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Executive summary

This report covers market performance during the third quarter of 2021 {Réyptember).

Key highlights during this quarter include the following:

1

Market prices were significantlyrigherthan the same quarter of 2020 on averad@y-ahead
prices in thdSO rose more than 35 percent. Increases were due to higher natural gas prices and
ongoing drought conditions causing low hydroelectric production.

Performance of the dayahead and reatime markets remained highly competitivedespite several
periods of etremely high regiorwide loads and pricet.oad peaked at about 43,947 MW on
September 8, well below any peak load reportedhe last decade.

Gas prices more than doubleat SoCal Citygate aralmost doubled aPG&E Citygate compared to
the same quaer in 2020.This increase in natural gas prices resulted in higher system marginal
energy prices across the ISO footprint during the third quarter.

Renewable productiordecreasedvy 1 percent compared to the same quarter in 2020, due to a
decrease of 29 grcent for hydroelectric productiornwhich offset increasing noiydro renewables.

Generation outages increasday 20 percent over Q3 2020 and were higher than any third quarter
in the previous five years. Together, increased outages taken byg#reekctric, and storage
account for almost all of the increase.

Bilateral market prices in other balancing areas were often significantly higher thanrtttket
prices, reflecting extremely tight supply conditions in these other regions, during high load periods.

Flexible ramping producsystem level prices were zero for over 99 percent of intervals in the 15
minute market and 99.9 percent of intervalstive 5minute market for each of upward and
downward flexible rampingapacity.

The dayahead market was structurally uncompetitivim fewer hours than the third quarter of
2020, but more than any other year in the previous five years.

Congestiorin the day-ahead market decreased PG&E priedsle it increasedSDG&E and SCE area
prices. Total dayphead congestion rent was $166 million, a decrease from $220 million in the same
guarter of the previous year.

Congestion revenue rightauction revenues are estiated to be $10 million less than payments
made to nonload-serving entities during the third quarter representing aboutegcent of day
ahead congestion rent.

Reattime offset costs totaled572 million in the third quarter for a total of $156 milliorr fime first
three quarters of 20210ffset costs this quartewere about 40 percent higher than ancillary
services costsvhich summed to about $51 milligand were more than double total ISO bid cost
recovery costs for the quarter, estimated to be $26 million.

Imbalance conformance adjustmentgached almost 1,400 MW durirmgeak net load ramp hours,
on average, continuing the increase in operator usentfdlance conformance that began in 2017.
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Western Energy Imbalance Market

T

Prices in Salt River Project were over $100/MWh average in the hous between 6 and miin
both the 15minute and 5minute markets, driven by high penalty prices associated with
undersupply infeasibilities when the area was separated from the resteo$ybktem. Penalty prices
were raised from $1,000/MWh to $2,000/MWh in March. As in previous quarters, undersupply
infeasibilities often occurred following the failure of a resource sufficiency test which can limit
imports into a failing area. In June, tHeO implemented Phase 2 of FERC Order 831, limiting
conditions in which the $2,000/MWh penalty price would apply.

Natural gas prices across the EIM more than doubl&tis increase in natural gas prices resulted in
higher energy prices.

Prices in Cé#fornia areas werealmost$18MWh higher than other regionspn averagePrices tend
to be higher in California than the rest of the system due to both transfer constraint congestion and
greenhouse gas compliance costs for energy thaklivered to California

The California ISO was a net importem average, in all but one hour of the quarter, even during
the peak midday solar generation hours when, in earlier quarters, lower priced solar generation
was typically exported to the rest of the system. Net imipalecreased in several areas in the
southwest (both APS and SRP) and in both PacifiCorp East and PacifiCorp West.

On June 16, 2021, the ISO added net load uncertainty to the requirement of the bid range capacity
test as part of a package of market enhanwents forsummer 2021 readiness. During the quarter,

60 percent of upward test failures would have passed without the additional uncertainty
component.

NorthWestern Energy, Salt River Project, and NV Energy had the negsurce sufficiencyest

failures. NorthWestern Energy failed the upward sufficiency test in around 2 percent of intervals.
Salt River Project failed the upward sufficiency and capacity tests in around 1.5 and 2.5 percent of
intervals, respectively. NV Energy failed the downward suffigi¢est in around 2.4 percent of
intervals.

DMM is providingadditional metrics, data, and analysis on the resource sufficiency tegts

monthly reports as part of the EIM resource sufficiency evaluation stakeholder initiative. DMM is
seeking feedback from stakeholders on existing or additional metrics and analysis that would be
most valuable.

Special issues

1

The 1SO implemented several market enhancemedésigned to address concerns raised following
the load curtailment event of August 2020.

l'a | NBadA#G 2F OKIFy3aSa YIRS flraid @SN G2 GKS
significant volumes of exports clearing the dahead marketwere curtailed through the residual

unit commitment process on the highest load day®n these days, some exports rebid into the
reaktime market cleared, ultimately meeting high demand in other regions.

Under August 4 tarifthanges, exportglearing boththe day-ahead market and residual unit
commitment process can be curtailed before internal load in the réiahe market. Exports are

QuarterlyReport on Market Issues and Performance 3
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now required to demonstrate support from nenesource adequacy capacity to have equal priority
with native load if curtathent is necessary. Thus far, no curtailment has been necessary.

1 Under August 4 tariff changes, wheeling transacticer® required to register 45 days in advance of
the month and must demonstrate both a firm power supply contract twse¢he load of an aernal
load serving entity and monthly firm transmission to the CAISO border to qualify for prioritization
equal to or above native load. Thus far, no curtailment has been necessary.

1 High priority wheels were not scheduled in the market on most dagshough over 1,000 MW of
high priority wheels registerem August and over 680 MW registered in September. The maximum
scheduled on any day in the quarter was less than 350 MW.

1 The volume of wheeled energy increased significantgmpared to the summerf®020. The
highest volumes were observed in June and were mositith-to-south sourceto-sink
combinations, representing power from balancing areas in the Northwest being wheeled through
the ISO to balancing areas in the Southwest.

1 Inthe reaktime market, less than 90 percent of system resource adequacy capacity was bid or
self-scheduled during high load hour®uring the to200load hours of the yeaf0 percent of
system resource adequacy capacity was offered in theattesad market and 88 percentas
offered in the reatime market.

1 Nonresourcespecific importsaccounted for about 3,500 MW of resource adequacy capacity during
peak hours of 2021, down from over 4,500 MW in 2020.

9 Over half of resource adequacy capacity was classified aslinsiged during peak load hours.
Although 87 percent of this capacity was bid into the {tgmke market on high load days,
performance of some uskmited fuel types was lower: storage (8§%9lar (71%), wind (77%), non
utility demand response (42%and hydroeletric (83%). In most cases, performance rose to above
100% for these groups once accounting for megsource adequacy capacity from these resource
types: storage (111%gplar (147%), wind (140%), and hydroelectric (88%).

