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2.0 CONTENTS OF THE ELECTRIC RESOURCE PLAN

Rule 3604 of the Colorado Public Utilities Commission’s (*Commission”) Electric
Resource Planning Rules, 4 CCR 723-3-3600 et seq. (“ERP Rules”) sets forth the
required contents of the Electric Resource Plan (“ERP”).

On February 27, 2019, the Commission issued a Notice of Proposed Rulemaking
(“NOPR”) in Proceeding No. 19R-0096E to amend several areas of the Commission’s
Rules Regulating Electric Utilities, including amendments to the ERP Rules. The
Company and many other stakeholders filed numerous rounds of comments and
participated in several hearings over the course of the rulemaking proceeding.

At the Commissioners’ Weekly Meeting on March 24, 2021, the Commission discussed
the rulemaking at length and decided to not adopt new rules as a result of the
proceeding.! However, during their deliberations, the Commission notified the Company
of three issue areas in which interested stakeholders had general agreement, that they
expect will be addressed in the Company’'s 2021 Electric Resource Plan and Clean
Energy Plan (“2021 ERP & CEP”) filing, including:

1. Energy and Demand Forecasting: Specifically, the Commission noted the
several interested stakeholders filed blueline revisions to Rule 3606(b) on
December 20, 2019 in response to Decision No. C20-0207-1. The Company then
filed bluelines in response on January 16, 2020. A consensus on Rule 3606(b)(I)-
(I was achieved. The Company has complied with the spirit of Proposed Rule
3606(b)(D-(I) by developing base, low, and high (Roadmap) forecast scenarios as
discussed in Section 2.2 of this Volume 2;

2. Joint Transmission Proposal: On October 30, 2020, the Company filed Updated
Joint Transmission Proposal and Joint Final Comments in response to Decision
No. C20-0661-1 in Proceeding No. 19R-0096E (the “Joint Transmission
Proposal”). The Joint Transmission Proposal aimed to better align transmission
planning and resource planning by allowing for bidding into bid-eligible planned
transmission projects in the Phase Il competitive solicitation without burdening
developers with costs from the transmission project.?

During their deliberations, the Commission directed the Company to address in its
2021 ERP & CEP, to the extent necessary, how the Company has incorporated
the Joint Transmission Proposal into its 2021 ERP & CEP filing recognizing that
since the development of this proposal the Company has filed Colorado’s Power

1 As of the writing of this document, the Commission’s written Decision is pending.

2 Proceeding No. 19R-0096E, Updated Joint Transmission Proposal and Joint Final Comments to Decision
No. C20-0661-I (filed Oct. 30, 2020), at 9-10.
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Pathway 345 kV Transmission Project in Proceeding No. 21A-0096E. The Joint
Transmission Proposal is discussed in Section 2.8 of this Volume 2.

Best Value Employment Metrics: During their deliberations, the Commission
noted that the Company worked closely with Rocky Mountain Environmental
Labor Coalition and Colorado Building and Construction Trades Council, AFL-
CIO (jointly, "RMELC/CBCTC") to propose rule revisions (reflected in Proposed
Rule 3613) that could improve the existing best value employment metrics
(“BVEM”) requirements given past disputes over the proper application of BVEM
related rules. The Commission indicated that their decision closing Proceeding
No. 19R-0096E will articulate that bidders will be required to provide the more
detailed BVEM information reflected in Proposed Rule 3613 and that bidders
should know that this information is now required to be obtained as a result of
Senate Bill 19-236 (“SB 19-236") (§ 40-2-129, C.R.S.). The Commission further
stated that it expects the Company to include a request for the more detailed
BVEM requirements as outlined in Proposed Rule 3613 in its Request for
Proposal (“RFP”) documents. BVEM is discussed further in Section 2.16 of this
Volume 2.

In addition to the three issues discussed above, the Company has also addressed
several other Proposed Draft Rules that were the product of significant stakeholder
engagement, including:

Proposed Draft Rule 3607(c): Benchmarking for the purpose of identifying
existing resources that potentially are not performing cost-effectively as compared
to other resources available in the market (Section 2.5);

Proposed Draft Rule 3604(l): Assessment of potential cost-effective early
retirements of utility-owned resources (Section 2.6); and

Proposed Draft Rule 3607(d): Ancillary services assessment of existing
resources (Section 2.7).

Table 2.0-1 below, which reflects the current rules as of the date of the Company’s filing,
provides a matrix of the applicable rule requirements and indicates where the information
can be found throughout Volume 2, and/or Volume 3 of the Company’s 2021 ERP &
CEP. Table 2.0-2 further below reflects the select Proposed Draft Rules the Company
has also addressed in its 2021 ERP & CEP filing.
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CPUC Rule
Rule 3604

Table 2.0-1 ERP Rules Compliance Matrix

Required Information
Contents of the Resource Plan

Where

The utility shall file a plan with the Commission that contains the information
specified below. When required by the Commission, the utility shall provide
work-papers to support the information contained in the plan. The plan shall
include the following:

Rule 3604

Resource Acquisition Period and Planning Period

3604(a)

A statement of the utility-specified resource acquisition period and planning
period. The utility shall consistently use the specified resource acquisition
and planning periods throughout the entire resource plan and resource
acquisition process. The utility shall include a detailed explanation as to
why the specific period lengths were chosen in light of the assessment of
the needs of the utility system.

Volume 2,
Section 2.1

Rule 3604(b) &
3606

Electric Demand and Energy Forecast

3604(b)

An annual electric demand and energy forecast developed pursuant to rule
3606.

3606(a)

Forecast requirements. The utility shall prepare the following energy and
demand forecasts for each year within the planning period:

3606(a)())

Annual sales of energy and coincident summer and winter peak demand in
total and disaggregated among Commission jurisdictional sales, FERC
jurisdictional sales, and sales subject to the jurisdiction of other states.

3606(a)(1l)

Annual sales of energy and coincident summer and winter peak demand on
a system wide basis for each major customer class.

3606(a)(1l)

Annual energy and capacity sales to other utilities; and capacity sales to
other utilities at the time of coincident summer and winter peak demand.

3606(a)(1V)

Annual intra-utility energy and capacity use at the time of coincident
summer and winter peak demand.

3606(a)(V)

Annual system losses and the allocation of such losses to the transmission
and distribution components of the system. Coincident summer and winter
peak system losses and the allocation of such losses to the transmission
and distribution components of the systems.

Volume 2,
Section 2.2

3606(a)(VI)

Typical day load patterns on a system-wide basis for each major customer
class. This information shall be provided for peak-day, average-day, and
representative off-peak days for each calendar month.

Volume 2,
Section 2.3
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CPUC Rule
3606(b)

Required Information

Range of forecasts. The utility shall develop and justify a range of forecasts
of coincident summer and winter peak demand and energy sales that its
system may reasonably be required to serve during the planning period.
The range shall include base case, high, and low forecast scenarios of
coincident summer and winter peak demand and energy sales, based on
alternative assumptions about the determinants of coincident summer and
winter peak demand and energy of coincident summer and winter peak
demand and energy sales during the planning period.

3606(c)

Required detail.

3606(c)(l)

In preparing forecasts, the utility shall develop forecasts of energy sales and
coincident summer and winter peak demand for each major customer class.
The utility shall use end-use, econometric or other supportable methodology
as the basis for these forecasts. If the utility determines not to use end-use
analysis, it shall explain the reason for its determination as well as the
rationale for its chosen alternative methodology.

3606(c)(ll)

The utility shall maintain, as confidential, information reflecting historical and
forecasted demand and energy use for individual customers in those cases
when an individual customer is responsible for the majority of the demand
and energy used by a patrticular rate class. However, when necessary in the
resource plan proceedings, such information may be disclosed to parties
who intervene in accordance with the terms of non-disclosure agreements
approved by the Commission and executed by the parties seeking
disclosure.

3606(d)

Historical data. The utility shall compare the annual forecast of coincident
summer and winter peak demand and energy sales made by the utility to
the actual coincident peak demand and energy sales experienced by the
utility for the five years preceding the year in which the plan under
consideration is filed. In addition, the utility shall compare the annual
forecasts in its most recently filed resource plan to the annual forecasts in
the current resource plan.

Where

Volume 2,
Section 2.2

3606(e)

Description and justification. The utility shall fully explain, justify, and
document the data, assumptions, methodologies, models, determinants,
and any other inputs upon which it relied to develop its coincident peak
demand and energy sales forecasts pursuant to this rule, as well as the
forecasts themselves.

3606(1)

Format and graphical presentation of data. The utility shall include graphical
presentation of the data to make the data more understandable to the public
and shall make the data available to requesting parties in such electronic
formats as the Commission shall reasonably require.

