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¢ƘŜ CŜō Ψнм 9w/h¢ DǊƛŘ CŀƛƭǳǊŜ 
CƻŎǳǎ ƻŦ ¢ƻŘŀȅΩǎ tǊŜǎŜƴǘŀǘƛƻƴ

üReview of Causes, Immediate and Systemic
üRenewable Energy Intermittency
üFuture of Texas Grid and Public Policy Impacts 

Gregg Goodnight, TRCS and CO2 Coalition Member

Dispatchable power: When You Need it, You Need it!
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CŜō Ψнм hǳǘŀƎŜ ςTRCS Lessons Learned

1. Reliability of the ERCOT electrical grid is being 
slowly compromised by the cumulative impact of 
public policy favoring renewable energy additions

2. Intermittency is an inherent aspect of renewable        
power and needs to be addressed by public policy

3. Adequate levels of dispatchable power need to be 
maintained through appropriate policy for power pricing 
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The ERCOT System

Source: ERCOT

+ 1,800 Participants
86 GW demand at peak
+710 generation units
+46,500 miles HV 
transmission lines
+ $0.7 billon new trans. 
projects 2020 ($8B total)

ERCOT

Grid Facts Renewables

Texas leads US in wind 
capacity (30GW); 20% of US
13,000 turbines, 150 farms 
Record 23.6 GW (25Jun21)  
Grid solar 4.9 GW capacity 
όƎǊƻǿƛƴƎ ǘƻ мф D² ōȅ Ψнрύ
Batteries 0.3 GW capacity



ERCOT Power Supply - 2020

Source
Capacity, 
GW

Avg. 
Utilization

TWh/ yr Avg. GW
% 

Nominal 
Capacity

% of 
Delivered 

Power

Wind 31.4 31.7% 871 9.9 28.1% 22.9%

Solar 4.9 20.3% 87 1.0 4.4% 2.3%

Hydro 0.5 26.5% 12 0.14 0.5% 0.3%

Coal 13.5 57.7% 685 7.8 12.1% 18.0%

Natural Gas 56.1 35.3% 1,738 19.8 50.3% 45.6%

Nuclear 5.1 91.8% 415 4.7 4.6% 10.9%

Total 111.7 38.9% 3,809 43.4 100% 100%
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Average load is 43GW and capacity is 
112GW, the issue is generating power 
as you need it and where you need it
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Intermittent power 
was 25% of delivered 

power in 2020
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Natural gas expected 
to be <30% by 2025
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Nuclear supplies 
baseload power
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Current PUC Pricing Policy

üά9ƴŜǊƎȅ hƴƭȅέΣ ǇŀȅƳŜƴǘ ŦƻǊ ŘŜƭƛǾŜǊŜŘ ǇƻǿŜǊΦ 5ŀȅ-ahead bidding 
for supply of regional power; no capacity component for pricing

aŀǊƪŜǘ ŘŜǎƛƎƴ ŀŦǘŜǊ ŘŜǊŜƎǳƭŀǘƛƻƴ ƛƴ ŜŀǊƭȅ нлллΩǎ:

üTexas is not in total control: Impact of Federal Production Tax 
Credits and Investment Credits and Carbon Offsets distort market

üIntent ĄMarket signaling pricing supporting re-investment

üReality ĄEmergency pricing with short-term spikes. $9,000 MWh

Along with the PTC and Carbon Offset 
pricing, Federal Investment Tax Credits 

of 26-30% over the last 20 years has had 
a cumulative impact on pushing new 
capacity almost exclusively towards 

renewable power additions 



üThe week ahead ςwarnings that this was 
going to be bad! Peak load near 75GW.
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2021 Grid Outage- Big Picture

üMaintenance outages for coal/gas deferred 
ŦǊƻƳ Ŧŀƭƭ Ψнл ςlack of manpower due to COVID 
restrictions (10-12GW unavailable power from 
thermals including coal, and gas) 

Pre-storm Activity
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2021 Grid Outage- Big Picture
Critical Period

Storm Uri Late 2/14 to Early 2/15

ü76.8GW Load seen! Load shedding late 
evening Č Ramp up of dispatchable power 
as wind and solar 9.1GWČ 5.3GW

üDispatchable power supply trips

üLoss of frequency control
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House Process HR8019

Sponsor A.O. Cortex (D-NY)

Co-sponsor None

Introduced 8/11/20

Committee Referral Science, Space and Tech; 
Judiciary, Energy and 
Commerce, 3 others

Status IŀǎƴΩǘ ƳŀŘŜ ƛǘ ƻǳǘ ƻŦ 
committee

Prognosis Likely to be carried into 
the 117th Congress 
ǇŜƴŘƛƴƎ bƻǾ Ψнл ŜƭŜŎǘƛƻƴ

Source: ERCOT
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Immediate Cause of Failure

During critical period from 01:00AM 
to 02:00AM on 2/15/21, lack of 

dispatchable power combined with 
increasing system load and loss of 

power from windresulted in loss of 
control of system frequency 
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Spin and Public Perception

Texas legislative hearings Ą focus on lack 
of winterization following the 2011 freeze: 
not mandatory, not strong enough

ά¢ƘŜ ŦƻŎǳǎ ƻƴ ǿƛƴŘ ƛǎ 
ŀ ǊŜŘ ƘŜǊǊƛƴƎέ- Dan 
Cohan, Rice U.

