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1 Executive Summary

The CalifornianidependentSystem Operator (ISO)regularly reports ormarket performanceto provide

timely and relevant information. Thigport ispartofad SNA Sa 2F Y2y G Kf & NBLR NI a
market performance and system conditions durisignmer months June through Septembeilhese

months are of interest because ituwghen system conditions areften constrained in California and the

Western Interconnection. These monthly reports also provide a performance assessment of specific
market enhancements implemented as part of the logaingeffort to ensure readiness for summer
conditions!

Parts of California and the Wesstperienced a mlongedheatwave inJuly with triple-digits temperatures

persisting over many consecutive dayst £ A F2 Ny Al Qa YSIy GSYLISNI (GdzNB Ay
on record (1 of 130 years) with much of the state experiencitigwarmest temperaturs. The highly

urbanized areas of Los Angeles and San Diego did not experience well above normal temperatures,
keepingtheL { hQa (23 f R2922 gr R023 TReVBwIn iint&réognection reached a new

all-time peak of 167,988 MW on July 10. This redcgurpassed the previous peak of 167,530 MW in 2022

On the sameday, ISQarea load peakeached43,969 MWThe instantaneougeak load fothe 1ISOarea

occurred on July 24 at 45,426 MW, significantly lower than theéna#l system peak demand of 52,061

MW on September 6, 2022.

ISOsupply was more than sufficient tmeet forecast demandn July On July 24the 1SOdeclared an
energy emergency alert watatue tothe ParkHre threatening transmission facilities that could result in
loss of imports to Catifnia. The system was able to managesduction of imports and did not require
any additionalactions The market and system operated well while ensuring demand was met.
Additionally,coordinationand planningwith state agencies, loagerving entities, ad regional partners
helped thelSOprepare for andnanage the July heat evenighe major highlights for the month are:

Average peak ISO loads in July 2024 were moderate at 39,772 WiWeh was higher than the average
daily peak loads in July 2023 of 351 MW. The highest instantaneous peak load for the month of July
was 45,426 MW on July 24, which was below théf@niaEnergyQ Y Y A a a GEZ yiddth-ahéad
forecast of 45,596 MW.

Monthly resource adequacy capacity wd&2,441 MW, more than enough to maet load, inclusive of
demand,operating reservesand supply and demand uncertaintie his is higher than thg1,144MW

of resource adequacy capaciiyr uly 2023 Compared taluly2023 RA capacity for storage resources
increased by3,612 MW while staic importsincreased by784 MW. Hydro and gas resourcesaw a
decrease oB79MW and 3,449MW, respectively

l¢kAa NBLRNI Aa (FNBSGSR Ay LINRPOGARAY3I GAYSEEe AyTFaNNlaiazy NBIL
metrics provided in this report are piglinary 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 partiafion.
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¢ KS hverage grices in July we@OMWh and $43/MWh for the integrated forward and reatime
markets, respectively, up from $26/MWh and $2BWh in JuneThe daily prices saw an increasing trend
through July reaching maximum levels on July 24, with similar trends obderveudcesin other regions

of the Western Energy ImbalanceMarket WEIM). Bilateral prices athe Mid-C and Palo Verde hubs
trended higher thanSOday-ahead prices, most likely reflecting the hidamand conditions in the overall
West. The average nexday bilateral prices for MidC and Pakverde hubs were about82/MWh and
$77/IMWh, respectively.

There was sufficient supplyo meet the adjusted California 1SO load forecast in peak hours in the
residual unit commitment(RUCprocess for all days in Julirhere wereeconomic and lowpriority export
reductions in theRUGCduring July 911 to balance supply with demand

Capacityoffered to the ISO market by storage resources continues to increisduly2024, there were
164 batteries registeredin the ISO marketsThe bidin capacity for energy was consistently over
7,000MW in JUy. The maximum state of charge in real time vedmut 31,934 MWh, and reatime
dispatches reached a maximum B8608MW. This capacity helped to meet peak conditions. Storage
resources continugto supplya significant portion of regulation capacity.

The hourly average of neimports was 1,810 MW for peak hours 17 through 21 iddy. Thislow level

was due to lower level of imports while increasing demand for exports. The ISO market was able to
accommodate and clear over 9,000 MW of exports on July 9 as high demand conditionggarsise
broader West. The larger volume of exports generally occurred prior to the peak hours when solar
production was plentiful and prices were moderate.

WEIM transferswere predominanty exports from the 1SObalancing authority area BAA during

midday hours.Overall, VEIM transfers reflect the economic and operational benefits iN&lIM offers
to participating entitiedoy maximizing supply diversity and transferring supply from whegeavailable
to where itis needed in redime.

About 99 percent of the resource adjuacy imports to the ISO bid at $0/MWh or lowar the day-ahead
and reattime markets. This assessment is for static imporelated to load-serving entities under the
jurisdiction of theCalifornia Public Utilities CommissioGRUL

Up to 680MW of the 690 MW of registeredhigh-priority wheel-through transactions for the month of
Juy participated in the dayahead market Thisrepresentsa 99 percent utilization of the registered
wheels. For low priority wheels, the maximum transaction @&SMW from the Palo Verde to Mirage
locations.All high-priority wheels wereéhonoredin the markets irduy.

Reliability demand response resources were dispatchedaamaximum of201 MW in the reattime
market onJuly 1lafter they wereeconomicallybid and cleared irthe day-ahead market.The largest
volume ofdispatches foproxy demand response resourdesghe dayahead timeframe occurred aduly
11 at 201 MW, whereas in the reagime market,there was a maximum of61 MW for the same trade
date. There were no emegency events to trigger dispatch of reliability demand resparseurces

MPP/MP&AA 8
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hy @SN} 3S: (G4KS L{hQa RIFEAf& FT@SNI3IS YINJSOHI O2aida
daily cost of $58.35/MWh, an increase froml8.35MWh in June.The highest dailgost accrued on July

11 at about $93 millioriThese higher costs are expedin summer conditions with higher demand levels

settled at higher energy prices.

MPP/MP&AA 9
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2 Background

In mid-August 2020, a historical heat wave affected tnestern United Statesesulting in energy supply
shortages that required twbrief and limitedrotating power outages in th&sObalancing authority area
(BAA) on August 14 and 15, 2020. The heat wave extended through AuguShelBSOdeclared
emergencies folAugust 17 and 1®&ut avoidedrotating outagesOver the 2020 Labor Day weekend,
California experienced another heat wave and again8@avoided rotating outages.

Following the publication of the Final Joint Root Cause AnalysisS@iaitiated an effort to identify,
discuss with market participantand propose enhancements across different areas of the market
practices. This effortvas initiated with educational workshops to level the understanding of existing
market practices anaheir implications. This was followedy the formal launch of the Market
Enhancemergfor the summer2021 Radiness initiativé

Forsummer2024, the following enhancements continue to be in place:

Import market incentives during tight system conditions
Realtime scarcity pricing enhancement

Reliability demand response dispatch and ke price impacts
Transmission service and market scheduling priorities

powbdrE

The minimum state ofchargeconstraintwasactiveonly throughthe summer2023 and is no longer in
place for summer 2024\s part othe energy storage enhancementgw functionality was implemented

for storage resources through exceptional dispatches for better management of state of charge during
tight system conditions.

