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Project Objective

“To help multiple utilities in the western U.S. understand the costs and
operating impacts of the variability and uncertainty of wind and solar
power on their grids and potential mitigation options for these impacts.

n

WestConnect Region - Study Footprint
e Arizona Public Service
e El Paso Electric
 Nevada Power
e Public Service of New Mexico
e Salt River Project
e Sierra Pacific Power
e Tri-State G&T
e Tucson Electric Power
e Xcel Energy
e Parts of WAPA
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Variability and Uncertainty

Variability: Wind and solar generator outputs vary as the intensity of their
energy sources (wind and sun)

e Several timescales: minute (regulation), hour (ramping), diurnal,
seasonal

Uncertainty: Wind and solar generation are similar to “load”
* Not dispatchable - output is predicted by a forecast
e Actual power output is different that forecast output

A perfect forecast eliminates uncertainty, but there is still variability
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In-Footprint Areas
|+ Included-Wind
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Scenario Overview

2017 Study Year
2004, 2005, 2006 Load Shapes Escalated to 2017

Wind and Solar Combinations (% Energy)
e 2017 Baseline: Preselected Wind, Embedded Solar

e 30% In-Area:  30% Wind, 5% Solar In Footprint
20% Wind, 3% Solar Out of Footprint

e 20% In-Area:  20% Wind, 3% Solar In Footprint
10% Wind, 1% Solar Out of Footprint

e 10% In-Area:  10% Wind, 1% Solar In Footprint
10% Wind, 1% Solar Out of Footprint

Solar Mix

e 70% Concentrating Solar Plant with Storage (CSP w/S)
e 30% Photo-voltaic (PV)
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In-Area Scenario

Each state in the study footprint meets wind and solar energy
penetration targets using resources within the state

For each state:

 Rank wind and solar sites according to screening criteria
(capacity factor, capacity value, location)

e Starting from the highest ranked sites, select the required
number of wind and solar sites to meet the energy target for the

state
» 10% wind energy, 1% solar energy
» 20% wind energy, 3% solar energy

» 30% wind energy, 5% solar energy
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Wind Sites for In-Area Scenario
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Solar Sites for In-Area Scenario
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30% In-Area Scenario Energy Summary

. Total
In FOOtprlnt Load Wind CSP with Storage PV Renewable
Energy | Energy # Sites Energy # Sites Energy # Sites Energy
Areas (GWh) | (GWh) | (Used/Available) | (GWh) | (Used/Available) | (GWh) | (Used/Available) (GWh)
Arizona 99,437 | 29,897 374 /1091 3,735 10/38 1,548 10/16 35,180
Colorado East 61,372 | 18,453 188 /1673 2,252 7158 1,038 7113 21,743
Colorado West 8,708 | 2,622 30/68 564 2/8 151 1/11 3,337
New Mexico 31,260 | 9,382 93 /3062 1,421 41735 473 3/19 11,276
Nevada 57,505 | 17,290 23571591 2,161 6 /45 773 5/10 20,224
Wyoming 27,697 | 8,414 78 /8912 0 0/0 420 3/10 8,834
In Footprint 285,979| 86,058 998/ 16397 10,133 29/184 4,403 29/79 100,594
. Total
OUt Of FOOtprlnt Load Wind CSP with Storage PV Renewable
Energy | Energy # Sites Energy # Sites Energy # Sites Energy
Areas (GWh) | (GWh) | (Used/Available) | (GWh) | (Used/Available) | (GWh) | (Used/Available) (GWh)
CcOB 1,759 394 6/155 294 1/22 142 1/2 830
Idaho East 6,907 | 1,406 26 /185 0 0/0 142 1/8 1,548
Idaho Southwest 17,962 | 3,658 50 /448 0 0/0 132 1/5 3,790
Montana 14,143 | 2,873 35/1194 0 0/0 127 1/14 3,000
Northern California [128,935( 25,812 393/472 2,726 8/26 1,117 8/30 29,655
Northwest 178,359| 35,733 431 /3195 0 0/0 1,645 13/54 37,378
Southern California | 224,197 44,890 483 /1916 8,957 23/85 2,050 13/39 55,897
Utah 38,022 | 7,658 91 /554 937 3/24 303 2/14 8,898
Out of Footprint |610,284] 122,424 1515/8119 12,914 35/ 157 5,658 40/ 166 140,996

imagination at work

30% Wind, 5% Solar In Footprint
20% Wind, 3% Solar Out of Footprint

35.2 %

23.1 %
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30% In-Area Scenario Power Summary

In Footprint

Load Wind CSP with Storage PV Total Renewable

Minimum | Maximum | Rating| Penetration | Rating| Penetration |Rating| Penetration |Rating| Penetration
Areas (MW) (MW) (MW) | % Min| %Max| (MW) |% Min| % Max| (MW) |% Min| % Max| (MW) | % Min| % Max
Arizona 6,995 23,051 |11,220| 160% | 49% | 1,000 | 14% | 4% | 1,000 | 14% | 4% |13,220| 189% | 57%
Colorado East 4,493 11,589 5,640 | 126% | 49% | 700 | 16% 6% 700 | 16% | 6% | 7,040 | 157% | 61%
Colorado West 712 1,526 900 | 126% | 59% | 200 | 28% | 13% 100 | 14% | 7% | 1,200 | 169% | 79%
New Mexico 2,571 5,320 2,790 | 109% | 52% | 400 | 16% 8% 300 | 12% 6% | 3,490 | 136% | 66%
Nevada 3,863 12,584 | 7,050 | 183% | 56% | 600 | 16% 5% 500 | 13% | 4% | 8,150 | 211% | 65%
Wyoming 2,369 4,016 2,340 | 99% | 58% 0 0% 0% 300 | 13% 7% | 2,640 | 111% | 66%
In Footprint 21,249 58,087 29,940 141% | 52% | 2,900 | 14% | 5% | 2,900 | 14% | 5% |35,740] 168% | 62%

Out of Footprint
Load Wind CSP with Storage PV Total Renewable

Minimum | Maximum [ Rating| Penetration | Rating| Penetration [Rating| Penetration |Rating| Penetration
Areas (MW) (MW) (MW) | % Min|%Max| (MW) |% Min| % Max| (MW) |% Min| % Max| (MW) [% Min| % Max
COB 138 294 180 | 131% | 61% | 100 | 73% | 34% 100 | 73% | 34% 380 |[276% | 129%
Idaho East 460 1,365 780 | 170% | 57% 0 0% 0% 100 | 22% 7% 880 |[191% | 64%
Idaho Southwest 1,188 3,592 1,500 | 126% | 42% 0 0% 0% 100 8% 3% | 1,600 [ 135% | 45%
Montana 1,149 2,337 1,050 | 91% | 45% 0 0% 0% 100 9% 4% | 1,150 [ 100% | 49%
Northern California | 10,297 28,319 |11,790( 114% | 42% | 800 8% 3% 800 8% 3% |[13,390| 130% | 47%
Northwest 14,278 30,953 |12,930| 91% | 42% 0 0% 0% | 1,300 | 9% 4% |14,230( 100% | 46%
Southern California | 9,557 26,864 |14,490| 152% | 54% | 2,300 | 24% 9% | 1,300 | 14% 5% 18,090 189% | 67%
Utah 2,263 7,274 2,730 | 121% | 38% | 300 | 13% | 4% 200 9% 3% | 3,230 [ 143% | 44%
Out of Footprint 46,328 119,696 [45,450| 98% | 38% | 3,500 | 8% 3% | 4,000 | 9% 3% 52,950 114% | 44%

imagination at work
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Variations on In-Area Scenario