1 Intra-monthly capacity procurementmechanism (CPM) designations cost about $9.7 million, up
from $2.1 million in 2020Intramonthly significant event designations wessued in July, August,
and September to ensure reliability followiegtreme heat events in the early part of the summer
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1

Market performance

This section highlights key indicators of market performance irttind quarter:

T

Market prices were significanthpigherthan the same quarter of 2026n average dayahead
prices in the ISO rose motlean 35 percentincreases were due higher natural gas pricesd
ongoing drought conditions causit@y hydroelectric productionDayahead prices averaged
$65MWh, 15minute prices averaged $8@Wh, and 5minute prices averaged $8@Wh.

Gas prices more than doubleat SoCal Citygate aralmost doubled aPG&E Citygateompared to
the same quarter in 202 his increase in natural gas prices resulted in higher system marginal
energy prices across¢h SO footprint during the thdrquarter.

Load peaked at about 43,947 M¥bh Sptember 8, well below angeakload reported in the last
decade, despitseveral high temperature high demand periods during the quarter

Renewable productiordecreasedby 1percent compared to the same quarter inZl)due to a
decrease of 2percent for hydroelectric productiooffset by increasing nchydro renewables

Generation outagedncreasedby 20 percent over Q3 2020 and were higher than anythirarter
in the previous five year3.ogether, increased ougges taken by gabydroelectri¢ and storage
account for almost all of the increase.

Bilateral market prices in other balancing areas were often significantly higher than n&ket
prices, reflecting extremely tight supply conditions in these other regions, during high load periods.

Flexible ramping producsystem level prices were zero for over 99 percent of intervals in the 15
minute market and 99.9 percent of intervalstive 5minute market for each of upward and
downward flexible rampingapacity.The 1SO introduced a minimum ariaxible ramping product
procurement requirement in November 202@hichbound frequently for the 1ISO buo other
areas, and is applied in tH&-minute market but not the Bninute market.

The dayahead market was structurally uncompetitivim fewerhours thanthe third quarter of
2020, but more than any other year the previous five years.

Congestiorin the dayahead market decreasd@G&E pceswhile it increasedSDG&E and SCE area
prices. Total dy-ahead congestion rent was $166 million, a decrease from $#Ri@n in the same
guarter of the previous year.

Congestion revenue rightauction revenues are estimated to B&0million less than payments
made to nonload-serving entities during the thit quarterrepresenting about @ercent of day
ahead congestion rent.dsses as a percent of dajpead congestion rent were well below the
average of 28 percent during the threeays before the TrackA and 1B changes (20162018).

Reattime offset costs totaledb72 million in the thid quarterfor a total of $156 million for té first
three quarters of 20210ffset costs this quarterere about 40 percent higher than ancillary
services costswhichsummed to about $51 milligrand were more than doubltal ISO bid cost
recovery costs for the quarter, estimated to be $26 million.

Imbalance conformance adjustmentgached almost 1,4DMW during the peak net load ramp

hours, onaverage, continuing the increase in operator use of imbalance conformance that began in
2017.The widening gap between high conformance in thenliBute market and lower

conformance in the $ninute market contributes to the price difference between thesarkets.

QuarterlyReport on Market Issues and Performance 5
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1.1  Supply conditions

Electricity prices in western states typically follow natgas price trends because natural gas units are
often the marginal source of generation in tH®O and other regional marke@uring the third quarr

of 2021, gas prices at major tradihgbs across the west trended significantly higher when compared to
the same quarter of 202his increase in natural gas prices resulted in higher system marginal energy
prices across the ISO footprimtthis quarer.

Figurel.l shows monthly average natural gas prices at key delivery points across the west including
PG&E Citygate, SoCal Citygate, Northwest Swemdsl Paso Permian, as well as the Henry Hub trading
point, which acts as a point of reference for the national market for natural gas. SoCal Citygate prices
often affect overall electric system prices because there are large numbers of natural gasessaour

the south, and these resources can set system prices in the absence of congestion.

Over thethird quarter, prices at the SoCal Citygate gas hub avera§ad@#MMBtu compared to
$2.94/MMBtu (up 129 percent)n the third quarter of 2020In SeptemberSoCal Citygate experienced
elevated pricdevels reaching a high of $20/MMBtu fitre September 9 gas dayhiswasbecause of
high gas demand during this period combined with pipeline constraints on the El Paso,syktem
restricted access tthe Permian basin gas supgly.

/| 2yaraidsSyid oAGK GKS [/ FTEATFT2NYAL tdzotAO | GATtAGASE
made changes to its operational flow orders (OFO) stages and associatedmphiance penalty

structure? For the summer péod, June 1 through September 30, SoCalGas temporarily reduced the

number of norcompliance stages from 8 to 5. The rammpliance charge was reduced from $25/Dth

and capped at $5/Dth for Stage 4 and Stage 5 flow orders.

For the winter period, October htough May 31, SoCalGas expanded the number ofcoompliance
stages from 5 to 8. The namompliance charge for Stage 3 flow orders follows a tiered structure ranging
from $5/Dth to $20/Dth and for Stage 4 and Stage 5 was set at $25/Dth. Durinigittiguarter,

SoCalGas Company declared low OFOs orfaungas days, primarily Stage 1.

¢KS NBGA&AAZ2Y A T NP YdoidctBberBit 2021.MMM dlibrbitied/cAmnie ki tHh aNBw
CPUC ruling to revise the existing penalty structusetil a final decision on this new ruling is reached,

1 Curtailment Watch Update for SoCalGas and SDG&E Southern Sgsgember 2, 2021:
SoCalGas Envoy critical notices for Sep 2, 2021

2 /t!'/Qa tNRLRaSR 5S0AaA2y DNIyGAy3a LY tINIL FyR 58Syeiay3d Ly t
Southern CA Generation Coalition of Commisgipr8132, April 29,2019:
http://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M285/K085/285085989.PDF

3 DMM Response to Judge's Ruling Seeking Comm8ais and Reliable Gas SysteilR2001-007,Aug 14, 2Q0:
http://www.caiso.com/Documents/CPUResponsetoJudgesRulingSeekingCommEafsandReliableGasSysteR2001-
007-Aug142020.pdf
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CPUC has temporarily extended thst8ge winter OFO structure for six months commencing on
November 1, 2021.

As mentioned earliegas prices at othemajorgas trading hubs in this quarter were algnificantly
higher than prices durinthe third quarter of 2020At Henry Hub, PG&E Citygate, El Paso Peraah
NorthwestSumagyashubs, the prices rose by 119 percent, 89 percent, 163 peregick 114 percent,
respectively.

