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Who Are We: Vibrant Clean Energy

Purpose of Vibrant Clean Energy, LLC:
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£\ Sy * Reduce the cost of electricity and help evolve economies to near
; zero emissions;

« Co-optimize transmission, generation, storage, and distributed
resources;

* Increase the understanding of how Variable Generation impacts
and alters the electricity grid and model it more accurately;
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» Determine the optimal mix of VG and other resources for efficient
energy sectors;

* Help direct the transition of heating and transportation to
electrification;

» License WIS:dom optimization model and/or perform studies
using the model;

 Ensure profits for energy companies with a modernized grid;

+ Assist clients unlock and understand the potential of high VRE
scenarios, as well as zero emission pathways.
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Overall Summary

1. Colorado has the ability to reduce emissions and lower customer retail
rates independently of joining an EIM or RTO if it acts in a unified
direction;

2. Colorado fares the worst economically and environmentally under the
BAU scenario. However, the WECC+SPP footprint fares the worst in the
CO-JDA scenario;

3. The best scenario for Colorado and SPP+WECC combined is when
Colorado joins the WEIM. This reduces rates the most, lowers
emissions the most and allows CO to export its generation to western
states;

4. A CO-wide JDA brings economic benefits for all of Coloradans, but
regionalization adds benefits — the other regions benefit more from

joining them.

5. All entities in Colorado deploy more capacity and DERs become more

commonplace over time.
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Overview of WIS:dom®-P Modeling Domain

WIS:dom West/Central US 3-KM 100-meter Wind Power 2018
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Overview of WIS:dom®-P Modeling Domain

WIS:dom West/Central 3-KM Latitude-Tilted Solar Power 2018
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Overview of Colorado in WIS:dom®-P
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United Power

Tri-County Electric

XcelSouth

Delta-Montrose Electric Association
Empire Electric Association
Intermountain Rural Electric Association
XcelWest

Colorado Springs Utilities

Mountain View Electric Association
Sangre de Cristo Electric Association
Holy Cross Electric Association
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La Plata Electric Association
San Isabel Electric Association
Mountain Parks Electric
XcelCenter

K C Electric Association

Platte River Power Authority
Southwestern Electric

High West Energy

Grand Valley Power

White River Electric Association
Morgan Country Rural Electric

I

Southeast Colorado Power Association
Highline Electric Association

Black Hills Energy

Moon Lake Electric Association

San Luis Valley Rural Electric

Yampa Valley Electric Association
Gunnison Electric

San Miguel Power Association

Y-W Electric Association

Poudre Valley Rural Electric
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Scenarios

1. Business as usual (BAU);
2. Colorado joins WEIM (West);
3. Colorado joins WEIS (East);

4. Colorado creates a state-wide JDA (CO-JDA).
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Results (BAU)

(2040)
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Results (BAU)

Total Resource Cost and Retail Rates in "BAU" Scenario
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Results (BAU)

Emissions Change Compared to 2018 Levels

20.00%

0.00% - . — . . .
i 2018 2020 N 2030 2035 2040

-20.00% -+

-40.00% +

-60.00% -

Change in Emissions (%)

-80.00% -+

-100.00% —

——-C02 —o-CO —e=S02 —-NOx -+-CH4 —e=N20 =—e=VOC —e—=PM2.5 —e=PM10

SVCE

VIBRANT CLEAN ENERGY

info@vibrantcleanenergy.com



Economic Results (CO)
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Economic Results (WECC+SPP)
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Emission Results (CO)
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Emission Results (WECC+SPP)
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Capacity & Gen. Results (CO)

Installed Capacities: 2020 Generation: 2020
BAU (inner), West (second), East (third), CO-JDA (outer) BAU (inner), West (second), East (third), CO-JDA (outer)

Coal Hydro CSP Coal Hydro DSM Down
NGCC Wind Geo/Bio NG CC Wind Geo/Bio
NGCT Offshore Ccs NG GT Offshore ccs
Storage Rooftop PV SMR Nuclear Storage DPV

Nuclear Utility PV MSR Nuclear Nuclear UPV
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Capacity & Gen. Results (CO)

Installed Capacities: 2030 Generation: 2030
BAU (inner), West (second), East (third), CO-JDA (outer) BAU (inner), West (second), East (third), CO-JDA (outer)

Coal Hydro CSP Coal Hydro DSM Down
NGCC Wind Geo/Bio NG CC Wind Geo/Bio
NGCT Offshore Ccs NG GT Offshore ccs
Storage Rooftop PV SMR Nuclear Storage DPV

Nuclear Utility PV MSR Nuclear Nuclear UPV
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Capacity & Gen. Results (CO)

Installed Capacities: 2040 Generation: 2040
BAU (inner), West (second), East (third), CO-JDA (outer) BAU (inner), West (second), East (third), CO-JDA (outer)

Coal Hydro CSP Coal Hydro DSM Down
NGCC Wind Geo/Bio NG CC Wind Geo/Bio
NGCT Offshore Ccs NG GT Offshore ccs
Storage Rooftop PV SMR Nuclear Storage DPV

Nuclear Utility PV MSR Nuclear Nuclear UPV
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Transmission Bmldout (West)
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Detailed Siting Results (West)
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Detailed Siting Results (West)
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Detailed Siting Results (West)
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Overall Summary

1. Colorado has the ability to reduce emissions and lower customer retail
rates independently of joining an EIM or RTO if it acts in a unified
direction;

2. Colorado fares the worst economically and environmentally under the
BAU scenario. However, the WECC+SPP footprint fares the worst in the
CO-JDA scenario;

3. The best scenario for Colorado and SPP+WECC combined is when
Colorado joins the WEIM. This reduces rates the most, lowers
emissions the most and allows CO to export its generation to western
states;

4. A CO-wide JDA brings economic benefits for all of Coloradans, but
regionalization adds benefits — the other regions benefit more from

joining them.

5. All entities in Colorado deploy more capacity and DERs become more

commonplace over time.
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Want to learn more?
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https://www.vibrantcleanenergy.com/wp-content/uploads/2020/10/CO-EIM-Options-PressRelease.pdf

Press Release:

l"f

-EIM-Options-Report.pdf
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Dr Christopher T M Clack

Telephone: +1-720-668-6873

Website: VibrantCleanEnergy.com

Twitter: @DrChrisClack; @VibrantCE

E-mail: christopher@vibrantcleanenergy.com


https://www.vibrantcleanenergy.com/wp-content/uploads/2020/10/CO-EIM-Options-PressRelease.pdf
https://www.vibrantcleanenergy.com/wp-content/uploads/2020/10/CO-EIM-Options-Report.pdf
https://www.vibrantcleanenergy.com/wp-content/uploads/2020/10/CO-EIM-Options-Presentation.pdf
https://www.vibrantcleanenergy.com/wp-content/uploads/2020/10/CO-EIM-Options-Spreadsheets.zip
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