ά¢ƘŜ ŜȄǘǊŜƳŜ ŎƻƭŘ ƛǎ ŎŀǳǎƛƴƎ 
ǘƘŜ ŜƴǘƛǊŜ ǎȅǎǘŜƳ ǘƻ ŦǊŜŜȊŜ ǳǇέ 
ςJason Bordoff, Columbia U.

άΧǘŀƪŜ ŀ ƘŀǊŘ ƭƻƻƪ ŀǘ ǘƘŜ ǎǘŀǘŜΩǎ 
deregulated marketplace and fix 
ƛǘǎ ŦƭŀǿǎέΦ  - Dave Lieber, Dallas 
Morning News, 2/19/21

ά¢ƘŜ ōƭŀƳŜ Ŧŀƭƭǎ ƻƴ 
!ōōƻǘǘΦέ άtƭŜŀǎŜ Řƻ 
ƴƻǘ Ŧŀƭƭ ŦƻǊ !ōōƻǘǘΩǎ 
ǘǊƛŎƪǎέ ςDemocratic 
Party Chair Gilberto 
Hinojosa
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Spin and Public Perception
άΧ ƛǘ ǿŀǎ ƴŀǘǳǊŀƭ 
gas that basically 
shut down in Texas 
that caused all of 
that of that horrible 
carnage for people, 
ƛǘ ǿŀǎ ŀǿŦǳƭΦέ   /bb 
Interview ς9/12/21Senator Joe Manchin, D, West Virginia 
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Power Contributions  
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Dispatchable vs Weather Dependent Power
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Texas Wind Impact during Storm Uri
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Northern Hemisphere Pressure Anomaly

North America

Sea Level, Feb. 14-18, 2021 mb
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High Pressure Over North America

üAfter Uri moved through, wind 
turbines were idled all the way 
up to Canada, including fully 
winterized units

üA high-pressure front  
stabilized over Texas and 
the US plains region 

üHigh pressure weather 
patterns are common in both 
winter and summer and 
impact wind velocities
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Instability - Minor Contributors 

House Process HR8019

Sponsor A.O. Cortex (D-NY)

Co-sponsor None

Introduced 8/11/20

Committee Referral Science, Space and Tech; 
Judiciary, Energy and 
Commerce, 3 others

Status IŀǎƴΩǘ ƳŀŘŜ ƛǘ ƻǳǘ ƻŦ 
committee

Prognosis Likely to be carried into 
the 117th Congress 
ǇŜƴŘƛƴƎ bƻǾ Ψнл ŜƭŜŎǘƛƻƴ

üFreezing of wind turbines

üFreezing of gas wells

üNuclear reactor outage

üERCOT not connected to national grids
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Issues with Thermal Power

House Process HR8019

Sponsor A.O. Cortex (D-NY)

Co-sponsor None

Introduced 8/11/20

Committee Referral Science, Space and Tech; 
Judiciary, Energy and 
Commerce, 3 others

Status IŀǎƴΩǘ ƳŀŘŜ ƛǘ ƻǳǘ ƻŦ 
committee

Prognosis Likely to be carried into 
the 117th Congress 
ǇŜƴŘƛƴƎ bƻǾ Ψнл ŜƭŜŎǘƛƻƴ

üLack of proper prioritization of supply of electricity to NG 
supply chain, heat tracing/compressors. Magnitude?
üNatural gas supply to a power plant was shut due to 

interruptible power contract
üOne plant incurred low voltage trip ahead of a frequency trip
üCoal in railroad cars iced over
üPoor timing of shutdowns, e.g. pigging of NG supply line
üNet impact of low NG header pressures?
üToo many plants in planned outages
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Calls to Fix the Grid

House Process HR8019

Sponsor A.O. Cortex (D-NY)

Co-sponsor None

Introduced 8/11/20

Committee Referral Science, Space and Tech; 
Judiciary, Energy and 
Commerce, 3 others

Status IŀǎƴΩǘ ƳŀŘŜ ƛǘ ƻǳǘ ƻŦ 
committee

Prognosis Likely to be carried into 
the 117th Congress 
ǇŜƴŘƛƴƎ bƻǾ Ψнл ŜƭŜŎǘƛƻƴ

üHearings held in Texas House (2/25-26) and US House (3/24)