Volume 2,
Section 2.2
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CPUC Rule Required Information Where
Rule 3604(c) & | Evaluation of Existing Resources
3607
3604(c) An evaluation of existing resources developed pursuant to rule 3607.
3607(a) Existing generation resource assessment. The utility shall describe its
existing resources, all utility-owned generating facilities for which the utility | Volume 2,
has obtained a Certificate of Public Convenience and Necessity (CPCN) | Section 2.4
from the Commission pursuant to 8 40-5-101, C.R.S., at the time the plan is
filed, and existing or future purchases from other utilities or non-utilities
pursuant to agreements effective at the time the plan is filed. The
description shall include, when applicable, the following:
3607(a)(l) Name(s) and location(s) of utility-owned generation facilities and energy
storage systems.
3607 (a)(Il) Rated capacity and net dependable capacity of utility-owned generation
facilities.
3607(a)(11) Fuel type, heat rates, annual capacity factors and availability factors
projected for utility- owned generation facilities availability factors for utility-
owned energy storage systems over the resource acquisition period.
3607(a)(1V) Estimated in-service dates for utility-owned generation facilities for which a
CPCN has been granted but which are not in service at the time the plan
under consideration is filed.
3607(a)(V) Estimated remaining useful lives of existing generation facilities and energy
storage systems without significant new investment or maintenance
expense.
3607(a)(VI) The amount of capacity and energy from generation facilities, energy

storage systems, and demand-side resources purchased from utilities
and non-utilities, the duration of such purchase contracts and a
description of any contract provisions that allow for modification of the
amount of capacity and energy from generation facilities or energy
storage systems purchased pursuant to such contracts.
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CPUC Rule
3607(a)(VII)

Required Information

The amount of capacity and energy provided from generation facilities
and energy storage systems pursuant to wheeling or coordination
agreements, the duration of such wheeling or coordination agreements,
and a description of any contract provisions that allow for modification of
the amount of capacity and energy from generation facilities or energy
storage systems provided pursuant to such wheeling or coordination
agreements.

3607(a)(VII)

The performance characteristics of utility-owned energy storage systems
including but not limited to discharge rates and durations, charging rates,
response time; and cycling losses and limitations.

3607(2)(IX)

The physical and performance characteristics of energy storage systems
purchased from utilities and non-utilities including but not limited to:
storage technology; discharge rates and durations; charging rates;
response time; and cycling losses and limitations.

3607(a)(X)

The projected emissions, in terms of pounds per MWH and short-tons

per year, of sulfur dioxide, nitrogen oxides, particulate matter, mercury
and carbon dioxide for the resources identified under this paragraph
3607(a).

3607(a)(XII)

The expected demand-side resources during the resource planning
period from existing measures installed through utility-administered
programs; and, from measures expected to be installed in the future
through utility-administered programs in accordance with a Commission-
approved plan.

3607(b)

Utilities required to comply with these rules shall coordinate their electric
resource plan filings such that the amount of electricity purchases and sales
between utilities during the planning period is reflected uniformly in their
respective plans. Disputes regarding the amount, timing, price, or other
terms and conditions of such purchases and sales shall be fully explained
in each utility's plan. If a utility files an interim plan as specified in rule 3603,
the utility is not required to coordinate that filing with other utilities.

Where

Volume 2,
Section 2.4

Rule 3604(d) &
3608

Transmission Resources

3608(a)

The utility shall report its existing transmission capabilities, and future needs
during the planning period, for facilities of 115 kilovolts and above, including
associated substations and terminal facilities. The utility shall generally
identify the location and extent of transfer capability limitations on its
transmission network that may affect the future siting of resources.

3608(b)

With respect to future needs, the utility shall submit a description of all
transmission lines and facilities appearing in its most recent report filed with
the Commission pursuant to § 40-2-126, C.R.S., that, as identified in that
report, could reasonably be placed into service during the resource
acquisition period.

Volume 2,
Section 2.8
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CPUC Rule Required Information Where

3608(c) For each transmission line or facility identified in paragraph (b), the utility
shall include the following information detailing assumptions to be used for
resource planning and bid evaluation purposes:

3608(c)(I) Length and location.
3608(c)(1) Estimated in-service date.
3608(c)(11h Injection capacity.
3608(c)(1V) Estimated costs.

3608(c)(V) Terminal points.

3608(c)(VI) Voltage and megawatt rating.

3608(d) In order to equitably compare possible resource alternatives, the utility shall
consider the transmission costs required by, or imposed on the system by,
and the transmission benefits provided by a particular resource as part of
the bid evaluation criteria.

3608(e) The resource plan shall describe and shall estimate the cost of all new N/A
transmission facilities associated with any specific resources proposed for
acquisition other than through a competitive acquisition process.

Rule 3604(e) & | Planning Reserve Margin & Contingency Plans
3609

3604(e) An assessment of planning reserve margins and contingency plans for the
acquisition of additional resources developed pursuant to rule 3609. Volume 2,

3609(a) The utility shall provide a description of, and justification for, the means by | Section 2.9
which it assesses the desired level of reliability on its system throughout the
planning period (e.g., probabilistic or deterministic reliability indices).

3609(b) The utility shall develop and justify planning reserve margins for the
resource acquisition period for the base case, high, and low forecast
scenarios established under rule 3606, to include risks associated with: (1)
the development of generation, (2) losses of generation capacity, (3)
purchase of power, (4) losses of transmission capability, (5) risks due to
known or reasonably expected changes in environmental regulatory
requirements, and (6) other risks. The utility shall develop planning reserve
margins for its system over the planning period beyond the resource
acquisition period for the base case forecast scenario. The utility shall also
guantify the recommended or required reliability performance criteria for
reserve groups and power pools to which the utility is a party.

3609(c) Since actual circumstances may differ from the most likely estimate of

future resource needs, the utility shall develop contingency plans for the
resource acquisition period. As a part of its plan, the utility shall provide,
under seal, a description of its proposed contingency plans for the
acquisition of (1) additional resources if actual circumstances deviate from
the most likely estimate of future resource needs developed pursuant to
rule 3610, or (2) replacement resources in the event that resources are not
developed in accordance with a Commission-approved plan under rule
3617. The utility will identify the estimated costs it will incur in developing
the contingency plan for addressing the acquisition of these resources (e.g.,
purchasing equipment options, establishing sites, engineering). The
Commission will consider approval of contingency plans only after the utility
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CPUC Rule

Required Information
receives bids, as described in subparagraph 3618(b)(ll). The provisions of
paragraph 3617(d) shall not apply to the contingency plans unless explicitly
ordered by the Commission.

Where

3604(f) & 3610

Assessment of Need for Additional Resources

3604(f)

An assessment of the need for additional resources developed pursuant to
rule 3610.

3610(a)

By comparing the electric energy and demand forecasts developed
pursuant to rule 3606 with the existing level of resources developed
pursuant to rule 3607, and planning reserve margins developed pursuant to
rule 3609, the utility shall assess the need to acquire additional resources
during the resource acquisition period.

3610(b)

In assessing its need to acquire additional resources, the utility shall also:
0] determine the additional eligible energy resources, if any, the utility
will need to acquire to comply with the Commission’s RES rules;
(1 take into account the demand-side resources it must acquire to
meet the energy savings and peak demand reduction goals
established under 840-3.2-104 C.R.S. To that end, the Commission
shall permit the utility to implement cost-effective demand-side
resources to reduce the need for additional resources that would
otherwise be met through a competitive acquisition process
pursuant to rule 3611,
consider the benefits energy storage systems may provide to
increase integration of intermittent resources, improve reliability,
reduce the need for increased generation facilities to meet periods
of peak demand; and avoid, reduce, or defer investments.

(1)

3610(b)())

Determine the additional renewable energy resources (e.g., retail
distributed generation (DG), wholesale DG, non-DG) resources, if any, the
utility will need to acquire to comply with the Commission’s Renewable
Energy Standard Rules.

3610(b)(Il)

Take into account the demand-side resources it must acquire to meet the
energy savings and peak demand reduction goals established under 8§ 40-
3.2-104, C.R.S. To that end, the Commission shall permit the utility to
implement cost-effective demand-side resources to reduce the need for
additional resources that would otherwise be met through a competitive
acquisition process pursuant to rule 3611.

Volume 2,
Section 2.11
& 2.12

3610(b)(1l)

Consider the benefits energy storage systems may provide to increase
integration of intermittent resources, improve reliability; reduce the need
for increased generation facilities to meet periods of peak demand; and
avoid, reduce, or defer investments.

Volume 2,
Section 2.10
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CPUC Rule
3610(c)

Required Information
The Commission may give consideration of the likelihood of new
environmental regulations and the risk of higher future costs associated with
the emission of greenhouse gases such as carbon dioxide when it
considers utility proposals to acquire additional resources during the
resource acquisition period.

Where

3604(g) & 3611

Resource Acquisition Plan

3604(g)

The utility’s plan for acquiring these resources pursuant to rule 3611,
including a description of the projected emissions, in terms of pounds per
MWh and short-tons per year, of sulfur dioxide, nitrogen oxides, particulate
matter, mercury and carbon dioxide for any resources proposed to be
owned by the utility and for any new generic resources included in the
utility’s modeling for its resource plan.

Volume 2,
Section 2.4 &
Section 2.16

3611(a)

It is the Commission's policy that a competitive acquisition process will
normally be used to acquire new utility resources. The competitive bid
process should afford all resources an opportunity to bid, and all new utility
resources will be compared in order to determine a cost- effective resource
plan (i.e., an all-source solicitation).

