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1 Executive Summary 
 

The California ISO regularly reports on the performance of its markets to provide timely and relevant 

information. This ƛǎ ǘƘŜ ŦƛǊǎǘ ƛƴ ŀ ǎŜǊƛŜǎ ƻŦ ŎǳǎǘƻƳƛȊŜŘ ƳƻƴǘƘƭȅ ǊŜǇƻǊǘǎ ŦƻŎǳǎƛƴƎ ƻƴ ǘƘŜ /!L{hΩǎ ƳŀǊƪŜǘ 

performance and system conditions during the 2023 summer months from June through September, 

when system conditions are particularly constrained in California and the Western Interconnection. These 

monthly reports will also provide a performance assessment of specific market enhancements 

ƛƳǇƭŜƳŜƴǘŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ /!L{hΩǎ ǎǳƳƳŜǊ ǊŜŀŘƛƴŜǎǎ ƳŀǊƪŜǘ ǊǳƭŜǎ ŎƘŀƴƎŜǎΦ1 

 

June 2023 Highlights  

The CAISO extended the summer readiness initiative for the period of June 1, 2023 through May 31, 

2024. This allows for the continued use of functionality for scheduling priorities for load, exports, and 

wheel-through transactions. There are also a series of summer 2022 enhancements that remained in 

place, including enhanced real-time pricing signals, management of storage resources, and resource 

sufficiency evaluation enhancements.  

Overall June 2023 temperatures came in cooler than normal. On average, the peak loads in June 2023 

came at about  28,463  MW, which is lower than the 34,249 MW average observed in June 2022. The 

highest hourly average load in the month was observed on June 30 at 35,721 MW when CAISO area 

experienced temperatures 3° F  above normal. The instantaneous load peak on June 30 was 36,111 MW.   

System saw an increase in levels of hydroelectric production. Reservoir conditions for California and the 

West were significantly above the historical average. Storage in major reservoirs statewide was 118 

percent of average for this time of the year and 86 percent of capacity overall.2 Hydro production in June 

2023 increased by 86 percent relative to the level observed in June 2022. 

 
¢ƘŜ /!L{hΩǎ ƘƻǳǊƭȅ ƭƻŀŘ ǇŜŀƪ ƛƴ ǘƘŜ ƳƻƴǘƘ ƘŀǇǇŜƴŜŘ ƻƴ WǳƴŜ ол ŀǘ ŀōƻǳǘ орΣтнм a²Φ  This load level 

was below the June 2022 as well as  below monthly showings forecast of 42,373 MW used in resource 

adequacy (RA) programs.  

Monthly RA capacity was approximately 48,909 MW and above the level of load needs, which is demand 

plus operating reserves. Compared to 2022, RA capacity for storage resources increased by 1,555 MW 

and also increased by 701 MW for static imports. Hydro RA saw an increase of 564 MW and gas-fired RA 

saw an increase of 1,415 MW.   

                                                           
1 ¢Ƙƛǎ ǊŜǇƻǊǘ ƛǎ ǘŀǊƎŜǘŜŘ ƛƴ ǇǊƻǾƛŘƛƴƎ ǘƛƳŜƭȅ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜƎŀǊŘƛƴƎ ǘƘŜ /!L{hΩǎ ƳŀǊƪŜǘΩǎ ǇŜǊŦƻǊƳŀƴŎŜ ŦƻǊ ǘƘŜ ƳƻƴǘƘ 
of June. Several metrics provided in this report are preliminary and based on data still subject to change. It is also 
important to note that the data and analysis in this report are provided for informational purposes only and should 
not be considered or relied on as market advice or guidance on market participation.  
2 https://cdec.water.ca.gov/reportapp/javareports?name=STORSUM 

https://cdec.water.ca.gov/reportapp/javareports?name=STORSUM
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/!L{hΩǎ ǇǊƛŎŜǎ ǎƘƻǿŜŘ ƳƻŘŜǊŀǘŜ ŎƻƴǾŜǊƎŜƴŎŜ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ŘǳǊƛƴg June, and peaked at the beginning 

and towards the end of the month. The CAISO energy prices have been generally lower than historical 

prices from the same time period due to milder summer conditions and lower gas prices. 