Algorithm displaces less valuable sites from one area, making it
a net importer, with the energy from more valuable sites in
another area, making it a net exporter.

e Total renewable energy is held constant.

e Costs of generation equipment, new transmission and losses are
minimized.

e Site selection and transmission reinforcements from algorithm are
manually adjusted to reflect practical constraints

Mega Project (MP) scenario - maximum cost benefit

Local Priority (LP) scenario - approximate local benefits
(e.g., jobs, taxes) by reducing cost of capital in importing areas

imagination at work
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Scenario Overview

10% 1%

20% 3%

30% 5%

Load Minimum

Load Maximum

Wind Rating Solar Rating

Wind Rating Solar Rating

Wind Rating Solar Rating

Area (MW) (MW) (MW) (MW) (MW) (MW) (MW) (MW)

Arizona 6,995 23,051 3,600 400 7,350 1,200 11,220 2,000

Colorado East 4,493 11,589 2,040 300 3,780 800 5,640 1,400
Colorado West 712 1,526 300 0 600 200 900 300
New Mexico 2,571 5,320 1,080 200 1,920 400 2,790 700

Nevada 3,863 12,584 2,340 200 4,680 700 7,050 1,100
Wyoming 2,369 4,016 930 100 1,620 100 2,340 300

In Footprint 21,249 58,087 10,290 1,200 19,950 3,400 29,940 5,800
10% 1% 20% 3% 30% 5%

Load Minimum|Load Maximum|Wind Rating Solar Rating|Wind Rating Solar Rating|Wind Rating Solar Rating

Area (MW) (MW) (MW) (MW) (MW) (MW) (MW) (MW)

Arizona 6,995 23,051 2,850 400 5,250 1,200 7,710 2,000
Colorado East 4,493 11,589 2,190 300 3,870 800 4,650 1,400
Colorado West 712 1,526 210 0 450 200 570 300
New Mexico 2,571 5,320 1,350 200 2,100 400 2,970 700
Nevada 3,863 12,584 1,350 200 2,490 700 3,450 1,100
Wyoming 2,369 4,016 1,650 100 4,020 100 7,410 300

In Footprint 21,249 58,087 9,600 1,200 18,180 3,400 26,760 5,800
10% 1% 20% 3% 30% 5%

Load Minimum|Load Maximum|Wind Rating Solar Rating|Wind Rating Solar Rating|Wind Rating Solar Rating

Area (MW) (MW) (MW) (MW) (MW) (MW) (MW) (MW)
Arizona 6,995 23,051 810 400 1,260 1,800 1,890 2,600
Colorado East 4,493 11,589 2,010 300 2,400 400 2,490 1,200
Colorado West 712 1,526 60 0 90 0 90 200
New Mexico 2,571 5,320 1,860 400 2,700 1,000 4,350 1,000
Nevada 3,863 12,584 570 100 1,020 200 1,440 600
Wyoming 2,369 4,016 3,390 0 8,790 0 13,770 100
21,249 58,087 8,700 1,200 16,260 3,400 24,030 5,700

imagination at work
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Mega Project Scenario
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Local Priority Scenario
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The View from 50,000 Feet. ..

Production simulation analysis indicates that 35% energy penetration of
wind and solar generation is technically feasible

e Technical details of statistical analysis, production simulation analysis,

and quasi-steady-state (QSS) analysis show how system operation is
affected

e Operations are dramatically different from what is typical now

This study investigates technical feasibility of high wind and solar
penetration

e “Can you do this?” is the focus of this study
e “What do you need to do to get there?” is explored to some extent
e “Should you do this?” is a policy and economic issue, beyond our scope

Huge volume of technical analysis has been performed on this project
e This is atime-constrained progress report
e Only selected results are shown

imagination at work
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Agenda

9:30
10:00
10:45
11:00
11:30
12:00
1:00
1:30
2:00
3:00
3:15
4:00
3:15
5:05
5:15

imagination at work

Introductions and Project Overview
Project Work Plan and Study Scenarios
Break

Statistical Analysis - Part 1
Production Simulation Results - Part 1
Lunch

Statistical Analysis - Part 2
Production Simulation Results - Part 2
Intra-Hour Variability and Uncertainty
Break

Discussion of Results; Q&A

Next Steps

Moderated Discussion

Wrap Up

Adjourn

Lew
Piwko/Clark

Freeman
Jordan

Freeman
Jordan
Miller

Smith
Lew
Smith
Lew
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Scenario Summary Tables

(for reference)
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In-Area, 10% Wind In Footprint - Energy Summary

Total
Load Wind CSP with Storage PV Renewable

Energy | Energy # Sites Energy # Sites Energy # Sites Energy
Areas (GWh) | (GWh) | (Used/Available) | (GWh) | (Used/Available) | (GWh) | (Used/Available) (GWh)
Arizona 99,437 | 9,996 120/1091 760 2/38 318 2/16 11,074
Colorado East 61,372 | 6,230 68 /1673 670 2/58 160 1/13 7,060
Colorado West 8,708 932 10/68 0 0/8 0 0/11 932
New Mexico 31,260 | 3,143 36 /3062 359 1/35 155 1/19 3,657
Nevada 57,505 | 5,814 78 /1591 370 1/45 160 1/10 6,344
Wyoming 27,697 | 2,810 31/8912 0 0/0 142 1/10 2,952
In Footprint 285,979 28,925 343/ 16397 2,159 6/184 935 6/79 32,019 11.2 %

Total
Load Wind CSP with Storage PV Renewable

Energy | Energy # Sites Energy # Sites Energy # Sites Energy
Areas (GWh) | (GWh) | (Used/Available) | (GWh) | (Used/Available) | (GWh) | (Used/Available) (GWh)
CcOB 1,759 207 3/155 294 1/22 0 0/2 501
Idaho East 6,907 | 1,052 221185 0 0/0 142 1/8 1,194
Idaho Southwest 17,962 | 1,816 25/448 0 0/0 132 1/5 1,948
Montana 14,143 | 1,853 26/1194 0 0/0 0 0/14 1,853
Northern California 128,935 12,916 187 /472 1,059 3/26 428 3/30 14,403
Northwest 178,359 17,856 218/3195 0 0/0 404 3/54 18,260
Southern California | 224,197 22,472 237 /1916 2,749 7185 655 4/39 25,876
Utah 38,022 | 3,807 47 /554 339 1/24 150 1/14 4,296
Out of Footprint 610,284 61,979 765 /8119 4,441 12 /157 1,911 13/166 68,331 11.2 %
[Total [896,263| 90,904 | 1108/24516 | 6,600 | 18 /341 [ 2,846 | 19 / 245 [ 100,350 | 11.2 %

imagination at work
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In-Area, 10% Wind In Footprint - Power Summary

