44%1

“Bunjuel (,03y,) HpaLo

ABiaua ajgemaual JaA0 Jyauaq oljopiod
pazijana| moj AjaAije|al sy} 0} anp

d4¥ 99inosal-|je g0z auj jo aseyd jxau
ay} 0} paaooud josfoid sIy} puswwooal
10U S90p WEa) -y 8y — Pajo3|as JON

“8}IS 8Y} J& UoIsuBdX® puIM 81NN} B N0 PMOID
J1o/pue onews|qold aq Aew uoissilsuel) e s

paye|dwod usaq sey suom Bupiwiad s

I
Jo asn yym sbuuq jo0afoid dde joN

'SSaSSE 0} JNOUHp
SI SSOUIYHOM }IPa.o [BIOUBULY 810J218U} UOIBULIOJUI
Jeloueul} yonw apiaoid jou saop Jadojerag

aseyalind jasse 1oy Ay|iqixal}
awos slayo (pauyapun Buroud) uondo aseyoind

I:o_mmh sy} ul sousadxa sey ‘_oao_mg

spoye Juswdojensp eses

few v R P

“Bunjuel (,03,) HpaIo

ABiaus a|qemaual 1aA0 Jyauaq oljoplod
pazijana| moj AjaAijejal ay) 0} anp

d-¥ @2inosal-|le 1.0z 8y} Jo aseyd 1xau
2y} 0} paaoold j0afoid SIy) pusWILIODaI
10U S0P WESd} d4y 8y | — pajod|as JoN

pasodoud

se Bupiuiad ay) yum sanssi a|npayos [enuajod

ale a1ay} pue Buoje Jey Jou si ued Bumpiwuad ay |
ysu Ayjiqises) pue 3soo e Bunuasaid

s}nsal 8y} YIm ‘Apnjs Jaisnjo ydg e uo jusbunuoo
aq Ajpyl| [m wislsAs s,3Sd 0} Aj1oeded uoissiwsuel |

wleah gz 1w
+x¢¢02/0€/6 :a0D
«xWaISAg abelolg
ABiouz H v / umn (Il M

e M

way
obeio)g ABleuz + Jejog Juswdojereqg
«Vdd
24212

ue|d suone|al

Ajunwiwod ‘aAisuayaidwod AjgAie|as Ing I
paInoas uaaq Sey [0JjU0D 8)is Wid}-6uo
suonnysul [eroueuly

pue syueq Jolew Auew yym Bujoueuy Bujuieiqo
aousuadxe sey pue JIpaio Jo 13| sesiwoud Ja||eg
uononpoud

Jejos ay) ul Ajleoyroads ‘yadojenap ABisus

a|gemaual paousuadxa ue si I

wua) Jeak ,,0z 10 Gl
2z0z/Sh/el *aod
wa)sAg abelioig
ABieuz uH v MIN([J 8 “elos MIN
way
abelo)g ABisu3 + Jejog Juswdojanag
vdd

ovisi

[‘uiasay Z|-g sebed

dleuoney g ‘syinsai aanejjuenb aag]
uonepL 1 19S (-) sys1y eaAnenenp (+) sabejueApy aAnejjeny «+S}NSay aAneuenp jo9foud
. ADYINT
6102 ‘G |udy adNnos
VILNIAIANOD ATHOIH — d4Y 8102 135nNd

ON
T =
5 o
v ©
— o0
0
SRS
= O
> oD
<
EP

VERSION




*A106ares jesodoud renonred oy euailo Bujues Arewiid S81RIPU|xxx
PaIapISU0d 0S[e ISd "0LeuUdIS ZOD ou 8y} ul fesodoid yoes wo.y J1ajo 1saq ayi Juasalidal ajge) syl ul UMoys S)Nsal aapeyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy
‘sowawi 198(oid renpiaipur ul pajuawnoop si [esodold yoes Jo SySI pue SiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xuyew siy | «

"Buijuel Jeak Jemo|iy| Jano Jyauaq
oljojuod pazijaas| Mo| AjoAie|al sy}

0} aNp d4y 92IN0sal-||e 810Z dU} JO }xau
2y} 0} paaoold j0afoid SIy) pusILIODaI
10U S0P WEad} d4y 8Y| — pajod|as JoN

|esodoud ul passnasip jou si suolejal Ajunwiwio)
juswdojanap uj Ales s| ssaooid Bunywiad

11d |oAelb 2Anoe U Jo Jed aq o) sieadde a)ig
PaINnoas jou S| [04U09 B)is Wid}-HuoT]

pasodoud

SE U0[}08UU0.a}ul JO Julod By} o} umousjun AjuaLind
SI 9N[EA [e118JoP-JUBLLISAAUI UOHNLISIP PUE
uoIssiwsues} 8y} ‘d4¥ 810z ay} ul [esodoid waishks
abeio)g ABiauz auoje-puels Jayjo A1oas o} Jejiuis

yseo
10 ‘Ypaio Jo Jaya| B ‘Ajjus apelb Juswisaaul ue
wouy Ayuesenb jo asiwoid pue Auedisjunod abie

wus} Jeak oz
1202/L€/2) :a0D
wajshg abeloig
ABisu3 Uo7 IH ¥ 40 ,,Z ‘MIN
wajsAg abeloys ABisug juswdola
S1910v10

14312

‘Bupjuel 1eak EMO|IY JOAO JyBuaq
oljopod pazijons| moj AjpAie[l sy}

0} 8NP d4Y 92IN0SAI-|[E 10T SU} JO }XaU
ay} 0} peaooud j0afoid SIy} puBWIWODS]
10U S90p Wes) d-4 8| — pPajoalas JoN

Jesodoud Ul paIan0o Jou Sem suone|as Ajunwwo
ainjeww AjoAnejas st sseooid Buniwiad
8|qeuleiqo

10U AjaY1] s1 Ajoeded uoissiwsuel) a|ge|leAe w4
1o} palidde usaq

194 Jou sey 354 yum uonisod ananb uoissiwsues |
pasodoud

SE U0[}0auu09Iajul Jo Julod 8y} 10} umouyun Ajuaiind
SI 9N[EA [119JoP-JUSW}SAAUI UOINGLISIP puE
uoissiwsuel} 8y} ‘d44 810z au} ul lesodoid wajsAs
abelo)g AB1aug suoje-pue)s Jayjo A1ans 0y JejuiS

P! I © 'S
yseo

10 “)Ipald Jo Japs| e ‘Ajus apelb juswisaaul ue
woJy Ayuetenb jo asjwold pue Apediajunod abie

wua) Jeak ,,0zZ 10 0}

Leoz/ie/el :aoo

wa)sAg abeioig
ABiou3 uoj WNIyiT IH ¥ ‘MIN
waysAg abeloyg ABloug Juswdojan:

i»f
o

144312

Ijuel Jeak Jemol| JoAo Jyauaq
oljojuod pazijans| Mo| AjoAie|al sy}

0} aNp d4y 92In0sal-||e 810Z dY} JO }Xau
ay} 0} paaoold j0afoid SIy) pusILIODaI
10U S0P WEad} d4y 8Y| — pPajod|as JoN

jsed ay)

Ul 3Sd Joj senssi pasneo sey Yolym ‘s|ios Joyedlpul

1aydob 1oy 3sL wnipaw Sey jey} Uoiedo| e ul st )i
Ay 9 VdyNd Buipiebal

9[)1eq UNOO € }s0| AJUa9a Oym anﬁig

pasodoud

SE U0[}08UU09.a}ul JO Julod By} o} umouyun AjuaLino

S| ON[eA |ellajop-Jus)saAul uonnquisip pue

uoIssiwsues} 8y} ‘d4y 810z ay} ul [esodoid waishks

abelo)g ABiauz auoje-puels Jayjo A1oAs 0} J IS

AloAoaye
Ajunwwoo [eoo| ay) abebus o} a|ge aq pjnoys

1eyy Auedwoo paseq-spjess e m_I

poINoss [0JU0D SIS WIS}-BUOT

020z/Le/L :a0d
wa)sAg abelioyg
ABiaug moj4 JH 9 10 ¥ ‘MIN
10 UO| WNIYIT JH ¥ 0 2 ‘MIN|
wajshg abeloys ABiaug juswdolan
slig

194512

['ulasay z|-g sabed

dleuoney g ‘syinsai aanejjuenb aag]
uonepL 1 189S (-) syis1y aaneyenp (+) sabejueApy aAnejjeny «+S}NSay aAneuenp jo9foud
. ADYING
6102 ‘G |udy adNnos
VILNIAIANOD ATHOIH — d4Y 8102 135nNd

ON
T =
5
v ©
—
7o)
O &
= O
> oD
<
EP

VERSION




*A106ares jesodoud renonred oy euailo Bujues Arewiid S81RIPU|xxx
PaIapISU0d 0S[e ISd "0LeuUdIS ZOD ou 8y} ul fesodoid yoes wo.y J1ajo 1saq ayi Juasalidal ajge) syl ul UMoys S)Nsal aapeyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy
‘sowawi 198(oid renpiaipur ul pajuawnoop si [esodold yoes Jo SySI pue SiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xuyew siy | «

"Bunjuel Jeak Jemo|iy| Jano Jyauaq
oljojuod pazijaas| Mo| AjoAie|as sy}

0} aNp d4y 92IN0sal-||e 810Z dY} JO }Xau
2y} 0} paaoold j0afoid SIy) pusILIODaI
10U S0P WEad} 44y 8Y| — pajoa|as JoN

*uoNe90] SIY} Je suIeouod Bujwiad aq Aew aiay L

syoeqyes palinbal yum saulqiny
puim o} Ajwixold uaalb suteouod Buiis aq Aepy

Auadoud I:o pajeoo| 89 PINOAA

‘J09foud
Jo uonesado pue juswdojansp Ul 8]eds Jo Awouodos

apinoid Aew Imczm_xw uo uoled0T

aousladxa abeloys Yyim ‘wes) Juswabeuew Buonsg
‘olels

uojBuiysepn ui josfoid Jejos 3@:3@5&0
pue Buiumo Apualino ‘padoje. m Buipnjoul

ousliadxa juswdolanap ABiaus 1ejos aAISUSIX]

«(V10) 189h 0z :wia ]
xx£202/10/80 :A0O
«x WBISAS abelo)g

ABiouz 4y g / UMIN E\ MIN

wajshg abeloys ABiaug justudojan
«»S18910VLD
14212

‘Bupjuel 1eak emo|iy JoAo Jyauaq
oljoplod pazijons| moj AjpAe[al sy}

0} NP d4Y 82IN0SBI-||B §10Z BU} JO IX8U
sy} 0} peaooud j0afoid SIy} pusWIWODS]
10U S90p Wes) d-4 dY| — pPajoalas JoN

Ki0}1118) 901AI8S S,3Sd Ul JOJUD peo| uequngns
Jolew e ul s| 8)is ay) se pauinbal aq [|Im pue
|esodoud ul passaippe Jou sem suole|as Ajunwiwo)
ainjewuw si a)is 1oy Buniwied

ananb uoissiwsuel) Ul 394 jou s| 108foid

paulejqo uaaq JaA Jou sey [0JU0d a)IS

aousladxa [euonesado pue uoioNISUD

lew ypm Auedwoo Jemau e si I

pasodoud

SE U0[}0auu09Iajul Jo Julod 8y} 10} umouyun Ajuaiind
SI 9N[EA [119JoP-JUSW}SAAUI UOINGLISIP puE
uoissiwsuel} 8y} ‘d44 810z au} ul lesodoid wajsAs
abelo)g AB1aug suoje-pue)s Jayjo A1ans 0y JejuiS

wua) Jeak o

2202/0€/60 :a00
wa)shg abeloyg Abiaug

UOI-ITJ4H ¥ ' MIN im“ho ogwm
waysAg abeioys ABloug ) di
V10

Lyi8L

Kioj18) 90IMI8S S,3Sd JO J9juad peo| [eLysnpul

PUE [BIOJOWWOD € Ul Pajeoo si a)is ay} se Alessaoau
Kian s| pue Bupjoe| si ueid suopeas Ajunwiwo)
sapelbdn spomiau Jueoyiubis asnbal Ajay|

pinom pue ‘enanb uoissjwisuel Ul 384 jou s| Joafold
paJnoas 194 Jou S| [01U0D 8)is Wis)-buo

wus) Jeak oz

2202/0€/60 :a00

wayshs
abeioyg ABiau3z uol-17 “IH ¥ ‘MIA
wajshg abeloys ABiaug juswdojan

IUB JeaA JeMO|B| J8AO Jyeusq posodoid S1810VvLo
oljoiod paziaad) moj AlAEIRI UL | sp yopoauuoaseul Jo Juiod SUj 10§ UMOUSUN ARUBLING 198Us @oUBJEq UO PadueUl 8q pinom joafoid
0} 8np d4Yy 82Inosal-||e gL0g 8y} JO Ixau : sl anjea _.m:w*wv.EmE#mmz.__ uonngUISIp pue pue ‘Bunel y1paio pue souewlouad [eoueuly Buons
8y} 0} paooid j0sfoud SIL} PUBWILIOOBI | 10 syl BU) g4y 810Z @Y Ul [esodoid wieysAs Jomod usalb pue sjgemauai
JOU S0P Wes) 44y 8yl — paja3|as JoN abelo)g AB1au suoje-puels Jaylo A1oAs O} JejlWIS e | Ul @ousuadxe yum Auedieiunod jeuoneunnw abie avL8lL
['ulasay z|-g sabed
ajeuoney 9 ‘s)nsai aAnejuenb aag]
uonep 1 ) (-) ssty aAneneno (+) saBejueApY aARENEND »S)NS3Y dAnEUBND psfoid
. AD¥INT
6102 ‘G |Hdy dNnos
TVILNIAIINOD ATHOIH — d4Y 8102 13bnd