~

l'a LINIG 2F GKS L{hQ& S7TT7T2NhmedperiotmanteSrgparts afé pNdlished LIS NF
for the months of June through September.

2 The policy initiative material can be found &itttps://stakeholdercenter.caiso.com/Stakeholderinitiatives/Market
enhancementdor-summer2021-readiness

MPP/MP&AA 10
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3 Demand and Suppi{yonditions

Resource adequacy

ThelSOmanages the resource adequacy (RA) program established by the CPUC for its jurisdictional load
serving entitis (LSES), which include Investor Owned Utilities (I0Us), Community Choice Aggregators
(CCAs) and Energy Service Providers (ESPs). Collectively, these LSEs cover about 90$@ént df 2 | R @
ThelSOalso manages the RA program for several other Locall&egy Authorities(LRAS)n the ISAR2 a
footprint. The RA program ensures through contractual obligations that there is sufficient supply capacity
G2 YSSOi (GKS aegaidsSyQa ySSRa | yamireSpectid LEGsKtland 8nfoic& S I N F
RAprogram ruledor LSEsvithin their jurisdictional footprint. This includes setting monthly obligations

based on an electric load forecast and planning reserve margin (RRM)yesource counting rule¥he

California Energy Commissi@@ECgstimates theelectric load forecast used by the CPad other LRASs

in respectiveRA program. RA capacity from both CPUC and@RUC jurisdictional LSEs is shown to the
ISOannually and monthly following a process established byl 8t

Through the RA program, theege three types of capacity: System, Local and Flexible. All three products
serve a purpose in ensuring a reliable operation of the syskEmsystem capacity, the RA requirement
ensures the contracted capacity is sufficient to cover thie-2-year (aveage) peak load plus a PRNIhis

PRM is to cover the 6 percent of operating resermpks a contingent headroom to account for higher
than-expected load forecast and resource outages.

The monthly RA showing fanly 2024 was52,441MW, which is higher thnduly 202404 Y2y G Kf & &a K2 ¢
of 51,144MW # Figurel compares the total monthly RA capadity fuel typein duly 2023 and Jy 2024

In general, total RA capacitycreased across fuel typ&®m year toyear with some exceptiong-or Jly

2024 , RA capacity for storage resources increase®@iB12MW to about7,675MW, and static imports

increased by84 MW. Hydro RAlecreased bg79 MW and gadired RAdecreasel by 3,449MW.

Static RA imports increased fr@y634MW inJuy 2023to 3,418in Juy 2024.° The composition by intertie
varied between years as shownkigure2. RA imports througlthe Malin intertie between Oregon and
Californiaincreasedrom 1,113MW to alout 1,334MW from July 2023 to Jly 2024, andimports through

NevadaOregon Border (NOBintertie increasedfrom 717 MW to about 1,081 MW across the same
timeframe. Monthly RA capacity tends to increase as the summer progressewamgenerally on par

3 The planning reserve margin ig fiercent for the CPUC jurisdictional entitie@@24 Other LRAs may set their own respective
PRMs.In Decision 2412-015, the CPUE€stablished arit S ¥ ¥ SRRUbr@@8 and 2023vhich may bemet with both RA and

non-RA resources thahay not be in the wholesale markePecision 286n Hp SEGSYRSR | ¢f1,5066 3OO0 A OS¢ t
MW to 2024 and 2025.

4 These values are based on the monthly showings estimates available at the time of pyegbasi report. These monthly
showings are provided through the supply plans to meet the final RA obligation. The final RA obligation is composed of the
forecast plus PRM and then all credits, including DR, are deducted. The total RA values can chagbetftbrmonth, with
weekend showing typically a significant reduction. For simplicity in the reporting and comparison, the simple average through
the month is used as a reference in this report. Also, the total RA values represented in this report amyiu@eM and RMR
capacity.

5 Dynamic and pseudo tie resources are grouped into the corresponding fuel type instead of the generic import group. Generic
imports are referred as Static imports in this report.
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with quantities from 203. Generally monthly static RA imports also increase as the summer progresses
through the months of July and Augu$hese trends are shown iRigures 3and Figure4.

Figurel: RA capacity organized by fuel type
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Weather

Above average, much above average, and record warmest mean temperatures were observed across the
far western United States throughout July.

On July 1, Hurricane Beryl became the earliest Category 5 hurricane and the second category 5 on record
during the month of July in the Atlantic Ocean. Due to the strength of Hurricane Beryl moving through

the Gulf of Mexico and central United States, parts of California and the West experienced a prolonged
heatwave in July, with tripldigit temperaturespdlE A a G Ay 3 23SNJ Yl ye 02y aSodziAa/d
temperature in July was ranked as the warmest on recoftlofl130 years) with much of the state
experiencing their warmest temperaturélowever, he highly urbanized areas of Los Angeles and San

De RAR y2i SELSNASYOS 6Stt 02085 y2NXIf GSYLISNI G
or 2023. This is illustrated with the geographic map of temperatures from NO@A-igure5 and the

additional figures in the apperxd

Figure5: Mean temperature percentiles for July 2024

Ranking Period: 1895-2024
NOAA’s National Centers for Environmental Information

Similarly the pacific rorthwegt, portions of the central andesert ®uthwest regions also experienced
record warmest and much above average temperatwaditions. Figure5 and Figure6 shows thedaily
temperature deviation from normal for sample areas in the wesiiyy the week of July 8th through July

6 Assessing the U.S. Climate in July 2024 | News | National Centers for Environmental Information (NCEI) (noaa.gov)

MPP/MP&AA 14
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12th, areas throughout thevestexperiened average temperatures @-16 degrees Farienheighbove
normal. The highesabove normatemperatures mn thewestwere in the pacific arthwest,western desert

southwest, and entral regionswheretemperatures vere 9-16 degrees above normal

Figure6: Average temperature depature from normal fangple areas in the west

Portland Gas and Electric (PGE) Idaho Power Company (IPCO)
Average temperature departure from normal Average temperature departure from normal
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California 1ISO (CAISO) Nevada Energy (NVE)
Average temperature departure from normal Average temperature departure from normal
July 2024 July 2024
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1 2 3 4 5 6 1 2 3 4 5 6
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10 21 +3.2 6 25 +5.7
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Peakl SOloads

Peak loads in July were elevated from the previous month, exceeding 40,000 MW ori daysydut did
not exceed 45,000 MW. The average daily peak load in July 2024 wag BBY which was higher than
the average daily peak load from the previous year in July 2023 of 37,351FiWe7 shows the 5
minute average daily load for June and Jeljative to the CEC monthhead forecast used to assess the
resource adequacy requirements. Timstantaneousload peak in July 2024 wd5,426 MW on July 2.
This peak wabelow the CEC monthhead forecast of 45,596 MWhe below figure is based on the five
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minute averages of the actual load. The highest-fivaute average peak load for the month of July was
45,160 MW.