The residual unit commitment (RUC) process was able to meet the adjusted load forecast in peak hours 

for all the days in the month of June. Small volume of  export reductions were observed on few days for 

the month of June  mostly for economical bid-in exports.  

Hourly average of net imports was about 2,892 MW for peak hours (17-21) in June. Real-time net imports 

reached their minimum levels on June 5 when CAISO experienced the largest volume of exports from the 

system in the month. The larger volume of exports was generally observed prior to the peak hours. 

Western EIM transfers into the CAISO area evolved more to imports towards the end of the month. 

¢ǊŀƴǎŦŜǊǎ ƛƴǘƻ /!L{hΩǎ ǿŜǊŜ ŦǊƻƳ ƳǳƭǘƛǇƭŜ ŀǊŜŀǎΣ ƛƴŎƭǳŘƛƴƎ ŀŘƧŀŎŜƴǘ ŀǊŜŀǎ ŀƴŘ ŀƭǎƻ ŦǊƻƳ ŦŀǊǘƘŜǊ ǊŜŀŎƘƛƴƎ 

areas. Overall, EIM transfers reflect the economic and operational benefits that EIM offers to participating 

entities by maximizing supply diversity. 

About 92 percent of the RA imports bid at $0/MWh or lower prices in both the day-ahead market and 

real-time markets. This is assessed for static RA imports related to CPUC-jurisdictional load serving 

entities and for hours ending 17 through 21 on weekdays.  

Up to 550 MW out of the 1,412 MW of registered wheels in June were used in the market. This 

represents a 39 percent utilization of the registered wheels. A maximum of 200 MW of high priority self-

schedule wheels in the day-ahead were scheduled from Malin to Mead230 locations. For low priority 

wheels, the maximum transaction was 174 MW from Malin to Paloverde locations.  

Reliability demand response resources were not activated in the real-time market in the month of June, 

while proxy demand response was dispatched up to 201 MW in the day-ahead market , and reliability 

demand response was scheduled in the day-ahead market up to 15 MW.  

Storage resources continue to increase the level of capacity provided to the market. The bid-in capacity 

for energy was consistently over 4,000 MW for the month of June. The maximum state of charge in real 

time was about 16,000 MWh while real-time dispatches reached about 3,500 MW.  Storage resources 

continue to procure a significant portion of regulation capacity. 

hƴ ŀǾŜǊŀƎŜΣ ǘƘŜ /!L{hΩǎ Řŀƛƭȅ ŀǾŜǊŀƎŜ ƳŀǊƪŜǘ Ŏƻǎǘǎ ǿŜǊŜ ϷмсΦу Ƴƛƭƭƛƻƴ ƛƴ WǳƴŜΦ The highest daily cost 

accrued on June 29 at about $28.1 million. These cost levels are consistent with milder summer conditions 

observed in June.  
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2 Background 
 

In mid-August 2020, a historical heat wave affected the Western United States, resulting in energy supply 

shortages that required two rotating power outages in the CAISO balancing authority area (BAA) on 

August 14 and 15, 2020. The heat wave extended through August 19. CAISO declared Stage emergencies 

for August 17 and 18 but avoided rotating outages. Over the 2020 Labor Day weekend, California 

experienced another heat wave and again the CAISO avoided rotating outages. 

In a joint effort, the California Public Utilities Commission, the California Energy Commission and the 

California ISO initiated an analysis of the causes for the rotating outages. The findings were documented 

in the Final Root Cause Analysis report.3 

The Final Root Cause Analysis found three major causal factors contributing to the rotating outages of 

August 14 and 15, 2020: 

1. The extreme heat wave experienced in mid-August 2020 was a 1-in-30 year weather event in 

California and resulted in higher loads that exceeded resource adequacy and planning targets. 