3611(b)

Notwithstanding the Commission’s preference for all-source bidding for the
acquisition of all new utility resources under these rules, the utility may
propose in its filing under rule 3603, an alternative plan for acquiring the
resources to meet the need identified in rule 3610. The utility shall specify
the portion of the resource need that it intends to meet through an all-source
competitive acquisition process and the portion that it intends to meet
through an alternative method of resource acquisition.

3611(c)

If the utility proposes that a portion of the resource need be met through an
alternative method of resource acquisition, the utility shall identify the
specific resource(s) that it wishes to acquire and the reason the specific
resource(s) should not be acquired through an all-source competitive
acquisition process. In addition, the utility shall provide a cost-benefit
analysis to demonstrate the reason(s) why the public interest would be
served by acquiring the specific resource(s) through an alternative method
of resource acquisition.

Volume 2,
Section 2.16

3611(d)

Although the utility may propose a method for acquiring new utility resources
other than all-source competitive bidding, as a prerequisite, the utility shall
nonetheless include in its plan filed under rule 3603 the necessary bid
policies, RFPs, and model contracts necessary to satisfy the resource need
identified under rule 3610 exclusively through all-source competitive bidding.

Volume 3

3611(e)

In the event that the utility proposes an alternative method of resource
acquisition that involves the development of a new renewable energy
resource or new supply-side resource that the utility shall own as a rate
base investment, the utility shall file, simultaneously with its plan submitted
under rule 3603, an application for a CPCN for such new resource. The
Commission may consolidate, in accordance with the Commission’s Rules

N/A
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CPUC Rule

Required Information
of Practice and Procedure, the proceeding addressing that application for a
CPCN with the resource planning proceeding. The utility shall provide a
detailed estimate of the cost of the proposed facility to be constructed and
information on alternatives studied, costs for those alternatives, and criteria
used to rank or eliminate those alternatives.

Where

3611()

The utility may participate in a competitive resource acquisition process by
proposing the development of a new utility resource that the utility shall own
as a rate base investment. The utility shall provide sufficient cost
information in support of its proposal such that the Commission can
reasonably compare the utility’s proposal to alternative bids. In the event a
utility proposes a rate base investment, the utility shall also propose how it
intends to compare the utility rate based proposal(s) with non-utility bids.
The Commission may also address the regulatory treatment of such costs
with respect to future recovery.

Volume 3,

Company

ownership
RFP

3611(g)

Each utility shall propose a written bidding policy as part of its filing under
rule 3603, including the assumptions, criteria, and models that will be used
to solicit and evaluate bids in a fair and reasonable manner. The utility shall
specify the competitive acquisition procedures that it intends to use to
obtain resources under the utility’s plan. The utility shall also propose, and
other interested parties may provide input as part of the resource plan
proceeding, criteria for evaluating the costs and benefits of resources such
as the valuation of emissions and non-energy benefits.

Volume 2,
Section 2.16

3611(h)

In the event that the utility proposes to acquire specific resources through
an alternative method of resource acquisition that involves the development
of a new renewable energy resource or new supply-side resource that the
utility shall own as a rate base investment, the utility shall provide the
Commission with the following best value employment metric information
regarding each resource:

N/A

3611(h)(1)-(1V)

The availability of training programs, including training through
apprenticeship programs registered with the United States Department of
Labor, Office of Apprenticeship and Training;

The employment of Colorado workers as compared to importation of out-of-
state workers;

Long-term career opportunities; and

Industry-standard wages, health care, and pension benefits.

Volume 2,
Section 2.16

3604(h)

Water Resources

3604(h)

The annual water consumption for each of the utility’s existing generation
resources, and the water intensity (in gallons per MWh) of the existing
generating system as a whole, as well as the projected water consumption
for any resources proposed to be owned by the utility and for any new
generic resources included in the utility’s modeling for its resource plan.

Volume 2,
Section 2.18

3604(7)

RFPs and Model Contracts

The proposed RFP(s) the utility intends to use to solicit bids for energy and
capacity resources to be acquired through a competitive acquisition
process, including model contracts, pursuant to rule 3616.

Volume 3
(3.1,3.2,3.3)
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CPUC Rule
3604(j)

Required Information
Confidential and Highly Confidential Information

Where

A list of the information related to the resource plan proceeding that the
utility claims is confidential, and a list of the information related to the
resource plan proceeding that the utility claims is highly confidential. The
utility shall also list the information that it will provide to owners or
developers of a potential resource under paragraphs 3613(a) and (b). The
utility shall further explicitly list the protections it proposes for bid prices,
other bid details, information concerning a new resource that the utility
proposes to build and own as a rate base investment, other modeling
inputs and assumptions, and the results of bid evaluation and selection.
The protections sought by the utility for these items shall be specified in the
motion(s) submitted under paragraph 3603(b). For good cause shown the
utility may seek to protect additional information as confidential or highly
confidential by filing the appropriate motion under rule 1100 of the
Commission’s Rules of Practice and Procedure in a timely manner.

Volume 2,
Section 2.17

3604(k)

Alternative Plans

Descriptions of at least three alternate plans that can be used to represent
the costs and benefits from increasing amounts of renewable energy
resources, demand-side resources, or Section 123 resources as defined in
paragraph 3602(q) potentially included in a cost-effective resource plan.
One of the alternate plans shall represent a baseline case that describes
the costs and benefits of the new utility resources required to meet the
utility’s needs during the planning period that minimize the net present
value of revenue requirements and that complies with the Renewable
Energy Standard, 4 CCR 723-3-3650 et seq., as well as with the demand-
side resource requirements under § 40-3.2-104, C.R.S. The other alternate
plans shall represent alternative combinations of resources that meet the
same resource needs as the baseline case but that include proportionately
more renewable energy resources, demand-side resources, or Section 123
resources. The utility shall propose a range of possible future scenarios
and input sensitivities for the purpose of testing the robustness of the
alternate plans under various parameters.

Volume 2,
Section 2.13

3604(1)

Additional Renewable Resources

An assessment of the costs and benefits of the integration of intermittent
renewable energy resources on the utility’'s system, including peer-
reviewed studies, consistent with the amounts of renewable energy
resources the utility proposes to acquire.

Volume 2,
Section 2.14
& 2.18
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CPUC Rule Required Information Where
3604(m) Energy Storage Systems Modeling Assumptions

Modeling assumptions and analytical methodology proposed to assess the
costs and benefits of energy storage systems including, but not limited to: Volume 2,
integration of intermittent resources; improvement of reliability; reduction in | Section 2.10
the need for increased generation facilities to meet periods of peak
demand; and avoidance, reduction, or deferral of investments.

3604(n) Energy Storage Systems Smaller Than 30 MW

The utility shall propose how energy storage systems smaller than 30 MW
in size may be accommodated in the all-source competitive acquisition Volume 2,
process. Section 2.16
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Table 2.0-2 Proposed Draft ERP Rules for Which the Company Is Providing

Proposed Draft Rule

3604

Additional Information

Proposed Rule Language
Contents of the Resource Plan

WAHEIE]

3604())

An assessment of potential cost-effective early retirements of utility-
owned resources with retirement dates during the planning period,
including the costs associated with incremental depreciation expenses
and estimated operational and capital savings. For each early
retirement reviewed, the utility shall describe the replacement
resource need, possible system reliability impacts, and corrective
actions for such impacts.

Volume 2,
Section 2.6

3606

Electric Energy and Demand Forecasts

3606(b)(1)

The base forecast shall reflect the amounts of energy and demand
savings from demand side resources previously approved by the
Commission; the distributed energy resources expected to be
interconnected, both through the utility’s Commission-approved plans,
and outside of utility plans; expected level of transportation
electrification consistent with the base assumption used in the utility’s
most recent transportation electrification plan filed pursuant to § 40-5-
107, C.R.S.

3606(b)(1)

The utility shall provide a separate forecast of load resulting from non-
transportation beneficial electrification during the resource planning
period. This forecast shall include sector-specific assumptions used to
develop the utility’s beneficial electrification forecast.

Volume 2,
Section 2.2
&2.14

3607

Evaluation (Assessment) of Existing Resources

3607(c)

Benchmarking. For the purpose of identifying existing resources that
potentially are not performing cost-effectively as compared to other
resources available in the market, the utility shall compare the costs
and performance of each of its existing supply-side resources greater
than 20 MW of nameplate capacity to the costs and performance of
the generic resources.

Volume 2,
Section 2.5

3607(d)

Ancillary services assessment. The utility shall identify its existing
resources that provide various ancillary services necessary to support
its distribution and transmission systems, including, but not limited to,
black start resources, non-spinning reserves, spinning reserves,
regulation and frequency response, reactive power, voltage control,
system control, dispatch services, and energy imbalance services.

Volume 2,
Section 2.7

3613

Best Value Employment Metrics

3613

Best value employment metric information regarding each proposed
new utility resource shall include the following information.