Figure7: Daily peak load ahCEC monthhead forecast
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The actual load did not exceed the monthly RA showimdsly2024as illustrated irFigure8. The green

line indicates nominal monthly RA showings. As discussed later in this rémoectual capacity made
available into thelSAR & Y I NJ SiG ol OO02dzy Ay 3 ValleNfo@ day toF&ydn I Y R
subsequent sections, the actual RA capacity made available in the market is shown more granularly for
the month on an hourly bés.
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Figure8: Daily peak load, operating reserves and RA capacity
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Although hgh temperatures in the Western.8 throughout most of July drove a load peak record in the
Westernlinterconnection (WEC@pad inISOarearemaired within moderatesummer levelsThe WECC
areademand reached a new dlme peak 0f167,988 MWon July 10This record surpassed the previous
WEC®eak 0f167,530 MW in 20220n this daylSOarea load peak was at 43,969 MW, whhe summer
peak load forilSOarea in July occurred oduly24 at 45,160 MW, significantly lower than thall-time

system peak demand of 52,061 MM/ September 6, 2022rheWdzt & Q for WHEE gniBOareasare
shown in the dailypeak profile inFigure9.

FigurelOshows the loadlistributionsfor summer months in the WECC area. Although the peaks observed
in July 2024 and September 2022 were relatively close in magnitude, there were many more hours with
higher loads in July 2@ (&llerright-hand tail of the distributionyjiventhe sustainedhigh temperatures
experencedin the month A similar plot is provided fagOarea in the appendix.
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Figure9: Daily load peak for WECC d&areain summer mnths
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FigurelQ: Daily load peak for WECC aieaummer months
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Market prices

Market prices naturally reflect supply and demand conditid¥sthe market supply tightens, priceend

to rise. Locatioal marginal pricesn the ISChave three components: the marginal cost of energy on the
system, the marginal cost of congestion reflecting constraints, and the marginal cost of Wésethe
introduction of the WEIM, the 1SO introduced & @omoponent, GHG which reflects thearginal cost
applied to account for GHG imported into Califorrifdne marginal energy component reflects theerall

supply and demand conditions. Congestion conditions may also create local or regional price separations.
Figure1ll compares the daily average prices acrt®@ a Y |-foddheéSmioaths of June andluly” The

daily averagdifteen minute marketprices reachd $160/MWh ($60 in Juneyvhile the daily average day

ahead prices trailed at about9®/MWh ($45 in June)while the five minute market pricereached a
maximum of about $1281Wh ($54 in June)in comparison with June, the July nmaxm for IFM occurs

12 days before RTD and FMM instead of same Bayire12 shows average hourly pgsacrdé a L { h Qa
markets forboth June anduly2024.FMM and RTPrices reached a maximum on July 2&h values of

$971 and$922, respectively while IFM reached a maximum of $573 on JulyThé. hourly average prices

for both the integrated forward market andhe fifteen-minute marketpeaked in trade hour 20 at
$146/MWh and $20MWh, respectively higher than the reatime dispatch market prices aibout

$96/MWh in trade hour 20

Figurell: Average daily prices across markeisneand July2024
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7 Default Load Aggregation Point (DLAP) prices are a good indicator of overall prices. However, congestion mpsicereate
separation among DLAPs. The metrics presented here are based on a weighted average price of the DLAPd S3@airdhe
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Figurel2: Average hourly prices across markets

Jun-2024 Jul-2024

200

—_
(6}
o

100

Average LMPs ($/MWh)

>

S

i 3 5§ 7 9 11 13 15 17 19 21 23 1 3 5 7 9 11 13 15 17 19 21 23
Hour of the Day

(6]
o

— IFM FMM — RTD

The followingfigure below shove daily average LMPs fail four regions irfMM forthe months of June

and Julyln both months, foreaktime dispatch RTD and fifteen-minute market(FMM), the California

region produced the highest average LMPs. It peaked on tHeo2June and the 23(RTD)and 24"

(FMM)of July.For the peak in June, the four regions all climb to be approximately $50/MYHuly23,

the Pacift Northwest region peaks at about $75/MWh, while Central/Mountain Soadithwest reach

about $130/MWh. Californiarea pricespeaked on July 24, producing an average of over $150/MWh.
Figuresin the following pagewill further explore the peaks by depictingree-day periods of hourly
averages for WEIM Load Aggregation Point (ELAP) prices aggregated by geographical region for RTD and
FMM.28

8 The Pacific Northwest region includes balancing areas such as Bonneville Power Administration, Powerex, Avista
Corporation AvangridRenewablesTacoma Power, Seattle City Light, Puget Sound Energy, Portland General Electric
Company and PacifiCorp West. Southwest region includes Tuscon Electric PowerS&ulde Compangf New

Mexico, Salt River Projedtyestern Area Poer Administration,Arizona Public Service Compatst Paso Electric
Company and Nevada Power Company. Central/Mountain region includes Idaho Power CoNgrémyestern
Energyand PacifiCorp East. California region includes L8® Angele®epartment of Wate & Power,Balancing
Authority of Northern Californiand Turlock Irrigation District
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Figurel3: Average daily prices across region for FMM markétne and July 2024
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Figurel4: Average ddy prices across region for Rifarket- June and July 2024
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ForFMM, the Southwest region is the highest at $969/MWh on JulyfaBowed closely byhe
California region at $941/MWlICalifornia peaks at $963/MWh dualy 24 and $465/MWh on July,25
with Southwest following at $786/MWh and $288/MWh on these same two days.

Figurel5: Average hourlyrices across region for FMM markeor July 23 25, 2024
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For RTD, th€aliforniaregion s the higkest at $918VIWh on July 23, followesderyclosely bythe
Southwest region at $906/MWh. California peaks at $88&h on July 24 and¥31/MWh on July 25,
with Southwest following at $282/MWh and $88Wh on these same two days.
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Figurel6: Average hourlprices across region f&TD market for 2325 July 2024
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Index prices

With aconsiderableshare othe ISR A 3ISYSNI A2y FESSG O2yaraidAiay3da 27F 3
conditionscan have an impact on the eleannarket. Electricity prices generally track gas priE&gure

17 shows the average prices (bars in @t blug, and the maximum and minimum prices (whiskers in

black), for the two main gas hubs in California&B&itygate and SoCal Citygate. krdy2024 next-day

gas prices average@32MMBtu and £.40MMBtu for PG&E Citygate and SoCal Citygate, respectively.

The maximum nextlay gas prices were3%7MMBtu and $3.03MMBtu for PG&E Citygate and SoCal

Citygag, respectivelyThese are generally moderate gas prices.
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Figurel7: Gas prices at the two main California hubs
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broader price trends and conditions in the West. Prices at hubs likeQdidmbia (MieC) in the north

and Palo Verde (PV) in the south may refl&@system conditions or vice versa. Power trades bilaterally

on both a spot market for physical nestay deliery and on a forward basis for future months.

Nextday power trades in blocks fam-peak and offpeak period$. Trading is conducted for nexiay
delivery and typically concludes prior to 10:00 AM PBiE. figures below show a comparison between
northernand southern hubs and their correspondisay-aheadLMPfor the PG&E DLAPor the northern
region, Figure18 showsthat the Mid-C onpeak bilateral pricegenerallytraded lower than the highest
hourlyday-aheadlLMP for the corresponding trading dayowever, due to the block nature of the bilateral
power prices, the block price for Mid was generally higher than IFM LMPs for hours outside the evening
ramp period. The NP15 bilateral price traded more infrequethipughout the month, hence the
sporadic availability of data in the tren8ligurell for the southern region shows a similar pattern of
bilateral onpeak prices at PV and SRtere SP15 prices weteading lower than the highest hourly IFM
LMP for the SE DLAP. PV prices traded closely while SP15 prices tended to tradefdowerpeak
periods.Because bilateral prices trade in block intervélgure 10and Figure1l below show similar
trends with the correspondingday-ahead LMP averaged over the eueak block interval. This trend
attempts to smooth out the highest peak prices and provide a similar comparison to the block nature of

9 Peak is typically defined as hotesding 722 on weekdays and Saturdays;-p&ak is typically defined as howeading 16 and
23-24 on weekdays and Saturdays, anditgeending 124 on Sundays and holidays.
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the bilateral prices. Once averaged, tlmy-ahead LMPs are generally loweor closer to the
corresponding bilateral pricalroughout the month.

