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Regional Transmission
Webinar Series

West



Who we are and what we do:

We support policies that modernize the nation’s electric power
network and unlock clean energy and economic opportunities
across the country. We believe that the backbone of a clean
electricity system and a strong economy is a resilient and
reliable transmission grid. Smart state and federal policies that
improve the way the grid is developed, planned, and paid for
will help it become a more robust, reliable, and secure network
that supports expansion of renewable energy, competitive
power markets, energy efficiency, and lower costs for
consumers.



Regional Transmission Summits

*Oregon 2010
*lowa 2010

*Kansas 2011

* Massachusetts 2012
*Ohio 2012
*Nashville 2012
*Denver 2013
*Minnesota 2013

*More to come



Regional Transmission Webinar Series

» Pacific Northwest (Concluded)
 Midwest (Concluded)
* Heartland — (Concluded)
* New England — (Concluded)
 PJM - (Concluded)
* Southeast — (Concluded)
* Rocky Mountain — Today
* Great Plains - (To Be Determined)
* National - (To Be Determined)
e Stay tuned for exact dates and times



Renewahle Energy and Transmission
Siting: Current Trends




What is NRDC?

NRDC: Natural Resources Defense Council - The Earth's Best Defense

ierpers arid Oririce EACIJ“\JJEIS

mwmwmapl_mﬂ

a safe and healthy environment

for all living things.

"2 http: / fwww.nrdc.org/
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of power than NRDC. Learn more >>

NRDC Named Best Watchdog

TreeHugger says no one does more to fight for the environment in the halls

Lo R YRGS U

SWITCHBOARD :
NRDC's staff blog i Award-winning journalism
+ Even if the FDAisn't paying attention, | West Virginia: Rescue Hopes Wane
the media is! for Four Missing Miners; Human Cost
- Listen to Lamar: End Mountaintop f Ooal Linkad 1o National Enorgy
Removal Polcy
+ Progress in Improving Transparency : * Urban Farming Succeeds in
in Environmental Protection and Wisconsin's Largest City
Climate Change in China + Geological Record Suggests
Southwest Headed for Prolonged
Drought as Climate Warms
What We Do
Latest Press Roloases Take Action

{ NATURAL RESOURCES DEFENSE COUNCIL
NRDC i carmies gest oerense

LA ONDA VERDE (NRDC EN ESPANOL)

Enter Search Here B

NRDC gets top ratings from the charity watchdogs. Learn more »

Celebrate Earth Day!
April 22 marks its 40th anniversary

Save Bristol Bay

Massive mineral mine would spoll
Alaskan wilderness

Best Political Watchdog

TreeHugger hails NRDC in 2010 Best
of Green awards

i SimpleSteps
i Advice for going green
i+ Antibacterials Q&A: Dr. Sarah

Janssen on the Hazards of Hormone
Disrupting Hand Cleaners

i+ Lighting: When No Bulb is the Best
Bulb

t ‘What The Labels Don't Say...

ABOUT US NEWS ISSUES POLICY ‘GREEN LIVING GREEN BUSINESS NRDC.TV BLOGS DONATE TAKE ACTION

RUN THIS You see a pristine
ADTO American paradise.
STOP A
MINE IN

PARADISE

VIEW OUR AD

SAYNOTO
LASKA'S
KILLER MINE

TAKE ACTION NOW

Sign up for our newsletter

Email Address SUBMIT

Follow NRDC

Shamrhs

New from NRDC
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* NRDC: Nuclear Summit Should Address Highly
Enriched Uranium Security Risks

+ FDA Acknowledges Potential Harmful Effects of
Antibacterial Chemicals

+ New Study: Climate Change Threatening Glacier

National Park Could Harm Montana's Future Tourism

and Economy

Tell the Obama administration to approve
America's first offshore wind project

Tell Congress to increase funding for global
clean water

+ Protecting People from Unsafe Chemicals: Reforming

+ Report: Simple and Inexpensive Actions Could Reduce

+ Sheryl Eisenberg's “This Green Life": Kitchen

the Toxic Substances Control Act

Global Warming Emissions by One Bilion Tons

gardening isn't just about the food.
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The Grid we have today will not
be the grid of the future.

* "Most people who don't see this high
renewables future possible are thinking
about the current grid and adding in a
small amount of renewables. But the grid
we want is one where we deploy energy
efficiency first, then renewables, and then
back them up with storage and back that
up with natural gas.”

O“ n Kammen, UC Berkeley
NRDC



Key Concepts

e Smart From The Start
* Optimize the Grid

* Fully Use Planning
— 01K
— WECC
— EIPC
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Be “Smart from the Start”

 Consult stakeholders early and involve them
In planning, zoning and siting
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Avoid cultural resource conflicts (historic
sites, tribal resources, etc.)

ldentify excellent renewable energy
resource values

Establish, when possible, pre-screened
resource zones for development

Incentivize resource zone development
with priority approvals and access to
transmission



Choose renewable energy zones that
optimize the use of the grid

Maximize the use of existing infrastructure

“Mitigation that matters” (durable and
planned conservation improvements at
larger scales)

Where zoning is not feasible (Eastern
Interconnection) use siting criteria based
on the above principles
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Operational and Management Practices

— Scheduling, control consolidation, technology,
sharing reserves

Efficient Markets for energy and grid
services

Geographic Diversity and Uncorrelated
Variability

ATC from Coal retirements, proximity to
the grid




Optimization

Optimization
= Better utilization-offexisting
system 5

= smaller footprint |
= fewer conflicts

- = fewer impacts and faster RE
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Revolution in Grid Operations

There Is wide recognition that current grid
operation Is inefficient, wasteful, and
prejudiced:in favor of traditional baseload
generation sources.