ON
T =
5 o
v ©
— o
N
O3
= O
> oD
<
EP

VERSION




*A106ares jesodoud renonred oy euailo Bujues Arewiid S81RIPU|xxx

PaIapISU0d 0S[e ISd "0LeuUdIS ZOD ou 8y} ul fesodoid yoes wo.y J1ajo 1saq ayi Juasalidal ajge) syl ul UMoys S)Nsal aapeyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy
‘sowawi 198(oid renpiaipur ul pajuawnoop si [esodold yoes Jo SySI pue SiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xuyew siy | «

pasodoud

SB U0J}09Uu02ajul JO julod 8y} Joj umousun AjjuaLino
SI 9N|EA [e118J9P-JUSW}SAAUI UOINGL)SIP puE
uoIssiwisues} 8y} ‘d4¥ 810z ay) ul [esodoid waishks
obelo)g AB1auz suoje-pue)s Jayjo A1ans 0y JejwiS

1eak 0z (wia ]
2202/1€/60 :a00

44 ¥ / UMING / MIN
4 v / UMIN / MIN

wajshg abeloys ABiau3 ) dojan

‘Bupjue. Jeak JJemoy Jano Jeusq (UopEILBWN0p V10
oljogod pazijaas| moj AjpAe[el sy} 1osloid sy ul pajoidap se) uonelsans go_mm_Ewcm: sysu Bupywiad Joulw aq ke e
0} 8NP d4yf 82IN0S3-|[B 810g U3 JO }x8U s.¥dd 10 (paje)s se) uonejsgns swaysAs wajsAg obelo)g
8y} 0} pesood josfoud sy} puswodal uonn! S,3Sd 0} Pa}osUU0DIB)UI ABiaug aeas Ayjyn abie| padojersp Aisnoinaid
J0U S0P Wes) 44y 8yL — pa3a3|as JoN Aq 0} pepus] foud Jayraym Jesjoun sty Buiney ysu aAne|al [ewiuiw sjussaid Jadojpreg e 15181
s96UB|[BYD SUOHEDIUNWLIOD PUE [EOIUYDS) PRY BaJE wiey V19 Jesk gz 10 07

u| pajjejsul waysAs abeloyg ABiaug Buysixe ay) pue
‘lesodoud Ui passaippe Jou sem suone|al Ayunwwo)
3Sd 0} ¥o| sem Aianijap ABJaus puE UONOBUUODIBU|

3Sd yim jsed

2202/0€/60 :a00

wa)sAg abelioig

ABrauz Uo7 4H ¥ ‘MIN .4 i
waysAg abeioys ABloug EwEIm;

10
ay} ul Juswaaibe ue uo paynejop sey Auediajunod S1840.¥1D
‘Bunjues Jeak })emo|iy| 1910 Jjeuaq pasodoid
oljojpiod pazijanaj mof AjeAneldl 38Ul | gp yopsauuooieiul 4o juiod aU J0j UMOUNUN ARUSLING
0}3Np dy 80IN0S3l-|[B 8L0Z U3 JO IxaU S| N[A [E419}9P-1USW]SSAUI UONNGUISIP PUE 1yByno
ay} 0} pesooud josfoid siy} puswWWodas uoIssiwsUel) 8y} ‘d4Y 810z oy ul fesodoud waysks abeuoys Aiapeq mojje Ajayi| pinom I%o A e
JOu S80p Wes} d4y 8yl — pa3o3d|ss JoN abelo}g ABiau3g auoje-pue}s Jayjo A1ons 0} J Auadoid paumo-sadojonsp UO s19)IS e osLel
juswdojaaap ul Ales st ueid b
juswdojaAap 354 uo Juabunuoo pue sseooid Ui
uo Aea si uejd Aiaaljep AB1aus pue uooauU02Ia| wus) Y19 Jesh Gz 4o 0Z

3Sd uim jsed

2y} ur Juswoalbe ue uo pajnejep sey Auedisjuno)y
ainjny ay} ut Juawdojerap

wa)sAs 35d Aq pazi|n aq jou Aew Jo Aew a)is ayy

2202/0¢/60 :d0D

wajshg abeloig

ABisu3z uol-IT4H ¥ ‘MIN .4 [Jij-°
wajshg abeloys ABiaug EmEgg

Ing ‘Apedoid 354 uo pajeso| aq o} pawnsald S| 8IS $1840..¥10
1uBl JBSA NEMOINY JOAO JyBusq pasodond
oljojuiod peziana] mol AjeAnelel 8Ul | gp yopsauuooielul jo juiod aUy J0j UMOUNUN ARUSLING
0} 8NP d4y 82IN0SaI-|[B 810g Bu3 JO 3x8U S ON[EA [E.119}9P-]UBW]SOAUI UONGLISIP PUE
8y} 0} peeooid josfoud SIL} PUBWILIOOAI | 10seiysuel aU) g4y 810Z @Y Ul [esodoid wieysAs suonn|os abelo)s ABiaus
jOu S90p Wes)} d4Y dYL — Pajoa|as JoN obelo)g ABloug suoje-pue)s Jeyjo Aioas o} Jejiwis noqe payoxa aq Ajasi| pinom; IB AD e 6718l
['ulasay z|-g sabed
dleuoney g ‘syinsai aanejjuenb aag]
uonep 1 1°S (-) sis1y aAneyenD (+) saBejuenpy aaneyenD «SHNSAY dAE}UEND yosfoid
. AD¥INT
6102 ‘G |dy aNnnos
AVILNIAIANOD ATHOIH — d4d 8102 130nNd

LN
T A
5 o
v ©
—_ —
N
SRS
= O
X oD
<
EP

VERSION




*A106ares jesodoud renonred oy euailo Bujues Arewiid S81RIPU|xxx
PaIapISU0d 0S[e ISd "0LeuUdIS ZOD ou 8y} ul fesodoid yoes wo.y J1ajo 1saq ayi Juasalidal ajge) syl ul UMoys S)Nsal aapeyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy
‘sowawi 198(oid renpiaipur ul pajuawnoop si [esodold yoes Jo SySI pue SiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xuyew siy | «

"Bunjuel Jeak )emo|iy| Jano Jyeuaq
oljojuod pazijaasl mo| AjaAne|al sy

0} 8NP d4y 92IN0sal-||e 8|0Z dU} JO }xau
2y} 0} paaoold j0afoid SIY) pusILIODSI
10U S0P WEad} d4y 8y — pajoa|as JoN

s|esodoud

wajsAg abeloyg ABiaug Jayjo uey) Buoje Jayuny
Ajoanelas 1enamoy ‘abes Ales ue ul st bumiwiad
pasodoud

SE U0[}08UU0.a}ul JO Julod 8y} o} umousjun AjuaLind
SI 9N[EA [e119JoP-JUSWISAAUI UOHNGUISIP PUE
uoIssIwsues} 8y} ‘d-4y 810z ay ut [esodoid wajshkg
abeio)g ABiau3 auoje-puels Jayjo A1aas o} Jejiuis
ajep o} [euonesado Jo }ing syosfoid

Aue aAey jou saop pue mau AjaAne|al si Auedwod

j09foud ayj Joy poddns [eoo] AjoxI

wa)sAs s,3Sd OJUO PajOBUUODIBU|

J8UMO

pue| yum suonenobau ul APuaiIng [0U0D B)IS

syoefoid ABlaus sjgemaual Buidojorsp aousuadxe
pue puno.byoeq desp e sey wes) Juswabeuepy

wieah gl twua]
+«£202/10/10 10 2202/10/10 :d0D
4 v/ UMIN / MIN

wdU &/ UMINT I/ M
Yz umin . N
:SUONUD 9
waj)shg abeloys ABiau3 yuswdojaraq
«V10
SS18L

‘Bupjuel 1eak Yemo|iy JOAO Jyauaq
oljopod pazijoas| moj AjpAie[al sy}

0} 8NP d4Y 90IN0SAI-|[E §10Z SU} JO }XaU
ay} 0} peaooud j0afoid SIy} pusWIWODS]
10U S90p Wes) d-4 dY| — pajoalas JoN

9)IS 8Y} 0} SUIBOUOD puefjem A|gissod

pasodoud

SB U0J}02Uu02.ajul Jo julod 8y} Joj umousun AjjuaLino
SI 8N[EA [e118J9P-JUSWISAAUI UOHNGL)SIP PuE
uoIssiwisues} 8y} ‘d4¥ 810z ay} ul [esodoid waishks
obelo)g AB1auz auoje-pue)s Jayjo A1ans 0y Jejwis
ajep o} [euonesado 1o }ing syosfoid

Aue aAey jou saop pue mau Ajaaneas s| Auedwo)

jo9foud ayj Joy poddns [eoo] AjoxI

wasAs s,3Sd OJUO PajOBUUODIBU|

paurejqo aq Apealje pjnoys [04U00 S)IS

syoefoud ABlaus sjqemauas Buidojorsp sousuadxe
pue punoibyoeq desp e sey wes) Juswabeuepy

wleah gl twua]

+«£202/10/10 10 2202/10/10 :d0D
4 v/ UMIN / MIN
«dU ¥/ UM / W\

4z 7 umin| [ MIN
B 9|

:suot
waj)shg abeloys ABiau3 yuswdojaraq

V1O

1241212

|lesodoud ay}

Ul paJanod Ajuaiolyins jou sem suoljejal Ajunwwio)
sjo9foid weysAs

abelo)g ABisuz jeal) |Im AJUnoD 8y} Moy umousun
S1 )1 pue ‘ainjeww Ajpwanxa s ssaooid Bunywiad

sopeubdn Jolew asneo

wis) 10 Jeak Gz 1o 0Z
2202/0€/60 :a00
wajshg abeloig
ABiauz uol-ITJH ¥ ‘MIN» 10
wajshg abeloys ABiau3 jus o>mm

Ul JBSA JEMOD| JBAO Jyeusq posodoid 0} Ajgyijun uonelsans IE_\s uonoBUUOOIB| e S1940 ,,V10
oljojuiod peziana] mol AjeAnelel 8Ul | gp yopsauuooielul jo juiod aUy J0j UMOUNUN ARUSLING pue|
0} 8NP ddy 82IN0sal-||e 8L0g 8} JO xau SI BN[eA [E118}9P-JUBLLSAAUI UONGLISIP PUE PauMO-3Sd U0 pajedo| aq o) pesodoud sijosfold e
3y} 0} paaooid joofoid i} PUBWWODDI | 5isei1isUes; 8Y) ‘g 4y 8102 U Ul [esodoid wayshs Auedwoo juased Buons
JOU S90p Wes} d4y 8YL — pajdd|as JoN abelo)g AB1aus suoje-puels Jayjo AieAs o} Jejiwis Kjonijejal e aq 0} passasse sl I . zs181
['ulasay z|-g sabed
dleuoney g ‘syinsai aanejjuenb aag]
uonep 1 1°S (-) sis1y aAneyenD (+) saBejuenpy aaneyenD «SHNSAY dAE}UEND yosfoid
. AD¥INA
6102 ‘G |Hdy dNnos
AVILNIAIANOD ATHOIH — d4d 8102 130nd

Exh. CLS-7HC
Page 292 of 572

z
)
&
-
-




*A106ares jesodoud renonred oy euailo Bujues Arewiid S81RIPU|xxx
PaIapISU0d 0S[e ISd "0LeuUdIS ZOD ou 8y} ul fesodoid yoes wo.y J1ajo 1saq ayi Juasalidal ajge) syl ul UMoys S)Nsal aapeyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy
‘sowawi 198(oid renpiaipur ul pajuawnoop si [esodold yoes Jo SySI pue SiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xuyew siy | «