Figurel8: Northern hub prices and PG&E IFM LMP (block avei@ge)peak
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Figurel9: Southern hub prices and SCE IFM LMP (block avévage)peak
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Figure20showsa yearto-date trend of onpeak future power prices traded for the 202ummer months

of July August and SeptemberPrice trends are captured for M{d and Blo Verdeas well as the NP15
and SP15 options that trade bilatdly. Onpeak future prices have traded dynamically for summer
months. Price separation can be observed between the two groups of hubs, witl idl PV generally

trading higher than SP15 and NP15.

Figure20: Onpeak future poweprices for summer 2@2
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4 Bidin Supply

Thels@ha YIN]J Sda NBte 2y adzZld)xe YIRS |@FIAfFrofS FTNRY
various technologies and imports. Supply capacity is bid into the market with three components: startup

costs, minimum load costs and incremental energy costs. Thénlsdpacity is adjusted for any outages

and derates on an hourly basis to reflect the actual available supply. That availablechjghcity is then

considered in the market optimization alongdvMK G KS NB &2 dzZNDSQa OKLF NF OGSNR & ¢
In addition to supply capacity from RA resources, the market also considdarsdudplythat isabove RA

level This supply does not have an RA obligation but economically and voluntarily jpaesdipthel SQR &

markets. Based on the submitted bids, the market will optimally determine the-taasttdispatch of all

resources to meet the bith demand in IFM or the load forecast in RUC. It is not undeuabove RA

capacityto be dispatched befie all the RA capacity is exhausted since resource dispatches are based
entirely on pricesresource characteristics and system conditions, and there is no merit order based on
whether supply isSRA or not.

In the RA program, there are certain qualifieesNJ | NB a2 dzNDOSQa OF LI OAGe G2 o
meeting the RA requirements. The CPad other LRAsstablishQualifying Capacity (QCalculations

which are generallybased on what a resource can produce during peak load hours. For conventional
resources such as gas and hydro, the QC value is based on maxatauntial output of the resource. For

wind and solar resources, the QC values are based on a statistical methodology known as effective load
carrying capability (ELCC). This approach wiilnate QC values for wind and solar significantly below

their maximum output. Resources are then assessed for deliverability to determine their net qualifying
capacity, which is ultimately what is used to determine their RA capacity.

Supply and RA Capsci

Since the summer 2020 events, ti&8Ohas been tracking whether RA capacity available inl8@ a
marketsis sufficient to meet the needs of both load and operating reserves. To assess this condition, all
supply capacity is classified accordingly fie&ato its monthly RA value. For any wind or solar resource
that has any RA capacity assigned in the month, the entire supply available in the market from that
resource is considered RA. For any other type of resource such as gas, hydro or imports,cRAisapa
determined up to the RA monthly value; any capacity above the RA value is consideredR#@ioapacity

Figure21 shows the breakdown of the daghead supply capacityas RA capacity and abeRA capacity.
The purple line represents the daahead load forecast plus the capacity required to meet operating
reserves (OR), which is typically about 6 percent of the load value. The dashskdowsthe adjusted
load forecastplus ORplus highpriority export sel-scheduleslt represents the overalbad obligatiornto

be met in the dayahead market

10This capacity is assessed based on the supply bid in the market and reflects any outages or derates of resourceshas/long as t
are known and recorded before the market is run.
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Figure21: Supply capacity available relative to load forecast in theatead market
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Figure22 shows the same capacity breakdownfor July2&3In the peak hours of these three days, there
was enough capacity to meet the demar@h July 24, the ISO area declared an EEA Watch due to a path
capacity derate on Malin intertie due to impacts of the IPfire. As shown in subsequent sections, this
resulted in a loss of up to 640 MW of RA supply capacity coming through Malin intertie. This reduction
was absorbed by the markand did not requireany other major steps.
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Figure22: Supply available relative to load forecast in the-dagad market July 2325
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Figure23 hassimilar convention fothe same capacity breakdowas Figure21, but the conparison is

relative to the net load (gross load minus VER forecast). Since this figure represents net load, the supply
side is also reduced by subtracting all VER contributions. Tracking the available capacity for the net load
peak hour is as important asacking available capacity for the gross peak hour.

Figure23: Supply capacity available relative to net load forecast in theathead market
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For the month ofluly, aboveRA capacity was consistently available into the markie¢ supply available

in the market was sufficient to cover the load forecast, and also the load forecast plus the RUC
adjustments.For some hours iduly the netload needs wer@egativewhenthe VER forecast was high

but loadswere mild Figure24 shows the capacity breakdown froJuly 23to 25. In most hours of the
three days, RA capacity is sufficient to cover the adjusted net load, operating reserve asthedlile
export. For all three days, RA capacity and abBJecapacit were above the demand.

Figure24: Supply available relative to net load forecast in the-dlagad market; July 2325
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Unavailable RA capacity

Generating units can face operating conditions that require them to be deratéal le offline. ThelSO
tracks these outages through the outage system and the outages are reflected liesthércecapacity
made available in the market. The marketnsidersthe outagesand derates tdmpose these limitations

on the units, making them navailable or derating their capacity accordingly. Some outages may be
planned while others may be forceBligure25 provides the trend of RA capacity on outagganized by

fuel typeduring the month ofluy. The average daily capacity on outageasabout5,423MW.
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Figure25: Volume of RA capacity by fuel type on outagélin
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Renewable Production

¢ KS aréabtiixas hydro production throughout the year to meet demand nediigure26 shows the
historical trend of total energy produced from hydro and other renewable resources. Hydro production
for 2024 so far has been higher than in 2022 but lower than 2023. Hydro productibryip024 was
about 13 percent lower than the production observed fuly 2023. With the addition of more solar
resources into the system, solar productiordirly2024 wasl5 percenthigher than the production iduly
2023.

Figure27 shows the historical trend of solar productidBeneration frormmhydrotends to be higher in the
morning and evening hours while reaches lower values during midday hours when solar production is
plentiful. Figure28 below shows the hourly profile of the average energy produced from hydro resources
as well as solar and wind resources Jaly2024
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Figure26: Historical trend of hydro and renewable production
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Figure27: Historicaltrend of solaproduction
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Figure28: Hourly profile of wind, solar and hydro production Jaty
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Demand and supply cleared in the markets

Figure29 compares the IFM schedd for physical resources versus the @égad load forecast and the
adjusted load forecast eventually used in the RUC processalisad load forecasts tracked the
temperature changes observed throughout the month. fhgad load forecasts peaked wheneth
system was experiencing average temperature departures from normal of seven degrees as shown in the
section of Weather.

