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TEP Loads & Generation Resources

Tucson

Springerville

Luna

Palo Verde

San Juan
Four Corners

New Mexico

Navajo

TEP 
345 kV

Yuma
Sundt

Planning Capacity MW
Four Corners  110 
Navajo  168 
San Juan  340 
Springerville  777 
Sundt 1‐4  422 
Luna Energy Facility  190 
DeMoss Petrie CT  75 
North Loop CT 1‐4  94 
Sundt CT 1‐2  48 
Thermal Resources  2,224 
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Kayenta

San Juan

Navajo Mine

Lee Ranch

Residential, 
42%

Commercial, 
23%

Industrial, 23%

Mining, 
12%

Retail Sales Mix



Palo Verde

New Mexico

TEP 
345 kV

Yuma

Springerville 
7 MW

Macho Springs 
50 MW

Distributed 
Generation

56 MW

U of A Tech Park
35 MW

TEP Renewable Resources

Project  In‐Service Technology Capacity, MW

Sundt–Los Reales Operational Biogas 4
SGS –Springerville Operational Fixed PV 6
UASTP I –Solon Operational SAT PV 2
UASTP II –Amonix Operational CPV 2
UASTP III –Solon Operational Fixed PV 5
UASTP IV –AstroSol Operational Fixed PV 6
SunPower Operational Fixed PV 1
Macho Springs Operational Wind 50
Total  Operational 76

NRG Solar October 2012 Fixed PV 32
SunEdison December 2012 SAT PV 25
EMCORE Solar December 2012 CPV 2
Foresight Solar December 2012 SAT PV 6
Foresight Solar December 2012 SAT PV 14
Total  2012 79

2012 Expected Renewable Capacity 155

101
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4
0

50

100

150

Solar Wind BioFuels
M
W

Renewable Portfolio
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Sun Edison
25 MW

NRG Solar
32 MW



Solar Electric Power Association (SEPA) named 
TEP 2012 Investor Owned Utility of the Year
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Single Axis Tracking Systems 45 MW
• U of A Science & Tech Park

• Foresight & Sun Edison Projects 

Concentrated PV  4 MW
• U of A Science & Tech Park

• Emcore

Flat Panel PV 40 MW
• Springerville
• NRG Solar

Wind 50 MW
•Macho Springs

Sundt
Power Boost

CSP Project 5MW
Future 2013
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Future Capacity 
Requirements



TEP Resource Planning Outlook
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Short‐Term Market Resources

Future Natural Gas Resources 

Utility Scale Renewables 

Distributed Generation

Energy Efficiency & Demand 
Response
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2012 2014         2016          2018          2020          2022          2024          2026

155 MW

75 MW

250 MW 325 MW 500 MW

120 MW 170 MW 250 MW

Utility Scale 
Renewables

Distributed 
Generation

Future Support for Intermittent Resources

TEP Renewable Resources

Combustion Turbines Demand ResponseEnergy Storage

Utility Scale  $17.5 Million
Distributed Generation $19.0 Million

2012 RES Program Cost $36.5 Million
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2012 2014         2016          2018          2020          2022          2024          2026

35 MW

TEP Energy Efficiency & Demand Response

15 MW

150 MW 250 MW 475 MW

50 MW

Energy 
Efficiency

Demand 
Response

325 MW

• Compact Fluorescent Lighting (CFL) 
• New Construction Programs
• Appliance Recycling
• Commercial & Industrial Direct Install
• Direct Load Control 

Energy Efficiency Programs    $21.0 Million
Demand Response $  3.5 Million

2012 EE Program Cost $24.5 Million
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2012 2014         2016          2018          2020          2022          2024          2026

100 MW 
Combustion 
Turbines 

Environmental 
Upgrades at 
San Juan,

Four Corners & Navajo

100 MW 
Combustion 
Turbines 

100 MW 
Combustion 
Turbines 

Fully Compliant with 
Arizona Energy 

Efficiency Standard
22% by 2020

Fully Compliant with 
Arizona Renewable 
Energy Standard
15% by 2025

Pinal Central
Tortolita
500kV EHV 

Purchase of 
Springerville 

Unit 1

2012 TEP Reference Case Plan
Future Support for Intermittent ResourcesCoal Resource Decisions
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Transmission 
Upgrade



Portfolio Emissions & Water Consumption
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TEP Resource Portfolio
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Coal 
Resources
80.1%

Natural Gas 
& Purchase 
Power
15.4%

Energy 
Efficiency 

(EE)
1.5%

Utility Scale 
Renewable 
Resources 

2.2%

Distributed 
Generation 

(DG)
0.8%

Demand 
Response 

(DR)
0.0%

Forecast Year 2012

Coal 
Resources
64.1%

Natural Gas 
& Purchase 
Power
10.1%

Energy 
Efficiency 

(EE)
15.1%

Utility Scale 
Renewable 
Resources 

7.4%

Distributed 
Generation 

(DG)
3.2%

Demand 
Response 

(DR)
0.0%

Forecast Year 2027

• Environmental upgrades result in a 23% reduction in NOx emissions and a 70% reduction in Mercury emissions by the year 2018
• Displacement from energy efficiency and renewables, keep CO2 emissions, SO2 emissions and water consumption flat though 2027.