(a) The availability of training programs, including training through
apprenticeship programs registered with the United States
Department of Labor, Office of Apprenticeship and Training. The utility
or bidder shall provide, for example and as applicable, the following
information for each craft the utility anticipates will work on the project:
(1) availability of training programs;

(1) the names of specific training programs available;

(11 the curriculum of the specific training programs;

(IV) the cost of worker training;

(V) the duration of the training programs;

(V1) the total number of hours of on-the-job training required; (VII) the
total number of classroom hours required;

Volume 2,
Section
2.16
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Proposed Draft Rule

Proposed Rule Language
(V1) the licenses and certifications obtained, if any;
(IX) a copy of training program standards for each training program;
and
(X) a statement whether the training programs are United States
Department of Labor registered apprenticeship programs and are
accredited to award college credits.

(b) The employment of Colorado workers as compared to importation
of out-of-state workers. The utility or bidder shall provide, for example
and as applicable, the following information for each craft the utility
anticipates will work on the project:

(1) estimated number of workers by job classification;

(1) estimated length of time of service, including total man hours, by
job classification;

(I percentage of Colorado workers by job classification; and (IV)
percentage of project man hours earned by Colorado workers by job
classification.

(c) Long-term career opportunities. The utility or bidder shall provide,
for example and as applicable, the following information for each craft
the utility anticipates will work on the project: job classifications,
licenses, certifications and skills that will be applied and the long-term
career opportunities for each job classification; and

(d) Industry-standard wages, health care, and pension benefits. The
utility or bidder shall provide, for example and as applicable, the
following information for each craft the utility anticipates will work on
the project:

(I) range of wages by job classification;

(1) healthcare benefits by job classification;

(1N pension benefits by job classification;

(IV) prevailing wages and fringe benefits (healthcare benefits, pension
benefits and other compensation) based on industry standards and
the current Colorado labor agreements by job classification; and

(V) wages and fringe benefits (healthcare benefits, pension benefits
and other compensation) by job classification.

Where
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2.1 RESOURCE ACQUISITION AND PLANNING PERIOD

Resource Acquisition Period

Rule 3602(n) defines “Resource Acquisition Period” (or “RAP”) as “the first six to ten
years of the planning period, in which the utility acquires specific resources to meet
projected electric system demand and energy requirements. The RAP begins from the
date the utility files its plan with the Commission.” In past ERPs, the Company has
typically proposed a RAP and discussed the reasons and circumstances that inform a
particular RAP timeframe as part of its Phase | filing. For this 2021 ERP, however, the
RAP is mandated by statute.

Specifically, SB 19-236 requires that the Company’s first ERP it files with the
Commission after January 1, 2020 must include a Clean Energy Plan (i.e., this 2021
ERP & CEP) that will achieve the clean energy target of reducing carbon dioxide
emissions associated with electricity sales to the Company’s electric customers by 80
percent from 2005 levels by 2030. To achieve this clean energy target, SB 19-236
explicitly requires that the Company’s 2021 ERP & CEP must utilize a RAP that extends
through 2030.

Accordingly, Public Service is utilizing a RAP from the plan filing date of 2021 through
2030.

Planning Period

Rule 3602(k) defines “planning period” as “the future period for which a utility develops
its plan, and the period, over which net present value of revenue requirements for
resources are calculated... [tjhe planning period is twenty to forty years and begins from
the date the utility files its plan with the Commission.”

Public Service proposes a planning period from the ERP filing date of 2021 extending
through 2055, or approximately 35 years, which represents the period following the last
year of the RAP (i.e., 2030) through the last year of the proposed 25-year contract term
length in the model contracts filed in Volume 3 pursuant to Rule 3604(i). To effectuate a
planning period through 2055, the Company used an “end effects” approach in the last
years of the planning period. The EnCompass planning model was run through 2050,
and the system costs in 2050 were repeated without escalation for the years 2051-2055
and included in the net present value (“NPV”) calculations. This is similar to the
methodology used by the previous planning model, Strategist, to add cost impacts
beyond the years the model was actually run. The model was only run through 2050 for
several reasons: (1) adding years to the simulation increases model complexity and run
times; (2) most key inputs are not forecasted beyond 2050; and (3) SB 19-236’s imposed
requirement to meet zero tons of carbon emissions by 2050 creates a relatively
subjective portfolio in the latter years when using only generic resources based on
today’s known technologies.
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Although the Proposed Draft Rules have not yet been finalized as of the filing date for
this ERP, the Company used the above method for Phase | to align with the planning
period requirements set forth in the Proposed Draft Rules. The Company is open to
discussion regarding its approach used for Phase I, and generally would prefer a
planning period for Phase Il that extends no later than 2050, subject to discussion by the
parties in this proceeding.
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2.2 ELECTRIC ENERGY AND DEMAND FORECASTS

Introduction

In this Section, the Company sets forth detailed electric energy and demand forecast
information required by Rule 3606. The energy and demand forecasts represent the
Company’s expectations for native load, which does not include reductions due to
distributed generation, as distributed generation is considered a resource.

Projections of future energy and peak demand are fundamental inputs into Public
Service’s resource need assessment. As required by Rule 3606(b), Public Service
prepared a base forecast and two alternative forecasts for its 2021 ERP & CEP: (1) a
high or Roadmap scenario, and (2) a low scenario. The Roadmap scenario reflects data
and assumptions based on the Colorado Greenhouse Gas Pollution Reduction Roadmap
(“Roadmap”) finalized by the State of Colorado on January 14, 2021 (provided as
Attachment AKJ-4 to the Direct Testimony of Company witness Alice K. Jackson).

Figures 2.2-1 and 2.2-2 below show the Base, Low, and Roadmap forecasts of native
load peak demand and energy graphically. Tables 2.2-1 and 2.2-2 further below show
the data supporting Figures 2.2-1 and 2.2-2, respectively. The black line on the figures
and grey area on the tables indicate the end of the RAP in 2030.

Public Service projects Base native load peak demand (retail and firm wholesale
requirements customers) to grow at a compounded annual rate of 0.3% or an average of
22 MW per year through the RAP. This is slower than the 1.9% growth rate over the last
five years. Public Service’'s Low growth sensitivity for peak demand remains relatively
flat through 2030, and the Roadmap sensitivity for peak demand increases at a
compounded growth rate of 0.6% per year over the same period.

Public Service projects Base annual energy to increase at a compounded annual growth
rate of 0.4% or an average of 130 GWh per year through the RAP. Public Service’s Low
growth sensitivity for the forecast of annual energy remains flat through 2030, and the
Roadmap sensitivity for the forecast of annual energy grows at a compounded rate of
1.2% per year.

The Base peak demand forecast assumes economic growth based on projections from
IHS Markit and median summer peak weather conditions. The Base forecast also
assumes the electrification of homes continues at the current pace and the rate of
electric vehicle (*EV”) adoption increases over time. The Low scenario assumes that
energy and peak demand grow slower than the Base Case, while the rate of
electrification and EV adoption stays the same as the Base Case. The Roadmap
scenario assumes a faster pace of electrification and EV adoption than the Base Case.
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Figure 2.2-1 Native Load Peak Demand Forecasts
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Figure 2.2-2 Native Load Energy Forecasts
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Table 2.2-1 Actual and Forecasted Native Load Peak Demand

Compound Growth to/from
MW Annual Growth 2020

Base Low Roadmap| Base Low Roadmap| Base Low Roadmap
2010 6,308 1.0%
2011 6,892 9.3% 0.2%
2012 6,732 -2.3% 0.5%
2013 6,643 -1.3% 0.8%
2014 6,216 -6.4% 2.0%
2015 6,359 2.3% 1.9%
2016 6,670 4.9% 1.2%
2017 6,767 1.5% 1.1%
2018 6,758 -0.1% 1.8%
2019 6,992 3.5% 0.1%
2020 7,002 7,002 7,002 0.1% 0.0%
2021 6,856 6,856 6,875 -2.1% -2.1% -1.8% -2.1% -2.1% -1.8%
2022 6,973 6,973 7,002 1.7% 1.7% 1.8% -0.2% -0.2% 0.0%
2023 6,951 6,936 6,996 -0.3% -0.5% -0.1% -0.2% -0.3% 0.0%
2024 6,978 6,944 7,042 0.4% 0.1% 0.6% -0.1% -0.2% 0.1%
2025 7,031 6,960 7,120 0.8% 0.2% 1.1% 0.1% -0.1% 0.3%
2026 6,906 6,799 7,023 -1.8% -2.3% -1.4% -0.2% -0.5% 0.0%
2027 6,986 6,855 7,133 1.2% 0.8% 1.6% 0.0% -0.3% 0.3%
2028 7,063 6,896 7,237 1.1% 0.6% 1.5% 0.1% -0.2% 0.4%
2029 7,130 6,945 7,328 0.9% 0.7% 1.3% 0.2% -0.1% 0.5%
2030 7,219 7,012 7,441 1.3% 1.0% 1.5% 0.3% 0.0% 0.6%
2031 7,306 7,076 7,558 1.2% 0.9% 1.6% 0.4% 0.1% 0.7%
2032 7,413 7,148 7,697 1.5% 1.0% 1.8% 0.5% 0.2% 0.8%
2033 7,478 7,196 7,798 0.9% 0.7% 1.3% 0.5% 0.2% 0.8%
2034 7,558 7,251 7,917 1.1% 0.8% 1.5% 0.5% 0.2% 0.9%
2035 7,665 7,319 8,067 1.4% 0.9% 1.9% 0.6% 0.3% 0.9%
2036 7,774 7,379 8,224 1.4% 0.8% 1.9% 0.7% 0.3% 1.0%
2037 7,862 7,437 8,363 1.1% 0.8% 1.7% 0.7% 0.4% 1.0%
2038 7,963 7,500 8,519 1.3% 0.9% 1.9% 0.7% 0.4% 1.1%
2039 8,069 7,573 8,686 1.3% 1.0% 2.0% 0.7% 0.4% 1.1%
2040 8,159 7,631 8,840 1.1% 0.8% 1.8% 0.8% 0.4% 1.2%
2041 8,216 7,679 8,962 0.7% 0.6% 1.4% 0.8% 0.4% 1.2%
2042 8,285 7,731 9,005 0.8% 0.7% 0.5% 0.8% 0.5% 1.2%
2043 8,129 7,555 8,855 -1.9% -2.3% -1.7% 0.7% 0.3% 1.0%
2044 8,195 7,593 9,195 0.8% 0.5% 3.8% 0.7% 0.3% 1.1%
2045 8,245 7,636 9,419 0.6% 0.6% 2.4% 0.7% 0.3% 1.2%
2046 8,313 7,686 9,702 0.8% 0.7% 3.0% 0.7% 0.4% 1.3%
2047 8,389 7,741 9,795 0.9% 0.7% 1.0% 0.7% 0.4% 1.3%
2048 8,461 7,783 9,690 0.9% 0.5% -1.1% 0.7% 0.4% 1.2%
2049 8,509 7,822 9,882 0.6% 0.5% 2.0% 0.7% 0.4% 1.2%
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Table 2.2-2 Actual and Forecasted Annual Native Load Energy

