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Outline

= The cooperative difference

= The CO, challenge

= Minimizing the emissions from our current fleet
= Growing our renewables portfolio

= Filling the gap with R&D
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The Cooperative Difference @

How are rates set? By regulators By member-owners

Structure For-profit Not-for-profit
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Presenter
Presentation Notes
We don’t operate for profit.
Instead we operate for our members.
Like all electricity providers, cooperatives are required to meet environmental regulations.
Beyond that, we operate as a democracy. 
Our members guide our operations.
We represent some of the poorest communities in the country and they are asking us to meet our environmental obligations while keeping electricity affordable.



The Cooperative Difference

= Deliver 11% of US power

= Employ about 70,000 people

= |ess affluent customer base

= Part of the communities we serve
= Not-for-profit


Presenter
Presentation Notes
Our rural customer base includes some of the poorest areas in the US
Keeping electricity costs low is a priority
Our power plants are a lifeblood in the communities in which they operate.



The Cooperative Fleet @
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Presenter
Presentation Notes
This is a graph of historical power plant capacity additions in the US
Cooperatives were adding substantial baseload capacity during the late 1970s and 1980s
As a result of the oil crisis, in 1978 Congress passed the Power Plant and Industrial Fuel Use Act
Thus the new nuclear and coal power plants were encouraged
Rural cooperatives have a higher percentage of coal plants than the national average


Tri-State G&T

= 1,875 MW baseload coal

= 867 MW intermediate and peaking
natural gas

= 100 MW peaking oil-fired
= Renewables

~580 MW federal hydro (2014)
Wind PPAs totaling 368 MW of capacity
Solar PPAs for 85 MW capacity

PPAs for 25 MW of capacity from small
hydroelectric facilities

Tri-State supports, through incentives,
a total of 79 MW from member
renewable projects

= Member of Basin Electric for a total
of 561 MW (2014)
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Presenter
Presentation Notes
Like many other rural cooperatives, Tri-State’s baseload fleet is coal-based
We also have considerable intermediate, peaking, and intermittent resources


Tri-State’s Generation Fleet

2015 Capacity
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The CO, Challenge

Engineering Conferences International CO, Summit Il 9



The CO, Challenge

= Criteria emissions from coal-fired power plants in
the US have dropped 90% per kWh while
capacity increased over 180%

= |t is difficult to replicate this success for CO,
because of the difference In scale

= Tri-State is advancing collaborative R&D

= More cost-effective solutions are needed to meet
pending and future regulations


Presenter
Presentation Notes
The reduction in criteria emissions from coal-fired power plants is an exceptionally successful story of public-private collaboration. 
Moderate decarbonization is resulting in renewables growth and fuel switching, but is leaving CCS and nuclear out of the mix. If deep decarbonization is mandated, we will need all tools.
R&D is vital to bring down the costs associated with all decarbonization technologies.
Tri-State is strategically located to take advantage of renewables as well as carbon capture, utilization, and storage as costs are decreased.


Low Cost Renewable Potential

= Significant wind and solar resources Iin
Tri-State region

= Solar and wind can be complimentary

= Higher capacity factors lead to lower
electric production cost and less
Intermittency

= QOur wind and solar capacity factors are
above national averages, and our
average PPA prices are at or below
national averages

Average Solar Resource Data
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Presenter
Presentation Notes
Benefits to having a large transmission area include access to high-quality solar and wind resources.


Access to Projected CO, EOR
Pipelines
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Presenter
Presentation Notes
The energy industry is a major Tri-State customer. One major customer is for CO2 compression for CO2-EOR.
Our operating area includes access to CO2-EOR pipelines.
This map from Advanced Resources International shows projected CO2-EOR sites and pipelines in 2020.



Surrounded by Potential CO,
Storage

e

*Image courtesy of DOE NETL
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Presenter
Presentation Notes
This map from DOE NETL shows assessed saline aquifers in the US where CO2 could be sequestered. 
There are many opportunities near Tri-State’s operating plants. 



Minimizing Emissions
From Our Current Fleet
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Our EXxisting Fleet

= Existing baseload
fleet has been
retrofitted

= Maintained to
ensure high-
efficiency operation
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Presenter
Presentation Notes
Tri-State has invested heavily to maintain it’s current baseload fleet of coal-fired power plants.
We’ve minimized CO2 emissions to date by ensuring that our plants are operating efficiently and at high capacity factors.
While these type of emission reductions can be overlooked, we’ve been working on these for years. 


