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Presentation Overview

e Recent Hype on Transmission Development in the
Southwest

* Reality of Expected Energy and Transmission
Development in the West

 DOE Smart Grid Initiative and Current Directions
— Utility interests and drivers
— DOE drivers
— Impacts on transmission and distribution development
— Distribution provider impacts
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o ‘ Electric Power Plant Major
: /—' Location Selection Criteria

» A traditional thermoelectric power plant is located based on four major
technical criteria:

— Access to a fuel supply
— Access to transmission capacity
— Access to a water supply for cooling water
— Airshed quality
* A renewable energy power plant is located based on similar technical
criteria, plus:

— Appropriate quality and appropriate areal extent (land) based on
distributed resource (wind, geothermal, solar, biomass, hydro)

— Managing intermittency of the resource (wind, solar, biomass, hydro)




- ' Growth in Thermoelectric
= Power Generation

Sy

i
.

y
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Presenter
Presentation Notes
DOE/EIA Annual Energy Outlook 2004 projects 356 gigawatts of new generating capacity (2002 to 2025) (equivalent to over 700 new plants
{National Energy Policy’s projection of power needs requires 1500 new power plants using increasingly scarce water resources}
Water shortages already affect energy production in many parts of the U.S. (it’s not just a western issue) 
Water conflicts in many regions of the world threaten sources of U.S. energy supply 
U.S. security and economic health depends on a sustainable supply of both energy and water  
Failure to address energy~water challenges could intensify conflicts over scarce water supplies and jeopardize economic development


So what sort of tangible contributions can DOE make?  Next slide
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e ﬁe majority of lines under development
— /-’ are meant to access coal and wind, but
— several could access solar projects
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Utility-Scale Solar
Opportunities and Needs

e Connected directly to transmission grid
— Voltage > 69 kV
— To date all PV systems are <69kV, though some are in planning
— Kramer Junction Troughs are 115 kV

o As of August 2008 ...

— CSP
— 3,000 MW advanced stage of planning
— 33,000 MW in CA ISO queue
— 69,000 MW of applications to BLM
- PV
— 11,000 MW in CA 1SO queue
— 21,000 MW of applications to BLM

o Expected CSP needs in the Southwest— 6,000-10,000 MW @



Expected Generation

Generation Capacity Additions and
Retirements by State and Province
2010-2020
Retired Resources -
Coal Gas
Installed Resources Scale (MW)
Coal Gas Hydro Saolar 12,000 MW —T17 _ =

I U I U 8,000 MW —

Geothermal Wind Other
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WECC Generation Capacity Additions by
Resource Type: 2010 -2020
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Mote: CC, CT, and Steam Baoiler included in "Gas" category.
Capacity (MW) "Hydro" includes large and small. "Other” includes
_ biomass, IC, and Pumped Storage.
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States possibly Looking for
Additional Renewable Power

WECC Wide: 79% of RPS energy served by
in-state resources in 2020 Expected Future

State/Province with RPS
Goal or Mandate

- ' : @ State/Province without
' - RPS Goal or Mandate

6 In-State RPS
20 e e
G

Out-of-State RPS




WECC ldentified Major
ransmission Projects

‘ 30
T Foundational Projects - 2020
5 27 The diagram shows illuistrative roufings for 30 SCG Foundational
28 % i Projects 345 kV and higher. There are 10 lower voltage/reinforcement
§ projects excluded from the map for clarity.
\ Transmission Key
500 kV Single Circuit Line
MT - NW mmmmmmme=e= 346 [V Single Circuit Line
Project Names e 500 KV Double Circuit Line

1. Surwisa
2 Biythe - Devers

3, Tehachapi Uporade

4. SYUAP South

5 TCP Harry Allen - Northwest
6. TCF Northwes! - Amangosa

4. Pral Central - | ortolita

|
9. Sautheast Vallay (SEV)
10, PV - Morgan
11. Pawnee - Smoky Hill
12 Waterton - Midway
13, 5an Luis Valley
14, Gatewsy South Phase 1
18. Gateway Cemntral Phase 1
16, Sateway West Phase 1
17. Hemingway - Boardman
18, Gascade Crossing
18, 15 Corridor
20, West Mchary

21, Big Eddy - Knight \

345 kv Double Circuit Line

s DG Circuit (various vaoltages)

