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IWhat is ERCOT?

The Texas Legislature

restructured the Texas electric 7

market in 1999 and assigned g({eszﬁl'lﬁm
ERCOT four primary & | L j&?ﬁﬁﬁiﬂfﬁéﬁ?ﬁ
responsibilities: :

o SyStem Rellablllty 7 ‘Western

« Competitive Wholesale
Market

e Open Access to
Transmission

Interconnection

« Competitive Retail Market Interconnectior!

ERCOT is a nonprofit organization and regulated by the Public Utility Commission of Texas,
with oversight by the Texas Legislature.

ERCOT is not a market participant and does not own generation or transmission/distribution
wires.
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| 1ISOs and RTOs

« ERCOT is one of nine
independent system
operators and
regional
transmission
organizations in the
U.S. and Canada.

» Together, ISO/RTOs
serve about two-thirds
of electric consumers
in the U.S. and more
than half of consumers
in Canada.

Dual calors represant sreas in
which transmission lines or
utility service areas overlap
adjeining ISOYRTO regions.
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ERCOT includes Competitive, Municipal and Cooperative
Service Areas

- Competitive Retail Area

Municipally Owned Utilities
and Electric Co-Ops

- ercot

PUBLIC



I Market Relationships
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THE NEXT SLIDE IS
THE MOST
IMPORTANT ONE

PPPPPP



I Power Supply (Generation) Must Match Load (Demand)

 The fundamental concept behind ERCOT operations is that
generation has to match load at all times

Power
[ Generated

v

Demand/
Load

Generation

60 Hz

Frequency

* In other words, a 1 MW reduction in load has exactly the same effect
on the grid as a 1 MW increase in generation.
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IAnnuaI Energy and Peak Demand (2005-2015)

350,000 GWh - 72,000 MW
- Annual Energy Peak Demand
340,033
340,000 GWh - 70,000 MW
330,000 GWh - 68,000 MW
320,000 GWh - 66,000 MW
310,000 GWh - 64,000 MW
300,000 GWh - 62,000 MW
290,000 GWh - 60,000 MW
280,000 GWh - - 58,000 MW
270,000 GWh - - 56,000 MW
260,000 GWh 54,000 MW
250,000 GWh - 52,000 MW

2005 2006 2007 2008 2010 2011 2012 2013 2014 2015
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I Energy Use Comparison .

Other 0.6%
0.9%

Nuclear
Nuclear 11.3%
11.6%

Natural Gas

40.5% 2015 Energy Use [
E M {0

2013 Energy Use*

*Totals >100% due to rounding

Total energy consumed:
347,466,232 MWh

Total energy consumed:
331,624,102 MWh

Nuclear
11.6%

Natural Gas *Includes solar, hydro, petroleum coke,
41.1% biomass, landfill gas, and DC Ties

2014 Energy Use

Total energy consumed:
340,033,353 MWh
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Wind Generation — June 2016

ERCOT Wind Installations by Year I Cumulative MW Insialled [ SUMUlative Planned (Signed Imerconnection w14 gigned - Na Financial Security

{through June 30, 2016} Agreament with Financial Security)

2000 | 116 MW

2001 816 Mw

2002 [ 977 mw » Texas is #1 in the U.S. in wind capacity.

2003 [ 1,173 Mw * If the ERCQT Region was a separate country,
200+ [N 1.385 ww we’d be #6 in the world in wind generation

capacity (as of end of 2015).
e 1854 MW

2006 2,875 MW

2007
2008

2009

2010 9,400 MW

zon1

2012
2013

2014 12,470 MW

2015 -

2016 16,631 MW 2,922 MW 19,801 MW

2017 16,631 MW 6,505 MW EENTIE 25,330 Mw

2018 16,631 MW 6,505 MW SIS 26,833 MW

0 5,000 MW 10,000 MW 15,000 MW 20,000 MW 25,000 MW
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I Utility Scale Solar Generation — June 2016

ERCOT Solar Installations by Year B Cumulative MW Installed [l 1A Signed - Financial Security Posted

through June 30, 2016
¢ ) I 1A Signed - No Financial Security

2010 | 15 MW
2011 | 42 MW

2012 l 82 MW

2016 s 673 MW Aol 1,162 MW

2,077 MW

0 500 MW 1,000 MW 1,500 MW 2,000 MW

2,500 MW
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IWeather Impacts on Load by Customer Type

PUBLIC

Thursday,
March 12, 2015
5:00 PM

ERCOT Load: 32,955 MW
Temperature in Dallas: 69°

ercot

Residential
26.6 %

Small Commercial
28.4%

Large Commercial

and Industrial
45%

March 12, 2015

S L
50.4%

Small Commercial
24 9%

Large Commercial

and Industrial
24.7%

August 10, 2015

€——— Mon., Aug. 10, 2015

5:00 PM
ERCOT Load: 69,659 MW
Temperature in Dallas: 107°

~37,000 MW of

weather-sensitive

load -- 53% of peak

» Customer class breakdown
is for competitive choice
areas; percentages are
extrapolated for munis and
C0-0ps to achieve region-
wide estimate

» Large C&l are IDR Meter
Required (>700kW)

¢ 15-minute settlement
interval demand values




INationaI Trends

GDP VS. ELECTRIC RELATIONSHIP

Index Comparison
GDP vs Electric Consumption
2.0

18 » Slow breakdown of

16 GDP/Electric relationship /
14 » Divergent since 2010
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Source: Energy Trends Benchmarking Survey 2013, Mark Quan, November, 2013
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I Consumers Actively Reducing Energy Consumption

/,...r" B \\\.

___ incandescent

Watts Per Bulb
Annual kWh 11 15 65

s P

o

» Lighting accounts for approximately 20% of annual residential electric use and
almost 30% of commercial consumption.

» Source: Customer Value and Utility Mindset, Martin Day, November, 2013
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I Grid Security Collaboration

Federal/National:

US-CERT

UNITED STATES COMPUTER EMERGENCY READINESS TEAM

X

@ ICS-CERT

INDUSTRIAL CONTROL SYSTEMS CYBER EMERGENCY RESPONSE TEAM

Mational Electric Sector
Cybersecurity Organization

NERC

NORTH AMERICAN ELECTRIC
RELIABILITY CORFORATION

E -Mm

[\ eLecTricTy
8B INFORMATION SHARING AND ANALYSIS CENTER

State:

Dept. of Information Resources

Industry:

l North Amerlcan Trassmissien

ELECTRIC POWER
RESEARCH INSTITUTE

=2l

IRC

ISO/RTO COUNCIL

ercol >

e Critical Infrastructure
Protection Working
Group (CIPWG)

» Grid Resilience
Working Group
(GRWG)

National Labs:

~9

SNL

ldaho National Laboratory

Pacific
Northwest

NATIONAL
LABORATORY

Sandia
National _
Laboratories

xikrgonneo

MATIONAL LABORATORY
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I ERCOT Communication Channels

ercots

ERCOT website — www.ercot.com
» Today’s Outlook and grid conditions

« Dalily and seasonal weather

» Market information, prices and more

= ent inf ion about the
—*.‘ "\hat ERC [ b | day;
At
EARN MORE

EpEpE R EE [T
EREEE 58 &5

..................

Social media —join us!
« Twitter: @ERCOT _ISO

« Facebook: Electric Reliability Council
of Texas

e Linkedln: ERCOT

ERCOT mobile app
* Real-time updates
 Wholesale pricing
* Information sharing
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