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Transmission and Wind Capacity in Texas

By Gircan Gulen and David Bellman®

Texas has become a leader in installed wind capacity since the early 2000s. As in many other parts
of the U.S., the rapid wind expansion was based on the state’s mandates but would not have occurred
at the rate it did in the absence of federal production tax credits, high quality resources and high natural
gas prices.! Since most of the wind capacity was built in West Texas, away from major load centers,
new transmission lines were needed. The Public Utilities Commission of Texas decided to encourage
the construction of the optimal facilities with the competitive renewable energy zones (CREZ) program.
The CREZ lines, originally estimated to cost $4.9 billion, but now expected to cost about $7 billion, are
now under construction and scheduled to be finished by the end of 2013. One developer did not want to
wait for CREZ lines to be completed and built its own transmission connection.” The CREZ lines are de-
signed to have a capacity of 18 GW as compared to about nine GW of wind currently built in West Texas.
Note, however, that given the competitive market structure in Texas, the grid is open access and any type
of facility can be connected to these lines as long as they follow the proper interconnection procedures.

We wanted to test whether the CREZ lines with their 18 GW of capacity will lead to additional wind
investment. We used the AURORAxmp software to evaluate their impact but did not want to conduct
such an analysis in isolation from several key developments: the impact of Cross-State Air Pollution Rule
(CSAPR), and Maximum Achievable Control Technology (MACT) and its implementation standards for
power plants, Mercury and Air Toxic Standards (MATS), to control hazardous air pollutants such as mer-
cury on the generation portfolio. Although currently there is no federal law on limiting greenhouse gases,
such legislation is possible within the time frame of our study. Already, some states are pursuing their
own restrictions. We tried to capture this “threat” of GHG regulation via introduction of a CO, price ($14/
ton in 2018 to $40/ton in 2030). We also assumed a renewable incentive of $15/MWh; federal production
tax credit historically amounted to more than $20/MWh but it has not been available every year. In years
after the Congress let PTC expire, renewables expansion fell significantly. It may be allowed to expire
again in 2012. Although there are other incentives such as federal investment tax credits or grants, state-
level funds and renewable energy certificate markets, these, too, fail to provide consistent, predictable
support for all renewables. For example, in Texas, REC prices fell to $1-2/MWh. All of these programs
benefited wind projects the most since wind has the lowest cost structure among the renewables.

We used the latest new build cost estimates from the EIA for all types of generators.* The model was
tested based on the EIA 2010 actuals for calibration purposes; the model slightly underestimated gas de-
mand in 2010, indicating that it is somewhat more con-

servative than the actual market but otherwise a good fit. .
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Finally, we used a price trajectory developed from

other CEE work.* The current price of less than $3/
MMBtu is too low for many producers to generate acceptable revenues and continue investing in new gas
development. Oil field service costs remain strong, pushed by persistent high oil prices and other factors

such as technical challenges, work force shortages and so on. In the low natural

gas price environment that is expected to prevail through 2013, producer margins
will be heavily pressured. The industry is in the process of adjusting; consolida-
tion, write downs, and other actions will eventually restore balance, as will stron-
ger gas consumption in response to the lower price signal. The historical pattern
of price cycles is expected to return with an initial increase from the current levels
to about $7/MMBtu, adjusted for inflation, by the middle of this decade.

* Giircan Giilen is a Senior Energy Economist
and David Bellman an Advisor with the Cen-
ter for Energy Economics, Bureau of Eco-
nomic Geology, the University of Texas. Dr.
Giilen may be reached at gurcan.gulen@beg.
utexas.edu
See footnotes at end of text.
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The Base Case

Third Quarter 2012

We simulated Eastern Interconnect and ERCOT regions since the 27 states covered by CSAPR are lo-
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cated in these regions. We accounted for
trading of emissions allowances across
states for the first two years as allowed
in the program.’ Although much retire-
ment of coal capacity is predicted, for
the most part, gas-fired capacity (more
than 28 GW) will replace them and meet
growing electricity demand, with addi-
tional wind (1.1 GW) becoming a factor
later in our time frame. It is likely that
the prospects of wind are hurt with the
low price of natural gas in later years of
our cyclical forecast.

The ERCOT system came close to
wide-ranging outages in the summer of

2011; and there are concerns about shortages in peak summer days going forward. Despite these con-
cerns, no new capacity is expected to be built until 2017. ERCOT does not have a capacity market
and energy prices are capped at $3,000/MWh. The price signals are not strong enough for new builds
although the model implies demand side curtailment (i.e., shortages) picking up over these initial years.®

The ERCOT CREZ Case
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In order to evaluate the impact of ad-
ditional CREZ lines, we increased the
capacity of lines to the planned 18 GW
limit in the Western part of the ERCOT
grid. The additional transmission capac-
ity in West Texas with some of the best
wind resources did not lead to any new
wind (or any other renewable capacity)
in ERCOT. A little over 27 GW of gas-
fired capacity will be needed to compen-
sate for lost coal capacity and to meet
demand growth. The $15/MWh renew-
able subsidy is not sufficient for dispatch
economics to favor wind over gas-fired
generation given our gas price forecast.

