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Our Mission

Provide safe, reliable,
environmentally responsible,
and competitively-priced
energy and services.

Our Vision

As a respected leader and
responsible energy partner,
improve the quality of life for
the citizens served by our
owner communities.

Our Values

Safety

Operational Excellence
Integrity

Sustainability
Customer Service
Respect

Innovation

About
Platte River Power Authority

Platte River Power Authority is a not-for-profit wholesale
electricity generation and transmission provider that delivers
safe, reliable, environmentally responsible, and competitively
priced energy and services to its owner communities of
Estes Park, Fort Collins, Longmont, and Loveland for
delivery to their utility customers.

Began Operations: 1973
General Manager: Jason Frisbie

Governance: Platte River is governed by an eight-person
board of directors designed to bring relevant
expertise to the decision-making process. The
board includes two members from each of the
owner municipalities.

The Organization: Platte River is a not-for-profit political
subdivision of the State of Colorado

Employees: 245
Peak Municipal Demand: 661 MW on July 19, 2017

Projected Deliveries of
Energy (2017): 4,140,000 MWh

Projected Deliveries of Platte River
Energy to Munis (2017): 3,235,000 MWh Power Authority

Estes Park « Fort Collins « Longmont « Loveland



Platte River’s Generation History

Peak Load
90 MW
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Platte River’s Generation History

Peak Load ,! Peak Load
300 MW l\ 559 MW
1993 1998 1999 2000 24010 )% 2003 2004
1.2 MW 3.3 MW 1.3 MW 195 MW 65 MW
Wind Wind Wind CT CT
Medicine Bow Medicine Bow Medicine Bow Unit A,B, Unit D
and C
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Platte River’s Generation History

’f‘ (‘\ ’i‘ Peak Loac 'ﬁ* ’i‘ Peak Load
2005 2008 2009 2013 2014 2017 2017
2005 [ 2008 | 2000 Y 2013 i 2014 2017 | 2017

2.5 MW 128 MW 12 MW 60 MW 30 MW *150 MW
Wind CT Wind Wind Solar Wind
Medicine Bow  UnitF  Silver Sage Spring Rawhide To be
(prototype Canyon Flats online
turbine tested; Solar in 2020
offline 2010)
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Zero Net Carbon (ZNC) Modeling

In July, 2017 Platte River’s board of directors approved a
study focused on modeling a 100 percent non-carbon
resource scenario for all four municipalities

Platte River
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Pace Global, Siemens Business

Leader of strategic energy consulting services

« EXxperience in power, natural gas, renewable generation
and environmental markets

« Focus — strategic planning, risk management, market
advisory, infrastructure development and transaction
advisory

Presenting Today:

- Brad Decker, Platte River Power Authority’s Resource
Planning Manager

Platte River

Power Authority

Estes Park « Fort Collins « Longmont « Loveland
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Zero Net Carbon Portfolio Analysis
Prepared for: Platte River Power Authority December 12, 2017
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Agenda

Background
Methodology
Assumptions
Cases

Findings and Recommendations
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Background




Background — Scope of the assignhment

Platte River Power Authority retained Pace Global, a Siemens business, to
provide an independent assessment of the feasibility of Platte River
achieving and maintaining a zero net carbon (ZNC or carbon-neutral)
generation supply portfolio by 2030.

Obijectives:

Determine the least-cost portfolio of generation resources that can
achieve ZNC by 2030.

Assess at a high level, the risks and risk mitigation measures
associated with achieving or exceeding ZNC.

This study was primarily designed to assess the production costs of a ZNC
portfolio and aid in future planning decisions for Platte River and its member-

owners.

Page 12 DG/Pace Global



Carbon Emissions -
. . Definition
Objective

Zero Carbon Portfolio

Zero Net Carbon (ZNC or
Carbon Neutral) Portfolio

Carbon Offset

A portfolio where energy is produced and delivered to end-users
with generation sources that yield no carbon output. Resources
such as wind, solar, and battery storage would comprise this type
of system. This system would accommodate no market (carbon-
producing) purchases and would operate largely in isolation of the
regional grid.

A portfolio consisting of excess carbon-free (or lower carbon)
generation that, when sold in a market, can offset carbon produced
by fossil fuel-fired generation, producing “zero net carbon (ZNC) or
carbon neutrality.”

An action or activity that compensates for the emission of carbon
dioxide or other greenhouse gases to the atmosphere

Page 13
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Modeling approach PR

Two primary cases were studied using the AURORAxmp dispatch model:

Platte River’s Integrated Resource Plan (IRP) Portfolio
Zero Net Carbon Portfolio

* AURORAXxmp is an industry-standard model, used by both Pace Global and
Platte River, that can determine the least-cost portfolio of generation assets
that meets defined constraints.

