It’s like a
WHOLE OTHER COUNTRY
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e Three climate zones:
2,3,4

« East to West — 850
miles

* South to North — 830
miles

* 254 counties

* 1,216 incorporated
cities

* 1,265 public school
districts

* 9,317 public schools

* 5,000,470 students

« 280,480 full-time
teachers
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Energy

Texas Energy Consumption by End-Use Sector, 2017
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15t in the nation in the
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I ERCOT Energy Sources in 2018

PUBLIC

4

ercot

Other*
1.3%

Natural Gas

Nuclear
10.9%

Natural Gas has
historically played a
large role in Texas

power generation. I

Energy prices in
ERCOT are very
sensitive to gas

prices.

2018 Energy Use

Total energy consumed:
376,370,426 MWh

*includes solar, hydro, petroleum coke, biomass, landfill gas, distillate fuel oil, net DC Tie and Block Load Transfer

imports/exports, and an adjustment for Wholesale Storage Load

Wind
Geographic diversity
growing.

Wind generation record:
19,672 MW (Jan. 21,
2019, 7:19 p.m.)

Wind penetration (load
served): 56.16%
(January 19, 2019, 3:10
a.m.)

Coal

Coal fleet includes some
newer units.

Retired or permanent
mothball status
2018/2019: 5,583 MW
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IAnnuaI Energy and Peak Demand (2008-2018)

380,000 GWh 78,000 MW
I /rrual Energy  —[J= Peak Demand

370,000 GWh 76,000 MW
360,000 GWh 74,000 MW
350,000 GWh 72,000 MW
340,000 GWh 70,000 MW
333,885
330,000 GWh T 68,000 MW
119,097
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
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

ercot

PUBLIC

5 SECO



ercot=

Summer Weather Impacts on Load by Customer Type

€ Thursday, July 19, 2018
5:00 p.m.
ERCOT Load: 73,539 MW
Temperature in Dallas: 108°

Thursday, March 1, 2018 Residential
5:00 p.m. =
ERCOT Load: 37,997 MW 48.8%

Temperature in Dallas: 62°

>35,000 MW of

weather-sensitive
load -- 48% of peak

Residential
27.7%

Small
Commercial

24.7% » Customer class breakdown

is for competitive choice

areas, percentages are

extrapolated for municipals

Large and co-ops to achieve

c ial d region-wide estimate
ommerc'? - + Large C&l are IDR Meter

Industrial Required (>700kW)

26.4% * 15-minute demand values

Small Commercial
27.1%

Large
Commercial and
Industrial

45.2%

6 SECO



Untapped EE “Resource”

Texas Energy Consumption in 2014: ~ 12797 Trillion BTU L] haa\{fgﬁl;fe Live

5.6 ) mpo

MNuclear
411

57 Rejected
e Eneray
. | Residential 6737

Wind
380

Geothermal 16/
2.5

>

-
0.02 022 . 089

Natural Gas
4219

: Ener
Industrial ay
Services

1586 6060

47%
Petroleum Used!
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Energy Legislation and Energy Codes

- Driven by energy issues
> Shortages
= Prices
= Availability (includes Natural Disasters)
> Environment

¢
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1971

- July 4, 1971. First comprehensive energy
message to Congress

SECO



1971

- National goal. Commited to complete a Liquid
Metal Fast Breeder Reactor demonstration plant
by 1980.

- Calls the breeder reactor the best hope for meeting the
growing demand for economical clean energy.

SECO



1973 - A Very Busy Year

- Energy Policy Office established.
= Responsible for formulating and coordinating
energy policies at the presidential level.
» October 6, 1973. The Yom Kippur War breaks
out in the Middle East.
» October 17, 1973, OPEC declares an oil embargo,
first "energy crisis."




1973

- Project Independence
= Goal of achieving energy self-sufficiency by 1980.

= Recalling the Manhattan Project, Nixon declares
that American science, technology, and industry
can free the United States from dependence on

foreign oil

SECO
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With Tourist Parade Slowing,
Disney Diversifies Operations
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_

. Federal Administration Act of 1974
> Replaces the Federal Energy Office.