ThelFM processs thefinancialmarketwhere bidin demand is cleared against Bid supply. This IFM
clears both physical and comgence bid supply against bid demand, convergence bid demand and
exports, and produces awards and prices that are financially binding for all resobfteesiards, he RUC
process uses the IFM solution as a starting point to further refine the supipédsles that can meet the
day-ahead load forecast. Operators may adjust the-dagad forecast to factor in other foreseeable
conditions such as load and renewable uncertemtThe RUC process will clear supply against the final
adjusted load forecasSince RUC adjustments were usedasionallfor morning and peak hours only
the adjusted load forecast used in the RUC process followed similartoedal-ahead load forecast.
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Figure29: Dayahead demand trend iduly2024
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Figure30 showsthe IFM schedules for physical resources versus theatiepd load forecast and the
adjusted load forecast in the RUC proctssluly 2325 during the heat wave

Figure30: Dayahead demand trend- July 2325, 2024

50,000
45,000
40,000
35,000

30,000

Demand (MW)

25,000

20,000

15,000

1357 911131517192123 1 3 5 7 911131517192123 1 3 5 7 9 11131517192123

23-Jul 24-Jul 25-Jul

------- Day-Ahead Forecast —— IFM Schedules —— Adjusted Forecast in RUC

MPP/MP&AA 34



Summer Monthly Performance Report

Figure31 shows the differences between the IFM schedules versus the nominalhdsad load forecast

for RUCThis is the additional capacity relative to the IFM solution that RUC determines ednieadeet

the dayahead load forecast. Effectively, this is either the shortfall or surplus capacity from IFM that RUC
has torebalance The delta is driven by the difference between clearedibidemand and the load
forecast, as well as any displacemeniven by convergence bids. The area in blue is the RUC adjustment
to the dayahead load forecast. In cases when RUC is infeasible, some of this additional capacity will not
be met RUC adjustmestwas used more frequently than June when the demand is tigh to high
temperature.

Figure31: Incremental demancdequiredin RUC iduly2024
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The RUC forecast adjustmentgsided byhistorical uncertaintyof load wind and solafrom the day
aheadto the real time market In some cass, there may be other factors to consider by operators to
determine the final adjustmentdSOcontinues tofurther tune andassess the conditions and the need
for RUC adjustments.

Since RUC clears against a load forecast which is not price sensitee,centain conditions RUC may

relax the power balance constraint due to a surplus or shortfall of supply capacity. A relaxation signals
that there is an imbalance between the load requirements and the supply available. An infeasible power
balance can benieither direction. In hours with low levels of load and minimum downward capability,
RUC may observe an oversupply condition, resulting in a negative infeasibility. Conversely, in hours where

1 Recent enhancements to the estition of RUC adjustments can be found in the Market Performance and Market
forum meeting material athttps://www.caiso.com/meetingsevents/topics/marketperformanceand-planning
forum
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there is insufficient supply to meet the load requirement, Rtd&y have an undersupply condition,
resulting in a positive infeasibility.elgative RUCinfeasibilitiesoccur because RUC can only dispatch a
resource down toits minimum loadand cannot actuallyde-commit a resource or set up additional
exports Conversely positive RUC infeasibilits occur becausell incremental RUC bidsave been
exhaustedand RUC haseducedall possibleeconomic andow priority exports'? which leaves just the
power balance constraint to be relaxed and reducing PTK (high prioritgytexp allow RUC to clear.
Figure32 shows the RUC infeasibility against two reference points: one infeasibility is relative to the final
adjusted forecast in RUC, while the other is relative to the rawatesad brecast.In June here were

only over-supply infeasibilitiedn July oversupply condition occurred less frequentintiune due to hot
weather driving demand u@here was only a small RUC undersupply infeasibility triggered on July 4 due
to a preprocesing error of exports in the markethis issue was corrected the day after.

Figure32: RUC infeasibilities iune andluly2024
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In addition to relaxing the power balance constraint in the RUC market, there were some ungér sup
infeasibilitiesn RTD and FMM market for July 9 and July 23. For July 23, the power balance constraint was

12 There are different type of exports participation. They can be based on economic bids with prices between the bid floor and
the bid cap They can be price takers, also referred to as low priority exports and labeled as p&Ts Ean also be high priority
selfschedule labeled as PTK (i.e., not backed by capacity that may be committ8@lmad under its resource adequacy
program). If the market clearing process encounters constraintdSeill treat PTK exports similéw internal loads, but treats

LPT exports as recallabtnd the market wilfeducedLPT exports before relaxing the power balance constraint.
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relaxed in the positive direction at maximum of 2110 MW for HE 20 in FMM market. The maximum of
under supply infeasibility in RTD reached a maxn of 1346 MW in HE 19 for the same trade date.

In addition to relaxing the power balance constraint, the RUC process utilized other scheduling priorities
to enforce the power balance. Indeed, before relaxing the power balance (and based on current
schediling priorities), RUC will first reduce economic exports (exportsnbéd a given price) and lower
priority pricetaker exports. Only when RUC has exhausted these LPT exports, PT exports may be reduced
concurrently to relaxing the power balance congttaf

In the month of Jly there were instances of export reductions in the RUC prodesgorts can still
participate in the reatime market by rebidding relative to the DAM solution, or directly iereaktime
market with either high or low priorityas well as with economical bids

Figure 34 shows the instances whethe realtime marketreduced exports in Julywith the largest

reduction happening onJuly 8 mainly foreconomic andow priority exports.The® reducitons were
observed during the times when WECC load was the highest and set a new peak H&0atiea was

already clearing over 8,00dW of exports, and these export redions reflect the level of addional
exportsthat could rot be supported.

Figure33: RUC export reduction for July 2024
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13 Under the current setup of scheduling priorities, PT exports and the RUC power balance constraint haveetipeiaty
reflected with the same penalty price utilized in the market optimization. What leweldhfctionsrelative to the level opower
balance relaxation is achieved will depend on many other conditions in the optimization process, such astitre dédhe
exports that may look more or less attractive for reduction in comparison to the power balance. Thus, typically both export
reduction and power balance infeasibilities can be observed in an RUC solution under tight supply conditions.
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Figure34: Exports reductions in HASP
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As part of the rootcause analysisf the emergen@es experienced in July 20280 identified certain
export transations did not follow the intended reduction¥helSO implemented two enhancemerits
mitigate for this outcome. ThESO has assessed the performance of the exports reduced in July 2024 and
found that the exports reductionim July 2024vere largely follaved by scheduling coordinators. There
were two transactions potentially impacted by unintended logic in the bid validation process that created
subsequent complications to handle their priority and schedultsggexplained in the subsequent section

of areas for improvement, théSO igurther investigatinghis outcome.
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Load Conformance

Load conformance effectively modifies the final load requirement the markets need to clear against
supply. In allSOmarkets, except the FM where demand is bid in, systgperators can adjust either
demand (through conformance) or supply (through Exceptional Dispatches, or EDs) based on expected
system conditions. Changes to market inputs can influence market clearing prices. The adjustment to the
load forecast in the daghead timeframe is referred as RUC net short, while in thethes market it is
referred to as Load conformance. These adjustments can effectively increase or decrease the overall
demand requirements that the market optimization uses to clear againglguOperators may use load
adjustments to true up the market to the retime system based on projected or observed system
conditions. Positive conformance effectively increases the load requirements while negative conformance
decreases the load requiregnts.