* By solving for the least-cost means of meeting ZNC (carbon neutrality) and
reserve margins, the costs of achieving ZNC can be compared to the costs
of the 2017 IRP portfolio.

* A preliminary evaluation of a possible RTO structure is currently being
developed.
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Steps to determine the least-cost ZNC portfolio

Page 16

Step 1

Step 2

Step 3

Step 4

Step 5

Define “market” carbon emission rate — 1,803 Ib/MWh
based on the market today

Assume an initial renewable energy requirement as a
percent of load

Determine the least-cost portfolio that meets Platte
River’s defined reserve margin requirements (15%)

Determine if ZNC requirement is met in 2030 and
beyond

Adjust renewable energy requirement as a percent of
load and repeat Steps 3 and 4 until the ZNC
requirement is met

DG/Pace Global



Coal

CT

CcC

Hydro

Solar

Wind

Total Plant Generation

Exports
Imports
Net Carbon Emissions

Net carbon emissions

2030 Annual
Generation

(MWh)
0
18,713
941,129
611,793
1,026,798
1,385,805
3,984,238

586,287
47,658

Emissions

Rate

(Ib/MWh)

2,087
1,351
794

(1,803)
1,803**

Accounting Tons
of Carbon*

12,641
373,628

386,269

-528,537
42,964

Z(Energy it iype X EMissions rate i ype) / 2,000 — (Market sales x 1,803 Ib/MWh/) / 2,000 +

(Market purchases x 1,803 Ib/MWh)/2,000

* The optimal level of renewables to achieve the carbon-neutral goal was considered in all years from 2030-50 in the build decision to balance the portfolio.
** 1,803 Ib/MWh is the eGrid Rockies data for non-baseload generation

Page 17

Restricted © Siemens AG 2016 All rights reserved.

DG/Pace Global



Carbon Accounting Tons of CO2 (000s)
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Assumptions and Key Inputs
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Key assumptions provided by Platte River @ A

All coal generation is to be retired by 2030
Maintain required resource adequacy / reserve margin of 15%
Maintain existing hydro power positions

Maintain existing renewable positions and add as necessary to meet ZNC
targets

Retain existing CTs as a “free capacity option”; however, the units are not
required to run

Battery peak credit of 75% for 4-hour lithium ion battery

Determine the least-cost feasible generation mix that achieves the ZNC target
considering a range of technology options (e.g. solar, wind, gas combined
cycle, combustion turbines, reciprocating engines, lithium ion battery storage)

Page 20 DG/Pace Global



S$/MWh Nominal

In a bilateral market, solar is more economic than wind
over the long-term due to lower transmission costs,

continuation of tax benefits, and lower capital costs

$60 -
$55 -
$50 -
$45 -
$40 -
$35 -
$30 -

$25 -

$20 .

2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050
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==Wind All-In Cost

Solar All-In Cost
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Renewable Costs

Wind Sol
(SMWh)* in olar

PPA in (2018) $23.00 $32.50

PPA in (2030) $24.61 $32.95

HNEUSUISS LGNNIl  $12.52/$15.87 $2.50/$3.17

Integration (2018/2030) $4.50/$5.71 $4.50/$5.71

Congestion Costs $0.00 $0.00

Total (2018) $40.02 $39.50

Total (2030) $46.19 $41.82

* Impact of safe harbor provisions could extend wind and solar tax credits by two years
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100 -
90 -

Least-cost portfolio
additions

$/MWh

Wind Solar Recip CC Wind + CCSolar+ CC Wind+ Solar+ Wind+ Solar+
New CT NewCT Storage Storage

m Resource Cost = Firming Cost
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2018 (1,022 MW) 2030 (956 MW)

= Coal

® Gas

= Solar 4%
= Wind

® Hydro
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Gas generation is added but remains a similar percentage share of the larger portfolio

2018 (1,022 MW)

8%
3%

B Coal MGas © Solar MWind M Hydro

2030 IRP (956 MW) 2030 ZNC (1,809 MW)
4% 5%
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Under the ZNC, capacity mix shifts to renewables—
600 MW solar, 350 MW wind, 286 MW gas added by

2030

2,000

1,500

1,000

Capacity (MW)

500

2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

—_

A Siemens Business

Carbon

— Free

_ Gas

mCoal mCT mCC_New EWind_Existing O Solar_Existing BWind_New @Solar New B Hydro
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GWh

5,000
4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000
500

0

—

2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

wCoal ®wCT ®=mCC m®mHydro =Solar = Wind

—

3,393 GWh
(Carbon
Free)