Figurel.l Monthly average natural gas prices
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In the thirdquarter, the combined average hourly generation freenewableresources decreased by
about 100 MW (Jercent) compared to the same quarter of 202@n@ration from norhydro

renewable resources increas&gercent while hydroelectric generation decreasgipercent,

compared to thethird quarter of 202 The availability of variable energy resources contributes to price
patterns both seasonally and bidy due to their low marginal cost relative to other resources.

Figure 1.2 shows the average hourly renewable generation by month and fuel&\m-hydroelectric
renewable generation, which includes wind, solar, geothermal, and bioigasass resources, increased
by a total ofl47MW (7 percent) compared to the same quarter in 2020imarily fromhigher solar and

4 Proposed decision ordering Southern California Gas Company and San Diego Gas & Electric Company to implement Rule 30
Operational Flow Order necompliance charge structure for the six months commencing November 1, 2021:
https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M423/K447/423447100.PDF

5  Figures and datprovided in this section for Q@021 are preliminary and may be subject to change.

6  Hydroelectric generation greater than 30 MW is included.
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wind generationHourly average wind and solar production increased by aboytetdent and

10 percent, respectively, compared to the third quarter of 20@8@othermaland biogashiomass
generation decreased over the quarter, Bpercentand 10 percent, respectively, cormumed to the third
guarter of 2020.

Hourly average hydroelectric production in tkid@rd quarter decreased by abo@00MW (29 percent)
compared to the same period in 202@s of April 1, 2021, the statewide weighted average snowpack in
California was 6percent of normal compared to Sfercent of normal on April 1, 2020n California,
statewide reservoir storage #own to 60 percent of average because thater year 2021 (October

2020¢ September 2021) was the driest year in California since $924.

Figure 1.2 Average hourly renewable generation by month
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1.1.3 Downward dispatch and curtailment of variable energy resources

Wind and solar downward dispatch and curtailmeiniseased in thehird quarter of 2021, relative to
last year, byd percent in the ISO balancing area dDpercent in the energy imbalance market. The
majority of the reduction in wind and solar output continued to be the result of economic downward
dispatch, meaning the witisolar bid price was above (or closé tbe resulting market pricddowever,
the overallincrease in the 1ISO was driven by increbsertailments okelfscheduled skar resources
over the quarter.

When the amount of supply eline exceeds demand, theakltime market dispatches generators down.
Generally, generators are dispatched down in merit order from the highest bid to lowest. As with typical

7 C2NJ Ay26L) O1 AYF2NXNIFGA2YZ LI SFasS aS8SS /FEAT2NYAL /221N GA D
Department of Water Resources websitgtps://cdec.water.ca.gov/snow/current/snow/

8  California Department of Water Resoureg#/ater Year 2021 Brochurbttps://water.ca.govt/media/DWR
Website/WebPages/WateiBasics/Drought/Files/Publicatiomsnd-Reports/091523iWater-Year2021-broch_v2.pdf
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incremental dispatch, the last unit dispatched sets the system price and dispatch instructions are subject
to constraints including transmission, ramping, and minimum generation. During some intervals, even
wind and solar resources are dispatched down economically, implying that the nodal price is even lower
than the typically low priced bids from wind and salasourceslIf the supply of bids to decrease energy

is completely exhausted in the retiine market, the software may curtail sed€heduled generation,

including sekscheduled wind and solar generation.

Figurel.3 shows the curtailment of wind and solar resources by month in theD®D has developed

the followingsix categorie$or curtailmentbased on whether the resource bid in economically of-sel

scheduled, whether the resource received an exceptional dispatch/out of market instruction to decrease
adzlJLX e FyR GKS NBfIlIUiUA2YyaKALI 6S6SSy GKS NBazdz2NDOS

9 economic downward dispatchin which an economically bigsource is dispatched down and the
marketLINA OS Tl ffa 6AGKAY 2yS R2tfIFN2F 2N oSt2g |
binding?

1 exceptional economic downward dispatc¢tin which a resource receives an exceptional dispatch or
out-of-marketinstruction to decrease dispatch;

9 other economic downward dispatchin which the market price is greater than one dollar above a
resource bid and that resource is dispatched ddWn;

1 selfschedule curtailmentin which a pricgaking selfscheduled resourceeceives an instruction to
NERdzOS 2dzliLddzi ¢6KAtS GKS YIFINJSG LINAROS Aa o0Stz2g |
binding;

1 exceptional selfschedule curtailmentin which a selscheduled resource receives an exceptional
dispatch or outof-market irstruction to reduce output; and

9 other seltschedule curtailmentin which a seiécheduled resource receives an instruction to
reduce output and the market price is above #$&50MWh bid floor.

The majority of the reduction in wind and solawtput during thethird quarter of 2021 79 percent) was
a result of economic downward dispatch, rather than-seliedule curtailment. Most renewable
generation dispatched down in the ISO were solar resou@&pdrcent) rather than windqpercen.

In the ISO, eanomic downward dispatctvas steadyduringthe third quarter of 2021 totaling just over
102GWh. This represents a 9 percent decrease relative to the same quarter of 38@8chedule
curtailment totaled10 GWh for the quarter, d32 percent increase fative to the thirdquarter of 2020.

Figurel.4 shows the amount of downward dispatch of SO wind and solar resources. Curtailments
in the EIM falinto four categories: economic downward dispatch, other economic downward dispatch,
seltschedule curtailment, and other sed€hedule curtailment, each defined above. Downward dispatch
washigherin the energy imbalance market areas outside of the t6@pared to the same quarter of

9 I NBaA2dNDSQa dzLILISNI f AYA G A& nR&ytBNIhduyieRayo & | S NASGe 2F TI1O

10 The onedollar threshold is includenh the categorization of downward dispatch and curtailment types to mitigate small
price discrepancies between bids and market prices.
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2020. Much of the curtailment in the EIM is due to the high frequency of congestion on the Wyoming
Export constraint, which leads to one resource being heavily curttiled.

Figurel.3 Reduction of wind and solar generation by month (1ISO)
450 m Economic downward dispatch m ED economic downward dispatch
400 m Other economic downward dispatch u Self-scheduled curtailment

m ED self-scheduled curtailment B Other self-scheduled curtailment
350
300

Gigawatt hours
N
o
o

11 The Total_Wyoming_Export constraint was congested d&thfjpercent of intervals during the quarter as shown in
Tablel.4. The overall effects of trafier congestion are discussed in detail in Secti®@n2
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Figurel.4 Reduction of wind and solar generation by month (EIM)
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In the thirdquarter, generation increased on average for some fuel types, while decresginificantly
for others. Average hourly generation by both wind aadar resources increased by pgédrcentand 10
percent, respectivelywhile average hourly generation byports and hgroelectric resources fell by 31
percent and 2%ercent, respectively, compared to the same quarter of 2620.