Load Wind CSP with Storage PV Total Renewable

Minimum | Maximum | Rating| Penetration | Rating| Penetration |Rating| Penetration | Rating| Penetration
Area (MW) (MW) (MW) | % Min] %Max | (MW) |% Min]| % Max| (MW) |% Min| % Max| (MW) |% Min| % Max
Arizona 6,995 23,051 | 3,600 | 51% | 16% | 200 3% 1% 200 3% 1% | 4,000 | 57% | 17%
Colorado East 4,493 11,589 | 2,040 | 45% | 18% | 200 4% 2% 100 2% 1% | 2,340 | 52% | 20%
Colorado West 712 1,526 300 | 42% | 20% 0 0% 0% 0 0% 0% 300 | 42% | 20%
New Mexico 2,571 5,320 1,080 | 42% | 20% | 100 4% 2% 100 4% 2% | 1,280 | 50% | 24%
Nevada 3,863 12,584 | 2,340 | 61% | 19% | 100 3% 1% 100 3% 1% | 2,540 | 66% | 20%
Wyoming 2,369 4,016 930 | 39% | 23% 0 0% 0% 100 4% 2% | 1,030 | 43% | 26%
In Footprint 21,249 58,087 |10,290| 48% | 18% | 600 3% 1% 600 3% 1% ]11,490| 54% | 20%

Load Wind CSP with Storage PV Total Renewable

Minimum | Maximum | Rating| Penetration | Rating| Penetration [Rating| Penetration |Rating| Penetration
Area (MW) (MW) (MW) | % Min| %Max| (MW) |% Min| % Max| (MW) |% Min| % Max| (MW) | % Min| % Max
COB 138 294 90 65% | 31% | 100 | 73% | 34% 0 0% 0% 190 | 138% | 65%
Idaho East 460 1,365 660 | 144% | 48% 0 0% 0% 100 | 22% | 7% 760 | 165% | 56%
Idaho Southwest 1,188 3,592 750 | 63% | 21% 0 0% 0% 100 8% 3% 850 | 72% | 24%
Montana 1,149 2,337 780 | 68% | 33% 0 0% 0% 0 0% 0% 780 | 68% | 33%
Northern California | 10,297 28,319 | 5,610 | 54% | 20% | 300 3% 1% 300 3% 1% | 6,210 | 60% | 22%
Northwest 14,278 30,953 | 6,540 | 46% | 21% 0 0% 0% 300 2% 1% | 6,840 | 48% | 22%
Southern California | 9,557 26,864 | 7,110 | 74% | 26% | 700 7% 3% 400 4% 1% | 8,210 | 86% | 31%
Utah 2,263 7,274 1,410 | 62% | 19% [ 100 4% 1% 100 4% 1% | 1,610 | 71% | 22%
Out of Footprint 46,328 119,696 | 22,950 50% | 19% | 1,200 | 3% 1% | 1,300 | 3% 1% |25,450| 55% | 21%
[Total 67,577 | 177,783 |33,240| 49% [ 19% [ 1,800 | 3% | 1% | 1900| 3% [ 1% [36,940] 55% | 21%

imagination at work
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In-Areqa, 20% Wind In Footprint - Energy Summary

Total
Load wind CSP with Storage PV Renewable

Energy | Energy # Sites Energy # Sites Energy # Sites Energy
Areas (GWh) | (GWh) | (Used/Available) | (GWh) | (Used/Available) | (GWh) | (Used/Available) (GWh)
Arizona 99,437 | 19,906 245 /1091 2,254 6/38 933 6/16 23,093
Colorado East 61,372 | 12,342 126 /1673 1,304 4/58 597 4/13 14,243
Colorado West 8,708 | 1,806 20/68 283 1/8 151 1/11 2,240
New Mexico 31,260 | 6,257 64 / 3062 714 2/35 315 2/19 7,286
Nevada 57,505 | 11,555 156 /1591 1,457 4/ 45 468 3/10 13,480
Wyoming 27,697 | 5,572 54 /8912 0 0/0 142 1/10 5,714
In Footprint 285,979| 57,438 665 / 16397 6,012 17 /184 2,606 17/79 66,056 23.1 %

Total
Load Wind CSP with Storage PV Renewable

Energy | Energy # Sites Energy # Sites Energy # Sites Energy
Areas (GWh) | (GWh) | (Used/Available) | (GWh) | (Used/Available) | (GWh) | (Used/Available) (GWh)
COB 1,759 207 3/155 294 1/22 0 0/2 501
Idaho East 6,907 | 1,052 227185 0 0/0 142 1/8 1,194
Idaho Southwest 17,962 | 1,816 25/ 448 0 0/0 132 1/5 1,948
Montana 14,143 | 1,853 26/1194 0 0/0 0 0/14 1,853
Northern California |128,935]| 12,916 1871472 1,059 3/26 428 3/30 14,403
Northwest 178,359| 17,856 218 /3195 0 0/0 404 3/54 18,260
Southern California | 224,197 22,472 237 /1916 2,749 7185 655 4/39 25,876
Utah 38,022 | 3,807 47 | 554 339 1/24 150 1/14 4,296
Out of Footprint 610,284 61,979 765/8119 4,441 12 /157 1,911 13/166 68,331 11.2 %
[Total [896,263[119,417 1430/24516 | 10,453 29 /341 [ 4517 | 30/ 245 [ 134,387 | 15.0 %

imagination at work
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In-Area, 20% Wind In Footprint - Power Summary

Load Wind CSP with Storage PV Total Renewable

Minimum | Maximum | Rating| Penetration | Rating| Penetration |Rating| Penetration | Rating| Penetration
Area (MW) (MW) (MW) | % Min] %Max | (MW) |% Min]| % Max| (MW) |% Min| % Max| (MW) |% Min| % Max
Arizona 6,995 23,051 | 7,350 | 105% | 32% | 600 9% 3% 600 9% 3% | 8,550 | 122% | 37%
Colorado East 4,493 11,589 | 3,780 | 84% | 33% | 400 9% 3% 400 9% 3% | 4,580 | 102% | 40%
Colorado West 712 1,526 600 | 84% | 39% | 100 | 14% 7% 100 | 14% | 7% 800 | 112% | 52%
New Mexico 2,571 5,320 1,920 | 75% | 36% | 200 8% 4% 200 8% 4% | 2,320 | 90% | 44%
Nevada 3,863 12,584 | 4,680 | 121% | 37% | 400 | 10% | 3% 300 8% 2% | 5,380 | 139% | 43%
Wyoming 2,369 4,016 1,620 | 68% | 40% 0 0% 0% 100 4% 2% | 1,720 | 73% | 43%
In Footprint 21,249 58,087 ]19,950( 94% | 34% | 1,700 [ 8% 3% | 1,700 | 8% 3% |23,350] 110% | 40%

Load Wind CSP with Storage PV Total Renewable

Minimum | Maximum | Rating| Penetration | Rating| Penetration [Rating| Penetration |Rating| Penetration
Area (MW) (MW) (MW) | % Min| %Max| (MW) |% Min| % Max| (MW) |% Min| % Max| (MW) | % Min| % Max
COB 138 294 90 65% | 31% | 100 | 73% | 34% 0 0% 0% 190 | 138% | 65%
Idaho East 460 1,365 660 | 144% | 48% 0 0% 0% 100 | 22% | 7% 760 | 165% | 56%
Idaho Southwest 1,188 3,592 750 | 63% | 21% 0 0% 0% 100 8% 3% 850 | 72% | 24%
Montana 1,149 2,337 780 | 68% | 33% 0 0% 0% 0 0% 0% 780 | 68% | 33%
Northern California | 10,297 28,319 | 5,610 | 54% | 20% | 300 3% 1% 300 3% 1% | 6,210 | 60% | 22%
Northwest 14,278 30,953 | 6,540 | 46% | 21% 0 0% 0% 300 2% 1% | 6,840 | 48% | 22%
Southern California | 9,557 26,864 | 7,110 | 74% | 26% | 700 7% 3% 400 4% 1% | 8,210 | 86% | 31%
Utah 2,263 7,274 1,410 | 62% | 19% [ 100 4% 1% 100 4% 1% | 1,610 | 71% | 22%
Out of Footprint 46,328 119,696 | 22,950 50% | 19% | 1,200 | 3% 1% | 1,300 | 3% 1% |25,450| 55% | 21%
[Total 67,577 | 177,783 |42,900| 63% | 24% [ 2,900 | 4% | 2% | 3,000| 4% [ 2% [48,800] 72% | 27%

imagination at work
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In-Area, 30% Wind In Footprint - Energy Summary