Figure35 shows the dailgistribution ofload conformance for all the markets for the month of Jalye

figure illustrates the daily distribution of load conformance in RUC, FMM and RTD markets for the month
of July. Beaase simple averages may not reflect the more complex dynamics of load conformance, these
trends are shown as begxot distribution. The box represents the 25th to the 75th percentile while the
dot represents the outlierdt shows that the load conformander the RUC market reached a maximum

of about 3286 MW for July 29The FMM market generally reflect the operator efforts to ensure that
adequate balancing energy is available for ketiine system conditiond.oad conformanceised in real

time isgenerdly much lower than FMM market, because it serves more to manage the minute by minute
imbalances in the real time system. In the month of July, similar pattern was observed where FMM load
conformance adjustment reached a maximum of 5,500 MW on July 28gltive peak hours. Similarly
RTD market much lower load conformaragjustmentshad a range of abouB00 MW to about +2,000

MW for the month of July

Figure36 shows the hourly distribution of load conformance adjustment forri@nth of July by markets.

The RUC load conformance adjustment shows a typical pattern across the month of having adjustments
during the morning and evening peak hougémilarly, FMMoad conformance shows a pattern with high
adjustment during the eveningeak hours from HE 1§ 21. RTD load conformance shows a different
pattern with negative conformance during the middle hours of the day due to oversupply conditions and
positive conformance during the evening peak houfgyure 37 shows the hourly profile of load
conformance for July 2825, 2024 across markets
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Figure35: Daily load conformance for the month of July 208 market
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Figure37: Hourly load conformance for July 235, 2024
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Demand Response

The ISO markets consider demand response programs designed to reduce demand based on system needs

and trigger demand rés)2 Yy &S LINPIANI Y& GKNRdAzZAK YIN] SO RAALI G§OKS:
main market programs for demand response: economic (proxy) and reliability demand response. These
programs use suppltype participation models that can be dispatched similac@aventional generating

resources.

Reliability demand response resources (RDRRs) were not triggered in tR@nreaharket during July
Figure39shows the dispatches of RDRRs in both theat@ad and realime markets for July. In thday

ahead market, these types of resources can be dispatched based on economics. Tineerearket will

consider these DAM dispatches as seliedules. Therefore, these RDRRs will be dispatched in the real
time market even when there is no energy emency alert declarationThe largest volume of RDRR
dispatches in the real time market was on July 11 to about 201 MW for HE 18. RDRRs were dispatched in
RUC and RTD market to the same amount of 201 MW on July 11 for HE 18, hence the yellow line for RUC
MW and blue line for RTD MW are overlapping

Figure38 shows the dispatch for proxy demand resources (PDR) in both thaldsad and realime
markets. PDRs are dispatched economically in all markets based on theirgnides.During the month

of July, PDR resources were consistently dispatched in both thatliEgd and realime markets. The
largest volume of PDR dispatches in the-dhgad timeframe occurred on July 11 at about 202 MW,
whereas in the realime market, it was a maximum of 161 My July 11.
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Reliability demand response resources (RDRRs) were not triggered in tR@nreaharket during July
Figure39shows the dispatches of RDRRs in both theatead and realime markets for July. In thaay

ahead market, these types of resources can be dispatched based on economics. Tineerezdrket will

consider these DAM dispatches as seliedules. Therefore, these RDRRs will be dispatched in the real
time market even when there is no energy emency alert declarationThe largest volume of RDRR
dispatches in the real time market was on July 11 to about 201 MW for HE 18. RDRRs were dispatched in
RUC and RTD market to the same amount of 201 MW on July 11 for HE 18, hence the yellow line for RUC
MW and blue line for RTD MW are overlapping

Figure38: PDR Dispatches in daliead and reatime markets in Jy 2024
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Reliability demand response resources (RDRRs) were not triggered in tRénreaharket during July
Figure39shows the dispatches of RDRRs in both theatsad and realime markets for July. In the day

ahead market, these types of resources can be dispatched based on economics. Tineerezrket will

consider these DAM dispatchas selschedules. Therefore, these RDRRs will be dispatched in the real
time market even when there is no energy emergency alert declarafibe largest volume of RDRR
dispatches in the real time market was on July 11 to about 201 MW for HE 18. RDRR&spatched in

RUC and RTD market to the same amount of 201 MW on July 11 for HE 18, hence the yellow line for RUC
MW and blue line for RTD MW are overlapping
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Figure39: RDRR dispatches in dalyead and reatime markets foduy 2024
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5 Intertie Transactions

Thelsa &de8aidSY NBftASA 2y AYLRNIA GKIG I NNARGS Ayidaz i
including Malin and NOB from the Northwest and Paodeand Mead from the Southwest. Interties are

generaly grouped into static imports and exports, or dynamic and pseudo tie resources, which are
generally resourcspecific. Similar to internal supply resources, interties can participate in both the day

ahead and realime markets through bids and sed€hedués. Additionally, thaS@a Y I NJ SGa 2 FF S
flexibility to organize paiwise imports and expostto define whee$. This transaction defines a static

import and export at given intertie scheduling poimghich are paired into the system to ensure both

parts of the transactioawill always clear at the same levBecause Weel transactions must be balanced

they do not add or subtract supply to the overéOsystem, regardless of the cleared level. However,

they utilize scheduling capacity on intertiand transmission capacity os@a Ay 4 SNy I f 0Ny
system. All intertie transactions will compete for scheduling and transmission capacity via scheduling
priority and economic bids to utilize the scarce capacity on the transmission system.

Economidids for imports are treated similarly to internal supply bids, while exports are treated similarly
to demand bids, or fixed load through the load forecast feeds. These bids are bounded between the bid
floor (-$150/MWh) and bid cap ($1,000/MWh or $2,000/MWV Each part of a wheel is also treated
accordingly as supply or demarlit its net bid position is defined as the spread between its import and
export legs.

Intertie transactions also have the flexibility to sethedule. ThéS@ a Y I NJ S leriedaif 5ebf A T S& |
schedules which define higher priorities than economic bids based on the attributes applicable to
resources. Participants with such entitlements can submit intertie-ssg#lédules using transmission
ownership rights (TORSs) or Existing Trassion Contracts (ETCs), as well as PTK and LPT.

Thelsaha YIF N} Sda oAttt Of SI NI A yeasSagiimizadionjpriidess i keadhiohi®d y a  dzi
market runs. Bids and sedthedules are considered in a merit order to determine the cleathgdules,

and all resource bids and characteristics, and system conditions, are taken into account. In the upward
direction, when supply capacity is limited, imports with sslhedules clear first, followed by economic

bids from cheapest to most expensiup to the level of the market clearing price. Conversely, exports will

clear first for ETC/TORSs, then PTK exports, followed by LPT exports and lastly economic bids from most
expensive to cheapest. Wheel transactions have a higher priority in the clgaongss defined as the

relative spread of penalty prices between the import and export sides.