Work by NREL, WGA, WECC, Western Grid
Group, and consultants like E3, as well as
operating changes being required of PMAs
by DOE and new rule changes by FERC
show the henefits of change can no longer
be ignored.
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In addltmn TD tr ansmission, greater oper a‘rmnal ﬂElelllty Wlll be needed to suppurt hlgh levels ()f
renewable generation. Means to provide this include the following options, some of which are
already emerging in practice:

e Enhanced balancing authority cooperation, coordination, or consolidation (as has
occurred in Texas, PJM, and MISO)

e More efficient markets with shorter clearing periods, down to 5-10 mmutes (as 1S the
case aheady m MISO, PJM, and other 1egmn5) g, 2

of the United States

e Unit commitment adjustments within the day

New cnnvemmnal generation technnlngles or mﬂdlﬁcatmn



Improved wind and solar forecasting—along with efficient use of forecasts (as 1s now
OCCUITINE 1N MAany regions)

Increased connectivity among neighboring and distant regions
Expanded electricity flow across the Eastern, Western, and ERCOT Interconnections

Increased use of demand response (as 1s occurring now in PJM, ERCOT, California,
and other regions)

New, manageable electrical loads such as electric vehicle charging

Increased use of storage options.



WGA StUdy on Low Cost Meeting Renewable Energy Targets

I In the West at Least Cost:
Integ ration The Integration Challenge

=

EXpand SUb-hourly dlSpaICh and Executive Summary
intra-hour scheduling

Dynamic Transfers btw. BAAs

EIM

Improve forecasting

Geographic Diversity

Reserves management

Retool DR for integration

Flexible dispatch for existing plants
Flexibility in new generation
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Resources Required for Renewables Integration

Wind
Generation

e

Quick Start Units Shift Energy from Price sensitive load
off-peak to on-peak

e

Fast Ramping Responsive to ISO
Solar Mitigate Over dispatches
Generation __'Vider Operating Generation . LoE
Range (lower P,;.) Frequency Responsive Generati
Voltage Support

Responsive to Wind
Regulation capability Generation Production

Regulation capability

20
& CalifornialS

Your Link to Powar






Environmental
and Cultural
Factors
One piece of the
regional
transmission
planning puzzle

RELIABILITY

DEMAND
SIDE
MANAGEMENT

ENERGY
EFFICIENCY

POLICY

ENVIRONMENTAL
AND
CULTURAL DATA




s Transmission expansion needed to meet
- projected load with expected resources;

e [nclude policy Initiatives such as RPS; 111(d)
» Non Wires Options

 Consider Risks of Environmental and cultural
resource conflicts

 Include all economic variables such as fuel
prices, externalities and emission CoSts e
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Bending (Optimizing) the lines



WECC EDTF Data Viewer

Draw
o Print
Map Navigation Data Extract Basemap
Tools Legend User Guide
Layer List FEGHTH Data Download

" WECC Geospatial Data Viewer
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DOG TRIL POWER GENERATORS

LRACCGING TR/IL RUNS SIr7RLL
ELECTRIC GENERA 7'0/?

CURRENT /S
STORED IN A
FUEL CELL .
BRTTERY PACK. o
A SCRELWH~IN N
PLUG RALLOWS
DOLUNLORD OF POWER %
70 LOCRL GRID AND =g
CAN SERVE AS LERSH.
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SCRATCHING TWO
DOGS BEAIND THE
EPRS FOR TEN
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72.9 million US households report having at least one pet. 46.3

million own dogs, 62% of dog owners own only 1 dog. 26%
own 2. 7% own 3 and 5% own 4 or more.




For more information: ‘% oD

Carl Zichella

Director of Western Transmission
Natural Resources Defense Council
111 Sutter Street, 20th Floor

San Francisco, CA 94104
czichella@nrdc.org

(916) 837-7127

Read my blog here:
nttp://switchboard.nrdc.org/blogs/czichella/

—ollow me on Twitter @CarlZichella



mailto:czichella@nrdc.org
http://switchboard.nrdc.org/blogs/czichella/

Americans for a Clean Energy
Grid

Comments of Stephen Beuning
Xcel Energy, Inc
4/2/14



Xcel Energy is dedicated to being an
environmental leader

Who We Are...
a I

» 26,000+ MWs of generation

»Operating in 8 States

»No. 1 wind power provider
No. 5 solar power provider

Customers

3.4 million electric
1.9 million gas
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Capacity MW

Xcel Energy Wind Generation Growth (current)
@ PSCo (2166) B NSP (1867) @ SPS (1047)
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Installed Capacity (MW)

Xcel Energy Solar Generation Growth
B PSCo BNSP O SPS
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Focus for Industry Change

* Improved tools & methods
« Seams Coordination
« Regional transmission cost allocation
 Reliability-based Control (RBC) standard
— Western Interconnection:
« Regional pooled dispatch
« Improved congestion management
— Eastern Interconnection:

* Network tariff policy enhancements
« Regional transmission cost allocation



END



Questions?

Thank you for joining us.

Please visit our site at

Follow us on Twitter

Join us for future webinars and events, and feel
to reach out to us for any transmission-related

questions.
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http://www.cleanenergytransmission.org/