Figurel.5 shows the average hourly geration by fuel type during the thirdquarter of 2021. As shown
in the figure, average nuclear, geothermal, and-bésed resources comprised about 8@ MW of
inflexible base generating@pacity, about 200 MW morthan the sane quarter of 2020. Hourly average
natural gas generation peaked at about 17,100 MW, during hour endindN2€ural gas @neration
accounted for about 4percent of total average hourly generation during the net peak load of hours
ending 17 through 21Compared to the thirdquarter of 2020, total average hourly tumal gas
generation increased gercent, driven by a decrease in hydroelectric generation and imports.

12 Figures and data provided in this section are preliminary and may be subject to change.
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Figurel5 Average hairly generation by fuetype (Q32021)
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Figurel.6 shows hourly variation of generation by fuel group, driven primarilthiyhourly variation of

solar productionCompared ¢ the thirdquarter of 2020solar generation variability increased 10

percent, whilenatural gas generation variability decreased 10 percéwerage hourly imports trended

similarly to natural gas generation over the quarter, with most imports occurring duringeak hours.

I SNF 3S K2dzNXI & 3ISYySNridAz2y FNRY NBaz2dz2NOSa Ay GKS a
throughout the dayjncreasing 158 percerdompared to the same quarter of 2020ue in large part to

an increase in battery storage resourcés

B Ly GKA&A FAIANBI GGKS 620 KSNE -OdsedBeForrdEd, codl2bytiery dtoyage, démizdd S| NE 352
response, and additional resources of unique technologies.
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Figurel.6 Hourly variation in generation by fuel type (Q2021)
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Figurel.7 shows the monthly average hydroelectric generation for 2015, 2019, 2020, and 2021.
Hydroelectric generation in 2021 is well below 2019 and 2020, while trendmiguy to 2015.

Conditions are similar to those of 2015 as both years saw April 1 snowpack percentages that were below
normal, with 62 percent of normal in 2021 and 5 percent in 2015. The decline in hydroelectric

generation has been made up fam part, by increased wind and solar generation.

Figurel.7 Monthly average hydroelectric generation by year
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The aerage total generation on outage for the quarter was about 11,300 MW, a 20 percent increase
relative to thethird quarter of 2020and higher than the same quarter of the last five yeboscedand
plannedoutages increaseil8 percentand 67 percent resgectively,relative to the same time last yeat.

'YRSNJ 6KS L{hQa OdaANNBy(d 2dzil3S YIyl3aISYSyid aeaidsSy:
either planned or forced. An outage is considered to be planned if a participant submitted it more than 7
daysprior to the beginning of the outage. WebOMS has a menu of subcategories indicating the reason

for the outage. Examples of such categories include plant maintenance, plant trouble, ambient due to
temperature, ambient not due to temperature, unit testirgpvironmental restrictions, transmission

induced, transitional limitations, and unit cycling.

Figurel.8 shows the quarterly averages of maximum daily outages during peak hours by type frém 201
to 2021.Figurel.9 shows the monthly averages of maximum dailfages during peak hours broken

out by type for 2020 and 2021. The typical seasonal outage pattern is primarily driven by planned
outages for maintenance, which are generally performed outside of the high summer load period.

During the thirdquarter of 221, the average total generation on outage in the ISO surpasseaihe s
period in 2020 by about 2,80MW, asshown inFigurel.8.1° Planned maintenanceutages averaged

521 MW, while other types of planned outages averaged4 8I\W, which represent a 21 percent
decrease and a 142 percent increase, respectively, compared to the third quarter offyae

common types of outages that fall into the otheaphed outages category include ambient outages
(both due to temperature and not due to temperature) and transmissiotages. These planned outage
categories combinedf the quarterwasabout67 percent higher than the thirguarter of 2020.

Total forcedoutages averaged 8D MW during peak hours in the thirquarter of 2021, about8

percent higher than the same time last year. Forced outages for either plant maintenance or plant
trouble average®,000MW, while all other types of forced outages averag®D0 MW during the
guarter. These other types of forced outages incladeegoriesambient due to temperature, ambient

not due to temperature, environmental restrictions, unit testing, and outages for transition limitations.

On a monthly basis, total cagesremained steag during the quarterThe key difference from the third
guarter of 2020 is that planned outages increased over the quantkich countered the decrease in
forced outagesBased on th historical seasonal trend artlde high levels of gegration on outage
during 2021 thus far, the fourth quarter will likely experience the most generation outages to date

4 LyOfdzRSa WhiKSNI F2NOSR 2dzil 35aQ YR WhiKSNJ LX I yySR 2dzil 38a

15 This iscalculated as the average of the daily maximum level of outages, excludipgathours. Values reported here
only reflect generators in the ISO balancing area and do not include outages from the energy imbalance market.
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Figurel.8 Quarterly average of maximum daily generation outages by typpeak hours
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Figurel.9 Monthly average of maximum daily generation outages by typ@eak hours
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Generation outages by fuel type

Natural gas and hydroelectric generation on outage averadwdit4,500 MW and4,100MW during
the third quarter. These two fuel types accounted #¥percent and36 percent of the generation on
outage for the quarter, respectively.
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Figurel.10 shows the quarterly average of maximum daily generation outages by fuel type during peak
hours. The overall increase in generation outages irthirel quarter was primarily due to an increase in
natural gashydroelectric Y R & h (i K S N@utage$SwhiShNdcréaket! 94 percent(863 MW)

25 percent(819 MW)and 245 percen(598 MW) respectivelyNuclear generation returned to service

from outages earlier in the year, showing 76 percent tgmseration on outage compared to Q2 2021.
Wind and geothermal generatioexperiencedess generation on outage compared to ttimérd quarter

of 2020, decreasing [/ percent andl percent, respectively.

Figurel.10 Quarterly average of maximum dailgeneration outages by fuel type peak hours
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1.2  Energy market performance

1.2.1 Energy market prices

This section assesses energy market efficiency based on an analysisabeddyand realime market
prices. Price convergence between these markets may helmgie efficient commitment of internal
and external generating resources. Compared totttied quarter of 2020, prices across all three
markets weregenerallyhigher inJuly and September, but lower in August

Figurel.11 shows loadweighted average monthly energy prices during all hours across the four largest
aggregation points in the ISO (Pacific @adElectric, Southern California Edison, San Digg®e &

Electric, and Valley Electric Association). Average prices are shown for thbetay (blue line),

15-minute (gold line), and-Binute (grea line) from Januar2020to September2021.
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Figurel.11 Monthly load-weighted average energy prices (all hours)
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Market prices were significantly higher than the same quarter of 2020 on avetig®er prices are

likely due tothe ongoing drought conditions causing low hydroelectric productitumg with higler

natural gas prices, which were roughly twice as high this quarter compared to the third quarter last year
Dayahead prices averaged $65/MWh,-frfinute prices averaged $63/MWh, anehtinute prices

averaged $58/MWh.