This weather event extended across the Western United States, impacting loads in other 

balancing areas and straining supply across the West. 

 

2. In transitioning to a reliable, clean, and affordable resource mix, resource planning targets have 

not kept pace to ensure sufficient resources that can be relied upon to meet demand for both the 

gross and net load (gross peak of demand less solar and wind production) peaks. 

 

3. Some existing practices in the day-ahead energy market at that time exacerbated the supply 

challenges under highly stressed conditions. 

Effective September 5, 2020, while still facing high-load conditions, the CAISO identified one area of 

improvement to existing market practices regarding the treatment of export priorities. The CAISO made 

an emergency business practice manual change to address this issue. The first part of the change was to 

use the intertie schedules derived from the scheduling run, instead of the pricing run, in the reliability unit 

commitment (RUC) process to more accurately reflect the feasible export schedules coming from the day-

ahead market. These schedules serve as a reference for E-tagging. The second part of the change was to 

use the RUC schedules, instead of the integrated forward market (IFM) schedules, in determining the day-

ahead priority utilized in the real-time market for exports being self-scheduled. Prior to this change, any 

export cleared in the IFM market received a day-ahead priority in the real-time market up to the cleared 

IFM schedule. With the change, exports cleared in the day-ahead market receive a day-ahead priority up 

to the cleared schedule in the RUC process. After the implementation of the export priorities in August 

2021, the practice of using RUC schedules as the reference for feasible export schedules remains in place. 

                                                           
3 California Independent System Operator, California Public Utilities Commission, and California Energy 
Commission. Final Root Cause Analysis Mid-August 2020 Extreme Heat Wave. January 13, 2021. 
http://www.caiso.com/Documents/Final-Root-Cause-Analysis-Mid-August-2020-Extreme-Heat-Wave.pdf 

http://www.caiso.com/Documents/Final-Root-Cause-Analysis-Mid-August-2020-Extreme-Heat-Wave.pdf
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Following the publication of the Final Joint Root Cause Analysis, the CAISO initiated an effort to identify, 

discuss with market participants, and propose enhancements across different areas of the market 

practices. This effort was initiated with educational workshops to level the understanding of existing 

market practices and their implications. This was followed by the formal launch of the Market 

Enhancements for Summer 2021 Readiness initiative4.  

The summer 2021 enhancements included: 

1. Load, Export and wheeling priorities 

2. Import market incentives during tight system conditions 

3. Real-time scarcity pricing enhancements 

4. Reliability demand response dispatch and real-time price impacts 

5. Additional publication of intertie schedules 

6. Addition of uncertainty component to the EIM resource capacity test 

7. Management of storage resources during tight system conditions 

8. Interconnection process enhancements 

9. bŜǿ ŘƛǎǇƭŀȅǎ ƛƴ ¢ƻŘŀȅΩǎ ƻǳǘƭƻƻƪ ŦƻǊ ǇǊƻƧŜŎǘŜŘ ŎƻƴŘƛǘƛƻƴǎ ǎŜǾŜƴ Řŀȅǎ ƛƴ ŀŘǾŀƴŎŜ 

These enhancements were implemented at different times during summer 2021. 

For the summer 2023, the following enhancements continue to be in place: 

1. Import market incentives during tight system conditions 

2. Real-time scarcity pricing enhancements 

3. Reliability demand response dispatch and real-time price impacts 

4. Additional publication of intertie schedules 

5. Management of storage resources during tight system conditions 

6. bŜǿ ŘƛǎǇƭŀȅǎ ƛƴ ¢ƻŘŀȅΩǎ ƻǳǘƭƻƻƪ ŦƻǊ ǇǊƻƧŜŎǘŜŘ supply and demand conditions seven days in 

advance 

 

After the assessment of the performance of the capacity test, the enhancement to include the uncertainty 

requirement in the capacity test was disabled from the production system effective February 15, 20225.   