Total
Load Wind CSP with Storage PV Renewable

Energy | Energy # Sites Energy # Sites Energy # Sites Energy
Area (GWh) | (GWh) | (Used/Available) | (GWh) | (Used/Available) | (GWh) | (Used/Available) (GWh)
Arizona 99,437 | 29,897 374 /1091 3,735 10/38 1,548 10/16 35,180
Colorado East 61,372 | 18,453 188 /1673 2,252 7158 1,038 7113 21,743
Colorado West 8,708 | 2,622 30/68 564 2/8 151 1/11 3,337
New Mexico 31,260 | 9,382 93 /3062 1,421 4/35 473 3/19 11,276
Nevada 57,505 | 17,290 235/ 1591 2,161 6/45 773 5/10 20,224
Wyoming 27,697 | 8,414 78 /8912 0 0/0 420 3/10 8,834
In Footprint 285,979| 86,058 998 /16397 10,133 29/184 4,403 29/79 100,594 35.2 %

Total
Load Wind CSP with Storage PV Renewable

Energy | Energy # Sites Energy # Sites Energy # Sites Energy
Area (GWh) | (GWh) | (Used/Available) | (GWh) | (Used/Available) | (GWh) | (Used/Available) (GWh)
CcOB 1,759 394 6 /155 294 1/22 142 1/2 830
Idaho East 6,907 1,406 2617185 0 0/0 142 1/8 1,548
Idaho Southwest 17,962 | 3,658 50/ 448 0 0/0 132 1/5 3,790
Montana 14,143 | 2,873 35/1194 0 0/0 127 1/14 3,000
Northern California |128,935| 25,812 393/472 2,726 8/26 1,117 8/30 29,655
Northwest 178,359| 35,733 431/ 3195 0 0/0 1,645 13/54 37,378
Southern California | 224,197 44,890 48371916 8,957 23/85 2,050 13/39 55,897
Utah 38,022 | 7,658 91 /554 937 3/24 303 2/14 8,898
Out of Footprint 610,284 (122,424 1515/8119 12,914 35/ 157 5,658 40/ 166 140,996 23.1 %
[Total [896,263[208,482 2513/24516 | 23,047 | 64 /341 [ 10,061 | 69 / 245 [ 241590 | 27.0 %

imagination at work
25



In-Area, 30% Wind In Footprint - Power Summary

Load Wind CSP with Storage PV Total Renewable

Minimum | Maximum | Rating| Penetration | Rating| Penetration |Rating| Penetration | Rating| Penetration
Area (MW) (MW) (MW) | % Min] %Max | (MW) |% Min]| % Max| (MW) |% Min| % Max| (MW) |% Min| % Max
Arizona 6,995 23,051 |11,220( 160% | 49% | 1,000 | 14% | 4% | 1,000 | 14% | 4% |13,220]| 189% | 57%
Colorado East 4,493 11,589 | 5,640 | 126% | 49% | 700 | 16% | 6% 700 | 16% | 6% | 7,040 | 157% | 61%
Colorado West 712 1,526 900 | 126% | 59% | 200 | 28% | 13% 100 | 14% | 7% | 1,200 | 169% | 79%
New Mexico 2,571 5,320 2,790 | 109% | 52% | 400 | 16% | 8% 300 | 12% | 6% | 3,490 | 136% | 66%
Nevada 3,863 12,584 | 7,050 | 183% | 56% | 600 | 16% | 5% 500 | 13% | 4% | 8,150 | 211% | 65%
Wyoming 2,369 4,016 2,340 | 99% | 58% 0 0% 0% 300 | 13% | 7% | 2,640 [ 111% | 66%
In Footprint 21,249 58,087 29,940 141% | 52% | 2,900 | 14% | 5% | 2,900 | 14% | 5% |35,740] 168% | 62%

Load Wind CSP with Storage PV Total Renewable

Minimum | Maximum | Rating| Penetration | Rating| Penetration [Rating| Penetration |Rating| Penetration
Area (MW) (MW) (MW) | % Min| %Max| (MW) |% Min| % Max| (MW) |% Min| % Max| (MW) | % Min| % Max
COB 138 294 180 | 131%| 61% | 100 | 73% | 34% 100 | 73% | 34% 380 | 276% | 129%
Idaho East 460 1,365 780 | 170% | 57% 0 0% 0% 100 | 22% | 7% 880 | 191% | 64%
Idaho Southwest 1,188 3,592 1,500 | 126% | 42% 0 0% 0% 100 8% 3% | 1,600 | 135% | 45%
Montana 1,149 2,337 1,050 | 91% | 45% 0 0% 0% 100 9% 4% | 1,150 | 100% | 49%
Northern California | 10,297 28,319 |11,790( 114% | 42% | 800 8% 3% 800 8% 3% |[13,390] 130% | 47%
Northwest 14,278 30,953 12,930| 91% | 42% 0 0% 0% | 1,300 | 9% 4% |14,230| 100% | 46%
Southern California | 9,557 26,864 14,490 152% | 54% | 2,300 | 24% | 9% | 1,300 | 14% | 5% |18,090| 189% | 67%
Utah 2,263 7,274 2,730 | 121% ] 38% [ 300 | 13% | 4% 200 9% 3% | 3,230 | 143% | 44%
Out of Footprint 46,328 119,696 |45,450| 98% | 38% | 3,500 | 8% 3% | 4,000 | 9% 3% |52,950] 114% | 44%
[Total 67,577 | 177,783 |75,390| 112% | 42% [ 6,400 | 9% | 4% | 6,900 | 10% [ 4% [88,690] 131% | 50%

imagination at work
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Local Priority, 10% Wind In Footprint - Energy Summary

Total
Load Wind CSP with Storage PV Renewable

Energy | Energy # Sites Energy # Sites Energy # Sites Energy
Areas (GWh) | (GWh) | (Used/Available) | (GWh) | (Used/Available) | (GWh) | (Used/Available) (GWh)
Arizona 99,437 | 8,048 95/1091 760 2/38 318 2/16 9,126
Colorado East 61,372 | 6,801 7311673 670 2/58 160 1/13 7,631
Colorado West 8,708 665 7168 0 0/8 0 0/11 665
New Mexico 31,260 | 4,162 45 / 3062 359 1/35 155 1/19 4,676
Nevada 57,505 | 3,497 45 /1591 370 1/45 160 1/10 4,027
Wyoming 27,697 | 5,753 55/8912 0 0/0 142 1/10 5,895
In Footprint 285,979 28,926 320 /16397 2,159 6 /184 935 6/79 32,020 112 %