Figurel.12illustrates loadweighted average energy prices on an hourly basis for the quarter compared
to average hourly net loat?. Average hourly prices are shown for the eiyead (blueihe), 15minute

(gold line), and Bninute (green line) and are measured by the left axis, while average hourly net load
(red dashed line) is measured by the right axis.

16 Net load is calculated by strhcting the generation produced by wind and solar that is directly connected to the 1ISO grid

from actual load.

QuarterlyReport on Market Issues and Performance 17



Departmentof Market Monitoringg California 1ISO December 2021

Figurel.12 Hourly loadweighted average energy prices(ly- Septembej
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On average, daghead market prices in the ISO across peak hours ithtteequarter were lower than
prices at the MidColumbia and Palo Verde electricity hubs. Regional differenge&cis reflect
transmission constraints as well as greenhouse gas compliance costs.

Figurel.13a K2 ¢ & ( K Shehd{weighted advdradje peak pricesass the three largest load
aggregation points (Pacific Gaisd Electric, Southern California Edison, and San Diego Gas & Electric), as
well as average daghead peak energy prices from the Intercontinental Exchange (ICE) at the Mid
Columbia and Palo Veechubs outside of the ISO market. Average prices in the ISO and bilateral trading
hubs were calculated during peak hours (hours ending 7 through 22) for all days, excluding Sundays and
holidays. The figure shows significant price divergence between tharl@&@ese bilateral hubs during

the high demand periodiuring mid and late Ju across the western US

Figurel.14 uses the same data underlyifggurel.13 but on an average monthly basis for 2020 and
2021. Prices in the I1SO are represented at the Southern California Edison and Paeifid Eestric
default loadaggregation points. As shown in this figure, average bilateral prices aCMidnbia and
Palo Verde hubs exceed&Oprices during thénighdemand periodn July2021.
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Figurel.13 Dayahead ISO andilateral market prices Jul- Sep
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Average dayahead prices in the ISO and bilateral hubs (from ICE) were also comparedtimesal

hourly energy prices traded at Midolumbia and Palo Verde hubs for all hours of the quarter using data
published by PowerdeXverage dayghead hourly prices in the ISO were greater than averagetireal
prices at Md-Columbia and Palo Verde by $¥®Wh and $4MWh, respectively. Average dahead
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prices at MidColumbia and Palo Verde (from ICE) were greater than the averagidmegirices at Mid
Columbia and Palo Verde (from Powerdex) BY/#1Wh and $7MWh, respectively.

Imports and exports

As with the previous quarteryvarage net imports decreasempared to the same quarter in 2020
This may be due to low hydroelectric pradion caused by ongoing drought conditions in the wést.

As shown irFigurel.15, peak imports in the daghead (dark blue line) decreased in hour endig
from about 6900 MW to 5700MW, compared to the same quarter of 2020. PeakiiiBute cleared
imports (dark yellow line) also decreased, from abod0d,MW t06,300 MW, compared to last year.
Peak exports (shown as negative numbers below the horizontal axis in pale blue and yeti@wery
similarcompared to the same quarter of 2020

The average net interchange, excluding EIM transfers (dashed grey lirejedsdn meter data and
averaged by hour and quarter. The solid grey line adds incremental EIM interchange, which reached a
low point of aboutl,800 MW inhour ending 14. The greatest import transfer into the 1ISO from the EIM
occurred in hour ending, at aébout 1,800 MW, compared to about,200MW in hour endindl.2 from

the same quarter in th@rior year.Export transferfrom the ISO to the EIM was minimal and only
occurred between houending 10 tchour-ending12, with hour-ending 12 topping out at about 85

MW. This is a decrease from the same quarter of the previous year with a maximum export-in hour
ending 12at about1,200 MW,

Figurel.15  Average hourly net interchange by quarter
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17 U.S. Drought Monitor Conditions for Califorriéps://www.drought.gov/statesktalifornia
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Figurel.16 shows the average hourly volume of setheduled and economic bids for resource
adequacy import resources in the dajiead market, during peak houtsThe grey bars reflect import
capacity that was seHscheduled or bid near the pridor, while the remaining bars summarize the

volume of pricesensitive resource adequacy import capacity in the-dlagad market.

Figurel.16 Average hourly resorce adequacy imports by price bin
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1.3  Structural measures of competitiveness

Market structure refers to the ownership of available supply in the market. The structural
competitiveness of electric markets is often assessed using two related quantitative regasiie
pivotal supplier tesand theresidual supply indexBoth of these measures assess the sufficiency of
supply available to meet demand after removing the capacity owned or controlled by one or more
entities.

1 Pivotal supplier testlf supply is ingfficient to meet demand with the supply of any individual
supplier removed, then this supplier is pivotal; this is referred to as a single pivotal supplier test. The
two-pivotal supplier test is performed by removing supply owned or controlled by thdaxgest
suppliers. For the threpivotal test, supply of the three largest suppliers is removed.

1 Residual supply indexThe residual supply index is the ratio of supply from-posotal suppliers to
demand?® A residual supply index less than 1.0 indicaesincompetitive level of supply.

In the electric industry, measures based on two or three suppliers in combination are often used
because of the potential for oligopolistic bidding behavior. The potential for such behavior is high in the

18 Peak hours in this analysis reflect reeekend and notholiday periods between hours ending 17 and 21.

19 For instance, assume demand equals 100 MW and the total available supply equals 120 MW. If one supplier owns 30 MW
of this supply, the residual supply index equals 0.90, or €121)/100.
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electric industy because the demand for electricity is highly inelastic, and competition from new
sources of supply is limited by long lead times and regulatory barriers to siting of new generation.

In this report, when the residual supply index is calculated by exgutlargest supplier, we refer to
this measure as RSWith the two or three largest suppliers excluded, we refer to these results as RSI
and RS respectively?®

Figurel.17 shows the quarterly number of hours with a residual supply index less than one since 2016.
During thethird quarter, the number of hours wh an RSI less than one was @welative to the sama
quarter of the previous year. The residual supply index with the three largest suppliers remowgd (RSI
was less than one during 22®urs. Thes@rimarily occurred during peak net load hours, between
hour-ending 17 and 22.

With the largest two supplienemoved (R%), the resdual supply index for the thdrquarter was less
than one in 134ours. With the largest supplier removed (B3t was less than one in B®urs.