"Bunjuel Jeak jemo|iy| Jano Jyeuaq
oljojuod pazijaaal mo| AjaAne|al ayy

0} aNp d4y 92In0sal-||e 810Z dY} JO }xau
ay} 0} paaoold j0afoid SIy) pusILIODaI
10U S0P WEad} d4y 8Y| — pPajod|as JoN

suopelado |enusjod uo

aAnousal Ajjeuondaoxa aie suole)iwi| Junod a9k
pasodoud

SB U0J}09Uu02.ajul JO julod 8y} Joj umousun AjjuaLind
SI 9N[EA [e118}ap-JUsW}SAAUI UOINGL)SIP pue
uoIssiwisues} 8y} ‘d-4¥ 810z ay} ul [esodoid waishks
obelo)g AB1auz auo|e-pue)s Jayjo A1ans 0y Jejwis
8jep 0}

jlIing sjoafoid Jo sousuadxe waysAg abeloys ABieug
Aue aAey jou saop pue mau AjaAne|al si Auedwod

joafoud 8y} 4oy poddns |eoo| AjaxI
waysAs 8,3Sd OJUO PajOBUUODIBU|
Apadoid 354 uo pajeso]

syoefoid ABlaus sjgemaual Buidojorsp aousuadxe
pue puno.byoeq desp e sey wes) Juswabeuepy

B3 0z (wia ]
+x£202/0€/60 :d00

«dU ¥/ UMIN
1Y ¥ / Ym|
Y /UM
:suot
waj)shg abeloys ABiau3 yuswdojaraq
«V10
8G181

“Bupjuel 1eak eMo|y JOA0 Jyauaq
oljopod pazijans| moj AjpAie[al sy}

0} NP d4Y 82IN0SBI-||B §10Z BU} JO IX8U
2y} 0} peaooud j0afoid SIy} puBWIWODSI
10U S90p Wes) d-4 dY| — pajoalas JoN

suopelado |enuajod uo

1jdeoxa ale suolje}iwi| Junod 8|9AY
pasodoud

SE U0[}08UU02.3}Ul JO Julod By} Joj umousjun AjuaLind
SI 9N[EA [e119JoP-JUSISAAUI UOINGUISIP puE
uoIssIWsUes} 8y} ‘d-4y 810z ay ut [esodoid wajshkg
abeio)g ABiauz auoje-puels Jayjo A1aas o} Jejiuis
ajep o}

Jlinq syo8foud 1o sousuadxe walshkg abelolg AbBisug
Aue aAey jou saop pue mau Ajaaneas s| Auedwo)

joafoid 8y} 4oy poddns |eoo| Ajox!
waysAs 8,3Sd OJUO PajOBUUODIB|

uonejsqns
3Sd 0} Jusoelpe Apadoud ajeand uo psajesoT]
syoefoud ABlaus sjqemauas Buidojorsp sousuadxe
pue puno.byoeq desp e sey wes) Juswabeuey

wdeahk 0z jwie )
++¢202/0€/60 ‘00
AU ¥/ UMIN / MIN

4 /UM / M\
ECR AR / M
:suoiao 3|
woysAg abeio)g ABieug Juswdojeraq
PR ko]
LS181

B3 0z (wia ]
+x£202/0€/60 :d00

suoyjelado |enusjod uo w4 ¥/ UMIN
aAnou}sal A|leuondaoxs ale suonejwl| Junod aj9AY 4 7/ UM
pasodoud uvi/ :.>m>co_
SE UO08UU00IB)UI JO JuI0d BU} JOj UMOUNUN AJUBLIND e
wajshg abeloys ABiau3 yuswdojaraQ
SI 9N[EA [B1I8)OP-JUBLWISBAUI UORNGLISIP pue
Ul Jeah Mol 180 Jyaueq uoIssiwsuel} 8y} ‘d4y 810z au} Ul lesodoid waysAs 103f01d 3y} Joj pioddns 200 Aje3T »V10
oljopiod pazijaas| moj AjaAnejel sy} abelo)g ABloug suoje-pue)s Jayjo A1oas o} Jejiwis wiaysAs s,35d OJUO pajosuLodIBu|
01 8NP 4 82INOSAL-|[E BLOZ B} JO x8U o1ep o1 fusdoud 354 Uo pateso I
8y} 0} peooid 30sfoud SIL} PUBWILLIOOAI | g s155f01d Jo eousLadxe Wejskg abeioig ABleus sjoaloud ABiaua sjgemauas Buidojarsp aousuadxe
10U SO0P WEs)} d4y YL — PajIa|as JON Aue aABY Jou S0P puE Mau AjaAlejas si Auedwo) pue puno.Byoeq desp e sey wes) Juswabeuey 95181
['ulasay z|-g sabed
dleuoney g ‘syinsai aanejjuenb aag]
uonep 1 ) (-) ssty aAneneno (+) saBejueApY aARENEND »S)NS3Y dAnEUBND psfoid
. AD¥INT
6102 ‘G |Hdy dNnos
AVILNIAIANOD ATHOIH — d4d 8102 135nd

N
T =
5 o
v ©
— o
o)
O3
= O
> oD
<
EP

VERSION




*A106ares jesodoud renonred oy euailo Bujues Arewiid S81RIPU|xxx

PaIapISU0d 0S[e ISd "0LeuUdIS ZOD ou 8y} ul fesodoid yoes wo.y J1ajo 1saq ayi Juasalidal ajge) syl ul UMoys S)Nsal aapeyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy

‘sowawi 198(oid renpiaipur ul pajuawnoop si [esodold yoes Jo SySI pue SiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xuyew siy | «

“Bupjuel (,03Y,) #paio

ABiaua ajgemaual JaA0 Jyauaq oljopiod
pazi|aAs] mo| AjaAle|al 8y} 0} anp

d4Y @a1nosa. 810z 9y} Jo aseyd Jxau

‘wa)shs 3Sd 0} 3oeq 196 03 syjed [3Sd'LVdd O

sjo9foud |euonelado Ajuanino
uo paseq si [esodoud 8y} SE SUISOUOD SUONE[aI
Ajunwwoo Jo ayeysa [eas ‘Buniiwiad ou ale aiay

wIBoA G lule]

«£202/10/10 :a00

+MIN 000}

sjosfoud jo oljopiod jeuonesado
«»Vdd

uoljelsIulWpY JoMod ajiasuuog

-PIN JuaLINd uo Ajau 0} aAey pinom ABisus se ‘enjea
8y} 0} pasooid josfoud SIL} PUBWILIOOAI | 61hedey jeyusiuaioul Aue sajeBaU O-PIW O} AleAIep |esodoud siy) Jo} sl ou 810jaIaY) pue ISd Ayoedeg yeed vda
JOU S0P Wes) 44y 8yl — pa3d3|as JoN se uieouo0o Jofew e syusseid O-piy 0} Alenleg 0} sal} BunsIxa Yim umouy| ||om st Apediayunod e 19181
wis} v190 02
peo| 3Sd Buinias euejuoly ul Juswdojanap £202/0€/€0 :a00
ABiaus ajgemauai uo suoneywl| dAUp YBIw wa)sAs IH '8 ‘MIN
uolssiwsuels] duis|o ojul 821nosal Buoauuoasiu| 01pAH pedwnd juswdole.
‘Bunjues Jeak J)emo|iy| J9A0 Jjeuaq sjuswalinbal §1840..V1D
oljoyod pazijers| mo| AjeAielel ey} Jeuonoauipiq pue Ajoedeo abie| 0} anp xajdwod
0} aNp 4y 921N0sal-||e 80 U} JO Jxau Kian aq Ajaji| pInom 3Sd O} Y3| UOISSIWSUEL | paAaIyoe S| [04U0D B)is wud}-Buo] e
3} 0} paaooud josfoud siy) puswooal uoneBnsaaul JuesiuBis sainba pue paiInoas usaq aney
JOU S90p Wead} d4y YL — pajod|as JoN BOLBWY YLON pue 3Sd 0} mau Alaa s| ABojouyos | ‘Buisuaol] 9y34 Bulpnjour ‘sajpiny Bumiwiad Jofepy e 09181
Umouun s shjejs [0JJuod a)Is
sjuswalinbai wie} V19 02

leuonoalipiq pue Ayoeded ablie| 0} anp xajdwod
Kian aq Aj@yl| pinom 3Sd 0} Ya| uoissiwsuel |

Ayj1oey 8y jo uonesado

£202/0€/€0 :d00
abelojs Ajlep JH 9 ‘MIN :maho
01pAH padwind ju _m\g

‘Bupjue. Jeak Jemolp} Joro Jyeusq | BUIOBUO pue Buniwiad BuIAjoAUl Sanss! JueoyIuBiS S1840.:V10
oljopod pazijaas| moj AjAe[al sy} uonebisaaul Jueoyiubis salinbal pue
0} NP d4Y 92IN0S3I-||B 80T dY} JO }XaU eOLaWY YLON pue 3Sd 0} mau Aiaa s| ABojouyoa |
3y} 0} pasooud jooloid siy} puaLIL0Oa) x9]dwoo pue ynowip uswdojensp j0afoid Joy wiy Bunesuibus
JOou S30p Wesd) d4y 8yl — pajd3|as JoN aq ||Im Buioueuy pue jueoyubis aie s}soo | o|gendal yum pexiom sey Auediejunod e 65181
['ulasay z|-g sabed
ajeuoney g ‘syinsai aanejjuenb aag]
uonept 1 uonos|es (-) syis1y aaneyenp (+) sabejueApy aAnejjeny «+S}NSay aAneuenp jo9foud
. ADYING
6102 ‘G |Hdy dNnos
VILNIAIANOD ATHOIH — d4Y 8102 130nd

U N
T A
5 o
v ©
— <
N
O3
= O
> oD
<
EP

VERSION




‘A1obares jesodoud Jejnonsed Joy euaio Bupjues Arewid Sa1edIpU|yys
paIapISU0d 0S[e ISd "0LBUaIS ZOD ou ay} ul fesodoid yoes wouy J1ajo 1saq ayj Juasalidal a|gel syl ul UMoys S)nsal aaleyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy
‘sowaw 199(oid fenpiaipul ul payuswnoop si [esodoid yoea Jo SySH pue SsiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xurew siy | «

“Bupjuel (,03,) #paio

ABiaus a|qemaual JaA0 }yauaq oljoplod
pazijana] moj AjaAijejal ay) 0} anp

d-¥ @2inosal-|le 810z oy} Jo aseyd 1xau
2y} 0} paaoold j0afoid SIy) pusILIODas
10U S0P WEad} 44y 8Y| — pajoa|as JoN

ddY 92In0saY IV 8102 S.3Sd

0 9dods awi Y} JO SPISINO [[9M S| JBYO JO LEIS
Bumen aAisua)xa aiinbal |jim pue xa|dwod

aq pinom Asanijep ABJaus pue uooaUU0dIB|
BaWo2)No Ulepsoun pue Bululelqo 1oy ssasoid

Buo| e yim NIOg [B19pey 8y} ybnodyy st Buniiwied
BWOo2)N0 Ulepaoun pue Buluielgo Joy ssesoid
Buoj e yum W3 04 lelapay 8y} ybnoly) ale sesesT]
3Sd Aq Sl pue JUSWHIWIWOD B|qeIapISU0d
noyym 108foad ayy soueuly o} Ajjige sjqeuoisanb
Buipnjour ‘ysu Auedisjunod s|qelapisuo)

108(0ud s1y} 1o} yoeauNo |equy pue

Ajunwiwod aAIsusixa pajnpuod sey Jadojpasqg
2In)nj 8y} Ul 90IN0SAI J|GEIA

€ 9q 0} 8A0Jd P|NOD PUIM BIOUSHO JSEOD }SAAN
1se00

JSOM U} UO JUSWAO[SASP PUIM SIOYSHO Ul USWNOEe
10 [9A3] ybly aAne|al B sajesysuowap Jadojaraq

Jeah Gz :wie]
6202/1€/2L :a00

M

(a10ysyO) puip yuswdoja.
vdd

L9181

‘Bunjues (,03y,) NpaIo

ABiaua ajgemaual JaA0 Jauaq oljopiod
pazijana| moj AjaAije|al sy} 0} anp

d-¥ @2I1nosal-||e g0z ay} Jo aseyd 1xau
ay} 0} pasooud josfoud sIy} puswwooal
10U S90p WES)} d-4¥ 8y — Pajod|as JON

SU-MOT

SI9I™M ybnouy) Aienijep O3y
PaINoas s| UOIPBUUODIBU]
pawnsse si sjosfoid BuiAsepun 1oy [013u02 YIS |IN4

wus) Jeak ¢
9202/L/1 ‘wJs} jo yeys

1eak 1ad wom_mcg
syoefoud sejos Bul

aseyoind O3y

v9l8l

“Bupjuel (,03,) #paio

ABiaus a|qemaual JaA0 Jyauaq oljoplod
pazijana| moj AjaAijejal ay) o) anp

d-¥ @2unosal-|le 1.0z oy} Jo aseyd 1xau
2y} 0} paaoold j0afoid SIy) pusILIODaI
10U S0P WEad} d4y 8Y| — pajoa|as JoN

lesodoud sy} Ypm suisouoo Jofew
ou ale aJay) ‘Bunjuel aaneyuenb moj ueyy 1oy

SUJ92U0D
suofejal Ayunwwoo Jo ‘Bumpiwiad ‘aje)ss |eal
ou aloja18y) [euonesado ale sjsfoid Buikepun
3Sd yim sdiysuoije|al [enjoejuod