Fleet Emission Reductions @
Since 2009

Plant and Select Project Annual CO, Reduction
(tons/yr)

Craig 1-2 Yampa Environmental

Project 207,131
Craig 1 HP-IP turbine project 55,646
Escalante turbine heat project 68,459

Estimated a total of 3,380,836 tons CO, saved to date

Another 224,036 tons CO./yr saving opportunities are planned

Our efficiency improvements have
resulted in substantial emissions reductions.


Presenter
Presentation Notes
The table lists just a few examples of CO2-saving projects we’ve undertaken. 


Growing Our
Renewables Portfolio
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Investing In Renewables

RES/RPS Requirements for Colorado and New Mexico TRI-STATE WAS NAMED 2014 WIND
COOPERATIVE OF THE YEAR IN THE

GENERATION AND TRANSMISSION
COOPERATIVE CATEGORY.
U.S. Department of Energy

79 MW

MEMBER
RENEWABLE AND

3,500 1 mmmm Alta Luna

N San Isabel

s Twin Buttes Il

3,000 - mm Small Renewable PPAs
Carousel Wind

mm Colorado Highlands Wind Phase Il

mmmm Colorado Highlands Wind Phase |

2,500 1 @ Member Renewable Generation

Renewable Energy Credits (RECs) and Future Build

mmmm Cimarron Solar
s Kit Carson Wind

e RES/RPS Requirements

g DISTRIBUTED
; GENERATION
1,140 MW
OF TOTAL
oo | RENEWABLE
RESOURCES

Engineering Conferences International CO, Summit || 18


Presenter
Presentation Notes
Our generation from renewables is ahead of mandates.
We are able to offer this increased renewable generation at low costs


Filling the Gap
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Presenter
Presentation Notes
While Tri-State works to add wind and solar, we recognize that these are intermittent resources
The capacity of intermittent resources that the existing grid can handle is limited
Grid-scale energy storage is currently not economical
If higher CO2 reductions are required, we will have a gap that must be filled by new technologies under R&D.


R&D Through Collaboration @
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Presenter
Presentation Notes
Tri-State maximizes the value of it’s limited R&D funds by participating in top tier collaborative research groups
More than 90% of R&D projects do not progress to commercialization. Thus, we collaborate to invest in suites of technologies so that the best can be screened out, commercialized, and eventually provide benefits to our members.




Solar
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1977 price $76.67/watt
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The Swanson effect
Price of crystalline silicon
photovoltaic cells,
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Presenter
Presentation Notes
Research, development, demonstration, and deployment has led to huge decreases in the costs of solar power
This graph the price of PV solar panels in $/watt. This is just one of many success stories in the energy sector.
Next generation renewables also have many promising characteristics.
Could next generation nuclear or carbon capture, use, and storage be the next breakthrough?


Investing in CCUS @

= Tri-State is contributing $5M in the Wyoming
Integrated Test Center (ITC)

= The ITC will provide actual coal-fired flue gas to
CCUS technology developers

= XPRIZE will be the first tenant of the ITC




Dakota Gasification Plant @

= Captures between 2.5 and 3 million tons CO,, per
year

= As of the start of 2011, the project had captured
more than 20 million tons of CO,



Presenter
Presentation Notes
Dakota Gasification Company is a subsidiary of Basin Electric and Tri-State is a member of Basin Electric



Rocky Mountain Carbon Capture
and Sequestration Part|C|pant

Study from 2009-2013

= Team also included
e Schlumberger
e University of Utah

e Colorado Geological
Survey

= Focused on Colorado
Plateau

= Mid-case estimated
150 years storage at
current emission rates




No-Regret Solutions
M
= |nvesting in user-side g

energy efficiency for
decades

» R&D efforts on
demand-side
management and
energy storage — ETS house

ETS room

-

ETS industrial


Presenter
Presentation Notes
Tri-State looks holistically at energy solutions. We’re interested in saving our customers money through energy efficiency programs for decades
One example of a simple solution for energy storage that we’ve been promoting for decades is the electrical thermal storage system (ETS) furnace, which uses cheap off-peak electricity to heat bricks for heating
ETS represents a no regrets solution that could help the country comply economy-wide greenhouse gas regulations and they help save our customers money and strengthen our relationships with them.



»
Filling the Gap

= Additional R&D is necessary to develop
technologies that can meet stricter emissions
limits, provide reliable power, and keep electricity
affordable

= Tri-State and other cooperatives are potential
end users and R&D partners

= Ability to be an all-of-the-above technology
deployer for cost-effective technologies


Presenter
Presentation Notes
We are technology agnostic – we’re collaborating and supporting around all technologies that can help us meet future regulations at the lowest possible cost. 
That’s why the technologies under development that will be discussed at this conference are so important.
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