 

Furthermore, CAISO has completed the policy effort of the second phase of the Transmission service and 

market scheduling priorities with the aim at developing a long-term, holistic, framework for establishing 

scheduling priorities in the ISO market.    Given the limited time available to develop this policy and how 

soon they could be implemented to be ready for summer 2022, CAISO filed at FERC to extend the 

                                                           
4 The policy initiative material can be found at https://stakeholdercenter.caiso.com/StakeholderInitiatives/Market-
enhancements-for-summer-2021-readiness 
5 Market notice about the suspension of the net load uncertainty adder can be found at 
http://www.caiso.com/Documents/Update-WEIM-Resource-Sufficiency-Evaluation-Suspension-Net-Load-
Uncertainty-Adder-from-Capacity-Test-Effect-021522.html 

https://stakeholdercenter.caiso.com/StakeholderInitiatives/Market-enhancements-for-summer-2021-readiness
https://stakeholdercenter.caiso.com/StakeholderInitiatives/Market-enhancements-for-summer-2021-readiness
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scheduling priorities phase 1 policy for 2022 and 2023 while still working on finalizing the second phase 

of the policy initiative 

CAISO implemented several additional enhancements in preparation for summer 2022; these include: 

 

1. Enhancements to the resource sufficiency test. These include changes to the logic of the capacity 

test to improve the accounting of the supply available in real-time. This also include the 

consideration of the supply infeasibilities projected in the real-time market into the flexible 

ramping test.  

2. Further visibility to non-RA capacity for resources supporting exports. This includes notifications 

when high priority exports schedule exceeds the non-RA capacity of the supporting resource. 

3. Enhancements to ensure variable energy resources (VER) supporting high-priority exports are 

based on the most recent forecast ahead of the real-time. Therefore, when the forecast changes, 

the exports needs to bid accordingly. 

4. There were also additional transparency improvements to post on OASIS data related to load 

forecast adjustments across the applicable markets, as well as export reductions in the RUC and 

HASP markets. 

 

Finally, CAISO completed a subsequent phases of the resource sufficiency evaluation process and energy 

storage resources. These items were effective as of July 1 and therefore were not in place for the 

performance assessment of the month of June. CAISO also filed an extension continue to use the 

Minimum state of charge for the summer 2023 and is currently in place.  
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3 Weather and Demand Conditions  
 

Weather such as temperatures and hydro conditions play a key role in the variables affecting the market 

and system operations, including hydro production, renewable production and load levels. 

3.1 Temperature 
Much below average and below average mean temperatures were observed across most of California and 

the Southwest in June 2023 while the Pacific Northwest observed above and much above average mean 

temperatures. This is shown in Figure 1. 

Figure 1: Mean temperature percentiles for June 20236 

 

 

In Figure 2 it is shown that there were more widespread maximum departures below normal versus above 

normal. Much of California, Utah, Arizona, Colorado and Wyoming ended June with an average maximum 

temperature at least 3 degrees below average while parts of Oregon, Washington, Idaho and Montana 

had some maximum temperature areas above average and some areas below average. Minimum 

ŘŜǇŀǊǘǳǊŜǎ ŦǊƻƳ ŀǾŜǊŀƎŜ ŀŎǊƻǎǎ ǘƘŜ ǿŜǎǘ ǿŜǊŜƴΩǘ ŀǎ ǿƛŘŜǎǇǊŜŀŘΣ ōǳǘ Ƴŀƴȅ ŘŜǎŜǊǘ ƭƻŎŀǘƛƻƴǎ ǘƘǊƻǳƎƘƻǳǘ 

the southwest had below average overnight temperatures while the Pacific Northwest has the largest 

concentration of above normal overnights.   

