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DISCLAIMERS AND RIGHTS

NOTHING IN THIS REPORT IS OR SHALL BE RELIED UPON AS A PROMISE OR REPRESENTATION OF FUTURE EVENTS OR RESULTS. AFRY HAS 
PREPARED THIS REPORT BASED ON INFORMATION AVAILABLE TO IT AT THE TIME OF ITS PREPARATION AND HAS NO DUTY TO UPDATE THIS 
REPORT.

AFRY makes no representation or warranty, expressed or implied, as to the accuracy or completeness of the information provide d in this report or 
any other representation or warranty whatsoever concerning this report. This report is partly based on information that is no t within AFRY’s 
control. Statements in this report involving estimates are subject to change and actual amounts may differ materially from th ose described in this 
report depending on a variety of factors. AFRY hereby expressly disclaims any and all liability based, in whole or in part, o n any inaccurate or 
incomplete information given to AFRY or arising out of the negligence, errors or omissions of AFRY or any of its officers, di rectors, employees or 
agents. Recipients' use of this report and any of the estimates contained herein shall be at Recipients' sole risk. 

AFRY expressly disclaims any and all liability arising out of or relating to the use of this report except to the extent that a court of competent 
jurisdiction shall have determined by final judgment (not subject to further appeal) that any such liability is the result of the wilful misconduct or 
gross negligence of AFRY. AFRY also hereby disclaims any and all liability for special, economic, incidental, punitive, indir ect, or consequential 
damages. Under no circumstances shall AFRY have any liability relating to the use of this report.

All information contained in this report is confidential and intended for the exclusive use of the Recipient. The Recipient m ay transmit the 
information contained in this report to its directors, officers, employees or professional advisors provided that such indivi duals are informed by the 
Recipient of the confidential nature of this report. All other use is strictly prohibited.

All rights (including copyrights) are reserved to AFRY. No part of this report may be reproduced in any form or by any means without prior 
permission in writing from AFRY. Any such permitted use or reproduction is expressly conditioned on the continued applicabili ty of each of the 
terms and limitations contained in this disclaimer.
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Rising renewable 
penetration and 

sharpening market 
signals increase 

weather-drive volatility

Over next 3 -5 yrs, 
weather assumptions 

may be biggest 
uncertainty in price 

scenarios 

Solar generators look 
more exposed to 

weather driven price 
volatility than wind 

generators

Parallels with other 
markets can help 

provide insights to the 
future of the ERCOT 

system

Key Messages
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In recent years, August power prices in ERCOT have shown considerable 
volatility and variability across years

HISTORICAL SUMMERS

− Prices generally peak between 4:00 PM and 9:00 PM

− Although a major contraction of coal capacity occurred in 2018, not until 2019 that August prices rise into $,000s [though Ju ly did see some price 
peaks almost up to August 2020 levels]

− 2020 saw fewer severe hours than 2019, but were still well above the August 2018 levels

− Real-time prices reached the system-wide cap on offer prices of $9,000/MWh for 2 hours in August 2019
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ERCOT AVERAGE DAY-AHEAD HOURLY POWER PRICES IN AUGUST
$/MWh, nominal money

Aug 2018

Average 31.7

Hourly peak 149.9

Aug 2019

Average 126.4

Hourly peak 3,499.5

Aug 2020

Average 39.2

Hourly peak 2,014.8



In recent summers, peak demand shows underlying growth but strongly 
weather related, penetration of renewables increased to ~30% of capacity

HISTORICAL SUMMERS

GENERATION BY FUEL TYPE AT PEAK HOUR

− Total capacity has been increasing since 2018 despite coal and gas closures, driven by strong growth in wind and solar 

− Annual peak demand increased by ~2% or 1.4 GW in 2019, before falling slightly in 2020 (although average August demand actually up slightly in 
2020 despite COVID) 

− Renewable energy contributed 8% of generation which met peak demand in 2018, but by 2020 this had risen to 17%; renewable capacity factors 
at peak hour are clearly uncertain

AUGUST NAMEPLATE CAPACITY BY FUEL TYPE
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Demand in ERCOT peaked at 5:00 PM on July 19 th, 2018; August 12th, 2019; and August 13th, 2020

4.4 8.0 8.5

3.6

73.5

1.2

2018

1.5

20202019

72.4 73.8

+1.9% -0.4%

18.9 20.6
27.4

49.2 49.1

49.0

15.5 14.2

14.2

2019

90.8

2018

3.9

1.5 1.9

2020

91.7

100.4+1%

+10%

Hydro

Coal

Gas

Nuclear

Other

Solar

Storage

Wind

GW GWh

4.4

8.0 8.5
1.2

1.5

3.6

2019

9.5

20202018

5.6

12.1

WIND & SOLAR CAPACITY FACTORS

78% 78% 93%

31%39%23%

Peak hour 
generation

Peak hour capacity factor



16.9%

9.3% 8.6% 10.6%

0%

5%

10%

15%

20%

2017 2018 2019 2020

Planning margin

ERCOT peak prices influenced by evolving market design and weather factors  
- market design changes increase weather exposure

HISTORICAL SUMMERS

Sources: ERCOT, EIA and AFRY Management Consulting analysis

Market design only now 
increasing scarcity value 

in market

Historic under-valuing of 
firm peaking capacity 

decreased system margin

Cooling degree days 
strongly influence 

demand

Renewables output in 
tightest periods is 

highly variable

EVOLVING MARKET DESIGN TWO KEY WEATHER DRIVERS
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Operating Reserve Demand Curve (ORDC)
− Since 2014, ORDC adder in real-time prices when 

reserves drop below 6000MW, rising to Value of 
Lost Load (VOLL = $9,000) when reserves drop to 
2000MW

