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Crypto Mining and Texas Power Grid

sources:
https://theminermag.com/news/2024-02-29/bitcoin-mining-map-north-america-texas/riot
https://x.com/JMellerud/status/1584787940881965057
https://www.ercot.com/files/docs/2024/05/05/LLI%20Queue%20Status%20Update%20-%202024_5_2.pdf
https://www.riotplatforms.com/
https://www.texasmonthly.com/news-politics/texas-bitcoin-mining-solar-power-grid/
https://www.bloomberg.com/news/articles/2022-11-03/bitcoin-btc-miners-are-still-moving-to-texas-despite-power-grid-issues
https://insider.govtech.com/texas/news/texas-ercot-response-to-lawmakers-bitcoin-mining-concerns-a-work-in-progress

https://theminermag.com/news/2024-02-29/bitcoin-mining-map-north-america-texas/riot
https://x.com/JMellerud/status/1584787940881965057
https://www.ercot.com/files/docs/2024/05/05/LLI Queue Status Update - 2024_5_2.pdf
https://www.riotplatforms.com/
https://www.texasmonthly.com/news-politics/texas-bitcoin-mining-solar-power-grid/
https://www.bloomberg.com/news/articles/2022-11-03/bitcoin-btc-miners-are-still-moving-to-texas-despite-power-grid-issues
https://insider.govtech.com/texas/news/texas-ercot-response-to-lawmakers-bitcoin-mining-concerns-a-work-in-progress
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How Possibly Cryptominers Impacting the Power Grid?
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Sources: 
https://atlas.eia.gov/apps/895faaf79d744f2ab3b72f8bd5778e68/explore

https://atlas.eia.gov/apps/895faaf79d744f2ab3b72f8bd5778e68/explore
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Cryptocurrency-
mining Firms’  
Response

ERCOT-wide 
Load Response

Non-summer -0.17 0.78

Summer -0.40 0.89

Why does such a Strategic Behavior Matter?

Percentage curtailed at S21 Strike Price ($140 - 310/MWh)

Percentage curtailed at $500/MWh

Percentage curtailed at $1000/MWh

Percentage of 5-min Intervals where LFLs Curtailed for High Prices (Sep 23 through Feb 24)

• Responses across facilities are inconsistent
• Miners could be irrational

• ERCOT has to utilize frequency regulation to manage these unexpected variations
• These loads' ramping up or down behavior is often faster than regulation services utilized by ERCOT

Data sources: 
https://www.ercot.com/files/docs/2024/05/05/LLI%20Queue%20Status%20Update%20-%202024_5_2.pdf

https://www.ercot.com/files/docs/2024/05/05/LLI Queue Status Update - 2024_5_2.pdf
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Understanding the behavior of these farms is 
extremely important for ERCOT to 
strategically manage these resources
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Energy/Cash flow diagram of a typical mining farm

Day Ahead Market

Miscellaneous

Efficiency loss

Hashing rate

Revenue from 
selling 
Cryptocurrency

ERCOT 
Settlement

Settlement

𝐸𝑡
𝐹𝑎𝑟𝑚 = 𝐸𝑡

𝑃𝑃𝐴 + 𝐸𝑡
𝐷𝐴𝑀 + 𝐸𝑡

𝑅𝑇𝑀 = 𝐸𝑡
𝑀𝑖𝑛𝑖𝑛𝑔

+ 𝜓 𝐸𝑡
𝐻 , 𝑇𝑡

sources:
https://www.riotplatforms.com/
https://news.bitcoin.com/bitcoins-hashpower-remains-high-up-163-in-5-months-foundry-usa-commands-top-mining-pool/
https://www.coindesk.com/markets/2014/09/20/cryptocurrency-miners-turn-to-exotic-cooling-systems-as-competition-heats-up/

https://www.riotplatforms.com/
https://news.bitcoin.com/bitcoins-hashpower-remains-high-up-163-in-5-months-foundry-usa-commands-top-mining-pool/
https://www.coindesk.com/markets/2014/09/20/cryptocurrency-miners-turn-to-exotic-cooling-systems-as-competition-heats-up/
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4CP Avoidance

4𝐶𝑃 𝐶𝑜𝑠𝑡 = 𝑇𝐷𝑆𝑃𝐶𝑜𝑠𝑡

𝑃𝐽𝑢𝑛𝑒
𝑓𝑖𝑟𝑚

+𝑃𝐽𝑢𝑙𝑦
𝑓𝑖𝑟𝑚

+𝑃𝐴𝑢𝑔𝑢𝑠𝑡
𝑓𝑖𝑟𝑚

+𝑃𝑆𝑒𝑝𝑡𝑒𝑚𝑏𝑒𝑟
𝑓𝑖𝑟𝑚

𝑃𝐽𝑢𝑛𝑒
𝑆𝑦𝑠𝑡𝑒𝑚

+𝑃𝐽𝑢𝑙𝑦
𝑆𝑦𝑠𝑡𝑒𝑚

+𝑃𝐴𝑢𝑔𝑢𝑠𝑡
𝑆𝑦𝑠𝑡𝑒𝑚

+𝑃𝑆𝑒𝑝𝑡𝑒𝑚𝑏𝑒𝑟
𝑆𝑦𝑠𝑡𝑒𝑚  

500 MW firm

$29.76M annually
sources:
Icons from Flaticons.com
https://www.riotplatforms.com/
https://www.oncor.com/content/dam/oncorwww/documents/about-us/regulatory/tariff-and-rate-schedules/Tariff%20for%20Retail%20Delivery%20Service.pdf.coredownload.pdf
https://www.eia.gov/electricity/gridmonitor/dashboard/custom/pending
http://www.energyonline.com/Data/GenericData.aspx?DataId=5&ERCOT___Actual_Load