- Establish broad energy conservation
measures and long-term energy planning.

- August 9, 1974. Gerald R. Ford becomes
President.

A ‘g
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- The Energy Policy and Conservation Act
» Increase energy production and supply, reduce
energy demand, provide energy efficiency,
and give the executive branch additional powers to
respond to disruptions in energy supply.
= Directed National Institute of Standards and
Technology (NIST) to develop test procedures

for measuring the energy efficiency of l-
appliances. ~ Sq
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- Solar Energy Research Institute (SERI)

= Federal facility dedicated to finding and
improving ways to harness and use energy from
the sun, is established in Golden, Colorado.

SECO



1977 - 1978

- 1977. Department of Energy Organization Act

= Department of Energy (DOE) is activated.
- 1978. Energy Tax Act

= Promote fuel efficiency and renewable energy tax credits.
- 1978 National Energy Conservation Policy Act

= Gave DOE the authority to set minimum energy
performance standards (MEPS) to replace those set in 1975.

> Changed the energy standards from voluntary to
mandatory.

= Federal standards took precedent over existing State
standards.

SECO



- June 20, 1979. Installed new solar panel display
and promised to increase subsidies for
alternative fuel technologies.

- Iranian revolution-resulting energy crisis. %

https://www.youtube.com/watch?v=9UeEqe30 BI, start4:00 SECO



https://www.youtube.com/watch?v=9UeEqe30_BI

Tourist spots
siphon state
gas reserves

By JIM BALL
Sentinel Star

State energy officials are siphoning gasoline from
state-controlled emergency reserves to bolster sup-
plies for fuel-thirsty tourists at Walt Disney World
and Sea World.

Both attractions operate their own service stations,
and each is receiving additional June gasoline supplies
from the state's mandatory reserve of 17 million
gallons

Florida's o1l suppliers are required to hold back 5
percent of their June supply, which is estimated at
349 million gdllons 20 million less than durmg May.

- =3 LA _ 3 PEESEEF P SR ESNIR S | BRSNS SRS RO

Walt Disney World
attendance declines
15% since mid-June

Walt Disney Productions officials late  cent to 3,017,000 for the third quarter
Thursday announced increased rev- and 3.6 percent to 6,770,000 for the
enues, net income and theme park at- nine month period :
tendance during their third quarter end- But Disney officials added that tourist
ed June 30, but noted motorist concerns  concern over energy shortages began




- Energy Security Act
> Renewable Energy Resources Act
> Solar Energy and Energy Conservation Bank Act
= Geothermal Energy Act
> Ocean Thermal Energy Conversion Act

¢
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P Disney research

Seeks savings,
Image boost

By JOHN WARK
Sertnel S

“They're sure not Mickey Mouse or
The Hall of Presidents, but they're very
much part of our operation,” says Walt
Disney World engineer Bob Cole.

“They're very peripheral. Maybe
something will come of them in five to
10 years. They sound nice, but nobody
should get too excited about them,”
says Harold Vogel, a leisure time stock
analyst with Merril Lynch Pierce Fen-
ner & Smith Inc

"They" are 17 research and develop-
ment type projects in use at Walt Dis.
ney World which transport Disney
Ruests from parking lot to theme park,
purify water, control drainage, dispose
of trash and generate energy.

As head of the Disney-owned and op-
erated Reedy Creek Utility Company,
Cole is familiar with most of the pro.
Jects, particularly those related to
energy.

In fact, the utility's headquarters is

systems is to Disney

"Remember, nothing that's good
works by itself, just to please you;
you've got to make the damn thing
work,"” it reads.

A Disney World news release on the
solar project says it is only one of many
projects on Disney property “where
new systems and technologies for to.
morrow’s world can be demonstrated

In Vogel's view, the projects give Dis-
ney two advantages: “"You can never
tell when something might come up
that might make profits in the future”
and "it's part of their futuristic image
they want — why do something the old
way when you can do something new."

Disney World public relations
spokesmen decline to say precisely how
much money Disney World's parent
company, Walt Disney Productions, has
fed into the 17 projects, but say the to-
tal runs into “tens of millions.”