However, CREZ yielded benefits in the form of reduced congestion, which allowed more wind gen-
eration from the West to get dispatched in the ERCOT market. In the base case without CREZ, we
observe wind builds in 2029 and 2030 but these occur in Houston and North zones. With CREZ lines,

these units are no longer necessary.

Next, we increased the incentives to $25/MWh for wind, which is more consistent with support pro-
vided by federal production tax credits and renewable energy certificates in the past, and to $35/MWh
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for solar, which remains more costly and
requires additional support. These addi-
tional subsidies, with an estimated cost
of $9 billion from 2019-2030, encourage
12.7 GW of wind and 1.6 GW of solar
thermal capacity. Less, but still signifi-
cant, gas-fired capacity (24 GW) will
still be needed.

It is also worth noting that expansion
of renewable capacity (as well as gas ca-
pacity) speeds up after 2018, the year we
introduce a cost on carbon emissions and
when MATS is expected to become fully
implemented.
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Conclusion

With this exercise, we have seen that it is important to capture dynamic interactions among energy
and environmental policies as well as industry developments. Analyses that focus on a single factor
will likely miss important forces and counterforces. Although CREZ lines may not directly lead to new
builds of renewables, they seem to provide additional benefits to the grid by lowering the cost of conges-
tion and allowing the dispatch of more wind power from the West. However, the impact of CREZ lines is
dwarfed by the importance of renewables subsidies, the impact of EPA regulations, and potential penal-
ties on carbon emissions. In future work, we plan to introduce technology improvement for renewables
that would enhance capacity factors and reduce their costs going forward. Related to ERCOT, we will
investigate price signals and demand side curtailment further.

Footnotes

!'See Lessons Learned from Renewable Energy Credit (REC) Trading in Texas (2009), CEE project report to
State Energy Conservation Office. (http://www.beg.utexas.edu/energyecon/transmission_forum/tf.php).

2 For example, see http://www.reuters.com/article/2009/10/26/utilities-wind-texas-idUSN2620354820091026
(last accessed on March 12, 2012).

3 Updated Capital Cost Estimates for Electricity Generation Plants, November 2010. http://www.eia.gov/oiaf/
beck plantcosts/index.html

* See Foss, The Outlook for U.S. Gas Prices to 2020: Henry Hub at $3 or $10?, Oxford Institute for Energy
Studies, December 2011, http://www.oxfordenergy.org/2011/12/the-outlook-for-u-s-gas-prices-in-2020-henry-hub-
at-3-or-10/ for a comprehensive review of U.S. natural gas market conditions and prospects.

5 See U.S. Gas-Power Linkages: Building Future Views for a detailed discussion of these factors and their im-
pact on the electricity generation portfolio and gas demand. (http:/www.beg.utexas.edu/energyecon/thinkcorner/

Think%20Corner%20Gas-Power%20Linkages.pdf).
¢ We will investigate these conditions further in a separate article.

Member-Get-A-Member Campaign

IAEE’s Member-Get-A-Member campaign continues in 2012. IAEE believes you know quite well the value of member-
ship in our organization. Furthermore, membership growth is one of the Association’s top strategic initiatives. With your
knowledge of our organization’s products/services, publications and conferences, we know that you are in the ideal position
to help us grow. The process to win rewards for your self is quick and easy!

Here’s How the Program Works:

» For each new IAEE member you recruit, you receive THREE months of membership free of charge.

* New Members must complete the online IAEE membership application form at https://www.iaee.org/en/membership/
application.aspx Make sure the member(s) you refer mentions your name in the “Referred By” box located on the
online membership application form.

* The more new members you recruit the more free months of membership you will receive. There is no limit to the
number of new members you may refer.

Membership Recruitment Period and Additional Incentive:

* This special program will run from May 1, 2012 — September 1, 2012.

* The Member that refers the most new members to IAEE during this timeframe will receive a complimentary regis-
tration to attend the Austin USAEE/IAEE North American Conference (this prize may be assigned by the winner to
another member, yet must be used for complimentary registration to attend the Austin conference only).

IAEE Tips for Success:

» Promote the benefits of [AEE membership - Share your IAEE passion with others! Visit https://www.iaee.org/en/in-
side/index.aspx for a brief overview of [AEE.

» Connect with colleagues — Invite your co-workers, colleagues and friends to IAEE conferences.

» Keep IAEE membership applications at your fingertips - Please contact David Williams at iace@iaee.org and request
that membership applications are mailed to your attention. Feel free to hand these out on your travels.

» Let IAEE do the work for you — Send us an email at iace@iaee.org letting us know who should be invited to join IAEE
(we need full name and email address) and we will contact who you refer to see if they have an interest in joining [AEE.
If the member joins during the timeframe above you will be given three months of membership free per member you
recruit!

We encourage all members to help our organization grow. At the same time, you will be rewarded with free membership

months and an opportunity to have your conference registration fee waived at a coming IAEE conference.
Thank you for making IAEE the great organization that it is!