1,109 GWh
(Gas)
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Nominal ($000s)

$400,000
$350,000
$300,000
$250,000

$200,000 -
$150,000 -
$100,000 -

$50,000
$0

Carbon-Neutral Case

IRP Case

Carbon-Neutral Case

IRP Case

Carbon-Neutral Portfolio is 20%
higher than IRP case in 2030

= < Carbon Neutral

2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

2030 Annual Cost % Change 2050 Annual Cost % Change

$209,606 20% $296,214 -12%
$174,788 $337,926

2018 - 2050 NPV % Change 2030 - 2050 NPV % Change
$2,938,219 8% $2,495,799 10%
$2,717,718 $2,278,986
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The ZNC study is a positive first step toward & PACE
demonstrating feasibility of a carbon-free portfolio e

ZNC could be implemented but will require investment, higher cost, and
additional market risk.

Platte River would serve about 75% of load with zero carbon generation
and would offset the remaining 25% with sales of zero carbon generation
to the market.

Platte River would buy about 600 MW of solar and 350 MW of wind by
2030 and build about 286 MW of new gas-fired generation.

Lithium ion battery storage is not economic for meeting firming and
capacity needs at this time.

A zero carbon (rather than zero net carbon) portfolio would be more
expensive because of the added cost of storage and the limited capacity
credit attributable to intermittent resources (much more renewables and
batteries would be required).

Higher rates are required to achieve a ZNC portfolio as compared to the
IRP portfolio.

Page 36 DG/Pace Global



Additional risk considerations for ZNC

This study focused on Platte River achieving carbon neutrality assuming
others in Colorado were not simultaneously pursuing this same goal.
If others pursue the same goal, there will be more sellers of renewables,
fewer buyers, lower market prices, reduced carbon offset values, and more

renewables will have to be built to achieve ZNC, at higher investment and
cost than modeled here.

The impact on system integration costs of higher regional levels of
renewables in the broader market (Colorado) remains uncertain.

Committing to renewables early in the planning period may result in
foregoing opportunities to capitalize on lower renewable costs later in the
planning period (need to strike the right balance).

Future costs are uncertain, and this uncertainty increases further in the
future.

Selling higher quantities of power in a bilateral market imposes higher
risks than in an RTO-based market.

Page 37 DG/Pace Global



Risk mitigation measures for carbon neutrality

Joining an RTO could reduce the cost of achieving ZNC as it reduces
transmission costs and makes sales more competitive (assuming others are
not simultaneously committing to ZNC).

Platte River could incent both distributed and utility scale renewables in a way
that minimizes grid costs.

Through diversity and investment deferrals, Platte River could maintain the
flexibility to utilize batteries, and additional demand response and energy
efficiency measures as they become cost effective.

Maintaining existing CTs provides additional flexibility to meet intermittent
firming load needs if cost effective.
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RTO assessment has been initiated but is not & PACE
complete " A enas s

Joining an RTO is uncertain and difficult to model as accurately as the
current bi-lateral market:

Approval of the RTO is uncertain
The market rules are uncertain
Who will ultimately join the RTO is not clear

Whether participants will move more aggressively to renewables is unclear

Directionally, however, several things are clear:

Transactions with market participants are easier and more likely to occur

Transmission costs for remote sources will drop since wheeling charges will
be eliminated

Remote wind will be become more economic relative to local solar

Overall costs should be expected to fall with an RTO

Pace Global has begun to analyze this option for Platte River and will refine the
analysis as more information becomes available
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Platte River Power Authority

Platte River leader in renewable resources for the last
two decades

 First utility to offer wind energy to our customers in Colorado

» Today 30 percent of delivered energy from carbon free
resources

« Adding 150 MW of wind to our generation portfolio; making
48% of our delivered energy carbon free by 2020.

Platte River

Power Authority

Estes Park « Fort Collins « Longmont « Loveland
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Zero Net Carbon (ZNC) Modeling

The first step in demonstrating a zero net carbon portfolio
Is achievable

More work to do; risk analysis and sensitivity studies

Resource planning includes evaluation of reliability of
service, cost, risk and environmental stewardship

Board will continue to guide and support Platte River
responsibly

Continue to look for opportunities like the 150 MW of
wind - consistent with our core principles of reliability,
financial sustainability and environmental stewardship

Platte River

Power Authority

Estes Park « Fort Collins « Longmont « Loveland



Platte River

Power Authority

Estes Park - Fort Collins - Longmont - Loveland

Thank you — look forward to
moving toward a sustainable
future together

WWW.prpa.org/znc