Bupsixa yym soualiadxa juswdopasp ABiaus
a|gemaual aAIsualxa yum Auedisjunod buosg

wus} 1eak 0|
2202/1/) 'wid} Jo ueys

Jeak yad sO3Y
sj09(oud Jo oljogiod |eudt

aseyoind DY

29181

['ulasay z|-g sabed

dleuoney g ‘syinsai aanejjuenb aag]
uonep 1 uoyosjeg (-) sis1y aAneyenD (+) saBejuenpy aaneyenD «SHNSAY dAE}UEND yosfoid
. ADYING
6102 ‘G |udy adNnos
TVILNIAIANOD ATHOIH — d4d 8102 135nNd

N
T =
5 o
v ©
—
N
O3
= O
> oD
<
EP

VERSION




*A106ares jesodoud renonred oy euailo Bujues Arewiid S81RIPU|xxx
PaIapISU0d 0S[e ISd "0LeuUdIS ZOD ou 8y} ul fesodoid yoes wo.y J1ajo 1saq ayi Juasalidal ajge) syl ul UMoys S)Nsal aapeyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy
‘sowawi 198(oid renpiaipur ul pajuawnoop si [esodold yoes Jo SySI pue SiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xuyew siy | «

“Bujuel (,03,) Hpaio

ABiaus a|qemaual 1aA0 Jyauaq oljoplod
pazijana] moj AjaAijejal ay) 0} anp

d-¥ @2inosal-|le 1.0z oy} Jo aseyd 1xau
2y} 0} paaoold j0afoid SIY) pusILIODSI
10U S0P WEad} d4y 8Y| — pajoa|as JoN

3su Ayjiqisesy pue 1509 e Bunuasaid
sjnsal 8y} YIm ‘Apnjs Jaisnjo ydg e uo jusbunuod
aq Ajoy1| [m wislsAs s,3Sd 01 Ajoeded uoissiwsuel |

UHM YIom 0} Alediajunod uojoauuooIajul JNdIyIp

= voen Apauodes oo
pasodoud se aAsIyde 0}

JINOIIP oq [|IMm pue aAIssaibbe si ajnpayds Buiwiag
ABisua ajgemauas ypm paouailadxaul Ajaaieal

Sl I,w‘_o>mmv_._® Jl1ay) JO }sow 0} aAle|ey

sjuawalinbas DS 43 8y} spasoxe-||om pue |esodoid
BU} Ul PSSaIPPE [|oM Sem suone[al Ajunwiwon

Painoas s [0Juod a)is W.a)-6uo
Buneu Jpaid pijos pue }9ays aoueleq pljos
e yum Auedwoo papeuy Ajjealignd abie| e si I

wus) Jeak ,,0z 10 Gl
120Z/L/L :a00

M

pUIA [Bjuswdole.
vdd

cLi8l

1eak 0z (wia ]
1202/Le/L 10 4,0202/LE/2) *d0D

M
‘Bujues (,03y,) NpaIo puim Juswdoje
ABiaua ajgemaual JaA0 Jyauaq oljopiod vdd
pazijana| moj AjaAije|al sy} 0} anp Juawdojenap Jo abejs siyj je
d-¥ @2I1nosal-||e 810z ay} Jo aseyd 1xau pauinbai Ajaxi| 3Sd 0} Alanljep pajeoidwo) e jJuaioyns aq o} Jeadde Bupyiwiad pue sjejse [eay e
au 0} pasood josfoud siu} pusLIwIooal (6102/1/1 U0 pasidxa) UonEUSWINI0p soualiadxa Juswidojenap ABious
JOU S80p wes) 44y 8yL — pdjod|ss JoN lesodoud |euibuo ay) Jad se palidxe sey [esodoild e 9|geMaUal BAISUSIXS Yum Auedislunod Buols e 12181
wis) Jeak-g
0202/¥/01 :d0D
M
Bunjues (,03y,) 1P puim Bugess
ABiaus a|qemaual 1aA0 Jyauaq oljoplod Vv
pazijeAs| moj AjeAlje|al 8y} 0} anp Koydnajueq Buioey Ajlenueod st Auedisjunod e
ddY @2inosau-jje 8|0z ey jo eseyd jxau ddY PUE dy| 8y} Ul pajels se
8y} 0} pesooud joafoud siy} puswiwooal | pasu s,3Sd YoJew Jou Op UOHEINp PUe Wis} JO JelS e
10U S0P WEad} d4y 8Y| — Pajoa|as JoN Mo e Buneledo sijoelold e 29181

['ulasay z|-g sabed

dleuoney g ‘syinsai aanejjuenb aag]
uonep 1 uoyosjeg (-) sis1y aAneyenD (+) saBejuenpy aaneyenD «SHNSAY dAE}UEND yosfoid
. ADYING
6102 ‘G |udy adNnos
TVILNIAIANOD ATHOIH — d4d 8102 135nNd

ON
T =
5 o
v ©
— O
N
O3
= O
> oD
<
EP

VERSION




*A106ares jesodoud renonred oy euailo Bujues Arewiid S81RIPU|xxx
PaIapISU0d 0S[e ISd "0LeuUdIS ZOD ou 8y} ul fesodoid yoes wo.y J1ajo 1saq ayi Juasalidal ajge) syl ul UMoys S)Nsal aapeyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy
‘sowawi 198(oid renpiaipur ul pajuawnoop si [esodold yoes Jo SySI pue SiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xuyew siy | «

“Bupjuel (,03,) Hpaio

ABiaus a|qemaual JaA0 Jyauaq oljoplod
pazijana] moj AjaAijejal ay) 0} anp

d-¥ @0unosal-|le 810z 8y} Jo aseyd 1xau
2y} 0} paaoold j0afoid SIy) pusILIODaI
10U S0P WESd} 44y 8Y| — pajoa|as JoN

papinoid sem uolewojul punoibyoeq yonw
Jou pue 35d 0} umouun Ajganelal si Auedwo)
juswdojaaap jueoyiubis sainbai ueid Bumiwiad

3]qISeajul asIMIBY}0 Jo dAISUadxXa
Auano aq o) sieadde pue 354 0} yo| A1aaljep AbBisug

|lejop aiow salinbal

Ing ‘Juaioyns sweas ueyd suonejal Ayunwiwo
9)o|dwod ale yYd4g ybnoiy) saIpnis uoi}oauuoIsiu|
Painoas s [0Juod a)is W.a)-6uo

109(o1d sy} eajuelenb oy Buijim si Auedwod
jualed se Buo| se jealb s| Buoueuly Joays souejeg

wua) Jeak 0z
ceoz/ielel :aoo
M
puipn [eyuswdoja
Ydd

8L181

‘Aloayeyyuenb

|esodoud ay) ssesse Ajualolyns

0} 9|qeun S Wea} d4¥ 8y} ‘uonewlojul
SIY} InoyiIA “esodoud By} yum panssi
aJom sajewnsa 1soo [eydes ou Ing ‘ISd
Aq Ajpoauip paje)l|ioe) 8q 0} pawnsse

ale s)s09 |\’RQO Bulobuo pue |ejdes

1d ay) ‘JonamoH
p ABJous pue ‘uoioaUUIB)UL
‘Buroueuyy ‘Apedisiunod ay) Buipiebas
Jesodoud sIy} ul pajen|eAs suiaouod
aAne)enb [e1oAas ale 1oyl ‘d4Y aul

10 | abeyg 1sed paaooud siy) puswiwooal
10U S90p WES)} d4¥ 8y — Pajo3|as JON

j09loid sy} ssasse

AjaAiyeyuenb o} papinoid Sem ejep Jualounsu|
ueld Buroueuly pue punoibsoeq Auedisjunod
auy) BuipseBal papinoid sem ejep juaionsu|

alnjew Ajaaie|as pawaas ssaooud Buiwiad sy

|esodoud
ay) Ul passalppe-|jom Sem suone|al Ajunwwo)

a|qeln swass Alaniiep O-pIA
POASIYOE USSQ SBY [04U0D B)IS Wd)-BuoT

0202 ¥O :a09

M

puip [eyuswdoje
sldiosva

L1181

“Bunjuel (,03,) #paio

ABiaus a|qemaual 1aA0 Jyauaq oljoplod
pazijana] moj AjaAijejal ay) 0} anp

d-¥ @2inosal-|le 1.0z ay} Jo aseyd 1xau
2y} 0} paaoold j0afoid SIy) pusILIODaI
10U S0P WEad} d4y 8y | — pajod|as JoN

SIBUMO puE| [BO0]
pabebus sey sasodoid Jayjaym 0} se Jeajoun si j|
sjuswalinbal

Bumiwiad ssaippe Ajgyenbape jou saop [esodoid
pasodoud se Jnoip aq ||IM

uopeald 93y pue Alanlep ABleus pue ‘payiuenb
jJou sem uondo waysAg uoissiwsuel | duysjo)
sonss| [eloueuly

jueoyubls paousladxa sey jey) ul Auedwoo

pajelbajul A||eonen e .I>n p S| I

juswdojanap
puim jo aaioddns aq Ajgyi [im Aunod
paInoss si [0]uod B)IS Wle)-BuoT]

wis) Jeak og
1202 10 ,,0202/}/L :a0D

MIN 10!
PUIA [BJUS ERX
$149 40 ,,.vdd

124312

sjeuoney 3

['ulasay z|-g sabed
‘syinsai aanejjuenb aag]

uonepL 1 [E1Y (-) syis1y aaneyenp (+) sabejueApy aAnejjeny «+S}NSay aAneuenp jo9foud
. AD¥INT
6102 ‘G udy anNnos
AVILNIAIANOD ATHOIH — d4d 8102 130nd

ON
T =
5 o
v ©
— o>~
o
O3
= O
> oD
<
EP

VERSION




*A106ares jesodoud renonred oy euailo Bujues Arewiid S81RIPU|xxx
PaIapISU0d 0S[e ISd "0LeuUdIS ZOD ou 8y} ul fesodoid yoes wo.y J1ajo 1saq ayi Juasalidal ajge) syl ul UMoys S)Nsal aapeyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy
‘sowawi 198(oid renpiaipur ul pajuawnoop si [esodold yoes Jo SySI pue SiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xuyew siy | «

“Bupjuel (,03,) #paio

ABiaus a|qemaual Jan0 Jyauaq oljoplod
pazijana] moj AjaAijejal ay) 0} anp

d-¥ @2inosal-|le 1.0z ay} Jo aseyd 1xau
2y} 0} paaoold j0afoid SIY) pusILIODSI
10U S0P WEead} 44y 8Y| — pajoa|as JoN

J1 yoddns o} papiroid sem |iejep ol Ing ‘Buosis
Alpasoddns si suone|as Juswuianob pue Ayunwwod
>su Ajjigisesy e asod jybiw pue ‘pajesijdwoo aq

0} sieadde pue 35 0} 9| usaq sey Alanljep ABiaug
ue|d Buioueuly pue punoibyoeq Apedisjunod

oy} Buipsebau papinoid sem ejep juaionsu|

ssi ANNIGEIA JO BINpayos
s sjussaid nq ssaooud ul Aies s| Bupiwiad
PoINoss SI [013U0D BYIS Wis)-Buo

wua) Jeak 0z
¢z0z/1o/gl :aod
M
puipn [eyuswdoja
S1€ 40 ‘'Svd ‘.Vdd

2818l

“Bunjuel (,03y,) Hpeso

ABiaua ajgemaual JaA0 Jyauaq oljopiod
pazijana| moj AjaAije|al sy} 0} anp

d-¥ @2I1nosal-||e 810z ay} Jo aseyd 1xau
ay} 0} paaoold josfoud sIy) puswwooal
10U S90p WES)} d-4¥ 8y — Pajo3|as JON

|lesodoud

By} Ul PasSaIppe Jou sem suolje[al Ajunwio)
a|qIsesy} aq Jou 0}

sleadde uoissiwsuel) yuiod-o3-juiod wuly wis)-buo

j08foid ayy 4o} ¥su Ayjiqises) pue ajnpayos

e sjuasaidal pue |ieyop [ewiuiw sey ueld Buipiwied
juswdojanap

Jejos poddns juswuisnob pue Apunwiwod

1e20] 8} SoAdIjaq WES} 4y ay) pue ‘sioqybiau
|enuapisal Auew jou ‘swiiey puim Agiesu ale a1ay )
Aemiapun [|om S| Ydg Yim $s8001d UooaUL0IaM|
Painoas s [0Juod a)s Wia)-buo

yseo

10 “)Ipald Jo Japs| e ‘Ajus apelb juswisaaul ue
woJy Ayuetenb jo asjwold pue Apediajunod abie

wus} Jeah oz
0coz/eL/z :aod
M
puip\ [eyuswdoja
s$19 40 ,,vdd

18181

“Bupjuel (,03,) Hpaio

ABiaus a|qemaual 1aA0 Jyauaq oljoplod
pazijana] moj AjaAijejal ay) 0} anp

d-¥ @0unosal-|le 1.0z oy} Jo aseyd 1xau
2y} 0} paaoold j0afoid SIy) pusWILIODas
10U S0P WEad} 44y 8Y| — pajoa|as JoN