− Due to Public Utility Commission concerns that 
mechanism undervalued ability of plants to 
provide power at peak, amended in 2019 and 
again in 2020 to provide for larger price adders 
when system is tight
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$/MWh, real 2019 money
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Forward peak prices

Potentially, longer dated peak price forwards are not factoring in sufficient 
weather upside risk

EXPECTATIONS FOR 2021-2024
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MID-2020 CENTRAL SCENARIO MODELLED MONTHLY PEAK PRICES VS FORWARD PRICES (WEST)
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Forward peak prices Central
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Forward peak prices Central 2010 weather year 2011 weather year

2012 weather year 2013 weather year 2014 weather year



Within our peak price projections for ERCOT, the weather year used is 
arguably a bigger factor than the scenario we are modelling (!)

EXPECTATIONS FOR 2021-2024
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MID-2020 MODELLED MONTHLY PEAK PRICES VS FORWARD PRICES (WEST)
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Forward peak prices Central Low

$/MWh, real 2019 money
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Forward peak prices Central Low Low - 2011 weather year
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Longer term, we project solar PV and storage will be the dominant capacity 
additions in ERCOT

CONSIDERATIONS FOR THE LONG TERM
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TOTAL INSTALLED CAPACITY - ERCOT (CENTRAL SCENARIO)

GW

TOTAL INSTALLED CAPACITY – ERCOT WEST (CENTRAL)
GW



Our baseload price projections continue to show a significant weather range, 
with solar deployment driving changes in within-day price shape

CONSIDERATIONS FOR THE LONG TERM

ANNUAL WHOLESALE PRICE INDEX (WEST)
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NB: Prices indexed to the weather average price for 2021.
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Captured revenues (as a percentage of baseload revenues) fall drastically for 
solar PV, while onshore wind stages a modest recovery

CONSIDERATIONS FOR THE LONG TERM

ONSHORE WIND CAPTURE RATESOLAR PV CAPTURE RATE
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10 % Hydro

Nuclear

Thermal

Biomass

Wind

The Nordic power market is hydro dominated and heavily interconnected

LESSONS TO LEARN FROM OTHER MARKETS

LINKS TO EUROPE − Nordic market is dominated by hydro power with 
significant reservoir capacity, followed by nuclear power

− Significant exchange across interconnectors out of the 
Nordic region and new links are under construction to 
Great Britain, Germany and the Netherlands

− Trade provides security of supply for a hydro system 
subject to yearly and seasonal variations

− The Nordic price roughly follows Germany and the 
Netherlands in terms of price movements

GENERATION

18

MONTHLY NORDIC, GERMAN & DUTCH DAY-AHEAD PRICES (€/MWH)

Annual price level

Driven by commodity prices in thermal markets and the 
‘Nordic energy surplus’ *

Seasonality (monthly shape)

Driven by hydrology and temperature

Volatility (daily, hourly shape)

Driven by temperature & demand, wind generation, 
capacity availability and export capacity
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LESSONS TO LEARN FROM OTHER MARKETS

The capacity mix has seen onshore wind become increasingly important –
2020 set to see > 40% renewable generation and ~10% curtailment
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IRELAND + NI CAPACITY MIX
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WIND AND SOLAR CURTAILMENT − All Island Electricity Market (Ireland + Northern 
Ireland) is a physically isolated system, with 
renewable penetration approaching 40%
− Mainly wind installed, wind a rising solar 

contribution

− RES curtailment in Q1 2020 approaching 10% of 
total wind generation
− This level expected to increase to 15% with 

additional local network constraints also expected

− Significant system constraints are being continually 
reviewed and revised (Inertia, RoCoF, SNSP) to 
incorporate increased renewables and reduce 
constraints and curtailment

− Increasing value of transmission reinforcement 
clearly recognised
− Internal transmission reinforcement between the 

market (in particular major constrained lines 
between Northern Ireland and Ireland)

− Development of multiple new cross-border 
transmission interties
− New links being developed that link to GB 

market and direct to France (bypassing UK)

GW %



Markets that are strongly weather driven, through hydro or high intermittent 
renewables present clues for future of ERCOT grid

LESSONS TO LEARN FROM OTHER MARKETS

− Storage value increases with 2-6 hr battery storage likely to expand rapidly, but competition from 
demand side flexibility  

− Value of longer term storage likely to rise (overnight storage e.g. CSP?) and inter-week or inter-
seasonal storage such as hydrogen is increased significantly by weather variability

Increasing value of storage – but not 
just 2-6 hour storage

− Need to reinforce the internal transmission network as we expand renewables which is clearly 
recognised by ERCOT grid reinforcement process

− Potential value of increasing 
Increasing value of transmission – more 

than simply reinforcing ERCOT grid?

− Avoiding those curtailments depends on your location – not just transmission capacity but your 
output profile compared to other generators

− Looping back from specific renewables support, through merchant projects now to requiring some 
government support?

Expect significant curtailments in a ‘well 
functioning’ market

− E.g. are there AS products missing that reflect value to firmer and more flexible generation?

− With increasing interconnection, how do you value the firmness of imports?

Market design, including system 
security measures, may need 

continuous revision - risk & opportunity
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Contact us

CONCLUDING REMARKS

− Reach out to us for more information:
stuart.murray@afry.com 
tom.williams@afry.com

− More webinars will follow with relevant topics, and any 
update on the evolving situation.

The Colombian electricity market: how 
could renewables mitigate El Niño’s 
impact?

Thursday 1 October

3.30pm BST / 4.30pm CET

Sign up
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