16
\—% Sub-Region Key
15 -

14 L CAISO NTTG
- SSPG  CG
12} SWAT BCH
) J | CCPG AESO

22, Litle Goose Area Reinforcement
Z3. Hicola - Merician

24, BC - US Interlie i
28, 12021 Cenversion

5. Hearland
27, WestHVDC
30, East VDS . ™ 1 rd 819

29. Fort McNurray - East Line A
30, Fort Mchurray - WestLine
Hotn Propecty mal e in oy patiog ie e




Identified Western US Cost
Effective Transmission Projects

Case Cost Estimates ($Mlyr)>!
Change in
Resource Transmission 12’002fGWh Incremental Production Cost Net Change
Relocation Expansion R Transmission Relative to in Cost
esources
Expected Future
Expected Future 1,810 - - -

Arizonal Phoenix-Mead-
Southern Adelanto AC to 1,638 116 (49) (105)
Nevada DC Conversion
Arizona/ Green Energy
Southern Express Phase 1,638 207 (44) (9)
Nevada 2&3 HVDC

Centennial
New Mexico West Clean 1,109 369 11 (321)

Line HVDC
Montana Chinook HVDC 956 529 (17) (342)
Wyoming Zephyr HVDC 813 418 2 (577)

. TransWest

Wyoming Express HVDC 813 337 1 (659)

Table 6: Cost Comparison of Potentially Cost-Effective Resource Relocation Alternatives with Transmission @

Expansion



But

e Tres Amigas project Is getting more national
attention and higher visibility

— Benefits of SE NM location relative to the three major
national grids Is getting interest as energy security and
reliability hub

— Stranded gas and gas shale potential in SE NM to
support wind and solar
e Sun Zia Southwest is also getting national
attention and visibility

— especially as a solar focused transmission vs. other
wind and coal focused transmission



Water is used in
drilling, completion,
and fracturing

Up to 3 million gallons
of water is needed per
well

Water recovery can be
20% to 70%

Recovered water
quality varies — from
10,000 ppm TDS to
100,000 ppm TDS

Recovered water is
commonly injected into
deep wells, but not
appropriate for all areas

Gas Shale development could be extensive
and impact water availability and quality
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Growing Limitations on Fresh Surface

— and Ground Water Availability
|
T e Little increase in surface water
3 w0 . storage capacity since 1980
; oot = Concerns over climate impacts on
227 | mamremecoy - gime  surface water supplies

Year

(Based on USGS WSP-2250 1984 and Alley 2007)

« Many major ground water
aquifers seeing reductions
In water quality and yield

(Shannon 2007)



Electric Power Generation
Water Consumption

Fossil/ bi Open-loop 20,000-50,000 ~200-300
OSSIV DIOMASS =~ e d-loop 300-600 300-480 ~30-900
steam turbine®
Dry 0 0
Open-loop 25,000-60,000 ~400
Nuclear d
} Closed-loop 500-1,100 400-720 ~30
steam turbine®
Dry 0 0
Natural Gas Open-loop 7,500-20,000 100
Combined- Closed-loop ~230 ~180 10¢
Cyclee Dry 0 0
Coal Integrated | Closed-loop 200 170 150¢e
Gasification
Combined-
D 150¢¢
Cyclee ry 0 0 50
Geothermal | ¢ 5sed-loop 2000 1350 NA
Steam
Concentrating Closed-loop 900 900 10
Solareh Dry 10 10 10
Wind and Solar N/A 0 0 1-2

Photovoltaicsi

Carbon sequestration for fossil energy generation

Fossil or
biomassk

All

~90% increase in water withdrawal and consumption




DOE and Industry
Smart Grid Directions

e DOE Focus

— Currently on Smart meters

— Moving toward distributed generation, and microgrids or
Smart Grid Nodes with distributed generation

 Industry Focus
— Smart meters
— Smart Grid Nodes — cyber and data issues
 Distributed energy management seen as large cost
center
— Intel, Cisco, IBM, Google, etc. @



' Complexity of Microgrids with
Intelligence and Control

—
— System for Supporting Advanced Distribution
Infrastructure Operations
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Small combustion
and p-turbines
Fuel cells

IC engines

Small hydro and
wind

Solar electric and
solar thermal

Energy storage

(batteries,
flywheels,...)
Plug in hybrid
vehicles

Renewable and Distributed Generation Supporting

Microgrids and the Smart Grid

e Bulk supply co_nn(_ection
(sub-transmission)
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Ref. EPRI
Less than 10-kW, single-phase
From 10-kW to 50-kW, typically three phase

Greater than 50-kW up to 10MW

Residential

Small Commercial

Commercial

Single
Customer
Microgrid



Solar Resource Hourly Load
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Molten Salt Storage + Natural Gas

Options to Address Renewable
Generation Intermittency and Capacity
Factors

One-Minute Global Irradiance (W/sq.m)

[SINGLE LOCATION|

One-Minute Global Irradiance (W/sq.m)

|20 BUNDLED LOCATIONS |—

Geographic Diversity of Energy Generation
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