19Ny

;rz 10 maIA e Buoo|q se |jom Liaysiy
| Twixoud yyum sanssi [euoneyndas yuesyubis
3su Ajjgises) e asod Jybiw pue ‘pajesl|dwod aq

0} sieadde pue 35 03 9| usaq sey Alanlep ABiaug
|lesodoud

ay) ul papnjoul sem ABajesys Buioueuly josfosd pue
yyeay |eoueuly Auedwoo Buipiebal |lejop juaiounsu|
JSOMYLION lj1oed

Y} ul 9oualadxa Isuly. Imn pinom siy |

ssa004d Bupiwiad snopusjuoo e Jaye

210z Ul D3S43 8els uojbulysep paniedail josfold
a)9|dwo9 aie Ydg YBnoiy) Saipnis UOIO8UUOIIBI]
palnoas Apualedde si 0uU00 a)IS WB}-6UOT]

wua) Jeak 0z
220z 40 1.202/1/)L :d0D
M
puipn eyuswdoja
Ydd

08181

['ulasay z|-g sabed

dleuoney g ‘syinsai aanejjuenb aag]
uonepL 1 [E1Y (-) syis1y aaneyenp (+) sabejueApy aAnejjeny «+S}NSay aAneuenp jo9foud
. ADYING
6102 ‘G |udy adNnos
VILNIAIANOD ATHOIH — d4Y 8102 135nNd

ON
T =
5 o
v ©
— o0
o
O3
= O
> oD
<
EP

VERSION




‘A1obares jesodoud Jejnonsed Joy euaio Bupjues Arewid Sa1edIpU|yys
paIapISU0d 0S[e ISd "0LBUaIS ZOD ou ay} ul fesodoid yoes wouy J1ajo 1saq ayj Juasalidal a|gel syl ul UMoys S)nsal aaleyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy
‘sowaw 199(oid fenpiaipul ul payuswnoop si [esodoid yoea Jo SySH pue SsiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xurew siy | «

“Bunjuel (,03,) Hpaio

ABiaus a|qemaual 1aA0 }Jyauaq oljoplod
pazijana| moj AjaAijejal ay) 0} anp

d-¥ @0inosal-|le 1.0z ay} Jo aseyd 1xau
2y} 0} paaoold j0afoid SIy) pusILIODaI
10U S0P WESd} d4y 8y — pajoa|as JoN

1ub1) 9AIsod Ajjesauab e ul uass si

ABisus ajgemausal se jo8foid ay) Joy sl Jouiw e Ajuo
syuasald Inq ‘[esodoid ay ul passasse Ajoyenbape
JOU Sem SUONe|as Juswulanob pue Ajunwwo)

11 a1noas 0} sdajs uaye) JoA Jou

aAey Jnq U)m uoissiwisued) juiod
-03-jutod ullt g 9S 0} Spuajul I

3SH MO|

e sjuasalidai )i paiinbal aq [|Im s)ywiad UORONISUOD

Ajuo aouis Inq ‘sabeys Ales ayy ul si Bupiwiad

uondo Aiallep

KBiaua a|qiseay e Ajay| si 3
IE uo128UUO: T I

aInnj Jeau ayy

ul [o1)uod a)is AjayI| pajeoipul aABY SJUSUI JO JaY}e]

uonjesauab sjgemaual Jo uonelado

PUE ‘uoijonuIsuod ‘Juswidojersp sy} ul eousLadxa
anIsusxa yym Apediajunod Buosys Apusieddy

wus) Jeak 0z
020z/L€/2L :a0d
M
puipn [eyuswdoja
vdd

S8181

“Bunuel (,03y,) Hpaso

ABiaua ajgemaual JoA0 Jyauaq oljopiod
pazijana| moj AjaAije|al ayj 0} anp

d-¥ 9@2Inosal-||e 810z ay} Jo aseyd 1xau
ay} 0} pasooud josfoid sIy) puswwooal
10U S90p WEa)} d-4¥ 8y — Pajo3|as JON

ma% Ao eyy ut
Aempeol [B20] YIIM sanss| aJe| T d ale ety

a|npayos pue Ajjigein

109f01d uajealy) jey; siaydos) 183004 ewezely

pUE Spuejjom ypm sanssi [enuajod ale aiay)

pue ‘padojenspiapun Ajebie| si ueid Bunywiad ey
pajieuno

Ajleoipouad aq 0y paau Aoy pjnom A1anljep ABisug
|lesodoud ayj ul papasse uolisod

ananb UOROBUUO2IBYUI WIUOD JOU PINOD WEed) 44y

6102 20 Aq pansiyoe eq 0} pajosfod |0)u00 B)g
uonesauab sjgemausi Jo uonesado

pue ‘uondNIISuUod ‘yuswdoldAsp auy ul doualadxe
aAIsusIxa yym Auediajunood Buolis Apusieddy

wus) Jeak gz 10,02

2202/L€/0L :a0D

walshAs

abeloyg ABisu3 ‘UH .. 40 Z ‘MIN
'R euondo g MIN

wajshg abi
ABiau3 + Jejos [eyuswdojorag
vdd

8181

‘ssao0ud

d4Y ays jo eseyd jsuly Yy puokeq

anow |esodoud S|y} puswWo9al Jou Sop
wea} 44y 8yl ‘siseq aAieyjuenb Jo
aAnejenb e Jayye uo ssasse Ajuaiyns
o} |leJep ybnous apnjoul Jou pip

lesodoud ay} ‘swuey Juswaaibe [epusjod
10 UOISSNOSIP B puokag — pajoalas JoON

jyoafoid ay) ssasse AjaAneyienb

Jo AjoAneyjuenb o} papiroid sem ejep jusidiynsu|
ue|d Buroueuly pue punoibyoeq Auedisjunod

ay) Buipsebau papiroid sem ejep juaionsu|

wJay Jeak G| 1o Q|
020z 8unr :a0d
M
puUIp [Bjuswdole.
«»Vdd

€8181

['ulasay z|-g sabed

dleuoney g ‘syinsai aanejjuenb aag]
uonepL 1 [E1Y (-) syis1y aaneyenp (+) sabejueApy aAnejjeny «+S}NSay aAneuenp jo9foud
. ADYING
6102 ‘G |udy adNnos
VILNIAIANOD ATHOIH — d4Y 8102 135nNd

ON
T =
5 o
v ©
—
o
O3
= O
> oD
<
EP

VERSION




*A106ares jesodoud renonred oy euailo Bujues Arewiid S81RIPU|xxx

PaIapISU0d 0S[e ISd "0LeuUdIS ZOD ou 8y} ul fesodoid yoes wo.y J1ajo 1saq ayi Juasalidal ajge) syl ul UMoys S)Nsal aapeyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy
‘sowawi 198(oid renpiaipur ul pajuawnoop si [esodold yoes Jo SySI pue SiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xuyew siy | «

"Buijuel Jeak Jemo|iy| Jano Jyauaq
oljojuod pazijaaal mo| AjaAne|al ayy

0} aNp d4y 92In0sal-||e 8|0Z dY} JO }Xau
2y} 0} paaoold j0afoid SIy) pusILIODaI
10U S0P WESd} d4y 8Y| — Pajod|as JoN

‘uopsanb u| 8q 0} wass Ayjiqisesy 1osfoid |eisusb
pue ajnpayds pasodoid ay) ‘uonessusb oujosle pue
waysAs seb |einjeu [eo0] By} Woly 8BUBYD sjewl|d 0}
uonnguuoo ay} Buipnjoul ‘(,OH9,) seb asnoyusalb

Buipunouns As1anoljuod |ejoos Bujobuo sy} usAlD

‘oljojuod uonelsuab jewusyy s Auedwod

2y} Jo uolsuedxa J0} Sa]L} SAIJEU PUE ‘SI9P|OYINE)S
|EJUSLULIOIIAUS ‘SISP|OYaye)s [e00] ‘sjuaiuIanob
|00 WoJy aoue)sisal Jueoiubis sousuadxa [Iim 3Sd
‘syun uonelauab Bupsixa

2y} Joj sjulesisuod [euonesado ajow Bulg pinoo
uoneoyipow Jiwuad e paiinbai-ag-o-Aja| 8y L
*a|qiseay Jou Ajqissod pue xa|dwod si yred pwiad iy

oey Bupsixe ypm Aiddns
e} 8q AjoyI| pInod jo8fold

's9)

seb wuly ypum pajey

*sa)is Jayjo yym ajesBajul o) paubisap aq Ajjenusjod

ueo pue ofsoube-ayis AjpAne|al s ABojouyos |
‘Ayjioey

1202/S1/% :000
1en4 a|buis MIA G

i 10 |84 [8ng MIN!
|ew uieooudioay Jus

Od3a

88181

“Bunuel (,03y,) Hpaso

ABiaua ajgemaual JaA0 Jyauaq oljopiod
pazijana] moj AjaAije|al sy} 0} anp

d-¥ 9@21nosal-||e 810z ay} Jo aseyd 1xau
ay} 0} paaoold Josfoid sIy) puswwooal
10U S90p WES)} d-4¥ 8y — Pajo3|as JON

ssu Ajljiqiseay pue sinpayas Jybijs e sjuasaidal

Inq ‘pauess Ajgeroaldde jou sey ssaooid Bumiwiad
Ssu

1509 10 Ajjiqiseay e asod jybiw pue ‘pajesljdwod aq
0) sieadde pue 3gd 0} o] usaq sey Alanljep ABisug

Painoas s [0Juod a)s Wia)-buo

uonesausb sjgemausi Jo uonesado

pue ‘uondNIISuU0d ‘yuswdolaAsp auy ul doualadxe
aAIsusIxa yym Auediajunood Buolis Apusieddy

wua) Jeak ,,0z 10 Gl

¢zoz/Le/oL :a0d

wajshs

abeloyg AB1au3 ‘UH ¢ 10 .2 ‘MIN

{0 ,{reuondo  1e108 M
waj)shg abi

ABisu3 + Jejos |eyuswdojerag

vdd

18181

“Bupjuel (,03,) #paio

ABiaus a|qemaual JaA0 Jyauaq oljoplod
pazijana] moj AjaAijejal ay) 0} anp

d-¥ @2inosal-|le 1.0z 8y} Jo aseyd 1xau
2y} 0} paaoold j0afoid SIy) pusILIODaI
10U S0P WEad} 44y 8Y| — pajod|as JoN

uoISud) [BOO| SWOS

asned Jybiw pue| [esnynobe swid [eoo| 0} Joedw|
sajs

uopelsuab Bupelado pue ‘uoponssuod ‘Bunyiwiad
‘Buidojanap je paousuadxaul AjaAneal st sadojersqg

s|enosdde: 10 uondaoxa

ay} yum ‘papiuwiiad Ajn. dde j08foiq
Kioyie) [euoibal

s,¥dg ulypm si joafoid ay) 9ouls sOJy 21noas

0} A1essa0au aq jou [|Im JSd 0} AIaAljap awi-leay
paunoas aq 0} uoos

s| Juswaalbe Juswsalnooid pue Buussuibus ue pue
‘919|dwoo ale Ydg YIIM SaIpn)s UOOaUUODIaU|
paInoss si [0]uod B)IS Wle)-BuoT]

wio )

1202/L/} :a00
MIN 01 dn
PUIAA Judl oneQ
‘Vdd A-0z/1h-GL

98181

['ulasay z|-g sabed
‘syinsai aanejjuenb aag]

sjeuoney B
uonept 1 19s (-) sxs1y aAneyend (+) sabejueapy aAnejieny «+S}NSay aAneuenp 109foud
. ADYINT
6102 ‘G |udy adNnos
135nNd

TVILNIAIANOD ATHOIH — d4d 8102

ON
T =
5 o
v ©
— o
O
= o
> oD
<
EP

VERSION




*A106ares jesodoud renonred oy euailo Bujues Arewiid S81RIPU|xxx
PaIapISU0d 0S[e ISd "0LeuUdIS ZOD ou 8y} ul fesodoid yoes wo.y J1ajo 1saq ayi Juasalidal ajge) syl ul UMoys S)Nsal aapeyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy

‘sowawi 198(oid renpiaipur ul pajuawnoop si [esodold yoes Jo SySI pue SiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xuyew siy | «

"Bunjuel Jeak jemo|iy| Jano Jyeuaq
oljojuod pazijans| Mo| AjoAie|as sy}

0} aNp d4y 92IN0sal-||e 810Z Y} JO }xau
2y} 0} paaoold j0afoid SIY) pusILIODaI
10U S0P WE3d} d4y 8Y| — pPajoa|as JoN

aousuadxe weiboid pajeljsuowap Jo soe
Ajjiqejieae 801nosal o} se osiwndo sweag
juswAoldap | S} Ul pajiwl| SWaas uoln|os

sjesse
apIS pUBWSP JBYJO pue ‘BUILORIPUOD Jle ‘UOKE|HUSA

|0J}UOD PEO] [0J}UOD PUE JOHUOW OS|E UBD JOPUSA

sieah Q) :wia |
6102/L/1 :a0D
MW ¢z-L

19)eay Jayem Lews
|04Ju0d peo| 10aiIg

1411412

‘Bupjuel 1eak Yemo|iy JOAO Jyauaq
oljopod pazijoas| moj AjpAie[al sy}

0} 8NP d4Y 92IN0SAI-|[E §10Z SU} JO IXaU
sy} 0} peaooud j0afoid SIy} puBWIWODS]
J0U S90p Wes) d-4y dY| — pajoalas JoN

soualiadxa Bupjead Jajuim pajeIsuowap Jo 3oeT

s|ejoueul} Auedwod juaied buons
uondniajul JaWO}SND SSa|WEeas
juswabebus g4 wnwiulp

papiroid
a|npayos pue ueld uonejuawsaldwi Josfoid pajielaq

sieah g :wia |

6102/L/1 :d0O

MW 9€-6

19)eay I9)eMm LBwWS ‘JejSowlay) Jews
|043u0d peo| J0a11q

00z81

"Buiyuel Jeak jemo|iy| Jano Jyeuaq
oljojuiod pazijeas| mo| AjoAie|al ayy

0} 8Np d4y 92IN0sal-||e 8|0Z dY} JO }Xau
2y} 0} paaoold j0afoid SIy) pusILIODaI
10U S0P WESd} d4y 8Y| — Pajod|as JoN

pasodoud

SE U0[}08UU09.a}ul JO Julod By} o} umouyun AjuaLino
S| ON[eA |ellajop-Jus)saAul uonnquisip pue
uolssiwsues) 3y} ‘44 810z auj ul [esodoid waisAs
abelo)g ABiau3 auoje-puels Jayjo A1oas o} Jejiuis

jueld seb Buisixa e uoneso| ypm

pajealjdwod aq Aew Bumiwiad Janemoy ‘saiblouls
Juawdojanap Jayo Aew ays Buiisixe ue je uoieso
21eM}OS [0J}U0D

pue uonelbajul yum Apenoned ‘sysfold weysAs
abelo)g ABisu3 ul @ousuadxe sey Jadojprsqg

Jeak Oz :wia |

0202/10/80 0D

44 2 /UMW 00L / MIN 0

4 2 /UMIN 0S / MIN §2

wa)sAg abeio)g ABisug yuswdojeraq
«»V10

68181

['ulasay z|-g sabed
‘syinsai aanejjuenb aag]

sjeuoney B
uonepL 1 uono3|eg (-) syis1y aaneyenp (+) sabejueApy aAnejjeny «+S}NSay aAneuenp jo9foud
. AD¥INT
6102 ‘G |Hdy dNnos
AVILNIAIANOD ATHOIH — d4d 8102 130nd

ON
T =
5 o
v ©
—_ —
SR
= o
> oD
<
EP

VERSION




*A106ares jesodoud renonred oy euailo Bujues Arewiid S81RIPU|xxx

PaIapISU0d 0S[e ISd "0LeuUdIS ZOD ou 8y} ul fesodoid yoes wo.y J1ajo 1saq ayi Juasalidal ajge) syl ul UMoys S)Nsal aapeyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy

‘sowawi 198(oid renpiaipur ul pajuawnoop si [esodold yoes Jo SySI pue SiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xuyew siy | «

"Buijuel Jeak jemo|iy| Jano Jyeuaq
oljojuod pazijaas| mo| AjoAie|al sy}

0} aNp 44y 92In0sal-||e 810Z Y} JO }xau
2y} 0} paaoold j0afoid SIY) pusILIODaI
10U S0P WEad} 44y 8Y| — pajoa|as JoN

Buroud anisuadxa A1op

SSauUaARaye welboid jwi|
pInod Ayoedes yead o} uonnquuod welboid paxipy

(pawrep
.h_wwv u:wrcmmmcm_t Japun ¥ag MIN000L 18A0

In_zwco_.m_oh bunsixe azinn

SIEOA G WS |

6L02/L/L 000

SMIN Apeal uiw-Q | pue ‘peaye
-Inoy ‘peaye-Aeq paxiw ‘MIN
[e3su 10811p [SNPUI B (109

50Z81

‘Bunjuel 1eak JEMO|IY JOAO JyBuaq
oljogod pazijons| moj AjpAie[al sy}

0} 8NP d4Y 92IN0SAI-||E 810Z SU} JO IXaU
2y} 0} peaooud j0afoid SIy} puBWIWODS]
10U S90p Wes) d-4Y dY| — pPajoalas JoN

Auedwoo Bupnsuoo

ajeAud |lews e Buiaq se ysu Aued-1a3unod ybiy
uonnqUIUod

Ayoedeo sead sywi| pue peaye-Aep s| welboid
90IAI9S JOWOISND

‘ejeq ‘Bunesiiew Joj JuswaAjoaul 3Sd AneaH

ImESmoé

sabueyop |esolneyaq 0} anp pieoq
ay) ssouoe 9,6 ¢ Buibeltane sbuires pue joedw
wuJa} Jabuo| sey weiboud pue ABojouyosy SIAT

sieak G jwia |
6102/L/1 0D
M
sweuBoud asuo
puewsap [euonipel} pue SINT

141412

"Buijuel Jeak Jemo|iy| Jano Jyeuaq
oljojuod pazijeas| mo| AjoAie|al ayy

0} 8Np d4y 92IN0sal-||e 8|0Z dU} JO }Xau
2y} 0} paaoold j0afoid SIY) pusILIODSI
10U S0P WEad} d4y 8Y| — Pajoa|as JoN

sBuiaes Jo 9ASIUOE 0} SIBLIOISND HG /€
no |joJ 0} uond yauaq welbo.d anissalbby

2oualiadxa Bunjead Jajuim pajesjsuowap Jo 3oeT

uonNQLIUOD
Ayoeded yead sywi| pue peaye-Aep si weiboid

— e - - W

Jawoysnd AN NG L aAe[nwng
sjoafoid Aouaionyye ABisus
18}0 U0, . m diysuonejas Buisiom Bunsixg

sleak g jwia ]
6102/L/L :d0D

MIN
[euapIsay %
asuodsal puewsap [eiolreyag

€0281

sjeuoney 3

[‘uiasay Z|-g sebed
‘syinsai aanejjuenb aag]

uonep 1 uoyosjeg (-) syisty aAneyend (+) saBejuenpy aaneyenD «SHNSAY dAE}UEND yoaloid
) ADYINA
6102 ‘G |dy annos
AVILNIAIANOD ATHOIH — d4d 8102 13D5nd

ON
T =
5 o
v ©
— N
O
= o
> oD
<
EP

VERSION




‘A1obares jesodoud Jejnonsed Joy euaio Bupjues Arewid Sa1edIpU|yys
paIapISU0d 0S[e ISd "0LBUaIS ZOD ou ay} ul fesodoid yoes wouy J1ajo 1saq ayj Juasalidal a|gel syl ul UMoys S)nsal aaleyuenb sy 's1ayo sjdninw urejuod sjesodoid sWoSyy
‘sowaw 199(oid fenpiaipul ul payuswnoop si [esodoid yoea Jo SySH pue SsiIaW ayl JO UOISSNISIP pajielap alow Y 'sisAjeue T aseyd S,3Sd wolj sbuipuly Aoy sazirewiwns Xurew siy | «

U N
T =
5 o
v ©
— o
O
= o
> oD
<
EP

*PaMOJ|0} BARY PINOM SHYSII pue SIIaW aAlelenb

S}l JO JUBWISSAsSE Ue ‘sisAfeue aAeuenb ay) ul 1enaq
paiey resodold 8y} peH "SaAleUIB)E 92IN0SAI B|qeMaudl
18410 S,3Sd unm annnadwod Ajpanelnuenb sem

1940 JaylIau INg ‘SIa0 OM] B} Pauaalds Ajaareluenb wis) 1eak-p), o Jeak-g
3Sd 's)nsal T aseyd si Buizieul sem 3Sd usym 0207 :Wid} JO eI
(8702 ‘L "gad) T @seyd Ui 8| papiwgns sem [esodoid, Jeak sod §O3Y ,m
‘Bunjues (,03y,) NpaIo 109(oud Jejos mc:m._m%ww mﬁﬂ_:a F—1
ABiaua ajgemaual JoA0 Jyauaq oljopiod U o3y m
pazijana| moj AjaAijejal sy} 0} anp )
d-¥ 9@21nosal-||e g0z ay} Jo aseyd 1xau [
ay} 0} pasooud josfoud sIy} puswooal 44y SIU 8sUOdSal Ul POAIBIB] SISO DTN
JOU Se0p Wes) d4y 8yl — P83o3|es JoN J18Y}0 UBY) JB||EWS S| BWN[OA pue Jaybiy s 8ol e ,elqeoidde joN e 200dNn
w9} v10 0¢

€202/0€/€0 :d00
abelojs Ajiep JH 9 ‘MIN “maho
oupAH padwnd ju _m\a

«»S18940VLD
‘Buryues Jeak jemoly| Jano Jyauaq VL0 ssosse AjoAjejjuenb o} ejep jusoynsul e
oljojuod pazijeas| mo| AjoAne|al ayy j090ud By}
0} 8Np 44y 92In0sal-|le 8L0Z Y} JO IxaU | ssasse AjoAneyjenb o) papinoid sem ejep JuspnNsu| o
y} 0} paaooud J0afoud si) pusLILIOa) ueyd Bujoueuy pue punoiByoeq Auedielunod
10U S80p Wes} d4y 8YL — P23o3|9s 10N oy BuipseBal papiroid sem ejep JusioIYNSU| e ojgeoydde joN e 100dN
['ulasay z|-g sabed
ajeuoney g ‘syinsai aanejjuenb aag]
uonept 1 uopds|es (-) sty aAnEEND (+) sebejuepy aAnejend «S}NSaY dAlRHIUEND psfoid
. ADIINT
6102 ‘G |udy adNnos

TVILNIAIANOD ATHOIH — d4d 8102 13DnNd



Jabeuej\ seAneniu| ssauisng
Buog Apui)

6102 ‘0C aunr
jeuoljewioju]l OIN3

ADYINT
anNnos
13DnNd

ajepdn gz aseyd
ddd S82JN0S3Y ||V 8102

Exh. CLS-7HC
Page 304 of 572




suolenobau joesjuod ‘sjuspuodsal AjjoN MO||0} O]

1SI| MOYS |eul} 109]9s ‘uoljen|eAs g aseyd 93o|dwo) 610z AIne
1S1] 8)EpIpUBD Z aseyd 109|8s ‘uonen|eAs | aseyd a1a|dwo) 6102 yoten A
3Sd 0} 8np 8Jam sI8lO 810z ‘Ll Isnbny s
SddY [euy pases|al 35d 810z ‘¢ Ainp s
Sd4Y 821n0say ||y pue asuodsay puewa paroidde D1 NM 810z ‘gz aunp 2
JLNM Uim pajly 444 Heid 810C ‘6C Uoie 2

auojsaIN

sullsWhi 444

‘suoljenobau yum pasooud 0y jeaosdde pue 44y 8yj wod) palos|es sjosloid

yum [eaosdde Joj yse Bunssw JNT AINe 8yl 1e JUoiepuslliluUOda] papudju]

|_UOIIBWLIOJU|

Exh. CLS-7HC
Page 305 of 572



“(3oy uoneuriojsuel] Abisuz ues|) 94 LG S JO Joedwi Y Jodja. Jou SB0P | (Sd¥) G8Z 61 MOY AQq UBALP pasU djqemaud. SJOBla1 POBU DT,y

‘MIN 662 O} MIN 222 woij pabueyd pasu Aoedes ayj

€ | moy uo wnpueiowsw Joj v xjpusdde 8as ‘§zZ0z Ul Pasu sjgemaual D& 000°LL9 PUB ZZ0Z Ul paau Auoeded M 2.2 Il 03 PaNSS! d- [eulbLO,