Figurel.18illustrates the level of the residual supply index measurements by showing the lowest 500
RSI values during the quarter. With the three largest suppliers removed, the/&3ess than 0.9 in 73
hours, and less than 0.8 thhours.

Figurel.17 Hours with residual supply index less than one
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20 For more information on the supply and demand elements usezhtoulate the residual supply index, see 4 2020
Report on Market Issues and Performanfsgril 2021, pp. 111http://www.caiso.com/Documents/202d-ourth-Quarter
Reporton-Market-Issuesand-PerformanceApril-28-2021. pdf
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Figurel.18 Lowest 500 residual supply index with largest one, two, or three suppliers excluded
(Julyc Septembe)
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1.4  Price variability

Dayahead market prices range greatly over the course of a year, with periods of high and low prices.
These variations tend tiwllow seasonal patterns, primarily due to the availability of variable energy
resources such as wind and solar. Remk market prices can be volatile with periods of extreme
positive or negative prices; even a short period of extremely high or lowspcae significantly impact
average pricesCompared to the third quarter last year there were fewer intervals with substantially
high energy prices while intervals with negative prices remained infrequent.

1.4.1 Day-ahead price variability

In the thirdquarter of 2021the frequency of high daghead prices decreased while negative -dénpad
prices remained the same compared to the same quarter in 2020.

High prices

Figurel.19 shows the frequency of daghead market prices in various high priced ranges from July
2020 to September 2021. The frequency of prices over $250/MWh increased in July but decreased
substantially in August and slightlySeptember. In thiguarter, roughly 1 percent of hours in July and
September had prices over $23#t there were very few hours with prices over $500/MWh and none
over $750/MWh.
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Negative prices

Figurel.20 shows the frequency of daghead market prices in viaus low priced ranges from July 2020
to Septembe2021.There were no hours in this quarter where prices in the-dagad market were

below $1/MWh, same as the third quarter of 2020.

Figurel.19 Frequency of high dayahead prices ($/MWh) by month
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Figurel.20  Frequency of negative daghead price ($/MWh) by month
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During thethird quarter of 2021, variability in the reime market was similar to the third quarter last

year. This year theravere more instances of high prices in July, compared to last year wherphiags

were more prevalent in August. This difference is driven by the weather patterns in the third quarter

this year compared to last year. There were very few instances of negative prices this quarter, similar to
the third quarter of 2020.

Figurel.21 andFgure1.22 show the frequency foprices above $250/MWh across the three largest load
aggregation points (LAP) in the 1SO. As showdigirel.21, the frequency of prices over $29@Wh in

the 15minute market wadigher in July, substantially lower in Augustd about the same in

September compared to the third quarter of 2020.the 5minute market the frequency of prices over
$250/MWh decreased across each month of the quartartipularly in Augustas seen ifFigure
1.22.Figurel.23 and Figurel.24 show the frequency of undersupply infeasibilities and whether they

were resolved by théoad conformance limiterinfeasibilities resolved by the load conformance limiter
continued to be infrequent and had an insignificant impact on prices in the ISO because in most intervals
when the limiter triggers in the ISO, the highest priced bids di$ygal are often at or near the

$1,000/MWh bid cap, such that the resulting price is often very similar with or without the limiter

Figurel.21 Frequency of high 1Bninute prices by month (ISO LAP areas)
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Figurel.22 Frequency of high #ninute prices by month (ISO LAP areas)
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Fig

urel.23 Frequency ofindersupply power balance constraint infeasibilities
(15-minute market)
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Figurel.24 Frequency ofuindersupply power balance constraint infeasibilities
(5-minute market)
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Figurel.25 shows the frequency of negative prices in thenfute market by month across the three
largest load aggregation points in the I8@here were very few instances of negative prices in the 5
minute market in this quarter.

21 Corresponding values for tH&s-minute market show a similar pattern but at a lower frequency.
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Figurel.25 Frequency of negative-fninute prices by month (ISO LAP areas)
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1.5 Flexible ramping product

The flexible ramping product is designed to enhance reliability and mpek&irmance by procuring
flexible ramping capacity in the retime market to help manage volatility and uncertainty of reaie
imbalance demand. The amount of flexible capacity the product procures is derived from a demand
curve which reflects a calcuian of the optimal willingnes$o-pay for that flexible capacity. The
demand curves allow the market optimization to consider the traffebetween the cost of procuring
additional flexible ramping capacity and the expected reduction in power balanegioiotosts.

The flexible ramping product procures both upward and downward flexible capacity in both the
15-minute and 5minute markets. Procurement in the 4Binute market is intended to ensure that

enough ramping capacity is available to meet the nesfdsoth the upcoming 1#ninute market run

and the three Bminute market runs within that I8ninute interval. Procurement in the-&inute

market is designed to ensure enough ramping capacity is available to manage differences between the
consecutive Bninute market intervals.

1.5.1 Minimum flexible ramping product requirement

Thereare separate demand curves calculated for each energy imbalance market area in addition to a
systemlevel demand curve. The systdevel demand curve for the entire footprint is alwagtsforced
in the market, while the uncertainty requirement for the individual balancing areas is reduced in every
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interval by their transfer capabilit$?. Previously, if the transfer capability for each area was sufficient,
then only the systentevel uncertinty requirement was active.

The flexible ramping product refinements stakeholder initiative introduced a new minimum flexible

ramping product requiremenBeginning ilflovember 2020, if an individual balancing authority area
requirement is greater than 6fercent of the system requirement, then a minimum will be enforced,

Slidzl £ G2 GKS oFflyOAy3 I dzi K2RPhédinimuNBquleinendik | NB 2 F
intended to help mitigate some of the issues surrounding procurement of strandedlferiimping

product prior to the implementation of nodal procurement, expectedath2022.

A minimum requirement helps procure flexible ramping capacity within areas that contribute to a large
portion of systerawide uncertainty Figurel.26 shows the frequency in which a minimum requirement
was active for the ISO in the -BBinute market since the implementation of the minimum requirement

in early Novembe202Q During thethird quarterof 2021, the 1ISO had a minimum upwarelquirement
enforced in around 8fercent of intervals, and a minimum downwaretuirement enforced in around

60 percentof intervals.These are both down from the previous quarter.

The minimum requirement was only implemented in the-tnute market, not in the 8ninute market.
Procurement in the Sninute market ensures that enough ramping capacity is available to manage
uncertainty that may materialize between consecutivenbiute maket intervals. Without a minimum
requirement in the Sminute market, there can be cases where flexible ramping capacity, procured
within the ISO and settled in the ABinute market, is released in therBinute market in favor of
undeliverable flexible rampg capacity stranded behind energy imbalance market transfer constraints.

While the minimum requirement was intended as a temporary measure prior to implementation of
nodal procurement, DMM believes the minimum requirement should be included in-thabte
market as an enhancement to improve the effectiveness of the flexible ramping product.