Compound Growth to/from
GWh Annual Growth 2020

Base Low Roadmap| Base Low Roadmap| Base Low Roadmap
2010f 35,123 -0.2%
2011 34,498 -1.8% -0.1%
2012 32,734 -5.1% 0.6%
2013 33,143 1.2% 0.5%
2014 33,666 1.6% 0.3%
2015 33,139 -1.6% 0.7%
2016 32,856 -0.9% 1.1%
2017 32,929 0.2% 1.4%
2018 33,363 1.3% 1.4%
2019 33,282 -0.2% 3.1%
2020 34,319 34,319 34,319 3.1% 0.0%
2021 33,010 33,010 33,188 -3.8% -3.8% -3.3% -3.8% -3.8% -3.3%
2022 32,929 32,745 33,352 -0.2% -0.8% 0.5% -2.0% -2.3% -1.4%
2023 33,151 32,874 33,819 0.7% 0.4% 1.4% -1.1% -1.4% -0.5%
2024 33,766 33,341 34,702 1.9% 1.4% 2.6% -0.4% -0.7% 0.3%
2025 34,170 33,554 35,452 1.2% 0.6% 2.2% -0.1% -0.5% 0.7%
2026 33,737 32,965 35,421 -1.3% -1.8% -0.1% -0.3% -0.7% 0.5%
2027 34,131 33,255 36,234 1.2% 0.9% 2.3% -0.1% -0.4% 0.8%
2028 34,685 33,652 37,181 1.6% 1.2% 2.6% 0.1% -0.2% 1.0%
2029 35,104 34,015 37,951 1.2% 1.1% 2.1% 0.3% -0.1% 1.1%
2030 35,627 34,470 38,826 1.5% 1.3% 2.3% 0.4% 0.0% 1.2%
2031 36,178 34,950 39,883 1.5% 1.4% 2.7% 0.5% 0.2% 1.4%
2032 36,895 35,535 41,162 2.0% 1.7% 3.2% 0.6% 0.3% 1.5%
2033 37,462 36,060 42,351 1.5% 1.5% 2.9% 0.7% 0.4% 1.6%
2034 38,118 36,635 43,695 1.8% 1.6% 3.2% 0.8% 0.5% 1.7%
2035 38,899 37,276 45,238 2.0% 1.7% 3.5% 0.8% 0.6% 1.9%
2036 39,805 37,980 46,972 2.3% 1.9% 3.8% 0.9% 0.6% 2.0%
2037 40,516 38,592 48,575 1.8% 1.6% 3.4% 1.0% 0.7% 2.1%
2038 41,313 39,249 50,333 2.0% 1.7% 3.6% 1.0% 0.7% 2.2%
2039 42,069 39,889 52,122 1.8% 1.6% 3.6% 1.1% 0.8% 2.2%
2040 42,823 40,537 53,976 1.8% 1.6% 3.6% 1.1% 0.8% 2.3%
2041 43,379 41,084 54,858 1.3% 1.3% 1.6% 1.1% 0.9% 2.3%
2042| 44,002 41,668 55,778 1.4% 1.4% 1.7% 1.1% 0.9% 2.2%
2043 43,298 40,917 55,382 -1.6% -1.8% -0.7% 1.0% 0.8% 2.1%
2044 43,969 41,485 56,346 1.5% 1.4% 1.7% 1.0% 0.8% 2.1%
2045 44,466 41,976 57,071 1.1% 1.2% 1.3% 1.0% 0.8% 2.1%
2046 45,091 42,561 57,839 1.4% 1.4% 1.3% 1.1% 0.8% 2.0%
2047| 45,762 43,180 58,623 1.5% 1.5% 1.4% 1.1% 0.9% 2.0%
2048 46,520 43,824 59,516 1.7% 1.5% 1.5% 1.1% 0.9% 2.0%
2049 46,991 44,286 60,181 1.0% 1.1% 1.1% 1.1% 0.9% 2.0%
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Economic Conditions and Outlook

Public Service used data from the IHS Markit June 2020 economic outlook to develop its
ERP forecasts. Specifically, the Company tracked key indicators for the metropolitan
areas located within its service territory. These key indicators include population, real
personal income, non-farm employment, and gross metropolitan product (“GMP”).

The economy of the Company'’s service territory showed strong growth in the latter half
of the 2010s, before contracting in 2020 due to the COVID-19 pandemic. GMP grew, on
average, 4.0% from 2014-2019 before declining an expected 8.9% in 2020. Job growth
was also robust, averaging 2.6% from 2014-2019 before declining an expected 14.1% in
2020. Real personal income contracted an expected 2.2% in 2020 after averaging 4.2%
growth in the preceding 5 years. Population growth slowed to 1.1% in 2020.

IHS Markit's June 2020 outlook expects the economic rebound to begin in 2021 and
continue through the 2020s, before returning to long-run economic growth rates.
Average growth for the 2020-2030 time period is expected to be strong as the economy
rebounds from the effects of the COVID-19 pandemic. Long-run growth rates for these
key indicators are slightly slower than the growth rates seen from 2014-20109.

Table 2.2-3 summarizes the economic history and outlook for the key economic drivers.

Table 2.2-3 Growth Rates for Key Economic Drivers

Average Annual Growth
Employment Population GMP Real Pers Inc

2014-2019 2.6% 1.5% 4.0% 4.2%
2019-2020 -14.1% 1.1% -8.9% -2.2%
2020-2030 2.7% 1.1% 3.5% 3.1%
2020-2049 1.5% 0.9% 2.7% 2.6%

Peak Demand Trends and Forecast

Table 2.2-4 shows the actual and forecasted retail and wholesale peak demands.
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Table 2.2-4 Peak Demand Forecast — Base Case, Retail, and Wholesale