GEOZ REDZ (EOF 9F07 SEOT GEOT EEOT PEO7 TEOT OFOT GPOF RZOZ (20T OZOF SIOF MIOL ELOF PCOC 1207 OZOT

00T

0051

000, 5334

{van) Je105 AMNBTS (ih) J2105 MINEOE
(VM) PUIM MINEDE (¥M) PULM MINZTZ
=234 LS0'VST'L = 5234 p9R'T69

TyA) JRISS MINZOT
() puss AT

=S)3H 6PV EET

+ 000°E

uoReAsU0] 5531 614 2(000) PN JTH -8
sopeiden updHmm
saaunasay BugspaEm

o'y

61/8¢/S

uiew Buluuel +75UC) 959 e STO7 e
shitditd 0] UUBSNIIELD aGE)tay ) AE|s, o il Hul s = EUESEEL
RIS [ | Beaue) . 500 -

(W] Aapsedes yeag ssiim

61/8¢/G

€202 INun paau sAejap sO3Y padueq Jo Alojusaul s 3Sd  +
€202 Aq sOTY 671'€ET SI SAY 9} 198w 0) pasu pajoslold

020¢ Ul %S|
0} %6 WOJ} SHY 8y} Ul 8sealoul 8y} AQ USALIP SI pasu DY

x9)epdn g aseyd — padN 334 d4d 810¢

Aoenbape aoinosal dy|
6102 ‘UONBAISSUOD 18U 1SBI3I0} 6.0Z- UO paseq paaN

Algelone} alow ajenieAs |m Jeak ay} jo sued Jayjo ul
sasn|dins Buiziwiuiw ajIym pasu JSJUIM [|I} Jey) S}oNpold
220z jo pus Aq Ayoeded pIN 66 SH88S 3Sd -
ajepdn ¢ aseyd — paaN Ajoede) 44y 8102

,1SB0810J PEO| 61074 PUE SJUBLUSSSSSE Pasau d¥| 6102
)Jelp 108]}81 0 sisAjeue Z aseyd ul pajepdn s)seoaio) pasu 82IN0Say

€20z Ul sO3Y 6Y1°cEe 01 pajepdn pasu O3y pue
2202 Ul MIN66Z 01 palepdn paau 8dinosal Ajioeden

Exh. CLS-7HC
Page 306 of 572



v

(peppe) |3Sd'Lvdg

0] Juiod AiaAljep

paAow uondo
led/vdd Waeishs |«

(pappe)

Buioud paonpal
|lesodoud ssuodsal
puewsap | pue

Odd psjoljosun | .

(panowal)
Juapuodsal

oy} Aq umelpyym
|esodoud Jejos |

:sebueyo
Buimoj|o) ay} s1o9|jel
1SI1| 3lepipued PasIAdY

‘2 eseyd ul pajenjens sjesodoud Jo jsi| [inj 104 g Xipuadde 998 .,

1SI| 8jepIpuLd pasiAal ay) o} pappe sem [esodoid ey pue g eseyd
ul paonpa. sem aaLd jesodoid Ajluo-03y 8y Uenemol “sjesodoid 44 8y} Yum aA1edwod aiem SIa4jo 8say) Jo sUON “(1ejos Je) g aseyd buunp sjesodoud pajoljosun
sa.y} pue (jesodoid Ajuo-n34 e pue oipAy padwnd e) | aseyd buunp sjesodoid pajioljosun omj) paAIedal osie 3Sd ‘enoqe umoys sjesodoid 44y /6 8y} 0} uonippe uj

69€‘E Lz vov's 14 06S‘ET L6 vioL
L'€EE 4 L8 1 ¥ST 9 asuodsay puewaq
e/u v e/u € e/u S $J3Y pajpunqun
00T T 0 0 00T 1 uondo |1ed / vdd waisAs
8¢ T 8¢ T 8¢ T JBAIY JO UNy - 04pAH
0 0 0 0 1374 4 |ewlayross
81€ C 8Y€ C LLET 14 uoijeJausn palij-se [eameN
0 0 0 0 ST T SS39 + ssewolg
LT T LT T L 4 ssewolg
0 0 0 0 006 [4 0JpAH padwnd - a8eJ01S
0 0 0 0 S9¢T LT (,5539,) Aseneg - 23el01s
0 0 0 0 214 C $S3g J0/pue Jejos + pulip
00T T 00¢ T TL€ T Vdd SAS J23UIM + puIm
ot L ot L €0€E 9T 9J0Ys uQ puim
0 0 0 0 (004 T 9J0yS HO - PUIM
00T T 00T T 8¥78C 0¢ SS39 + Ad - 4e|0S
068 L 0S0T 8 ovee 9T Nd - 1B|0S
MIN sjesodoud MIN sjesodoud MIN sjesodoud adA] @2inosay
de) xep # de) xep\ # de) xe\ #
61/02/9 parepdn

Als1anlp ABojouyoe) pue a2inosal
10984 UonEN|eAd Z aseyd Jo} pajosjes sjesodold

sisAjeue Jaylinj 1o) Z aseyd 0] paoueape sjesodo.ud
GZ Sd4¥ 8102 ul paAladal sjesodolud /g JO |B1O]

Exh. CLS-7HC
Page 307 of 572



Qg
‘Juswissasse aAneyenb m NM
S _ pajiejep 40} sowaw |esodoud pue Alewwns aAlNdaxa 44 89S ‘(uonejuswsa|dwi wa)sAg Juswabeuel aoinosay ABlaug pajynqguisig S,3Sd m\_u )
yum ajqiedwosul) (G0Z8L# PUe 1.0z8lL#) siesodoid asuodsal puewap z aseyd om} ay} pue ‘(sysu juswdojansp [enueisgns ‘iojoey Ajoedeo ] oo
yoddns o} ejep jow juaionsul) (92181#) PUIM LIN Yead PISIHED suoseal aAlje)ijenb 1o} Z aseyd ul pajeulwi|e atom sjesodoid sa1y] Q w
'sjinsau Bupjues lesodoid auoje-pue)s pue sisAjeue aaleluenb g aseyd Ul pash soleuads 1oj O xipuaddy 983 "S)S00 92In0sal = o
oleuab pue ‘syseosalo) 9oud seb pue Jemod ‘s}sedslo) pasu ajgemaual pue Ajoeded ‘0} pajiwi| Jou ale Ing ‘epn|oul suondwnsse g aseyd pajepdn , mm Wc
d0 pubueAy MW 002 PUIM padeysun / padeys - pUIAA S||IH USp[oD 0181 |,, A
VM MIN PUIM 64181 el
e} M PUM zelel [,
e MIA 1d0 1.V dd sAs 1918l |,
VM M 1gjos Gel8l |
VM MIA 1g|0S L1218l |5
YM M JejoS Gel8l |g
VM MIA 1e|0S LLLgl |,
a O3y Auo 03y 200dn |,
d0 o3 Auo o3y GoL8l |,
do o34 Auo 034 €9i8l |, a.,
1N AN PUIM 1IN €LLBL | m m
1A MIN PUIM 1IN 69L8lL | m o
VM IdS MW L1 sseuwolg [elysnpul S 00181 |,
61/02/9 40 SV
_.SIsAjeue uoneziwido 1o} padueApe smej) [eje} aAljelijenb ou pue soleuads ssoloe

S)|nsaJ aAleNuEenb a|geloAe) 1IsOWw ayj JO uoneulquod e yjim sjesododd z aseyd

_Sjuspuodsai Aq papinoid uoljewaolul
M3U pue suondwnsse dy| 1uaiind sjos|jal Z aseyd Ul sisAjeue oleuaos pajepdn .

abueyo oj joslqns si pue awiy ul joysdeus e S}osjja. )si| uoneziwndo
sisAjeue uoneziwndo g aseyd Joj pajos|es sjesodolud |



‘sBuipuiy pajielap Joj sowsw [esodoid pue Alewwng 8AN08aXg 44y 993 "S80IN0sal g 8seld o|qeloAe) Jsow Jo sBuipuly aAije)jenb Asy uiensd sezuewwns a|ge] ,

13sd dojanaq sif gz

wJy 8q jou Aew uoissiwsued N4 . . . ‘1vdg Aue3 leoze/el
D1V uolssiwsuel) dojanaq sik 0z

10 30| 03 @np A1sAllep D-PIN . . . «2PIA B E Leoe/l
lamodal dojpasg sihoz

0} J0slgns Jos(oid [euonelado . . ' . ' O-PIN aINBN  ZZ0T/TL
eo0o0o00

‘1vdd Bunelado  zzoz/k

. , dojered sif oz

Aueg ZEOErTL

( i pajeoot-o2 Jejos dojanag slA 0z

amﬁucmaovc_ sasodold . . ‘ Aueg ZEOTITL
. eAs(] SIA DT

OPIN Aues  zzoz/cl

7)1V UOISSILLISLIE) dojeasg sif oz

10 X0B| 0} 8NP AlsAllsp O-PIN . ‘ «*OPIN fl1e3 ceogieh
SdH 183w 0] jJou Jauaq sbenigie sif gy
10} 803 s103|38 [spoLd Buiusziog . . . . ‘ =70 Buneiado  pzoz/ L
Sdd 198w 0} jou ‘ysusq sbiesiqie dojenag sih g|
10} sOTY s)0s|8s [opowl Bulusalos . ‘ . . ‘ e/u ainie 2eoe/L
SdY 198w 0} jJou ‘euaq abesigie . . ' ‘ ‘ dojenaQ sik gL
10} SDY S}09|8s |opowl Bulusaiog e/u alnje c¢ecoe/L
13sd dojpre@  sihoz

anIsnjoxa Ajjeninw aJe sjesodoud ||\ ' ‘1vdd Aueg 2202/0L
13Sd dojena sihk Gz

aAIsnjoxa Ajjeninw a.e sjesodoud ||\ . '1vdg Aue3 leoe/el
oljojuiod o} sik 71

Ajis1aAIp ©21n0S8I B|gEMBUBI SIBYO . ' . . . 13Sd "Lvdd Bunesiedo  1Lz0Z/L

me|d |ereq
JSIY [ELUSIRN [ERIURISONS ~
Jsiy 9|qeidasy 2

sid Mo

(0£181) pubueay (padeysun

6. I / pedeys) puIp S|ItH Usp[oD |

(Laigl) vda
S 0 vdd sfg deg yead vdg 11

(00181) "pu| oyioed BLBIS
Vdd ssewolg |dS |

o

(abuey o} palgns 640z ‘0z “unr jo se synsai) _sisAjeue uoneziwndo
10} pajosjes syooloid Joj Juswissasse aAlel|enb soue|b-e-1y

VERSION

VERSION

Exh. CLS-7HC
Page 309 of 572



"}S00 paxi} Se s}s02 oljojuod [e}0} 0} PappE S| Uoe[esss snjd SIe|jop 010 Ul UO) OL}aW/98$ 1B UOGIED JO }S00 [BIOOS '€
8y} uo paseq Buioud j08jja. s)Nsal SANDIPUI JUSLND Uym pajerjobau aq o} aAey |m uondo AN ay ] “Ayoeded uoissiwsuel) s|qe|ieAe uo paseq uondo >>_2.vmmoaoa ay) wouy
paonpai s josfoid a8y} Jo zis MIN .ws._. .>>_>_.6c g AN [ipue >>_2.£on Joy sjesodoud papiugns

JEQ; M oljojpod e 8soyd [ppowl uoneziwndo ay] g
“JoldRNW dIYSSIRUSIAdE XZ'0 9pNfoUl Jou SS0p | UWN|od Ul SOy J0afoid fenuue sy |

287°00L 7987169 6vveeC EESNISEL]
MIN . M . MN . paaN Aoede) yead
5202 ¥202 €202 G202-2¢0¢ POON O3y pue Ajidede) jead
1668 6065 SE UogIe J0 1507 [PROS YU M SILRUSE OlIORI0d [F10L [
9zL§ 895 B|d SE UOGIRD JO 150D [PROS YIM SIJSUSE OljopIod [e10L roe™
| uogIeD JO 1507 [L00S W M SisAleuy AuANISUSS ]!
69ES (15 SuolIw § - SIBUSE OlIOFLIOG [RI0L gL
9596812 Z98'986'L so3y EI0L | i
MW | zzoz w (ipyeq) / sniding Aoede? yeegd al
MW _. .”M- SMW 2101 | el
MWD oL |0zZoziLL Auo-23d | zoodn | vl
Mmno Lk [zeoenn Auo-03y solgl | EF
MIA O il Z202Z/LiL Auo-03y | el | 2L
MW 0 0z |zzozierk 'S | SELBl | bl
Mo 0z |zzoesiel © oS PEAT: TR
) 0z, " legoz/iErRL jog gL | 8
) 02 lzzoz/ieiol oS salgl | 8
MW 0 0z | LZozNEL PUA | 8L | L
MIN D 0z |ezoziliL PUA ZEwel | 9
] 4 1 20T/HETH PUIMA | oligk |45
X X MW 6L }20Z/LERZL paaeys [IIH U3p|oD) PUA 0LL8F | B
WOOT Z02ILEN PUIAR LI tLIBF | U
MmwesL lzz0z/1€/0L PUIAL LN cilgL | ey
X MW SEE L20ZNERL PUM LN | 69181 | G
X NN 05 }Z0Z/LERL PUM LN | 6918l | EE
X [ X MW #5 M 0oL [ [zzoz/LL 1onpoid AyoedeD yead yag| uondo 1eg 19181 z
| X X MIN 9L Y | LZ0Z/LIL | Idg| ssewoig ooL8k | L |
| j HpaIs AE[MIWEN ~ Wial HES Wia] 133jo1d 3oInosay a]]
I £uoedes yead yosloid
- PUIM LN - PUIM LN
paiiapid pasodoid sY
0]|ojHod papuawwoosay
) r) N (H) (9) (4) (3) (aj (0} (ga) (v)