Total
Load Wind CSP with Storage PV Renewable

Energy | Energy # Sites Energy # Sites Energy # Sites Energy
Areas (GWh) | (GWh) | (Used/Available) | (GWh) | (Used/Available) | (GWh) | (Used/Available) (GWh)
COB 1,759 207 3/155 294 1/22 0 0/2 501
Idaho East 6,907 | 1,052 22 /185 0 0/0 142 1/8 1,194
Idaho Southwest 17,962 | 1,816 25/ 448 0 0/0 132 1/5 1,948
Montana 14,143 | 1,853 26/1194 0 0/0 0 0/14 1,853
Northern California |128,935| 12,916 187/ 472 1,059 3/26 428 3/30 14,403
Northwest 178,359 17,856 218/3195 0 0/0 404 3/54 18,260
Southern California | 224,197 22,472 23711916 2,749 7185 655 4/39 25,876
Utah 38,022 | 3,807 47 / 554 339 1/24 150 1/14 4,296
Out of Footprint |610,284| 61,979 765/8119 4,441 12 /157 1,911 13/166 68,331 112 %

imagination at work



Local Priority, 10% Wind In Footprint - Power Summary

Load Wind CSP with Storage PV Total Renewable

Minimum | Maximum | Rating| Penetration | Rating| Penetration [Rating| Penetration |Rating| Penetration
Areas (MW) (MW) (MW) | % Min| %Max| (MW) |% Min| % Max| (MW) |% Min| % Max| (MW) |% Min| % Max
Arizona 6,995 23,051 2,850 | 41% | 12% | 200 3% 1% 200 3% 1% | 3,250 | 46% | 14%
Colorado East 4,493 11,589 2,190 | 49% | 19% | 200 4% 2% 100 2% 1% | 2,490 | 55% | 21%
Colorado West 712 1,526 210 | 30% | 14% 0 0% 0% 0 0% 0% 210 | 30% | 14%
New Mexico 2,571 5,320 1,350 | 53% | 25% | 100 4% 2% 100 4% 2% | 1,550 | 60% | 29%
Nevada 3,863 12,584 1,350 | 35% | 11% | 100 3% 1% 100 3% 1% | 1,550 | 40% | 12%
Wyoming 2,369 4,016 1,650 | 70% | 41% 0 0% 0% 100 4% 2% | 1,750 | 74% | 44%
In Footprint 21,249 58,087 9,600 | 45% | 17% | 600 3% 1% 600 3% 1% |[10,800| 51% | 19%

Load Wind CSP with Storage PV Total Renewable

Minimum | Maximum | Rating| Penetration | Rating| Penetration |Rating| Penetration |Rating| Penetration
Areas (MW) (MW) (MW) | % Min | %Max| (MW) |% Min| % Max| (MW) |% Min| % Max| (MW) [% Min| % Max
COB 138 294 90 65% | 31% | 100 | 73% | 34% 0 0% 0% 190 | 138% | 65%
Idaho East 460 1,365 660 | 144% | 48% 0 0% 0% 100 | 22% 7% 760 | 165% [ 56%
Idaho Southwest 1,188 3,692 750 | 63% | 21% 0 0% 0% 100 8% 3% 850 | 72% | 24%
Montana 1,149 2,337 780 | 68% | 33% 0 0% 0% 0 0% 0% 780 | 68% [ 33%
Northern California | 10,297 28,319 5,610 | 54% | 20% | 300 3% 1% 300 3% 1% | 6,210 | 60% | 22%
Northwest 14,278 30,953 6,540 | 46% | 21% 0 0% 0% 300 2% 1% | 6,840 | 48% | 22%
Southern California 9,657 26,864 7,110 | 74% | 26% | 700 7% 3% 400 4% 1% | 8,210 | 86% | 31%
Utah 2,263 7,274 1,410 | 62% | 19% [ 100 4% 1% 100 4% 1% | 1,610 | 71% [ 22%
Out of Footprint 46,328 119,696 |22,950| 50% | 19% | 1,200 | 3% 1% | 1,300 | 3% 1% |25,450] 55% | 21%
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Local Priority, 20% Wind In Footprint - Energy Summary

Total
Load Wind CSP with Storage PV Renewable

Energy | Energy # Sites Energy # Sites Energy # Sites Energy
Areas (GWh) | (GWh) | (Used/Available) | (GWh) | (Used/Available) | (GWh) | (Used/Available) (GWh)
Arizona 99,437 | 14,569 175/1091 2,254 6/38 933 6/16 17,756
Colorado East 61,372 | 12,683 129/1673 1,304 4/58 597 4713 14,584
Colorado West 8,708 | 1,386 15/68 283 1/8 151 1/11 1,820
New Mexico 31,260 | 6,942 70 /3062 714 2/35 315 2/19 7,971
Nevada 57,505 | 6,580 83 /1591 1,457 4]45 468 3/10 8,505
Wyoming 27,697 | 15,278 134 /8912 0 0/0 142 1/10 15,420
In Footprint 285,979| 57,438 606 / 16397 6,012 17 /184 2,606 17/79 66,056 23.1 %

Total
Load Wind CSP with Storage PV Renewable

Energy | Energy # Sites Energy # Sites Energy # Sites Energy
Areas (GWh) | (GWh) | (Used/Available) | (GWh) | (Used/Available) | (GWh) | (Used/Available) (GWh)
COB 1,759 207 3/155 294 1/22 0 0/2 501
Idaho East 6,907 | 1,052 22 /185 0 0/0 142 1/8 1,194
Idaho Southwest 17,962 | 1,816 25/ 448 0 0/0 132 1/5 1,948
Montana 14,143 | 1,853 26/1194 0 0/0 0 0/14 1,853
Northern California |128,935| 12,916 187/ 472 1,059 3/26 428 3/30 14,403
Northwest 178,359 17,856 218/3195 0 0/0 404 3/54 18,260
Southern California | 224,197 22,472 237 /1916 2,749 7185 655 4/39 25,876
Utah 38,022 | 3,807 47 / 554 339 1/24 150 1/14 4,296
Out of Footprint |610,284| 61,979 765 /8119 4,441 12 /157 1,911 13/166 68,331 112 %

imagination at work



Local Priority, 20% Wind In Footprint - Power Summary

Load Wind CSP with Storage PV Total Renewable

Minimum | Maximum | Rating| Penetration | Rating| Penetration [Rating| Penetration |Rating| Penetration
Areas (MW) (MW) (MW) | % Min| %Max| (MW) |% Min| % Max| (MW) |% Min| % Max| (MW) |% Min| % Max
Arizona 6,995 23,051 5250 | 75% | 23% | 600 9% 3% 600 9% 3% | 6,450 | 92% | 28%
Colorado East 4,493 11,589 3,870 | 86% | 33% | 400 9% 3% 400 9% 3% | 4,670 | 104% | 40%
Colorado West 712 1,526 450 | 63% | 29% | 100 | 14% 7% 100 | 14% 7% 650 | 91% | 43%
New Mexico 2,571 5,320 2,100 | 82% | 39% | 200 8% 4% 200 8% 4% | 2,500 | 97% | 47%
Nevada 3,863 12,584 2,490 | 64% | 20% | 400 | 10% 3% 300 8% 2% | 3,190 | 83% | 25%
Wyoming 2,369 4,016 4,020 | 170% | 100% 0 0% 0% 100 4% 2% | 4,120 | 174% | 103%
In Footprint 21,249 58,087 |18,180| 86% | 31% | 1,700 | 8% 3% | 1,700 | 8% 3% 21,580 102% | 37%