                                                           
6 https://www.ncdc.noaa.gov/temp-and-precip/us-maps/ 
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Figure 2: Maximum and minimum CONUS temperature departures from normal for June 20237 

 

 

Looking at the Desert Southwest WEIMs more closely in Figure 3, the maximum temperature anomalies 

varied across the region. Entities further west within Nevada and Arizona saw below normal temperatures 

for most of the month but shifting further east into Texas, above normal temperatures were observed the 

second half of the month.  

                                                           
7 https://www.ncdc.noaa.gov/temp-and-precip/us-maps/ 
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Figure 3: High temperature departure from normal for select Desert Southwest WEIMs 

 

 As shown in Figure 4, throughout the CAISO temperatures were below normal almost every day of the 

month. Most days featured highs 5-15°F below average, but there were some days where highs dropped 

as low as 20-25°F below average in spots. On June 6 Sacramento only hit a high of 73°F, their coolest June 

high since 2017 and on June 12 Riverside only reached 65°F, their coolest June high since 1969.8 The final 

day of June was the warmest for the state, ahead of the first warm up of the season with temperatures 

across the interior reaching 100°F+ on June 30. 

Figure 4: CAISO high temperature departure from normal 

 

Unlike CAISO and most of the Desert Southwest, the Pacific Northwest ended June with an above average 

high temperature. There were many large temperatures swings, with highs dropping upwards of 20+ 

                                                           
8 http://xmacis.rcc-acis.org/ 
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degrees in just 2 days for many cities across the Pacific Northwest, but ultimately the hotter days were a 

bit stronger and more frequent than the cooler days. 

Figure 5 High temperature departure from normal for select Northwestern WEIMs 

  

Looking at the western United States temperature records in Figure 6, there were only 83 daily maximum 

temperature records which were tied or broken during the month of June and 627 daily warmest 

minimum temperature records which were tied or broken. However, for the record lowest maximum 

temperatures, indicating that locations observed their record coolest high temperature for a given date, 

there were 690 daily lowest maximum temperature records tied broken for the west and 766 record 

lowest minimum temperature records tied or broken. This reiterates the strength and frequency of the 

cooler air that was observed across the west in June, both overnight and during the daytime. 

Figure 6: Highest maximum temperature records broken or tied (left) and highest minimum temperature records tied or broken 

(right) in June 20239 

         

                                                           
9 https://www.ncdc.noaa.gov/cdo-web/datatools/records 

https://www.ncdc.noaa.gov/cdo-web/datatools/records
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3.2 Hydro conditions 
The majority of the western United States experienced below normal rainfall in June. This is shown in 

Figure 7. A lack of monsoon storms across Arizona, New Mexico and the deserts of California led to these 

ŀǊŜŀǎ ƻƴƭȅ ǎŜŜƛƴƎ р҈ ƻǊ ƭŜǎǎ ƻŦ ǘƘŜƛǊ ŀǾŜǊŀƎŜ WǳƴŜ ǊŀƛƴŦŀƭƭΣ ǘƻǘŀƭƛƴƎ Φлмέ ƻǊ ƭŜǎǎΦ bƻǊǘƘŜǊƴ /ŀlifornia and 

the Pacific Northwest also had below normal rainfall. Frequent afternoon showers and storms across the 

{ƛŜǊǊŀΩǎ ƭŜŀŘ ǘƻ ǘƘƛǎ ǊŜƎƛƻƴ ǎŜŜƛƴƎ ŀōƻǾŜ ƴƻǊƳŀƭ ǇǊŜŎƛǇƛǘŀǘƛƻƴΦ  

Figure 7: The United States precipitation percent of normal for June 2023 10 

 

 

¢ƘŜ ŀōƻǾŜ ƴƻǊƳŀƭ ǿƛƴǘŜǊ Ǌŀƛƴ ŀƴŘ ǎƴƻǿŦŀƭƭ ŎŀǳǎŜŘ ǘƘŜ {ƛŜǊǊŀΩǎ ǘƻ ǎŜŜ ǘƘŜƛǊ нnd largest snowfall on record, 

and has also lead to drought diminishing significantly compared to this time last year.11 This is shown in 