Intertie supply

Figure40 shows the capacity from static export transactions in the-dhgad market organized by types

of exports. Tks capacity does not include export capacity associated with wheel transactions of any type
because wheels are in balance on a net basis, and the export side of wheels does not reduce supply to the
ISO supply stack.
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This figure also illustrates the cleagischedules from the RUC process with the lingraen The RUC
schedules are used as reference instead of the IFM schedules because they are the relevant schedules for
clearing interties in the daghead market

Figure40: Dayahead Bidin capacity and RUC cleared export
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The RUC schedule represents the expected delivery dagsEhat market participants should submit in

the pre-scheduling timeframe, and not the IFM schedule. While not required to submit thag<in the
day-ahead timeframe, market participants are encouraged to do so and in such cases should base their E
tag on the RUC schedule. If notdgs greater than RUC schedules may be adjusted by the ISO. This applies
to all dynamic and static intertie schedules.

Export bid capacity in the deghead market varies by hoand typically follows a daily profile. Abob®
percent, 20 percent, 15 percent and2 percent of the export capacity were for economic bid®,T,
ETC/TOR and PTK, respectivEhere were larger dames of LPT in July comparing to June, resulting in a
slightly higher total of bid in export volum&he highest RUC scheduleds in hour ending 17 oiuly 8,

at about10,037MW.
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Figure4l: Dayahead bidin capacity and RU€leared imports

12000

9000

6000

3000

Non-Wheel Import Bid in Capability (MW)

£ 55 5555555333333 33333
5 & 5 2 ¢ ¢ 2 g ¥ & z 3 5 e 2 ¢ 2 48 8 & 5
[ ECON | High Priority = OTHER | ETC/TOR ~ — RUC Sched

Figure41 shows the samenetric for imports. These volumes include both static imports and dynamic
resources. Both ETC/TOR remained relatively stable through the softilere were smaller volumes of

economic bidsn July comparing to June, resulting in a slightly lower total of bid in cagacit§ KS & 2 i KS N
group includes regulatory must run priority capacity and the portion of Pmin for dynamic resources with

a Pmin above MW.

Figure 42 shows the overall intertie schedules organized by type of schedule, as well as the net
interchange based on the RUC solutiontwo months Figure43shows the overall intertie RUC schedules
during the heatwave, July 2325. The ret interchange projected in the RUC process reached its lowest
level onJuly 9n HE 8 at about-1755.5MW due to the higher level of exports cleared.
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Figure42: Breakdown of RUC cleared schedules
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Figure43: Breakdown of RUC cleared schedules, JuR523024
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'y FNBIF 2F AYyGSNBald airyO0S adzyYSN FiguedilustiatesitieS G NBy |
hourly distribution of RUC schedules for exports amat the highest volume occurred duridternoon
hours.Comparing to June, July had higher RUC exports for majority of the hours, hour ending 7 through

22. The highest volumes were cleared in hour ending 17 and 18.

Figure44: Houly RUC exports
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Intertie positions are largely set from the dapead market. Import or exports cleared in the ddyead

may tend to selschedule into the reafime to preserve th& day-aheadpriority. There may still be
incremental participation irthe reattime market through the HASP process, which allows resources to
bid-in economically to buy back their dayead position or additional capacity in the réiahe market.

Figure45 shows both the cleared seldules in real time for interties of different groups, and the net
intertie schedules cleared, referred to as net schedule interchange. The net schedule interchange was at
its lowest value orduly 9due to the highest level of exports cleared on that délge reaitime market

largely follows the trend observed in the dafiead marketThe net schedule is generally lower in July
comparing to JuneOn average, foduly the net schedule in HASP was ab8iit91 MW across all the

hours of the month and about,810MW for peak hours.

Figure46 shows the cleared and net schedules during the heatwave, Ju\283The net schedule was
close to or below O for a few early afternoon hours on 23 and 24.
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Figure45: HASP cleared schedules for interties
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Figure46: HASP cleared schedules for intertibdy 23; 25, 2024
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The HASP market presents an opportunity for interties to clear through the market clearing praeess af
the DAM is complete. Clearing the RUC process indicates that these exports were feasible to flow based
on the projected system conditions in RW@d will be reassessed in real tiffe

Each market, RUC or HASP, can assess reduction of exports bgsedalingsystem conditions and
economics. Export reductions in RUC cannots#iedule into reatime with dayahead priority, but they
are able to rebid into the redlme market and be fully assessed based on-tisa¢ conditions.

Figure47 shows all the exports cleared in the HASP process and identifies the nature of such exports.
Figure48 shows the exports clearefbr the priod of July 23¢ 25. TOR is for export with scheduling
priorities associad with transmission rightsThe groups of DAM_PT or DAM_LPT stand foratiead
exports coming into reaime market as seléchedules with high or low priorities. Similar classification is
followed for those high and low priority exports coming into reade directly (RT_PT and RT_LPT). ECON
stands for economic exports. These exports are only forwabeel transactions. A granular breakdown

of wheels is provided in a subsequent section of wheels.

The volume of exports cleared in real time pedlat 11,055MW on July 9 In July higher volumes of
exports were cleared comparing to June, dm priority bids constitutedh significant portion of cleared
exports

Figure47: Exports schedules in HASP
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14 Based orthese rules implemented on August 4, 2021, through the summer enhancements described earlier and now in place,
the ISOwill no longer provide exports a higher priority than load in the #@ak, and will only provide them equal in priority to

load if theparticipant demonstrates that they continue to be supported by resources contracted to serve external load.

Details are available dittp://www.caiso.com/Documents/Jun22021-
OrderAcceptingTariffRevisionsSubjecttoFurtherComplicBuwamerReadinedsR211790.pdf
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Figure48: Exports schedules in HASP, July 23
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Imports and exports were scheduled over multiple intertie scheduling poindsllyp with Malin, Palo
Verde and NOB seeing the highest volume of transactkigsre49throughFigure5lillustrate the trend
of import and export schedules cleared in HASP foseltep three intertie pointsin Juy, the prevailing
schedules were in the import direction
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Figure49: HASP schedules at Malin intertie
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Figure50: HASP schedules at Palo Verde intertie
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Figure51: HASP schedules at NOB intertie
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Resource adequacy imports

Imports can be used to meet Resoe Adequacy (RA) requirements and they can be resespeeific or
non-resource specific. For simplicity, this analysis reliestatic imports as a proxy for nespecific
resources. The other type of imports are dynamic or pseudo tie resources, wipidally will be
resourcespecific. The total amount of RA supported by static impordslinvas about3,006 MW related
to LSEsnder CPUC jurisdiction.

Underli K S / RA!rule§, diomesource specific RA imports for LSEs under CPUC jurisdiction st se
schedule obid economially with priceshetween-$150/MWh and $0/MWh at least for the availability
assessment hourgigure52 showsthe supply bid in the daghead market by static RA imports associated

with LEs under CPUC jurisdiction and for hours ending 17 through 21 of weekdays only. This supply is
organized by price range, including ssthedulesand alsdifferentiates between RA capacity and above

RA capacity. Based on this subset, abd®i6 Dercentof all RA import capacity bid with either self
schedules or economic tgdt or below $0/MWh in theday aheadimeframe inJuy. There was only one

RA import that bid about 50 MW less during July 22 through July 26.