Load Wind CSP with Storage PV Total Renewable

Minimum | Maximum | Rating| Penetration | Rating| Penetration |Rating| Penetration |Rating| Penetration
Areas (MW) (MW) (MW) | % Min | %Max| (MW) |% Min| % Max| (MW) |% Min| % Max| (MW) [% Min| % Max
COB 138 294 90 65% | 31% | 100 | 73% | 34% 0 0% 0% 190 | 138% | 65%
Idaho East 460 1,365 660 | 144% | 48% 0 0% 0% 100 | 22% 7% 760 | 165% [ 56%
Idaho Southwest 1,188 3,692 750 | 63% | 21% 0 0% 0% 100 8% 3% 850 | 72% | 24%
Montana 1,149 2,337 780 | 68% | 33% 0 0% 0% 0 0% 0% 780 | 68% [ 33%
Northern California | 10,297 28,319 5,610 | 54% | 20% | 300 3% 1% 300 3% 1% | 6,210 | 60% | 22%
Northwest 14,278 30,953 6,540 | 46% | 21% 0 0% 0% 300 2% 1% | 6,840 | 48% | 22%
Southern California 9,657 26,864 7,110 | 74% | 26% | 700 7% 3% 400 4% 1% | 8,210 | 86% | 31%
Utah 2,263 7,274 1,410 | 62% | 19% [ 100 4% 1% 100 4% 1% | 1,610 | 71% [ 22%
Out of Footprint 46,328 119,696 |22,950| 50% | 19% | 1,200 | 3% 1% | 1,300 | 3% 1% |25,450] 55% | 21%

imagination at work
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Local Priority, 30% Wind In Footprint - Energy Summary

Total
Load Wind CSP with Storage PV Renewable
Energy | Energy # Sites Energy # Sites Energy # Sites Energy
Area (GWh) | (GWh) | (Used/Available) | (GWh) | (Used/Available) | (GWh) | (Used/Available) (GWh)
Arizona 99,437 | 21,138 257 /1091 3,735 10/ 38 1,548 10/16 26,421
Colorado East 61,372 | 15320 155/ 1673 2,252 7/58 1,038 7/13 18,610
Colorado West 8,708 1,736 19/68 564 2/8 151 1/11 2,451
New Mexico 31,260 | 10,047 99 /3062 1,421 4/35 473 3/19 11,941
Nevada 57,505 | 9,101 115/1591 2,161 6/45 773 5/10 12,035
Wyoming 27,697 | 28,716 247 /8912 0 0/0 420 3/10 29,136
In Footprint 285,979 | 86,058 892 /16397 10,133 29/184 4,403 29/79 100,594 35.2 %
Total
Load Wind CSP with Storage PV Renewable
Energy | Energy # Sites Energy # Sites Energy # Sites Energy
Area (GWh) | (GWh) [ (Used/Available)l | (GWh) | (Used/Available) | (GWh) | (Used/Available) (GWh)
COB 1,759 394 6/155 294 1/22 142 1/2 830
Idaho East 6,907 1,406 26 /185 0 0/0 142 1/8 1,548
Idaho Southwest 17962 | 3,658 50/ 448 0 0/0 132 1/5 3,790
Montana 14,143 2,873 35/1194 0 0/0 127 1/14 3,000
Northern California | 128,935| 25,812 393 /472 2,726 8/26 1,117 8/30 29,655
Northwest 178,359 | 35,733 431/3195 0 0/0 1,645 13 /54 37,378
Southern California | 224,197 | 44,890 483 /1916 8,957 23/85 2,050 13/39 55,897
Utah 38,022 | 7,658 91/554 937 3/24 303 2/14 8,898
Out of Footprint 610,284 | 122,424 1515/8119 12,914 35/157 5,658 40/ 166 140,996 23.1 %

imagination at work



Local Priority, 30% Wind In Footprint - Power Summary

Load Wind CSP with Storage PV Total Renewable

Minimum | Maximum | Rating | Penetration | Rating | Penetration | Rating| Penetration | Rating| Penetration
Area (MW) (MW) (MW) | % Min| %Max| (MW) | % Min| % Max | (MW) | % Min| % Max| (MW) | % Min| % Max
Arizona 6,995 23,051 7,710 | 110% | 33% | 1,000 | 14% 4% 1,000 | 14% 4% 9,710 | 139% | 42%
Colorado East 4,493 11,589 4,650 | 103% | 40% 700 16% 6% 700 16% 6% 6,050 | 135% | 52%
Colorado West 712 1,526 570 80% | 37% 200 28% 13% 100 14% 7% 870 | 122% | 57%
New Mexico 2,571 5,320 2970 | 116% | 56% 400 16% 8% 300 12% 6% 3,670 | 143% | 69%
Nevada 3,863 12,584 3450 | 89% | 27% 600 16% 5% 500 13% 4% 4550 | 118% | 36%
Wyoming 2,369 4,016 7,410 | 313% | 184% 0 0% 0% 300 13% 7% 7,710 | 325% | 192%
In Footprint 21,249 58,087 26,760 | 126% | 46% | 2,900 | 14% 5% 2,900 | 14% 5% | 32,560 | 153% | 56%

Load Wind CSP with Storage PV Total Renewable

Minimum | Maximum | Rating | Penetration | Rating | Penetration | Rating| Penetration | Rating| Penetration
Area (MW) (MW) (MW) | % Min | %Max| (MW) | % Min| % Max [ (MW) | % Min| % Max| (MW) [ % Min| % Max
coB 138 294 180 | 131% | 61% 100 73% 34% 100 73% 34% 380 | 276% | 129%
Idaho East 460 1,365 780 | 170% | 57% 0 0% 0% 100 22% 7% 880 | 191% | 64%
Idaho Southwest 1,188 3,592 1,500 | 126% | 42% 0 0% 0% 100 8% 3% 1,600 | 135% | 45%
Montana 1,149 2,337 1,050 | 91% | 45% 0 0% 0% 100 9% 4% 1,150 | 100% | 49%
Northern California 10,297 28,319 11,790 | 114% | 42% 800 8% 3% 800 8% 3% | 13390 130% | 47%
Northwest 14,278 30,953 12930 91% | 42% 0 0% 0% 1,300 9% 4% 14,230 | 100% | 46%
Southern California 9,557 26,864 14,490 | 152% | 54% | 2,300 | 24% 9% 1,300 | 14% 5% 18,090 | 189% | 67%
Utah 2,263 7,274 2,730 | 121% | 38% 300 13% 4% 200 9% 3% 3,230 | 143% | 44%
Out of Footprint 46,328 119,696 | 45,450 98% | 38% | 3,500 | 8% 3% 4,000 9% 3% |52,950| 114% | 44%

imagination at work
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Mega Project, 10% Wind In Footprint - Energy Summary

Total
Load Wind CSP with Storage PV Renewable

Energy | Energy # Sites Energy # Sites Energy # Sites Energy
Areas (GWh) | (GWh) | (Used/Available) | (GWh) | (Used/Available) | (GWh) | (Used/Available) (GWh)
Arizona 99,437 | 2,344 27711091 1,130 3/38 162 1/16 3,636
Colorado East 61,372 | 6,121 67 /1673 337 1/58 301 2/13 6,759
Colorado West 8,708 196 2/68 0 0/8 0 0/11 196
New Mexico 31,260 | 6,065 62 / 3062 692 2/35 311 2/19 7,068
Nevada 57,505 | 1,328 19/ 1591 0 0/45 160 1/10 1,488
Wyoming 27,697 | 12,871 113 /8912 0 0/0 0 0/10 12,871
In Footprint 285,979 28,925 290/ 16397 2,159 6 /184 934 6/79 32,018 112 %