2012 UNSE Integrated Resource Plan
Mike Sheehan

Director, Resource Planning

August 2012



UNSE Loads & Generation Resources

Tucson

Palo Verde

New Mexico

TEP 
345 kV

Yuma

Black 
Mountain

Valencia

UNS Electric  Capacity, MW 
Black Mountain        90 
Valencia  63 
Total Resources 153 
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Kingman

Lake 
Havasu

Nogales

Residential, 
44%

Commercial, 
33%

Industrial, 
12%

Mining, 
11%

Retail Sales Mix



UNSE Renewable Resources

Tucson

Springerville

New Mexico

TEP 
345 kV

Yuma

Western
Wind

10 MW

La Senita
1.2 MW

Project  In‐Service Technology Capacity, MW

Western Wind  Operational  Wind/Solar  10.5

La Senita Operational  Solar SAT  1.22

Operational Renewable Capacity  11.7

Distributed 
Generation

12 MW

20



UNSE Renewable Resources
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Black Mountain 
Solar Project 10 MW

October 2012

Western Wind  
Wind & Solar Project 10.5 MW

La Senita Solar  
Solar Project 1.2 MW



UNSE Resource Planning Outlook
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Natural Gas Resources

Existing Firm Market Capacity
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UNSE Resource Planning Outlook
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Natural Gas Resources

Utility Scale Renewables

Distributed Generation

Future Natural Gas Resources 

Short‐Term Market Resources

Energy Efficiency
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2012 2014         2016          2018          2020          2022          2024          2026

22 MW

UNSE Renewable Energy Standard

15 MW

49 MW 76 MW 114 MW

24 MW 35 MW 51 MW

Utility Scale 
Renewables

Distributed 
Generation

Utility Scale  $2.9 Million
Distributed Generation $6.4 Million

2012 RES Program Cost $9.3 Million

Future Support for Intermittent Resources 24
Combustion Turbines Demand ResponseEnergy Storage



2012 2014         2016          2018          2020          2022          2024          2026

8 MW

UNSE Energy Efficiency Standard

29 MW 53 MW 104 MW

Energy 
Efficiency

74 MW

2012 EE Program Cost $5.4 Million

• New Construction Programs
• Compact Fluorescent Lighting
• Appliance Recycling
• Commercial & Industrial Direct Install
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2012 UNSE Reference Case Plan

26

2012 2014         2016          2018          2020          2022          2024          2026

45 MW 
Combustion 
Turbine 
(Mohave)

Vail to Valencia 
115kV – 138kV 
Conversion

45 MW 
Combustion 
Turbine 
(Mohave)

21 MW 
Combustion 
Turbine

(Santa Cruz) 

Fully Compliant with 
Arizona Energy 

Efficient Standard
22% by 2020

Fully Compliant with 
Arizona Renewable 
Energy Standard
15% by 2025

Market 
Resources 200‐300 MW of Purchase Power Agreements



UNSE Resource Portfolio
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Natural Gas 
Generation, 

5.6%

Purchase 
Power 

Resources, 
94.6%

Energy 
Efficiency, 1.4%

Distributed 
Generation, 

0.9%

Utility Scale 
Renewables, 

2.3%

Forecast Year 2012

Natural Gas 
Generation, 

18.2%

Purchase 
Power 

Resources, 
52.7%

Energy 
Efficiency, 
17.3%

Distributed 
Generation, 

3.5%

Utility Scale 
Renewables, 

8.2%

Forecast Year 2027



TEP & UNSE IRP Reports

https://www.tep.com/Projects/Planning/
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Appendix
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Desert Southwest Reserve Margins
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Source: NERC 2011 Long Term Reliability Assessment



Palo Verde (7x24)  Market Price Sensitivities
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Permian Natural Gas Price Sensitivities
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CO2 Emission Prices, $/Ton
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Levelized Cost of Conventional Resources
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Levelized Cost of Conventional Resources with CO2 Tax
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Levelized Cost of Renewable Resources
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All resources assume 30% federal investment tax credit (ITC). 