On the company’s list of research pro-
Jects, which it calls “advanced proto
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one of the research and development type systems,"” are;
projects. Its roof structure is of an un- A ramteal amane. o1

The facility commenced opcmtion.in September 1982 z;nd
s R T " immediately experienced opcrallonal prqblems. A l:er
(nete o omerisysrem ke 1t in e world, " e spending a total of $15.5 million, the facility was shut
SgYe, sion) plant down in March 1983 due l? cost concgrnf. Ictozg:;c:idg
The SWEC (solid waste energy cor'x'ver . A0 T Tl minute ‘
S L T e bfcause e b JL S the original projection of 78.cu. ft. per minute, used twll)cie
0T the BYPEduct == Mot water: the electricity as was originally projected, had trou :—;
The §16 million constrqctlon co.st f(?r the pla: L, controlling the temperature zones and never proC;:esl;el
which is scheduled to begin operation in November LR Alihough it was reporte .
1981, came from the U.S. Depastment of Energy, The modifications could be made to cure those issues, no

further investment was ever made.
CIIMAMADVY NMECNIID CYDEDIMEMNTALI NIl 1IN
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1987

- National Applianc Energy Conservation
Act of 1987

> Established minimum efficiency standards for
many common household appliances.

= Congress set initial federal energy efficiency
standards and established schedules for DOE to

review and update these standards.

SECO




« Elevates SERI to National Lab status

- Energy Policy Act (EPAct) of 1992
» Including tax incentives for renewable energy and
energy conservation
- Tax exemptions to promote alternative motor tuels
Commercial Appliances, Motors, and Lighting
= “All States must review and consider adopting

the national model energy standard.”
-+ 1992 National Model Energy Code-residential

SECO



» DOE reorganization.

- Consolidated previous offices into Office of

Energy Efficiency & Renewable Energy (EERE).

SECO
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1994 Ep A.\ 3
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1994

» Nations Three Model Code Groups decide to
combining their efforts...for International Code

Council

> BOCA National Building Code (BOCA/NBC) by
the Building Officials Code Administrators

International
= Uniform Buil

| (BOCA)
ding Code (UBC) by the

International
(ICBO)

| Conference of Building Officials

= Standard Building Code (SBC) by the Southern
Building Code Congress International (SBCCI)



- Million Solar Roofs initiative.
= Install solar energy systems on one million U.S.

buildings by 2010

SECO



1990s




1999

- Executive Order 13123

- Requires all federal agencies to cut their building
energy use by 35% (relative to 1985 levels) by
2010, and cut building greenhouse gas emissions
by 30% (relative to 1990) in the same time
period.

SECO




REMEMBER THE

TITTANS




1997, 2000

 1997. First edition of ICC published
= New code edition published every three years
» 2000. International Code series published

- 2000. International Energy Conservation Code
published

“Design of energy-efficient building envelopes and
installation of energy-efficient mechanical, lighting and
power systems through requirements emphasizing
performance.

= The International Energy Conservation Code is designed to
meet these needs through model code regulations that will
result in the optimal utilization of fossil fuel and
non%epletable resources in all communities, large and
small.



AMERICAN
LUNG
ASSOCIATION.

Most

Polluted Cities

Figure 1: Steady Progress in Los Angeles
Leaves Houston With Most Exposures to Ozone Smog
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Sources: South Coast Air Quality Management District; Texas
Natural Resource Conservation Commission; and US
Environmental Protection Agency.
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The year 2000...
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Legislative Response
SB5 (2001)

Nonattainment, or

Attainment Maintainance Dallas-Fort Worth North East Texas
8-Hour Ozone
& Partial Lead =y Netton

Nonattainment Compact Area

Nonattainment for PM10
Maintenance for CO
Area

Nonattainment for
8-Hour Ozone only

Texas Emissions Reduction Plan
(TERP)

= Mobile source reduction incentives El Paso

Nonattainment
Area

Early Action Compact Area

= Reduced electricity consumption
= Texas Building Energy

Performance Standards (codes) lﬂ ! —

] Energy_ Eff|C|ent BUI|d|ng Progra m Austin Early Action Compact Area pog;g::ur
(2003)