NontISO areas that exceed the 60 percent threshold in any interval can similarly have a minimum
requirement applied that will procure and price flexible rampingamdty in that area. In particular,
PacifiCorp East had a minimum downward flexible rampaagirement in approximately 2@ercent of
intervals during thehird quarter, most frequently in morning hour®uring some cases in heanding

7, the downwardsystem requirement was so low such that most areas met the threshold and had a
minimum requirenent enforced.

22 In each interval, the upward uncertainty requirement for each area is reduced by net import capability while the
downward uncertainty requirement is reduced by net export capabilithdfdrea fails the sufficiency test in the
corresponding direction, the uncertainty requirement will not include this reduction.

8 C2NJ SEIFYLX ST AF | o6lflyOAy3I [ dzZikK2NARGE | NBF Q& dzLJs |+ NR NBIj dzA N
1,000MW and the diversity benefit factor (ratio of the system requirement to the sum of all area requirements) is 25
percent, then the minimum requirement for this area would be 250 MW.Begrible Ramping Product Refinements Final
Proposal August 31, 2020:
http://www.caiso.com/InitiativeDocuments/FinalProposilexibleRampingProductRefinements. pdf
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Figurel.26 California ISO frequency of enforced minimum requirement {itinute market)
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1.5.2 Flexible ramping product prices

The flexible ramping product procurement and shadow prices are determined from demand curves.
When the shadow price is $0/MWHh, the full value of capacity on the demand curve is procured. This
reflects that flexible ramping capacityas readily available relative to the need for it, such that there is
no cost associated with the level of procurement.

Figurel.27 shows the percent ohiervals that the systerfevel flexible ramping demand curve bound
and had a positive shadowipe in the 15minute market. fie percent of intervals in which the ISO
specificdemand curve bound at a positive shadow price is also shown.

The frequency of psitive shadow prices for theystemcontinued to be low overall. During the quarter,
the 15minute market systemievel demand curve bound in less than 1 percent of intervals for upward
ramping and downward ramping.

Following a review by the ISO on intettaint resources and flexible ramping product eligibility, the ISO
implemented a change effective May 9 to set all fimaute dispatchable resources with economic bids
eligible to receive flexible ramping product awards. In particular, additional flesdbiping capacity

from wind and solar resources (which were previously ineligible to receive these awards) contributed to

the decreased frequency of positive prices. Since the change, the shadow price for downward flexible
ramping capacityas been zero iall intervals.

In the 5minute market, the systerevel and IS@pecific demand curves for upward and downward
ramping capacity bound in less than 0.1 percent of intervals.
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Figurel.27 Monthly frequency ofpositive system or ISO flexible ramping shadow price
(15-minute market)
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1.6  Convergence bidding

Convergence bidding was profitable overalldotities placing convergence bids in the thipdarter of

2021. Combined net revenue for virtual supply and demand about $2.7million, after including

about $15.5million of virtual bidding bid cost recovery charges. Virtual demand generated revenues of
about $10.2million for the quarter, while virtual supply generated about $18 million, before accounting
for bid cost recovery charges.

Average hourly cleared volumes were abo839 MW, an increase of aboudé8 MW from the same
guarter of 2020. Average hourly cleareidtual supply increased about 300 MW to about 2,800 MW,
from about 2,500 MWn the previous quarterCleared virtual demand averaged abd 00 MW
during each hour of the quarteabout thesamefor the quarter of the previous yeawhich was also
about500 MWIlessthan theprevious quarterOn average, abo80 percent of virtual supply and
demand bids offered into the market cleared in the quarttoyn from 36 percent from the same
guarter of the previous year.

Cleared hourly volumes of virtual supplytweighed cleared virtual demand by aroubh@50MW on
average, an increase froBb0MW of net virtual supply in the same quarter of the previous year. On
average, in all hours except hours endiffgahd 18 net cleared virtual supply exceeded net cleared
virtual demand even in hourending 19. Cleared virtual supply exceeded virtual demandrimre than
1,000 MWin allhoursexcept the afternoorandpeak evenindioursof 1521.
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Convergence bidding is designed to align-dagad and realime prices wherthe net market virtual

position is directionally consistent (and profitable) with the price difference between the two markets.
For the quarter, convergence bidding volumes were consistent with average price differences between
the dayahead and realime markets diring 220f 24 hours.

Market participants can hedge congestion costs or earn revenues associated with differences in
congestion between different points within the ISO system by placing virtual supplyeamaind bids at
different locations during the same hour. These virtual supply and demand bids offset each other in
terms of system energy, and are not exposed to bid cost recovery settlement charges. When virtual
supply and demand bids are paired this wage of these bids may be unprofitable independently but
the combined bids may break evenbe profitable because of congestion differences between the day
ahead and realime markets.

Offsetting virtual positions accounted for an average ab@,MW ofvirtual demand, offset by

1,100 MW of virtual supply, in each hour of the quarter. This represented an increase of about 300 MW
over the same quarter from the previous year. These offsetting bids represented aBpet&ent of all
cleared virtual bids ithis quarter, an increase of abo8tpercent from the same quarter of the previous
year.

Participants engaged in convergence bidding in this quarter were overall profitable. Net revenues for
convergence bidders, before accoungifor bid cost recovery charges, were aboR8& million. Net
revenues for virtual supply and demand fell to abol2$ million after the inclusion of about
$15.5million of virtual bidding bid cost recovery chargéprimarily associated with virtual supply.

Figure 1.28 shows total monthly net revenues for virtual supply (green bars), total net revenues for
virtual demand (blue bars), the total amount paid for bid cost recovery charges (red bars), and the total
payments for all convergence bidding inclusive of bid cost recovery charges (gold line).

Before accounting for bid cost recovery charges:

1 Total market revenuewere positive during all months of the quarter. Net revenues during the
quarter totaled about 28.2million, compared to about35.3million during the same quarter from
the previous year, and aboutl®.5million during the previous quarter.

9 Virtual demand net revenues were aboutddb million negative$5.3million, and $ million for July,
August, and Septemberespectively.

1 Virtual supply net revenues werelillion, $L2 million, and & million for July, August, and
September, respectively.

24 For more information on how bid cost recovery ohes are allocated please refer to tR82017 Report on Market Issues
and PerformanceDecember 2017, pp. 401:
http://www.caiso.com/Documats/2017ThirdQuarterRepoitlarketlssuesandPerformand@ecember2017.pdf
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Convergace bidders received approximatel§27million after subtracting bid cost recovery charges of
about $15.5million for the quarter’>% Bid cost recovery charges were abo&t Bmillion, $6.2 million,
and $.7 million for July, August, and Septembeespectively.