Compound Growth to/from
MW Annual Growth 2020
Retail Wholesale Total Retail Wholesale Total Retail Wholesale Total
2010 5,573 736 6,308 1.0% 1.2% 1.0%
2011 5,848 1,044 6,892 4.9% 41.9% 9.3% 0.6% -2.6% 0.2%
2012 6,163 569 6,732 5.4% -45.5% -2.3% 0.0% 4.8% 0.5%
2013 5,875 768 6,643 -4.7% 35.0% -1.3% 0.7% 1.0% 0.8%
2014 5,748 468 6,216 -2.2% -39.0% -6.4% 1.2% 9.9% 2.0%
2015 5,729 630 6,359 -0.3% 34.5% 2.3% 1.5% 5.6% 1.9%
2016 6,068 602 6,670 5.9% -4.4% 4.9% 0.4% 8.2% 1.2%
2017 6,238 530 6,767 2.8% -12.0% 1.5% -0.3% 16.0% 1.1%
2018 6,191 567 6,758 -0.8% 7.1% -0.1% -0.1% 20.7% 1.8%
2019 6,192 801 6,992 0.0% 41.1% 3.5% -0.3% 3.2% 0.1%
2020 6,176 826 7,002 -0.3% 3.2% 0.1% 0.0% 0.0% 0.0%
2021 6,414 443 6,856 3.8% -46.4% -2.1% 3.8% -46.4% -2.1%
2022 6,562 411 6,973 2.3% -7.2% 1.7% 3.1% -29.5% -0.2%
2023 6,579 372 6,951 0.3% -9.5% -0.3% 2.1% -23.4% -0.2%
2024 6,599 379 6,978 0.3% 1.9% 0.4% 1.7% -17.7% -0.1%
2025 6,643 388 7,031 0.7% 2.5% 0.8% 1.5% -14.0% 0.1%
2026 6,725 180 6,906 1.2% -53.5% -1.8% 1.4% -22.4% -0.2%
2027 6,806 181 6,986 1.2% 0.1% 1.2% 1.4% -19.5% 0.0%
2028 6,882 182 7,063 1.1% 0.7% 1.1% 1.4% -17.2% 0.1%
2029 6,947 183 7,130 0.9% 0.8% 0.9% 1.3% -15.4% 0.2%
2030 7,035 184 7,219 1.3% 0.4% 1.3% 1.3% -13.9% 0.3%
2031 7,128 178 7,306 1.3% -3.0% 1.2% 1.3% -13.0% 0.4%
2032 7,212 201 7,413 1.2% 12.7% 1.5% 1.3% -11.1% 0.5%
2033 7,275 203 7,478 0.9% 1.0% 0.9% 1.3% -10.2% 0.5%
2034 7,353 205 7,558 1.1% 1.1% 1.1% 1.3% -9.5% 0.5%
2035 7,457 208 7,665 1.4% 1.1% 1.4% 1.3% -8.8% 0.6%
2036 7,564 210 7,774 1.4% 1.1% 1.4% 1.3% -8.2% 0.7%
2037 7,649 212 7,862 1.1% 1.2% 1.1% 1.3% -7.7% 0.7%
2038 7,748 215 7,963 1.3% 1.2% 1.3% 1.3% -7.2% 0.7%
2039 7,852 217 8,069 1.3% 1.2% 1.3% 1.3% -6.8% 0.7%
2040 7,939 220 8,159 1.1% 1.2% 1.1% 1.3% -6.4% 0.8%
2041 7,993 223 8,216 0.7% 1.3% 0.7% 1.2% -6.0% 0.8%
2042 8,060 226 8,285 0.8% 1.3% 0.8% 1.2% -5.7% 0.8%
2043 8,129 - 8,129 0.9% -1.9% 1.2% 0.7%
2044 8,195 - 8,195 0.8% 0.8% 1.2% 0.7%
2045 8,245 - 8,245 0.6% 0.6% 1.2% 0.7%
2046 8,313 - 8,313 0.8% 0.8% 1.1% 0.7%
2047 8,389 - 8,389 0.9% 0.9% 1.1% 0.7%
2048 8,461 - 8,461 0.9% 0.9% 1.1% 0.7%
2049 8,509 - 8,509 0.6% 0.6% 1.1% 0.7%
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Native load peak demand in Public Service’s service territory has advanced 643 MW
during the past five years, driven primarily by retail growth of 447 MW. Total peak
demand has averaged 1.9% growth and retail peak demand has increased an average
of 1.5% over that time. Wholesale demand has increased 196 MW over the same time
period, but the growth is driven by Comanche 3 being offline, resulting in Public Service
serving more load to the Rural Electric Association (“REA”) participants at the time of the
2020 peak. After accounting for the additional load served due to Comanche 3 being
offline, wholesale load has declined approximately 50 MW since 2015.

Peak demand is expected to increase slowly through the RAP, as the growth in retalil
load more than offsets the declines in wholesale. In total, load is expected to grow on
average 0.3% through 2030, with retail growing at an average rate of 1.3%.

Energy Trends and Forecast

Table 2.2-5 shows the actual and forecasted retail and wholesale energy amounts (or
native energy).

The decrease in wholesale energy in 2011 is due to the participation of Intermountain
Rural Electric Association (“IREA”) and Holy Cross Energy in the Comanche 3 project.
The decrease in 2012 is attributable to the termination of the Company’s wholesale
contract with Black Hills Energy. The large increase in wholesale energy in 2020 is due
to Comanche 3 being offline, which results in Public Service’s contractual requirement to
serve additional load for the partners.

Native energy has shown moderate growth from 2015-2020, increasing at an average
rate of 0.7% over that time. The growth is driven by wholesale energy, as retail energy
has remained relatively flat for that time period.

Native energy is expected to increase slowly through the RAP, at an average rate of
0.4% per year. Retail growth of 1.1% is offsetting the declines in wholesale energy due
to the expiration of contracts. Longer term, retail growth is expected to increase due to
the adoption of EVs, as discussed in later sections.
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Table 2.2-5 Native Energy Forecast — Base Case, Retail, and Wholesale

Compound Growth to/from
GWh Annual Growth 2020
Retail Wholesale Total Retail Wholesale Total Retail Wholesale Total
2010 30,079 5,044 35,123 0.2% -3.6% -0.2%
2011 30,160 4,339 34,498 0.3% -14.0% -1.8% 0.2% -2.3% -0.1%
2012 30,307 2,427 32,734 0.5% -44.1% -5.1% 0.2% 4.7% 0.6%
2013 30,588 2,555 33,143 0.9% 5.3% 1.2% 0.1% 4.6% 0.5%
2014 31,008 2,658 33,666 1.4% 4.1% 1.6% -0.1% 4.7% 0.3%
2015 30,909 2,229 33,139 -0.3% -16.1% -1.6% -0.1% 9.5% 0.7%
2016 30,884 1,973 32,856 -0.1% -11.5% -0.9% -0.1% 15.5% 1.1%
2017 30,808 2,122 32,929 -0.2% 7.6% 0.2% 0.0% 18.3% 1.4%
2018| 31,250 2,113 33,363 1.4% -0.4% 1.3% -0.7% 28.9% 1.4%
2019 31,193 2,089 33,282 -0.2% -1.2% -0.2% -1.2% 68.0% 3.1%
2020 30,810 3,509 34,319 -1.2% 68.0% 3.1% 0.0% 0.0% 0.0%
2021 30,727 2,283 33,010 -0.3% -34.9% -3.8% -0.3% -34.9% -3.8%
2022 30,950 1,979 32,929 0.7% -13.3% -0.2% 0.2% -24.9% -2.0%
2023 31,246 1,905 33,151 1.0% -3.8% 0.7% 0.5% -18.4% -1.1%
2024 31,696 2,071 33,766 1.4% 8.7% 1.9% 0.7% -12.4% -0.4%
2025 32,156 2,014 34,170 1.5% -2.7% 1.2% 0.9% -10.5% -0.1%
2026 32,618 1,120 33,737 1.4% -44.4% -1.3% 1.0% -17.3% -0.3%
2027| 33,001 1,129 34,131 1.2% 0.9% 1.2% 1.0% -15.0% -0.1%
2028| 33,544 1,141 34,685 1.6% 1.0% 1.6% 1.1% -13.1% 0.1%
2029 33,952 1,152 35,104 1.2% 1.0% 1.2% 1.1% -11.6% 0.3%
2030 34,464 1,163 35,627 1.5% 0.9% 1.5% 1.1% -10.5% 0.4%
2031 35,034 1,144 36,178 1.7% -1.6% 1.5% 1.2% -9.7% 0.5%
2032 35,739 1,156 36,895 2.0% 1.0% 2.0% 1.2% -8.8% 0.6%
2033 36,294 1,168 37,462 1.6% 1.1% 1.5% 1.3% -8.1% 0.7%
2034 36,937 1,181 38,118 1.8% 1.1% 1.8% 1.3% -7.5% 0.8%
2035 37,705 1,193 38,899 2.1% 1.1% 2.0% 1.4% -6.9% 0.8%
2036 38,599 1,206 39,805 2.4% 1.1% 2.3% 1.4% -6.5% 0.9%
2037 39,297 1,219 40,516 1.8% 1.1% 1.8% 1.4% -6.0% 1.0%
2038 40,081 1,232 41,313 2.0% 1.1% 2.0% 1.5% -5.6% 1.0%
2039 40,824 1,245 42,069 1.9% 1.1% 1.8% 1.5% -5.3% 1.1%
2040 41,564 1,259 42,823 1.8% 1.1% 1.8% 1.5% -5.0% 1.1%
2041 42,106 1,273 43,379 1.3% 1.1% 1.3% 1.5% -4.7% 1.1%
2042 42,715 1,287 44,002 1.4% 1.1% 1.4% 1.5% -4.5% 1.1%
2043 43,298 - 43,298 1.4% -1.6% 1.5% 1.0%
2044 43,969 - 43,969 1.5% 1.5% 1.5% 1.0%
2045 44,466 - 44,466 1.1% 1.1% 1.5% 1.0%
2046 45,091 - 45,091 1.4% 1.4% 1.5% 1.1%
2047| 45,762 - 45,762 1.5% 1.5% 1.5% 1.1%
2048 46,520 - 46,520 1.7% 1.7% 1.5% 1.1%
2049| 46,991 - 46,991 1.0% 1.0% 1.5% 1.1%
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Electric Vehicles

In addition to the Electric Energy and Demand Forecast information required by Rule
3606, the Company has also addressed information contemplated by Proposed Draft
Rule 3606(b)(l). Proposed Draft Rule 3606(b)(l) was developed in response to Decision
No. C19-0822-1 in Proceeding No. 19R-0096E, in which the Commission requested that
the Colorado Energy Office (“CEO”) work with interested stakeholders to develop
consensus on answers to a set of questions addressing whether and how Governor
Polis’ Roadmap to 100% Renewable Energy by 2040 and Bold Climate Action should be
addressed in the Commission’s ERP Rules. Accordingly, in late 2019 CEO facilitated a
process through which numerous stakeholders reached consensus on several proposed
rules that were filed on December 20, 2019 in Proceeding No. 19R-0096E,3 including
Proposed Draft Rule 3606(b)(l), which states as follows:

The base forecast shall reflect the amounts of energy and demand savings
from demand-side resources previously approved by the Commission; the
distributed energy resources expected to be interconnected, both through
the utility’'s Commission-approved plans, and outside of utility plans;
expected level of transportation electrification consistent with the base
assumption used in the utility’s most recent transportation electrification
plan filed pursuant to § 40-5-107, C.R.S.