(ebueyo o} joalqns ‘610z ‘0z “unr Jo se sjnsal)
sjinsal uoneziwijdo oljojiod el

REDACTED

VERSION

VERSION

Exh. CLS-7HC
Page 310 of 572



ADYINT
annos
13Dnd

¢ ©Stld d4d S8ainosal [|e 8L 0¢ 01 d4dl 10
WOJJ PO3BU JO UOIIN|OAS :0WSW PaduU 82IN0SaY

V XIANdddV¥

¢

Exh. CLS-7HC
Page 311 of 572



@ PUGET SOUND ENERGY

Memorandum
TO: PSE EMC Committee Members
FROM: Elizabeth Hossner

SUBJECT: Updates to peak capacity need since the 2017 IRP and draft 2019 IRP

DATE: June 20, 2019

Introduction

Physical need refers to the resources required to ensure reliable operation of the system. It is
an operational requirement that includes three components: customer demand, planning
margins and operating reserves. The word “load” — as in “PSE must meet load obligations” —
specifically refers to customer demand plus planning margins plus operating reserve
obligations. The planning margin and operating reserves are amounts over and above customer
demand that ensure the system has enough flexibility to handle balancing needs and
unexpected events such as variations in temperature, hydro and wind generation; equipment
failure; or transmission interruption with minimal interruption of service.

When we compare physical need with the peak capacity value of existing resources, the
resulting gap identifies resource need. PSE incorporates a planning margin in its description of
resource need in order to achieve a 5 percent loss of load probability (LOLP). The 5 percent
LOLP is an industry standard resource adequacy metric used to evaluate the ability of a utility to
serve its load, and one that is used by the Pacific Northwest Resource Adequacy Forum.

2017 IRP

In the 2017 IRP, using the LOLP methodology, we determined that we needed 123 MW of
resources by December 2020 before conservation which became a surplus 121 MW after all
cost effective conservation, and a surplus 73 MW in December 2018. The 2017 IRP was filed on
November 15, 2017 and used the F2016 demand forecast. Given that the demand forecast was
updated and we found some errors in the calculation, the peak capacity need was updated to a
deficit of 103 MW in December 2018.
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Updates to 2017 IRP

Given that the demand forecast was updated and we found some errors in the calculation, the
peak capacity need was updated to a deficit of 103 MW in December 2018. The following table
documents the changes and updates to December 2022 peak capacity calculation.

Table 1 - Changes to 2022 Peak Capacity Need to the 2017 IRP

(Deficit)/Surplus — Peak MW

Total December
2022 Peak Need

Total December
2022 Peak Need

w/o DSR w/ DSR
2017 IRP (621) (192)
1. Updated to F2017 forecast and added 100 MW
. o (341) ()
Mid-C transmission
2. Removed spinning reserves. The spinning
reserves (50% of contingency reserves) were
being removed from the hydro resources and
that capacity was turned into available mid-C (272)
transmission. This increased the Mid-C *Published
. . . (610)
transmission, but we were still counting the full number from 2018
amount of contingency reserves, so it was being RFP
double counted. This adjustment resulted in
less available transmission to Mid-C
(294)*
3. Updated to F2018 Forecast (704) *Currently in
Phase 1 of the
RFP
4. Removed PSEI transmission from calculation.
We previously assumed that Sch. 449 only used
300 MW, so that left 150 MW of free
transmission. Wild Horse peak.capacit)./ is 30 (828) @17
MW, so that left 120 MW of available Mid-C
transmission. As published on PSE OASIS,
Sch. 449 has firm rights for all 450 MW.
5. Add 94 MW transmission from Garrison,
removed BPA loss return, updated Wells
v um, up (808) (397)
percent share.

Given all the changes since the 2017 IRP, the peak need in 2022 went from a deficit of 192 MW

to a deficit of 397 MW. The final peak deficit in December 2018 is 103 MW and was presented
as part of the winter peak plan in the October 25 EMC.

The table below is the breakdown of peak need for December 2022.
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Table 2 — Breakdown of 2022 Peak Need from Updates to 2017 IRP

December 2022 December 2022

wlo DSR w/ DSR
Peak Demand 5,228 MW 5,228 MW
Planning Margin 13.5% 13.5%
Normal Peak Load + PM 5,932 MW 5,932 MW
Operating Reserves 406 MW 394 MW
Total Capacity Need 6,337 MW 6,325 MW
Total Resources (4,012) MW (4,399) MW
Available Mid-C Transmissions (1,541) MW (1,541) MW
Total 784 MW 386 MW
Operating Reserves on new resources 24 MW 12 MW
Total Resource (Deficit)/Surplus (808) MW (397) MW

Draft 2019 IRP

The updated peak need before conservation for the Draft 2019 IRP is a deficit of 685 MW in
December 2022 which translates to a 16.5% planning margin, including operating reserves.
This is up from the 13.5% in the 2017 IRP where operating reserves was calculated as a
separate number. The change in peak need from the 2017 IRP of 123 MW in 2020 to 685 MW
in 2022 the 2019 IRP has to do with the updates in the resource adequacy model. Below is a
table documenting the updates and the changes to the peak need.

Table 3 — Changes to 2022 Peak Capacity Need in Draft 2019 IRP

MW Needed Incremental Total
Revisions for 5 % LOLP Change Change
2017 IRP, Study Period Oct 2020-Sep 2021
Resource need 123
2019 IRP, Study Period Oct 2022-Sep 2023
2017 IRP resource need, Colstrip 1&2 retired 503 380 380
Model updates
e  Improved sampling of outage and
renewable generation scenarios,
temporarilygdisabled NWPP reserve sharing 490 (13) 367
and wholesale market purchase risk
e Full coverage of all hydro x temperature
years for sy;qnchronizsﬁion with GpENESYS 636 146 513
e Updated transmission access model 972 336 849
o Updated operating reserve definition 804 (168) 681
e Redeveloped logic for calling on
contingency reserves, including the "7 (87) 594
NWPP reserve sharing group
3
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F18 load forecast 539 (178) 416
Expansion of scenarios from 77 to 88 temperature
yegrs — from 6160 to 7040 simulations i 531 (®) 408
Updated draws for PSE wind resources 497 (34) 374
Updated available transmission to Mid-C
(a‘ziditional transmission contract award) 389 (108) 266
Updated outage draws and resource capabilities 535 146 412
(corrected outage rates on PSE resources)
Updated hydro year forecast, BPA 2016 Rate Case 535 0 412
Updated contract interchange 546 11 423
Updated third-party load reserve obligations 548 2 425
Updated loss return calculation 558 10 435
Updated balancing reserves 601 43 478
Included Green Direct 2 resource, 150 MW solar 576 (25) 453
Updated avaﬂaple transm|33|9n to Mid-C 706 130 583
(corrected portion of access rights)
Updated wholesale market purchase risk model
(GENESYS base for PSE: 3400 MW SW import 750 44 627
maximum, updated PSE resource capabilities,
embed Green Direct 2 resources into GENESYS)
Corrected outage rates on PSE resources 688 (62) 565
Corrected modeling fpr Canadian entitlement 779 91 656
and loss returns at Mid-C
(_Zorrected available transr_nission to Mid-C 680 (99) 557
(increased total transmission amount)
Corrected PSE share of Mid-C hydro projects 679 (1) 556
Corrected transmission contract on Goldendale 688 9 565
Corrected existing Columbia River gorge wind data 753 65 630
Corrected Northwest Power Pool logic 744 (9) 621
Corrected logic for release of operating reserves 738 (6) 615
Corrected transmission access for Wild Horse 759 21 636
Analysis of random seed impact:
500 simulations, mean of resource need results 748 (11) 625
Closest seeds to mean results chosen
Corrected minor error in hydro data 748 0 625
Updated wind data to ensure correlations are
captured for Columbia River gorge wind, 755 7 632
Skookumchuck, and hypothetical new resources
Adaptation to perfect capacity, instead of 703 (52) 580
peaker-equivalent capacity
Implemented hydro peaking model for
Columbia Rivery hydro genegration 682 (1) 559
Updated all data for existing and future contracted
renewable generation using new data from
DNV GL angalysis ? 685 3 562
Average of 5 runs (Resource Need)
4
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The table below is the breakdown of peak need for December 2022 before conservation
comparing the 2017 IRP, the 2018 RFP phase |, winter peak plan, and the 2019 IRP.

Table 4 — Comparison of how 2022 Peak Need Changes over Time

2017 IRP 2018 RFP Phase | | Winter Peak Plan Draft 2019 IRP
Peak Demand 5,301 MW 5,228 MW 5,228 MW 5,064 MW
Planning Margin 13.5% 13.5% 13.5% 16.5%
Normal Peak Load + PM 6,001 MW 5,922 MW 5,932 MW 5,897 MW
Operating Reserves 410 MW 407 MW 406 MW
Total Capacity Need 6,415 MW 6,330 MW 6,337 MW 5,897 MW
Total Resources (4,072) MW (4,072) MW (4,012) MW (3,671) MW
Available Mid-C Transmissions (1,741) MW (1,574) MW (1,541) MW (1,541) MW
Total 602 MW 684 MW 784 MW 685 MW
Operating Reserves on new resources 18 MW 21 MW 24 MW
Total Resource (Deficit)/Surplus (620) MW (704) MW (808) MW (685) MW

The total capacity contribution from resources has been updated based on the 2019 IRP ELCC.
The 2019 IRP updated the approach to look at “perfect” capacity as the comparison instead of a
NG plant. With this approach, all resources now have an ELCC. The table below is the update
to the peak capacity contribution of resources.

Table 5 — Update to Peak Capacity Contribution of Resources

‘ Winter Peak Plan Draft 2019 IRP
Colstrip 3&4 360 314
Encogen 173 167
Ferndale w/ DF 285 240
Frederickson 1&2 168 146
Freddy 1 124 124
Fredonia 1&2 234 194
Fredonia 3&4 126 102
Goldendale w/ DF 315 254
Mint Farm w/ DF 320 257
Sumas 148 130
Whitehorn 2&3 168 146
5
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Lund Hill Solar (Green Direct) - 4
Hopkins Ridge 17 15
Klondike IlI 6 5
LSR 38 33
Skookumchuck wind (Green Direct) 52 47
Wild Horse 30 26
Priest Rapids 5 5
Rock Island 137 137
Rocky Reach 31 31
Wanapum 5 5
Wells 95 95
Lower Baker 64 88
Upper Baker 94 89
Snoqualmie Falls 39 39
Contracts 698 696
Total Resources 4,012 MW 3,671 MW

6/5/2019 Updated Peak Need for RFP Phase Il

An update on the peak need was made on June 5, 2019 for the RFP phase II, to reflect the
demand forecast update to the F2019. The Draft 2019 IRP uses a version of the F2018
demand forecast where the conservation targets are applied through 2019, but no new
conservation starting Jan. 1, 2020. The Draft 2019 IRP evaluates for new conservation starting
in 2020. The Draft 2019 IRP has a peak demand of 5,064 in 2022 and the updated F2019
gross conservation has a peak demand of 5,107 MW, a difference of (47) MW. With the
updated demand forecast, the total peak need deficit in 2022 is 630 MW before conservation, or
299 MW after conservation.

Table 6 — Breakdown of 2022 Peak Need from Updated Peak Need for RFP Phase Il

December 2022 December 2022

w/o DSR w/ DSR
Peak Demand 5,017 MW 5,017 MW
Planning Margin 16.5% 16.5%
Normal Peak Load + PM 5,842 MW 5,842 MW
Total Resources (3,671) MW (4,002) MW
Available Mid-C Transmissions (1,541) MW (1,541) MW
Total Resource (Deficit)/Surplus (630) MW (299) MW

6
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