üCƻŎǳǎ ƻƴ нлмм ŦǊŜŜȊŜ ŀƴŘ ƴŜŜŘ ŦƻǊ άǿƛƴǘŜǊƛȊŀǘƛƻƴέ

üTexas Legislature passes non-ǇǊŜǎŎǊƛǇǘƛǾŜ {.оΣ όΨŦƛȄ ǘƘŜ ƎǊƛŘΩ ōƛƭƭύΦ 
Ą broad authority to PUC to restructure power pricing policy.
üGov. Greg Abbott issues a strong directive to fix underlying issues
üMultiple Federal initiatives in Washington have the potential to 

totally impact the reliability of the ERCOT grid, especially a 
national renewable mandate (100% by 2035?) 
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Intermittency of Renewables
Take-home messages for today!

üRenewable intermittency was one of the three major components of 
9w/h¢ CŜōǊǳŀǊȅ Ψнм ŎǊŀǎƘ
ü²ƛƴŘ ŀƴŘ ǎƻƭŀǊ ŦŜŘ ǘƻ ǘƘŜ ƎǊƛŘ ƻƴ ŀƴ άŀǎ-ŀǾŀƛƭŀōƭŜέ ōŀǎƛǎ
üWho owns this intermittent nature of renewables? ςIn practice, 

costs and risks are socialized. Grid customers pay for the excess costs 
and bear incremental risks
üWho benefits? ςLƴ ǇǊŀŎǘƛŎŜΣ ŜƭŜŎǘǊƛŎƛǘȅ ǇǊƻǾƛŘŜǊǎ ǘƘŀǘ ƳŀǊƪŜǘ άмлл҈ 
ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅέ ǇŀŎƪŀƎŜǎΦ /ƻƳǇŀƴƛŜǎ ǘƘŀǘ ǘƻǳǘ млл҈ άŎƭŜŀƴέ 
power.
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Intermittency of Renewables

üWind and solar advocates argue that all power 
sources are intermittent; they cite planned and 
unplanned thermal outages (gas/coal/nuclear) 
üThis is a false equivalence
üIntermittent nature of wind and solar are 

weather-related and non-controllable. They are 
routine on a daily, monthly, and seasonal basis. 
This is in addition to operational outages
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Engineering the Grid for Reliability
ü Intermittency of renewables must be addressed!
ü ERCOT is short a minimum of 10GW of dispatchable power
ü Berkshire Hathaway pitched addition of 10GW natural-gas 

fired power if profitability is guaranteed 
ü Best technical solution may be RICE (Reciprocating Internal 

Combustion Engines) like those seen at South Texas 
Electrical Co-op and City of Denton

ü Requirements for new weather-dependent power sources 
to provide back-up at their own expense
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Feeding Electrons into the Grid; 
Are All Electrons the Same?

Current PUC pricing policy: All electrons fed 
into the grid are priced the same. There is 
no premium for consistency of output or 
ŘƛǎǇŀǘŎƘŀōƛƭƛǘȅΦ 9ȄǘŜǊƴŀƭ ǎǳǇǇƻǊǘ ŦǊƻƳ t¢/Ωǎ 
and carbon credits tilt playing field
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Monthly Abilene Wind Speed

House Process HR8019

Sponsor A.O. Cortex (D-NY)

Co-sponsor None

Introduced 8/11/20

Committee Referral Science, Space and Tech; 
Judiciary, Energy and 
Commerce, 3 others

Status IŀǎƴΩǘ ƳŀŘŜ ƛǘ ƻǳǘ ƻŦ 
committee

Prognosis Likely to be carried into 
the 117th Congress 
ǇŜƴŘƛƴƎ bƻǾ Ψнл ŜƭŜŎǘƛƻƴ4
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Example: August Doldrums

House Process HR8019

Sponsor A.O. Cortex (D-NY)

Co-sponsor None

Introduced 8/11/20

Committee Referral Science, Space and Tech; 
Judiciary, Energy and 
Commerce, 3 others

Status IŀǎƴΩǘ ƳŀŘŜ ƛǘ ƻǳǘ ƻŦ 
committee

Prognosis Likely to be carried into 
the 117th Congress 
ǇŜƴŘƛƴƎ bƻǾ Ψнл ŜƭŜŎǘƛƻƴ
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UK Power Prices, 2021
ü¦Y Ŏƻŀƭ ŎƻƴǎǳƳǇǘƛƻƴ ƛƴ Ψлс ǿŀǎ 
рмaa a¢Σ ƛƴ Ψмф ǿŀǎ млaa a¢ 
with 70% imported 

üUK power depends on wind 
turbines in North Sea

üGas is the primary energy back-up 
for both UK and Europe

üLack of power from low wind 
resulted in high demand for natural 
gas that was costly and unavailable

üTypical residential prices for power 
have been Euro100-200/MWh

üGas-based chemical industry in the 
UK shut down due to non-
competitive position