Although this Proposed Draft Rule will not be ultimately adopted by the Commission,
given the consensus nature of this Proposed Draft Rule and the interest of the
Commission and stakeholders in transportation electrification impacts on the load
forecast, the Company incorporated this information as described below.

Light Duty Vehicles (“‘LDV")

The Base Case and Low scenario EV forecasts estimate EV adoption using two
modeling techniques: (1) Bass diffusion modeling, and (2) economic modeling. After
establishing forecasts through both methods, we average the results to estimate EV
adoption.

e Bass Diffusion Modeling. Bass diffusion models are used to describe technology
adoptions patterns in an existing market through an “S” shaped diffusion

3 See Joint Supplemental Comments of Colorado Energy Office, the Southwest Energy Efficiency Project
(“SWEEP”), Colorado Energy Consumers (“CEC”), Vote Solar, Southwest Generation, the Office of
Consumer Counsel (“OCC”"), Ms. Leslie Glustrom, Sierra Club, Western Resource Advocates (“WRA”"),
Colorado Independent Energy Association (“CIEA"), City of Boulder, Interwest Energy Alliance, and
Colorado Solar and Storage Association (“COSSA”) & Solar Energy Industries Association (“SEIA”) filed
on December 20, 2019 in Proceeding No. 19R-0096E.
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characteristic. The Bass diffusion model approach is calibrated using state-
specific historical EV sales.

e Economic Modeling. Economic models use simple payback analysis to estimate
potential adoption, incorporating factors such as battery prices, tax incentives, fuel
savings, and others.

Additionally, we have incorporated into both the Bass diffusion and economic models a
factor for the percentage of vehicles in urban and rural areas. Presently, higher adoption
is occurring in urban areas with the rural areas anticipated to ramp up slowly. The
estimates are also sensitive to several exogenous variables because battery market
dynamics are a significant factor in the cost of EVs. These variables may include policy,
technology, manufacturing supply chain, and geopolitical factors, among others.

Since we are in the early stages of EV adoption, the nascent market brings significant
uncertainties. There is a broad range of possible outcomes, and forecasts could be
volatile. We would expect that as the market continues to grow and we continue to
update our models with new data, our future estimates will be increasingly robust.

The Roadmap scenario was not modeled using the same methodologies used for the
Base Case and Low scenarios. The Roadmap scenario reflects data produced in the
State of Colorado’s Roadmap report. Calculations were then made to estimate the
approximate number of vehicles and consumption specific to Public Service’s territory.

Medium and Heavy Duty Vehicles

The Company utilizes a medium duty vehicle (“MDV”) and heavy duty vehicle (“HDV”)
forecast that was produced by a third-party consultant (Navigant, now Guidehouse).
This forecast included a high, low, and base case scenario for Public Service’s service
territory in Colorado. The Company utilized Navigant's base case forecast to inform the
Company’s Low and Base Case scenarios.

Similar to the analysis of LDVs, the MDV and HDV data utilized in the Company’s
Roadmap scenario reflects data produced in the State of Colorado’s Roadmap report.
Calculations were then made to estimate the approximate number of vehicles and
consumption within Public Service’s territory.

EV Load Shapes

The Base Case and Low scenarios utilize an unmanaged charging profile through 2021
and utilize a managed charging profile for the remainder of the forecast period beginning
in 2022. The managed and unmanaged charging profiles for LDV were produced by a
third-party consultant (E3), while the MDV/HDV profiles were produced by another third-
party consultant (Navigant, now Guidehouse).
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Table 2.2-6 below shows forecasted EV adoption under the Base Case/Low and

Roadmap scenarios.

Table 2.2-6 Number of EVs by Scenario

Base/Low Roadmap
LDV MDV HDV Total LDV MDV HDV Total
2020 30,450 0 38 30,488 53,318 - - 53,318
2021 41,284 0 40 41,324 89,230 115 240 89,585
2022 61,323 0 43 61,366 143,000 342 649 143,990
2023 99,195 28 54 99,277 211,731 665 1,053 213,449
2024 135,844 102 78 136,024 296,626 1,092 1,463 299,181
2025 169,221 234 118 169,573 396,952 1,615 1,965 400,532
2026 202,972 440 187 203,598 510,156 2,231 2,548 514,935
2027 244,725 749 295 245,769 632,327 2,938 3,215 638,479
2028 298,325 1,146 448 299,919 759,435 3,739 3,980 767,155
2029 365,780 1,645 637 368,061 889,507 4,640 4,865 899,012
2030 451,342 2,298 879 454,520 | 1,039,542 5,644 5,883 1,051,068
2031 539,005 3,050 1,159 543,215 | 1,198,075 6,808 7,087 1,211,970
2032 629,944 3,878 1,473 635,295 | 1,361,707 8,138 8,513 1,378,358
2033 724,350 4,759 1,815 730,924 | 1,530,153 9,654 10,184 1,549,990
2034| 820,722 5680 2,185 828,586 | 1,702,666 11,401 12,090 1,726,157
2035( 918,023 6,633 2,580 927,236 | 1,878,654 13,454 14,176 1,906,284
2036( 1,016,583 7,613 3,001 1,027,197 | 2,057,220 15,888 16,368 2,089,476
2037| 1,116,434 8,619 3,447 1,128,500 | 2,237,645 18,704 18,612 2,274,961
2038| 1,217,637 9,648 3,919 1,231,204 | 2,419,205 21,797 20,884 2,461,886
2039 1,319,901 10,700 4,418 1,335,019 | 2,601,490 25,040 23,180 2,649,711
2040] 1,423,299 11,897 4,996 1,440,192 | 2,784,206 28,375 25,509 2,838,090
2041( 1,528,025 13,095 5573 1,546,693 | 2,958,878 31,493 27,693 3,018,065
2042( 1,633,833 14,292 6,151 1,654,276 | 3,125,217 34,484 29,774 3,189,475
2043 1,740,658 15,489 6,728 1,762,876 | 3,283,111 37,362 31,758 3,352,231
2044( 1,849,021 16,687 7,306 1,873,013 | 3,433,259 40,135 33,652 3,507,047
2045( 1,959,096 17,884 7,883 1,984,863 | 3,575,535 42,810 35,461 3,653,806
2046 2,070,891 19,081 8,461 2,098,433 | 3,704,777 45,385 37,188 3,787,350
2047( 2,184,398 20,279 9,038 2,213,714 | 3,830,582 47,860 38,833 3,917,275
2048 2,285,079 21,476 9,615 2,316,170 | 3,953,421 50,229 40,394 4,044,044
2049 2,369,419 22,673 10,193 2,402,285 4,070,819 52,487 41,865 4,165,171
2050( 2,454,355 23,870 10,770 2,488,996 | 4,198,355 154,627 43,234 4,296,216
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Beneficial Electrification Forecast

The Company has also addressed information contemplated by Proposed Draft Rule
3606(b)(Il), which was likewise developed through stakeholder consensus in response to
Decision No. C19-0822-1 in Proceeding No. 19R-0096E. Proposed Draft Rule 3606(b)(Il)
states as follows:

The utility shall provide a separate forecast of load resulting from non-
transportation beneficial electrification during the resource planning period.
This forecast shall include sector-specific assumptions used to develop the
utility’s beneficial electrification forecast.

Although this Proposed Draft Rule will not be ultimately adopted by the Commission,
given the consensus nature of this Proposed Draft Rule and the interest of the
Commission and stakeholders in non-transportation beneficial electrification impacts on
the load forecast, the Company is providing this additional information as described
below.

The Company developed two modeling assumptions to be used in the forecasting
scenarios. The first assumption was the continuation of beneficial electrification growth
consistent with historic growth. This assumption was applied to both the Base Case and
Low scenarios and reflects uncertainty around how specific policy implementations could
ultimately impact the levels of adoption. For the Roadmap scenario, the Company relied
upon a July 2020 analysis by GDS Consulting that found current technical and economic
potential is highest within the area of residential and commercial building electrification.
Specifically, due to factors such as advancements in heat pump technology, residential
growth rates in space and water heating are up to two times greater under the Roadmap
scenario relative to the Base Case scenario.