Attainment-
Maintenance
u E m |SS | OoNns C red |t fo rrenewa b | es Corpus Christi Near Nonattainment Area
(2005)

= Building energy code update
process (2007)

= TERP extensions to 2019 (2009)
= Additional emissions crediting (2011)

San Antonio Early Action Compact Area

Houston-Galveston-Brazoria
8-Hour Ozone
Nonattainment Area

Victoria Near Nonattainment Area




Texas Health and Safety Code

Chapter 388
Texas Building Energy Performance Standards

Legislative findings...“an effective building energy code is
essential to:

1) reducing the air pollutant emissions that are affecting the
health of residents of this state;

2) moderating future peak electric power demand;
3) assuring the reliability of the electrical grid; and
4) controlling energy costs for residents and businesses in this

state.”

SECO




2005

- Energy Policy Act of 2005

 Created new tax credits for energy etficiency and
renewable energy

- National Renewable Fuels Standard that requires
alternative fuels

- Requirement to increase energy efficiency in federal
buildings

- New standards for commercial appliances, lighting,
exit signs, traffic and pedestrian signals

- 3-week extension of Daylight Saving Time

- Specified the most current model energy !-
codes (IECC 2004, ASRAE 90.1 2004). N/

SECO




- Energy Independence and Security Act
= Increase production of clean renewable fuels

> Increase the efficiency of products,
buildings, and vehicles.

= Updated standards for household appliances,
lighting, motors, walk-in coolers

- Initiatives to promote research on and deploy
greenhouse gas capture and storage options.

A g
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2009

- American Recovery and Reinvestment Act

(ARRA)

= States that accepted State Energy Program
funding as a part of the

also agreed to

adopt a building energy code for residential
construction that was equivalent to the 2009 IECC
and one for commercial buildings that was

equivalent to ASHRAE 90.1 2007.
2 ’d
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http://bcapcodes.org/policy-action-toolkit/energy-codes-and-arra/

Texas Code Update Process

Energy Request Stakeholder SECO SECO

Code for =St Meeting Review

Analysis

Publishes

d
= New Rule

Decision

Published Comment (optional)
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Recent Legislation

H.B. 1736: mandates energy efficiency for single-family
residential construction; Chap. 11 of the 2015 IRC, effective
09/01/2016

« TAC 19.53: 2015 IECC for commercial construction;
effective 11/01/2016

« TAC 19.32: ASHRAE 90.1-2013 Standard or IECC-
2015 for state funded new construction; effective
06/01/2016

for State Buildings and Institutions of Higher

- TAC 19.32: Water Conservation Design Standards L
ol
Education Facilities, effective 06/01/2016

SECO



How long does it take to pay for the
retrofit?

« Low Cost/No Cost Measures

0 — 6 months

- Lighting « 1to 8 years

« Power Factor Improvements e 3 — 8 years

« HVAC e 710 20 years

- Energy Management Systems * 4 to 12 years
 Building Envelope e 12 + years

- Commissioning « 1.51t0 6.5 years
e Steam Systems e 3years +

- Water & Wastewater - 3to 8 years

¢
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Request for Preliminary Energy Assessment
http://www.seco.cpa.state.tx.us/sch-gov/pea.php

Sign up to receive funding opportunity notices
http://www.seco.cpa.state.tx.us/funding/

Sign up to receive energy code updates
http://www.seco.cpa.state.tx.us/tbec/

¢
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http://www.seco.cpa.state.tx.us/sch-gov/pea.php
http://www.seco.cpa.state.tx.us/funding/
http://www.seco.cpa.state.tx.us/tbec/
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State Energy Conservation Office

Eddy Trevino, P.E.
eddy.trevino@cpa.texas.gov

Stephen Ross (Preliminary Energy Assessments)
stephen.ross@cpa.texas.gov

Margaret Garcia (Remote Energy Assessments)
margaret.garcia@cpa.texas.gov

Fred Yebra (Energy Code Questions)
fred.yebra@cpa.texas.gov
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