Figure 8. California nor any other state in the west has any areas that are in extreme or exceptional 

drought, a large improvement compared to 2022. In June 2022, extreme or exceptional drought covered 

32% of the west. While this is great for reservoirs and water supply, excessive rainfall throughout the 

winter months can also aid in leading to longer, taller and more grasses to dry out and could lead to a 

more impactful fire season in the Summer and Fall for the lower elevations due to larger fuel availability. 

  

                                                           
10 https://www.ncdc.noaa.gov/temp-and-precip/us-maps/ 
11 https://www.forbes.com/sites/brianbushard/2023/03/29/700-inches-of-snow-sierra-nevadas-face-2nd-
snowiest-season-on-record-stemming-brutal-california-drought/?sh=1a88ef4bcc0b 
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Figure 8: The Western United States drought monitor for June 28, 2022 (left), compared to June 27, 2023 12 

 

 

In Figure 9 below, the top image shows that soil moisture is above average for this time of year across 

almost all of California. During the summer months little-to-no precipitation is typically received, but due 

to the well above normal snowpack that is left in the mountains and continued snowmelt and runoff, this 

Ƙŀǎ ƭŜŘ ǘƻ ŀōƻǾŜ ƴƻǊƳŀƭ ǎƻƛƭ ƳƻƛǎǘǳǊŜ ƛƴ WǳƴŜΦ CƻǊ ǘƘŜ ƘƛƎƘŜǊ ǘŜǊǊŀƛƴΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ǘƘŜ {ƛŜǊǊŀΩǎΣ ǘƘƛǎ ǿƛƭƭ 

likely lead to a later start to the fire season. At the end of June 2022, soil moisture percentiles were within 

the bottom 1-10% state-wide, so this is a large improvement compared to last summer. 

 

  

                                                           
12 https://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?West  

https://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?West


Summer Monthly Performance Report   
 

MPP/MA  19 
 

Figure 9: The United States soil moisture for June 2023 (top) and the soil moisture rank (bottom)13 

 

 

 

Based on all the factors discussed above related to temperatures, precipitation, drought conditions, and 

soil moisture levels, many reservoir conditions for California and the west are significantly above normal, 

as shown in Figure 10. Reservoir levels across the state are at or above historical averages for end of June, 

including 12 of 17 that are at 90% or more of their capacity.14 The statewide storage in major reservoirs is 

currently 80% of average and 54% of capacity15. This is compared to 57% of average and 39% of capacity 

at the end of June 2022.  As of June 30, the states remaining snowpack contains 325% more water 

equivalent than average, which will assist in keeping more snowmelt and runoff later into the season.16  

                                                           
13 https://www.cpc.ncep.noaa.gov/products/Soilmst_Monitoring/US/Soilmst/Soilmst.shtml# 
14 https://cdec.water.ca.gov/resapp/RescondMain 
15 https://cdec.water.ca.gov/reportapp/javareports?name=STORSUM  
16 https://cdec.water.ca.gov/snowapp/sweq.action 

https://cdec.water.ca.gov/reportapp/javareports?name=STORSUM
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Figure 10: /ŀƭƛŦƻǊƴƛŀΩǎ ǊŜǎŜǊǾƻƛǊ ŎƻƴŘƛǘƛƻƴǎ ŀǎ ƻŦ Wǳƭȅ фΣ нлно17 

 

 

¢ƘŜ /!L{hΩǎ ŜƭŜŎǘǊƛŎŀƭ ǎȅǎǘŜƳ ǳǘƛƭƛȊŜǎ ƘȅŘǊƻ ǇǊƻŘǳŎǘƛƻƴ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ȅŜŀǊ ǘƻ ƳŜŜǘ ǘƘŜ /!L{h ŘŜƳŀƴŘ 

needs. Due to the significant reduction in available water capacity currently observed in the reservoirs, 

the CAISO continues to see reduced capacity in hydro production this year. Figure 11 below shows the 

historical trend of total energy produced from hydro resources, as well as renewable resources, in which 

hydro production for 2022 so far has been relatively higher than in 2021. Hydro production in June  2023 

was about 86 percent higher than the production observed in June 2022.    