The relative saturation levels of beneficial electrification within the residential and
commercial sectors provided in Table 2.2-7 below are a forecast of the percent of
customers that utilize electricity as the primary fuel source for space heating and water
heating end uses. Given that heat pumps are currently in the very early stages of
adoption, the actual electrical appliances that will be used are expected to be a
combination of electric resistance heaters, electric boilers, and electric resistance
storage water heaters, as well as air source heat pumps and heat pump storage water
heaters.

In order to estimate an overall load shape for electric space and water heating, the
Electric Power Research Institute (‘EPRI”) Load Shape Library 8.0 was referenced. The
EPRI Load Shape Library provides a representative electric load shape by end use
aggregated over North American Electric Reliability Corporation (“NERC”) regions, which
for the purposes of this analysis was the Southwest Power Pool (“SPP”) region.
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Table 2.2-7 Appliance Saturations by Scenario

2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050

Base/Low

Residential Residential Commercial Commercial
Space Heat Water Heat Space Heat Water Heat

Roadmap

Residential Residential Commercial Commercial
Space Heat Water Heat Space Heat Water Heat

15.0%
15.2%
15.3%
15.4%
15.6%
15.8%
15.9%
16.1%
16.3%
16.5%
16.7%
16.8%
17.0%
17.2%
17.5%
17.7%
17.9%
18.1%
18.4%
18.6%
18.9%
19.1%
19.4%
19.7%
19.9%
20.2%
20.5%
20.8%
21.1%
21.4%
21.7%

13.0% 30.0%
13.1% 30.7%
13.3% 30.6%
13.4% 30.6%
13.5% 30.5%
13.7% 30.5%
13.8% 30.6%
14.0% 30.8%
14.1% 30.9%
14.3% 31.1%
14.4% 31.2%
14.6% 31.4%
14.8% 31.5%
14.9% 31.7%
15.1% 31.9%
15.3% 32.0%
15.5% 32.2%
15.7% 32.4%
15.9% 32.6%
16.1% 32.8%
16.4% 33.0%
16.6% 33.2%
16.8% 33.4%
17.0% 33.6%
17.3% 33.8%
17.5% 34.0%
17.8% 34.2%
18.0% 34.4%
18.3% 34.6%
18.6% 34.8%
18.8% 35.1%

50.0%
51.1%
51.0%
51.0%
50.9%
50.9%
51.1%
51.3%
51.5%
51.8%
52.0%
52.3%
52.6%
52.8%
53.1%
53.4%
53.7%
54.0%
54.3%
54.6%
54.9%
55.3%
55.6%
55.9%
56.3%
56.6%
57.0%
57.3%
57.7%
58.1%
58.4%

15.0%
16.2%
17.5%
18.9%
20.4%
22.0%
23.8%
25.7%
27.8%
30.1%
32.5%
35.0%
37.7%
40.6%
43.7%
47.1%
50.8%
54.8%
59.1%
63.7%
68.7%
70.7%
72.8%
75.0%
77.3%
79.6%
82.1%
84.6%
87.2%
89.9%
92.7%

13.0% 30.0%
14.2% 30.4%
15.6% 30.0%
17.1% 29.7%
18.7% 29.4%
20.5% 29.0%
22.4% 28.9%
24.6% 28.7%
26.9% 28.6%
29.5% 28.4%
32.4% 28.3%
35.8% 31.1%
39.6% 34.2%
43.8% 37.6%
48.5% 41.4%
53.7% 45.5%
59.5% 50.1%
65.9% 55.1%
73.0% 60.6%
80.9% 66.7%
89.6% 73.4%
90.5% 75.4%
91.4% 77.5%
92.4% 79.6%
93.3% 81.7%
94.3% 84.0%
95.3% 86.3%
96.4% 88.6%
97.4% 91.1%
98.6% 93.6%
99.6% 96.2%

50.0%
50.6%
50.0%
49.5%
48.9%
48.4%
48.1%
47.9%
47.6%
47.3%
47.1%
49.6%
52.2%
54.9%
57.8%
60.9%
64.1%
67.5%
71.1%
74.9%
78.9%
80.6%
82.4%
84.2%
86.0%
87.9%
89.8%
91.8%
93.9%
96.0%
98.1%
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Wholesale Forecast

Methodology

Forecasts of sales for each REA and municipality are received directly from the
customers. The sales are then adjusted for losses to develop the energy forecast.

Forecasts of peak demand for each REA and municipality are received from the
respective wholesale customers.

Summary

As previously shown in Tables 2.2-4 and 2.2-5, wholesale energy and demand is
expected to decline through the forecast period. IREA is expected to no longer take
power from Public Service by the end of 2025, and the remaining customers drop off of
the system after 2042. Figures 2.2-3 and 2.2-4 below graphically depict the energy and
demand forecasts for wholesale.

Figure 2.2-3 Wholesale Coincident Peak Demand Forecast

Wholesale Peak Forecast (MW)
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Figure 2.2-4 Wholesale Energy Forecast

Wholesale Energy Forecast (GWh)
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Base Retail Forecast

Methodology

Public Service uses monthly historical customer, sales, and peak demand data by rate
class to develop its forecasts. Historical and forecasted economic and demographic
data are obtained from IHS Markit. Historical weather data is obtained from the National
Oceanic and Atmospheric Administration (“NOAA”) and based on weather at Denver
International Airport and Stapleton.

Forecasted Weather Assumptions

The Company uses a 10-year average of monthly Cooling Degree Days (“CDDs”) and
Heating Degree Days (“HDDs”) at Denver International Airport in its sales models. For
this forecast, the 10-year period is from 2010-2019. The Company uses a 30-year
average of monthly maximum daily CDDs and HDDs for its peak demand models, based
on data at Stapleton. For this forecast, the 30-year period is 1990-2019.
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Sales and Energy Forecast

Public Service’s residential sales and commercial and industrial sales forecasts are
developed using a Statistically-Adjusted End-Use (“SAE”) modeling approach. The SAE
method entails specifying energy use as a function of the primary end-use variables
(heating, cooling, and base use) and the factors that affect these end-use energy
requirements.

The SAE residential sales forecast is calculated as the product of average use and
customer forecasts. The SAE modeling approach consists of regressions for average
use per customer and number of customers. The use per customer regression model is
estimated using monthly historical sales per customer, weather, economics, price, and
appliance saturation and efficiency trend data. Customer growth is strongly correlated
with growth in service territory population. Therefore, the number of customers is
forecasted as a function of population projections.

End-use concepts are incorporated in the average use per customer model. Average
use is defined as a function of heating, cooling, and base use requirements, as shown
below. The term e is the model error term.

Average Use = Heating + Cooling + Base + e

Each of these elements of average use is defined in terms of both an appliance index
variable, which indicates relative saturation and efficiency of the stock of appliances, and
a utilization variable, which reflects how the stock is utilized. The end-use variables are
defined as:

Heating = Heatindex * HeatUse
Cooling = Coollndex * CoolUse
Base = Baselndex * BaseUse

The indices are calculated as the ratio of the appliance saturation and average efficiency
of the existing stock. The indices reflect both changes in saturation resulting from end-
use competition and improvements in appliance efficiency standards. For example, if
gas heating gains market share, the electric heating saturation will decline, resulting in a
decline in the heating index variable. Similarly, improvements in electric heating
efficiency will also contribute to a lower heating index. The trend towards greater
saturation of central air conditioning has the opposite effect, contributing to an increasing
cooling index over time. Air conditioning efficiency gains mitigate this increase.
Appliance trends in other end-uses such as water heating, cooking, refrigeration, and
miscellaneous loads are captured in the base index.

The utilization variables (CoolUse, HeatUse, and BaseUse) are designed to capture
energy consumption driven by the use of the appliance stock. For the residential sector,
the primary factors that impact appliance use are weather conditions (as measured by
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heating and cooling degree days), electricity prices, household income and household
size. The utilization variables are defined as:

COOLUSE = (PRICE”(-0.15)) * INCOME_PER_HOUSEHOLD"0.2) *
(HOUSEHOLD_SIZE™0.25) * COOLING_DEGREE_DAYS

HEATUSE = (PRICE”(-0.15)) * (INCOME_PER_HOUSEHOLD"0.2) *
(HOUSEHOLD_SIZE™0.25) * HEATING_DEGREE_DAYS

BASEUSE = (PRICE(-0.15)) * INCOME_PER_HOUSEHOLD"0.1) *
(HOUSEHOLD_SIZE”0.46)

In this functional form, the values shown in the specifications are, in effect, elasticities.
The elasticities give the percent change in the utilization variables (CoolUse, HeatUse,
and BaseUse) given a 1% change in the economic variables (Price, Income per
Household, and Household Size). The elasticities are provided by Itron as part of the
residential end-use model.

The forecast model is estimated by regressing monthly average residential usage on
CoolUse, HeatUse, BaseUse, monthly seasonal variables for all months except
February, March, April, May, September, October, and November, and binary variables
for January 2007 and August 2012. The regression model effectively calibrates the end-
use concepts to actual residential average use. Month