Total
Load Wind CSP with Storage PV Renewable

Energy | Energy # Sites Energy # Sites Energy # Sites Energy
Areas (GWh) | (GWh) | (Used/Available) | (GWh) | (Used/Available) | (GWh) | (Used/Available) (GWh)
COB 1,759 207 3/155 294 1/22 0 0/2 501
Idaho East 6,907 | 1,052 22 /185 0 0/0 142 1/8 1,194
Idaho Southwest 17,962 | 1,816 25/ 448 0 0/0 132 1/5 1,948
Montana 14,143 | 1,853 26/1194 0 0/0 0 0/14 1,853
Northern California |128,935| 12,916 187/ 472 1,059 3/26 428 3/30 14,403
Northwest 178,359 17,856 218/3195 0 0/0 404 3/54 18,260
Southern California | 224,197| 22,472 237 /1916 2,749 7185 655 4/39 25,876
Utah 38,022 | 3,807 47 / 554 339 1/24 150 1/14 4,296
Out of Footprint |610,284| 61,979 765 /8119 4,441 12 /157 1,911 13/ 166 68,331 112 %

imagination at work



Mega Project, 10% Wind In Footprint - Power Summary

Load Wind CSP with Storage PV Total Renewable

Minimum | Maximum | Rating| Penetration | Rating| Penetration [Rating| Penetration |Rating| Penetration
Areas (MW) (MW) (MW) | % Min| %Max| (MW) |% Min| % Max| (MW) |% Min| % Max| (MW) |% Min| % Max
Arizona 6,995 23,051 810 | 12% | 4% 300 4% 1% 100 1% 0% | 1,210 | 17% 5%
Colorado East 4,493 11,589 2,010 | 45% | 17% | 100 2% 1% 200 4% 2% | 2,310 | 51% | 20%
Colorado West 712 1,526 60 8% 4% 0 0% 0% 0 0% 0% 60 8% 4%
New Mexico 2,571 5,320 1,860 | 72% | 35% | 200 8% 4% 200 8% 4% | 2,260 | 88% | 42%
Nevada 3,863 12,584 570 | 15% | 5% 0 0% 0% 100 3% 1% 670 | 17% 5%
Wyoming 2,369 4,016 3,390 | 143% | 84% 0 0% 0% 0 0% 0% | 3,390 | 143% | 84%
In Footprint 21,249 58,087 8,700 | 41% | 15% | 600 3% 1% 600 3% 1% | 9,900 | 47% | 17%

Load Wind CSP with Storage PV Total Renewable

Minimum | Maximum | Rating| Penetration | Rating| Penetration |Rating| Penetration |Rating| Penetration
Areas (MW) (MW) (MW) | % Min | %Max| (MW) |% Min| % Max| (MW) |% Min| % Max| (MW) [% Min| % Max
COB 138 294 90 65% | 31% | 100 | 73% | 34% 0 0% 0% 190 | 138% | 65%
Idaho East 460 1,365 660 | 144% | 48% 0 0% 0% 100 | 22% 7% 760 | 165% [ 56%
Idaho Southwest 1,188 3,692 750 | 63% | 21% 0 0% 0% 100 8% 3% 850 | 72% | 24%
Montana 1,149 2,337 780 | 68% | 33% 0 0% 0% 0 0% 0% 780 | 68% [ 33%
Northern California | 10,297 28,319 5,610 | 54% | 20% | 300 3% 1% 300 3% 1% | 6,210 | 60% | 22%
Northwest 14,278 30,953 6,540 | 46% | 21% 0 0% 0% 300 2% 1% | 6,840 | 48% | 22%
Southern California 9,657 26,864 7,110 | 74% | 26% | 700 7% 3% 400 4% 1% | 8,210 | 86% | 31%
Utah 2,263 7,274 1,410 | 62% | 19% [ 100 4% 1% 100 4% 1% | 1,610 | 71% [ 22%
Out of Footprint 46,328 119,696 |22,950| 50% | 19% | 1,200 | 3% 1% | 1,300 | 3% 1% |25,450] 55% | 21%

imagination at work
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Mega Project, 20% Wind In Footprint - Energy Summary

Total
Load Wind CSP with Storage PV Renewable

Energy | Energy # Sites Energy # Sites Energy # Sites Energy
Areas (GWh) | (GWh) | (Used/Available) | (GWh) | (Used/Available) | (GWh) | (Used/Available) (GWh)
Arizona 99,437 | 3,645 42 /1091 4,065 11/38 1,081 7116 8,791
Colorado East 61,372 | 7,574 80/1673 996 3/58 160 1/13 8,730
Colorado West 8,708 293 3/68 0 0/8 0 0/11 293
New Mexico 31,260 | 9,076 90/ 3062 950 3/35 1,046 7119 11,072
Nevada 57,505 | 2,594 34 /1591 0 0/45 320 2/10 2,914
Wyoming 27,697 | 34,256 293 /8912 0 0/0 0 0/10 34,256
In Footprint 285,979| 57,438 542/ 16397 6,011 17/184 2,607 17/79 66,056 23.1 %

Total
Load Wind CSP with Storage PV Renewable

Energy | Energy # Sites Energy # Sites Energy # Sites Energy
Areas (GWh) | (GWh) | (Used/Available) | (GWh) | (Used/Available) | (GWh) | (Used/Available) (GWh)
COB 1,759 207 3/155 294 1/22 0 0/2 501
Idaho East 6,907 | 1,052 22 /185 0 0/0 142 1/8 1,194
Idaho Southwest 17,962 | 1,816 25/ 448 0 0/0 132 1/5 1,948
Montana 14,143 | 1,853 26/1194 0 0/0 0 0/14 1,853
Northern California |128,935| 12,916 187/ 472 1,059 3/26 428 3/30 14,403
Northwest 178,359 17,856 218/3195 0 0/0 404 3/54 18,260
Southern California | 224,197| 22,472 237 /1916 2,749 7185 655 4/39 25,876
Utah 38,022 | 3,807 47 / 554 339 1/24 150 1/14 4,296
Out of Footprint |610,284| 61,979 765 /8119 4,441 12 /157 1,911 13/ 166 68,331 112 %

imagination at work



Mega Project, 20% Wind In Footprint - Power Summary

Load Wind CSP with Storage PV Total Renewable

Minimum | Maximum | Rating| Penetration | Rating| Penetration [Rating| Penetration |Rating| Penetration
Areas (MW) (MW) (MW) | % Min| %Max| (MW) |% Min| % Max| (MW) |% Min| % Max| (MW) |% Min| % Max
Arizona 6,995 23,051 1,260 | 18% | 5% | 1,100 | 16% 5% 700 | 10% 3% | 3,060 | 44% | 13%
Colorado East 4,493 11,589 2,400 | 53% | 21% | 300 7% 3% 100 2% 1% | 2,800 | 62% | 24%
Colorado West 712 1,526 90 13% | 6% 0 0% 0% 0 0% 0% 90 13% 6%
New Mexico 2,571 5,320 2,700 | 105% | 51% | 300 | 12% 6% 700 | 27% | 13% | 3,700 | 144% | 70%
Nevada 3,863 12,584 1,020 | 26% | 8% 0 0% 0% 200 5% 2% | 1,220 | 32% | 10%
Wyoming 2,369 4,016 8,790 | 371% | 219% 0 0% 0% 0 0% 0% | 8,790 | 371% | 219%
In Footprint 21,249 58,087 |16,260| 77% | 28% | 1,700 | 8% 3% | 1,700 | 8% 3% ]19,660| 93% | 34%