 

 

                                                           
17 https://cdec.water.ca.gov/resapp/RescondMain  

https://cdec.water.ca.gov/resapp/RescondMain
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Figure 11: Historical trend of hydro and renewable production 

 

 

 

Figure 12: Hourly profile of wind, solar and hydro production for June 
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3.3 Renewable forecasts 
Figures 12 and 13 below show the solar and wind day-ahead renewable forecasts compared to actual plus 

ǎǳǇǇƭŜƳŜƴǘŀƭ ŘƛǎǇŀǘŎƘΦ {ǳǇǇƭŜƳŜƴǘŀƭ ŘƛǎǇŀǘŎƘ ǊŜŦƭŜŎǘǎ ǘƘŜ ƳŀǊƪŜǘΩǎ ŘƻǿƴǿŀǊŘ ŘƛǎǇŀǘŎƘ ǊŜƭŀǘƛǾŜ ǘƻ ǘƘŜ 

ǊŜǎƻǳǊŎŜΩǎ ŦƻǊŜŎŀǎǘ ōŀǎŜŘ ƻƴ ǘƘŜƛǊ ōƛŘǎΦ ¢Ƙƛǎ ŀƭƭƻǿǎ the CAISO to measure the performance of the full-fuel 

forecast that is utilized in RUC and the real-time market optimization.  

 

Figure 13: Day-ŀƘŜŀŘ ǎƻƭŀǊ ŦƻǊŜŎŀǎǘǎ ŦƻǊ /!L{hΩǎ ŀǊŜŀ 

 

 

Unusual June showers for parts of the southern {ŀƴ Wƻŀǉǳƛƴ ±ŀƭƭŜȅ ŀƴŘ {ƛŜǊǊŀΩǎΣ ŀǎ ǿŜƭƭ ŀǎ ƛƴŎǊŜŀǎŜŘ 

periods of cloud cover for the deserts accompanied by the systems bringing the cooler June air led to an 

increase in cloud cover for the first couple weeks of the month. This caused some over-forecasting of solar 

in the day-ahead during this period. The average error18 for the day-ahead solar forecast in June 2023 was 

2.60 percent. The average error observed in June 2023 is slightly higher than the day-ahead solar forecast 

error observed for June 2022, but lower than the error observed in June 2021.19 

  

                                                           
18 Accuracy error is measured with the Mean Absolute Percentage Error (MAPE); ((Forecast-Actual)/Nameplate 
Capacity). 
19 
http://www.caiso.com/Documents/Presentation-MarketPerformancePlanningForum-Jun29-2023.pdf 
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Figure 14: Day-ŀƘŜŀŘ ǿƛƴŘ ŦƻǊŜŎŀǎǘǎ ŦƻǊ /!L{hΩǎ ŀǊŜŀ 

 

 

Figure 13 shows the day-ahead wind forecast compared to the actuals plus curtailments throughout the 

month of June for wind iƴ ǘƘŜ /!L{hΩǎ ǎȅǎǘŜƳΦ  ¢ƘŜ ŀǾŜǊŀƎŜ ŜǊǊƻǊ20 for the day-ahead wind forecast in 

June was 3.55 percent. The average error observed in June 2023 is lower to the day-ahead wind forecast 

error observed for June 2022 and June 2021.21 

 

3.4 Demand forecasts 
The CAISO produces load forecasts for the day-ahead and real-time markets for all areas participating in 

the CAISO markets. 