This plot also shows the cleared imposich largely utilized all the bith volume for RA andbove RA
The exception is for July 26 where the ddyead market could not clear about 540 MW hifl-in RA
imports coming from Malin due toath derate applied to the Min intertie due to the P&k Fre impact
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Figure52: DayAhead RA import for hour endings 17 through 21 for weekdays
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Figure53shows the same information for the reine market using the HASP biisd awardsAllCPUE
jurisdictional RA imports submitted in the red¢ilme market were with selschedulesAbout 99.5 percent

of RA imports bid with setfchedulesor economic bids below $0/MWh. There was only one RA import
that bid about 50 MW less than it s RA capacity duringodeod of July 2226. Similar to the daghead,

in the realtime, up to 640 MW of bidn RA imports could not clear given the path derates on Malin
intertie due to impacts of the Paffre.
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Bid-in RA Imports (MW)
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Figure53: HASP RA import for hour éngs 17 through 21 for weekdays
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Wheel Transactions
With the summer enhancements for exports, loads and wheeling scheduling priorities extended for
summer 202, wheelscan seek higher priority for their wheefsFor the month oflly 2024, there wasa
total of 690 MW of highpriority wheelsfrom eight different scheduling coordinator§ablel listsall the

wheekthroughdefinitions used in Jy.

19-Jun

21-Jun

S 5 3 3 3
O T B
~ o~

[-150, 0] RA

E]
-
0 oQ
— —

Tablel. Wheelthrough quantities registered faily 2024

Source Sink Total(MW)

MALIN500 PVWEST 77
NOB MEAD230 325
NOB PVWEST 53
PVWEST SYLMAR 10
RDM230 MCCULLOUG500 75
RDM230 PVWEST 150
Grand Total 690

22-Jul

24-Jul

26-Jul

RA Capacity

30-Jul

15 Formore information on the enhancements implemented for estimating the priority wheel through capacity
https://stakeholdercenter.caiso.com/Stakeholderlnitiatives/Transmisssenviceand-marketschedulingpriorities
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Once these transactions ageanted high prioritty G KS& Ol'y 0SS &dO0OKSRdzcBie Ay (K:
a high schedulingriority. Scheduling coordinators can opt to utilize these wheels on an hourly basis
through the month.

Figure54 shows the hourly high and low priority wheels cleared in the RUC process throughout tkie mon
ETC/TOR wheels are excluded. Wheels participating in thealdzad market with highand low
scheduling priority, reached total maximum at800 MW on July 10 with 680 MW of high priority and
120MW of low priority wheels.

Figure54: Hourly volume highand lowpriority wheels cleared in RUC
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the flows on either intertie constraints or internal transmission constraints

Figure55summarizes the hourly average of wheels organized by source and sink combinations. An empty
entry reflects that no wheels were present for that given soti@aink combination iduly Source refers

to the import scleduling point while sink refers to the export scheduling point. The path with the largest
volume of wheels iy in the dayahead market was frolRDM(RoundMountain located in norther
California}o PVWES{Palo Verde located in Southern California)
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Figure55: Hourly average volume (MWh) of wheels by patily
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Figureb6 summarizes the maximum hourly wheels cleared in any hoduiyrin the dayahead market by
sourceto-sink combination. The maxiim volume of wheels in a given pablecurredfrom PV Westo
MIR2(Mirage locations)

Figure56: Maximum hourly volume (MW) of wheels by patt3uty
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Although wheels do not add or subtract capacity to the overall power balahtiee ISO market, they
compete for limited scheduling and transmission capacity.

Wheels cleared in the deghead market can be carried over into the rale market with a dayahead
priority or be directly selscheduled in HASP proce$sgure57 shows the volume of highand low
priority wheels cleared eventually in the re@the market, organized by the various types of priority and
relative changes.

Figure57: Wheels cleared in redéime market
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TheDAM PTis for wheelthrough transactions with high priority that cleared in the dsyead market
and then rebid into reatime. RT_PT is high priority that came in directly into#t@ake market. DAM_LPT
is for wheels with low priority cleared in dahead and rebid into redgime. Similarly. RT_LPT is for wheels
bid in directly into real time. Econ is for economical wheBhe volume of wheels bid in directly into real
time was negligible.

MPP/MP&AA 58



Summer Monthly Performance Report

6 Storage and Hybrid Resources

In uly 2024, there werel64 storage resources registeredtive ISOmarket Storage resource here refers

to the Limited Energy Storage Resource (LESR) Mpst storage resources participated in both the
energy and ancillary service mark@atteriescan arbitrage the energy pricky consuming energy
(chargng) when prices are low, then subsequently delivering energy (discharging) during market intervals
when prices are higheEach storage resource has a maximum storage capability that reflects the physical
ability of the resourceo store energy.

The totalstate of chargefrom all the active resources participating in the market 88699 MWh. In

terms of the capacity made available to the markétigure58 and Figure59 present the daily average
and the hourly average difid-in capacity for storage resources in the gdyead markein Juneand July
organized by price ranges

Figure58: Bidin capacity for batteries in the deghead marketdaily aveage
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Figure59: Bidin capacity for batteries in the deghead market, hourly average
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The negative area represents charging while the positive area represents discharging. The overall capacity
in the market was roughly consistethrough the monttsat about7,500¢ 8,000MW. The bidin capacity

is organized by $/MWh price ranges. There were consistent patterns of batteries bidding to charge at
negativeprices anddischarge apositive prices Some resources bid reflected thwillingnessto charge

when prices weraip to $50. Conversely, they were almost always willing to discharge at higher prices.
Thegreensegmentsshow bids close to or at the soft energy bid cap go80/MWh and show that there

wasa certain volume of storageapacity expecting to discharge only at these high prices.

Figure60 and Figure61 presentthe bidin capacity for the realime market.The overall capacity follows
the similar trend as the daghead maket.
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Figure60: Bid-in capacity for batteries in the retime market daily average
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Figure61: Bid-in capacity for batteries in the reime market hourly average
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Figure62: Distributions of state of charge foduly2024
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Figure62 shows the hourly distribution of the storage capacity of resources participating iahENRTD

for July The box plot shows the median, 25tarpentile, 75th percentile, and outliers for the total state

of charge. Storage resources charge in hours when there is abundantly cheap energy from solar resources
in the daytime, between howrending 9to 18. The system reached maximum stored energy dyr h

ending 16, followed by a period of steady discharge from hours ending 18 throughJ2dy, the highest

system state of chargm IFMwasaround 25,943 MWh, roughly 73 percentof the total capacitywhich
occurred in the hour endings. The peak houy state of charge in the rediime market was31,934MWh

in hour ending 18at roughly ® percentof the total capacityhigher than the dayahead peak state of
change. Alsahe state of charge in the redlme markethad awider spreacdcompared to the dy-ahead

market.

Most of the storage resources in the ISO market are-faur batteries, which implies that if a resource

is fully charged, it will take four hours to discharge this resource completely. To arbitrage prices, it is
expected that the resowe would bechargedas much as possibjest prior to the hours with high energy
prices. With the need for more supply as solar production diminishes, it is expected that storage resources
would be discharging during net load peak hotiigiure63 shows the distributions of energy awards in

IFM, andrigure64 shows the hourly distribution of redime dispatch for batteries in June and Jdligese
statistics are for batterig, either stand alone or the battery component of-tmdated resources; they do

not include hybrid resources.
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Figure63: Hourly distribution of IFM energy awards for batteries
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Figure64: Hourly digribution of reattime dispatch for batteries
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