Load Wind CSP with Storage PV Total Renewable

Minimum | Maximum | Rating| Penetration | Rating| Penetration |Rating| Penetration |Rating| Penetration
Areas (MW) (MW) (MW) | % Min | %Max| (MW) |% Min| % Max| (MW) |% Min| % Max| (MW) [% Min| % Max
COB 138 294 90 65% | 31% | 100 | 73% | 34% 0 0% 0% 190 | 138% | 65%
Idaho East 460 1,365 660 | 144% | 48% 0 0% 0% 100 | 22% 7% 760 | 165% [ 56%
Idaho Southwest 1,188 3,692 750 | 63% | 21% 0 0% 0% 100 8% 3% 850 | 72% | 24%
Montana 1,149 2,337 780 | 68% | 33% 0 0% 0% 0 0% 0% 780 | 68% [ 33%
Northern California | 10,297 28,319 5,610 | 54% | 20% | 300 3% 1% 300 3% 1% | 6,210 | 60% | 22%
Northwest 14,278 30,953 6,540 | 46% | 21% 0 0% 0% 300 2% 1% | 6,840 | 48% | 22%
Southern California 9,657 26,864 7,110 | 74% | 26% | 700 7% 3% 400 4% 1% | 8,210 | 86% | 31%
Utah 2,263 7,274 1,410 | 62% | 19% [ 100 4% 1% 100 4% 1% | 1,610 | 71% [ 22%
Out of Footprint 46,328 119,696 |22,950| 50% | 19% | 1,200 | 3% 1% | 1,300 | 3% 1% |25,450] 55% | 21%
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Mega Project, 30% Wind In Footprint - Energy Summary

Total
Load Wind CSP with Storage PV Renewable
Energy | Energy # Sites Energy # Sites Energy # Sites Energy
Area (GWh) | (GWHh) | (Used/Available)| (GWh) [ (Used/Available)| (GWh) | (Used/Available) (GWh)
Arizona 99,437 | 5,433 63/1091 5,503 15/ 38 1,690 11/16 12,626
Colorado East 61,372 | 7,899 83/1673 1,639 5/58 1,035 7/13 10,573
Colorado West 8,708 293 3/68 0 0/8 287 2/11 580
New Mexico 31,260 | 14,921 145/ 3062 1,533 4/35 929 6/19 17,383
Nevada 57,505 | 3,755 48 /1591 1,457 4/ 45 320 2/10 5,532
Wyoming 27,697 | 53,758 459 /8912 0 0/0 142 1/10 53,900
In Footprint 285,979| 86,059 801/ 16397 10,132 28 /184 4,403 29/79 100,594 35.2 %
Total
Load Wind CSP with Storage PV Renewable
Energy | Energy # Sites Energy # Sites Energy # Sites Energy
Areq (GWh) | (GWHh) | (Used/Available)| (GWh) | (Used/Available) | (GWHhI) | (Used/Available) (GWh)
CcoB 1,759 394 6/155 294 1/22 142 1/2 830
Idaho East 6,907 1,406 26/185 0 0/0 142 1/8 1,548
Idaho Southwest 17962 | 3,658 50/ 448 0 0/0 132 1/5 3,790
Montana 14143 | 2,873 35/1194 0 0/0 127 1/14 3,000
Northern California | 128,935| 25,812 393/472 2,726 8/26 1,117 8/30 29,655
Northwest 178,359 35,733 431/3195 0 0/0 1,645 13/54 37,378
Southern California | 224,197 | 44,890 483 /1916 8,957 23/85 2,050 13/39 55,897
Utah 38,022 | 7,658 91/ 554 937 3/24 303 2/14 8,898
Out of Footprint 610,284 122,424 1515/8119 12,914 35/157 5,658 40/ 166 140,996 23.1 %
[Total | 896,263 208,483 | 2316/24516 | 23046 63/341 [ 10,061| 69/245 | 241,590 | 27.0 %
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Mega Project, 30% Wind In Footprint - Power Summary

Load Wind CSP with Storage PV Total Renewable
Minimum | Maximum | Rating Penetration |Rating| Penetration |[Rating| Penetration Rating| Penetration
Area (MW) (MW) (MW) | % Min | %Max | (MW) | % Min | % Max | (MW) | % Min | % Max | (MW) | % Min | % Max
Arizona 6,995 23,051 1890 | 27% 8% 1,500 | 21% 7% 1,100 | 16% 5% 4490 | 64% 19%
Colorado East 4,493 11,589 2,490 | 55% 21% 500 11% 4% 700 16% 6% 3690 | 82% 32%
Colorado West 712 1,526 90 13% 6% 0 0% 0% 200 28% 13% 290 41% 19%
New Mexico 2,571 5,320 4,350 | 169% 82% 400 16% 8% 600 23% 11% | 5350 | 208% | 101%
Nevada 3,863 12,584 1,440 | 37% 11% 400 10% 3% 200 5% 2% 2,040 | 53% 16%
Wyoming 2,369 4,016 13,770] 581% | 343% 0 0% 0% 100 4% 2% 13,870] 586% | 345%
In Footprint 21,249 58,087 |24,030| 113% 41% | 2,800 | 13% 5% 2,900 | 14% 5% ]29,730| 140% 51%
Load Wind CSP with Storage PV Total Renewable
Minimum | Maximum | Rating Penetration |Rating| Penetration |Rating| Penetration Rating| Penetration
Area (MW) (MW) (MW) | % Min | %Max | (MW) | % Min | % Max | (MW) | % Min | % Max | (MW) | % Min | % Max
CcoB 138 294 180 131% 61% 100 73% 34% 100 73% 34% 380 276% | 129%
Idaho East 460 1,365 780 170% 57% 0 0% 0% 100 22% 7% 880 191% 64%
Idaho Southwest 1,188 3,592 1,500 | 126% 42% 0 0% 0% 100 8% 3% 1,600 | 135% 45%
Montana 1,149 2,337 1,050 | 91% 45% 0 0% 0% 100 9% 4% 1,150 | 100% 49%
Northern California 10,297 28,319 111,790 114% 42% 800 8% 3% 800 8% 3% 13,390 130% 47%
Northwest 14,278 30,953 [12930] 91% 42% 0 0% 0% 1,300 9% 4% 14,2301 100% 46%
Southern California 9,557 26,864 114,490 152% 54% | 2,300 | 24% 9% 1300 | 14% 5% 18,090 189% 67%
Utah 2,263 7,274 2,730 | 121% 38% 300 13% 4% 200 9% 3% 3,230 | 143% 44%
Out of Footprint 46,328 119,696 | 45,450 98% 38% | 3,500 8% 3% 4,000 9% 3% ]52,950| 114% | 44%
[Total | 67,577 | 177,783 69,480 103% | 39% |6,300] 9% | 4% [6,900] 10% [ 4% [82,680] 122% | 47%

imagination at work
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