 

3.4.1 /!L{hΩǎ ŘŜƳŀƴŘ ŦƻǊŜŎŀǎǘǎ 

 

The CAISO demand during the month of June 2023 continued to be very responsive to the temperature 

changes observed thrƻǳƎƘƻǳǘ ǘƘŜ ƳƻƴǘƘΦ CƛƎǳǊŜ мп ǎƘƻǿǎ ǘƘŜ ǘǊŜƴŘ ƻŦ ǘƘŜ /!L{hΩǎ ƭƻŀŘ ǿƛǘƘƻǳǘ ǇǳƳǇ 

loads included to examine forecast error. The highest hourly average June load of 35,721MW was 

observed on June 30, 2023 when the CAISO footprint was running 3 degrees F above normal for maximum 

temperatures.  

                                                           
20 Accuracy error is measured with the Mean Absolute Percentage Error (MAPE); ((Forecast-Actual)/Nameplate 
Capacity). 
21 http://www.caiso.com/Documents/Presentation-MarketPerformancePlanningForum-Jun29-2023.pdf 
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Figure 15: Day-ŀƘŜŀŘ ŘŜƳŀƴŘ ŦƻǊŜŎŀǎǘ ŦƻǊ /!L{hΩǎ ŀǊŜŀ 

 

 

Some of the larger errors seen in June were observed in the days with cooler than normal temperatures 

and increased cloud cover. For example, the period of June 5 ς 12 saw high temperatures up to 11 degrees 

below normal due to increased cloud cover.  The significantly below normal temperatures in addition to 

the increased cloud cover results in the forecasted peak to come in higher than the actuals, in addition to 

more error during the day due to behind-the-meter solar variability.   

The average accuracy error  for the day-ahead demand forecast in June was 2.05 percent, while the error 

for peak hours was 1.39 percent. The average error observed in June 2023 was slightly higher than the 

error observed in June 2021 and 2022 which was 2.0 and 1.92 percent. 

 

3.5 Energy Conservation 
 

During the month of June the CAISO did not issue any Flex Alerts to assist in meeting the net load peak on 

tight supply conditions.  Consequently, there are no energy conservation estimates to report for June. 
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3.6 Demand Response  
 

3.6.1 Market demand response 
The CAISO markets consider demand response programs designed to reduce demand based on system 

needs, and triƎƎŜǊ ŘŜƳŀƴŘ ǊŜǎǇƻƴǎŜ ǇǊƻƎǊŀƳǎ ǘƘǊƻǳƎƘ ƳŀǊƪŜǘ ŘƛǎǇŀǘŎƘŜǎΦ Lƴ ǘƘŜ /!L{hΩǎ ƳŀǊƪŜǘǎΣ ǘƘŜǊŜ 

are two main market programs for demand response: economic (proxy) and emergency demand 

response. These programs use supply-type resources that can be dispatched similar to conventional 

generating resources. 

Figure 16 shows the dispatch for proxy demand resources (PDR) in both the day-ahead and real-time 

markets. PDRs are dispatched economically in either market based on their bid-in prices. During the 

month of June, PDR resources were consistently dispatched in both the day-ahead and real-time markets. 

The largest volume of PDR dispatches in real-time occurred on June 30 at about 201 MW. 

 

Figure 16: PDR Dispatches in day-ahead and real-time markets in June 

 

 

Figure 17 shows the dispatches for reliability demand response resources (RDRRs) in both the day-ahead 

and real-time markets. In the day-ahead market, these types of resources can be dispatched based on 

economics. The real-time market will consider these DAM dispatches as self-schedules. Therefore, these 

RDRRs will be dispatched in the real-time market even when there is no energy emergency declaration. 

Although most RDRRs are only deployed in the real-time when the CAISO has declared at least a CAISO 

Warning, some RDRRs may bid-in economically into the CAISO day-ahead market. In that case, any cleared 








































































