https://www.riotplatforms.com/
https://www.oncor.com/content/dam/oncorwww/documents/about-us/regulatory/tariff-and-rate-schedules/Tariff for Retail Delivery Service.pdf.coredownload.pdf
https://www.eia.gov/electricity/gridmonitor/dashboard/custom/pending
http://www.energyonline.com/Data/GenericData.aspx?DataId=5&ERCOT___Actual_Load
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Firm Energy Consumption Signatures

sources:
Icons from Flaticons.com
https://www.riotplatforms.com/

https://www.riotplatforms.com/
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RSI: A momentum oscillator that measures the speed and change of 
price movements, used to identify overbought or oversold 
conditions

Bitcoin vs Crypto-miners Energy Consumption
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BTC Prices do not dictate short term energy consumptions

sources: https://www.riotplatforms.com/

https://www.riotplatforms.com/


11©2024 Subir Majumder, All Rights Reserved. subir.majumder@tamu.edu

Cooling load due to ventilation

Cooling Requirements vs Energy Consumption

r: -0.04, p-value: 0.03

𝑄𝑐𝑜𝑜𝑙𝑖𝑛𝑔 = ሶ𝑚 × 𝐶𝑝 × (𝑇𝑜𝑢𝑡𝑠𝑖𝑑𝑒 −𝑇𝑖𝑛𝑠𝑖𝑑𝑒 )

r: -0.12, p-value: 0.00
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Electricity Prices vs Energy Consumption

max 

∀𝑡

ሻሺ 𝜋𝑡
𝐵 𝑘𝐵𝐸𝑡

𝐻 − 𝜋𝑡
𝑅𝐸𝑡

𝑅 − 𝜋𝑡
𝐷𝐸𝑡

𝐷  +  𝛾 𝐸𝑡
𝑀

Miners are profit maximizers:
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r: -0.07, p-value: 0.00

r: -0.19, p-value: 0.00

                     

 
  
 
  
  

  
  
 
  
  
 

 
  

  
 

                     

 
  
 
  
  

  
  
 
  
  
 

 
  

  
 

                      

 
  

 
  
  

  
  
 
  
  
 

 
  

  
 

                      

 
  

 
  
  

  
  
 
  
  
 

 
  

  
 

                      

 
  

 
  
  

  
  
 
  
  
 

 
  

  
 

                      

 
  

 
  
  

  
  
 
  
  
 

 
  

  
 

                     

 
  

 
  
  

  
  
 
  
  
 

 
  

  
 

                      

 
  

 
  
  

  
  
 
  
  
 

 
  

  
 

r: -0.07, p-value: 0.00

r: -0.13, p-value: 0.00

Entire data 10 AM – 8 PM11 PM – 6 AM
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Electricity Prices vs Energy Consumption

3 PM – 7 PM
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r: -0.29, p-value: 0.00

r: -0.42, p-value: 0.00

r: -0.18, p-value: 0.00

r: -0.25, p-value: 0.00
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How Could Miners hedge against 4CP?

max 

∀𝑡

ሻሺ 𝜋𝑡
𝐵 𝑘𝐵𝐸𝑡

𝐻 − 𝜋𝑡
𝑅𝐸𝑡

𝑅 − 𝜋𝑡
𝐷𝐸𝑡

𝐷  +  𝛾 𝐸𝑡
𝑀

Miners are profit maximizers:

4CP Time of day 
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How Miner’s Past Responses Affect Current Response
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Φ 𝐵𝑆 𝜙 𝐵 ∇𝑑∇𝑠
𝐷𝑦𝑡 =  Θ 𝐵𝑆 𝜃 𝐵 𝜖𝑡

Historical data Seasonally differenced data
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AR-X Model
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Empirical Model

Non-summer

Summer
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• The model is based on the current understanding of physical processes, and likely would change with 
intricate details of the miners

• Relationships between these factors are non-trivial and require careful examination over specific time 
periods

• Focused on consumption patterns rather than market bidding strategies (not enough data)

• The ARMA process is used to model the variance unexplained by the regression model

• The goal is to perform multiple linear regressions to systematically extract the influence of regressors 
and perform regression based on the residuals from the previous step

Disclaimers
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Non-Summer Model

Outlier removed 𝑅2 = 0.77

Regression alone Regression + ARIMA
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Summer Model

Outlier removed 𝑅2 = 0.98

Regression alone Regression + ARIMA
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• Model accuracy and transferability

• Interaction among multiple mining firms and impacts on the Texas grid

• How do we harvest flexibility of these resources for better planning/operation of the power grid, 
especially in the climate change scenarios

Summary

Thanks, and Gig ‘em
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Many thanks to my collaborators, mentors and
funding agencies, and especially ERCOT for providing 
us with aggregated large flexible load dataset!
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