August, similar tdune is a month of noten this quartersince dayahead prices were consistently
higher than 15minute prices This resulted in high positive virtual supply revenues and inversely low
negative virtual demand revenues.

Figure 1.28 Convergence bidding revenues and bid cost recovery charges
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1.7 Residual unit commitment

The purpose of the residual unit commitment market is to ensure that there is sufficient capadibeon
or reserved to meet actual load in retiine. The residual unit commitment market runs immediately
after the dayahead market and procures capacity sufficient to bridge the gap between the amount of
load cleared in the daghead market and the daghead foreast load.

As illustrated irFigurel.29, residual unit commitment capacity is procured primarily to replace cleared
net virtual supply bids, which carifset physical supply in the dahead market run. On average,
cleared virtual supply (green bar) was ab@00 MWhigher in thethird quarter of 2021 than in the

same quarter of 2020.

25 Further detail on bid cost recovery and convergence bidding can be found here, p.25:
http://www.caiso.comiDocuments/DMM_Q1 2015 Report_Final.pdf

26 Business Practice Manual configuration guide has been updated for CC 68@6edayresidual unit commitment tier 1
allocation, to ensure that the residual unit commitment obligations do not receive excessaksitit commitment tier 1
charges or payments. For additional information on how this allocation may impact bid cost recovery, refer topalye 3:
Change Maagement Proposed Revision Request
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Residual unit commitment procurement can be increased by operator tagums to the dayahead

load forecast. These manual adjustments decreased by 40 percent in the third quarter relative to the
same quarter in 2020-igurel.30 shows thehourly distribution oftheseoperator adjustmentsluring

the third quarter of 2021. The black line shows the average adjustment quantity in each hour and the
red markers highlight outliers in each hour. In this quarter, operators used this tool on 8fbdays
increase the residual unit commitment requirements by an average of about 720 MW per hour.

The dayahead forecasted load versus cleared -@énead capacity (blue bam Figurel.29) represents

GKS RAFTFSNBYOS Ay Of SINBR adzlll e o6002i0K LIKe&&aAOolf
average, this factor contributed towards increasing residual unit commitment requirements thitde

guarter of 2021 averagingabout 260 MW per hour

Lastly, residual unit commitment also includes an automatic adjustment to account for differences
between the dayahead schedules of bid variable energy resources and the forecast output of these
renewable resources. This interteint resource adjustment reduces residual unit commitment
procurement targets by the estimated undscheduling of renewable resources in the ddyead

market; it is represented by the yellow barkigurel.29.

Figurel.29 Determinants of residual unit commitment procurement
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Figurel.30 Hourly distribution of residual unit commitment operator adjustments
(Julg Sep)
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Figurel.31 shows monthly average hourly residual unit commitmerdgqurement, categorized as nen
resource adequacy, resource adequacy, or minimum load. Total residual unit commitment procurement
decreased to about,869 MWh in thethird quarter of 2021 from an average B 060MWh in the same
guarter of 2020. Of th&,869 MWh capacity, the capacity committed to operate at minimum load
average436 MWh, similar tothe third quarter of 2020.

During thethird quarter of 2021, the residual unit commitmeunhdersupply power balance constraint
was infeasible othree days, uly 9 (hour ending 20) and July-28 (hours ending 1:21). These
infeasibilities resulted in prices being set around $250/MWh during those hours. The market change
that went in place on Septembert 8020 was designed to address the treatment of econoanid self
scheduled exports that cleared the daliead integrated forward market (IFM) run. With this change,
the residual unit commitment process is able to curtail certain exports before relaxing the power
balance constraint. These reduced expartslonger receive a reafime scheduling priority that exceeds
reattime 1SO loa@ndcan choose tae-bid in realtime or resubmit as sechedules in reaime.?’

Most of the capacity procured in the residual unit commitment market does not incur any dirdst cos
from residual unit capacity payments because only-regsource adequacy units committed in this
process receive capacity paymefitdhe total direct cost of nonesource adequacy residual unit

27 The I1SO provided details and examples of this change in the Market Performance and Planning Forum meeting on
September 9, 2020:
http://www.caiso.com/Documents/PresentaticiMarketPerformancePlanningForunrep9
2020.pdf#tsearch=market%20performance%20and%20planning%20forum

28 |If committed, resource adequaaits may receive bid cost recovery payments in addition to resource adequacy
payments.
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commitment is represented by the gold lineRigurel.31. In thethird quarter of 2021, these costgere
about $1million, down by$0.2 millionwhen compared tdhe same quarter of 2020.

Figurel.31 Residual unit commitment costs and volume
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1.8 Ancillary services

Ancillary service paymeniscreased this quarter to about $51 million, compared to about $@8on in

the previous quarterPayments were substantialipwer than the same quarter of 2020 when ancillary
service payments were almost $100 million, in part due to the extreme conditions experienced in third
quarter last year.

1.8.1 Ancillary service requirements

The 1SO procures four ancillary services in theat®ad and reatime markets: spinning reserves, non

spinning reserves, regulation up, and regulation down. Ancillary service procurement requirements are

aSh F2NJ SFOK FyOAfftlINE &ASNBAOS (2 YSSG 2NJ SEOSSR
minimdzY 2 LISNJ} GAy3 NBfAFOATAGE ONAROGSNALF YR b2NIK ! Y
control performance standards.

The ISO can procure ancillary services in theadtesad and realime markets from the internal system
region, expanded system rieq, four internal subregions, and four corresponding expanded sub
regions. The expanded regions are identical to the corresponding internal regions, but also include
interties. Each of these regions can have minimum requirements set for procuremerttitidugn
services where the internal suiegions are nested within the system and corresponding expanded
regions. Therefore, ancillary services procured in an inward region also count toward meeting the
minimum requirement of the outer region. Then, bothemal resources and imports meet ancillary
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service requirements, where imports are indirectly limited by the minimum requirements from the

internal regions.

Operating reserve requirements in the daliead market are typically set by the maximum of

(1) 6.3 percent of the load forecast, (2) the most severe single contingency, and (3) 15 percent of
forecasted solar production. Operating reserve requirements intiesd are calculated similarly except
using 3percent of the load forecast and 3 percent of geattion instead of 6.3 percent of the load

forecast.

Figurel.32 shows monthly average ancillary service requirements for the expanded system retien in
day-ahead market. As showayerage requirements for spinning and Rgpinning reservedecreased

this quarter comparedo the same quarter last yeaAverage regulation down requirements, on the
other hand, increased about 30 percent this quadempared to the third quarter last year.

Figurel.32  Average monthly dayahead ancillary service requirements
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1.8.2 Ancillary service scarcity

Scarcity pricing of ancillary services occurs when there is insaff®ipply to meet reserve

requirements. Under the ancillary service scarcity price mechanism, the ISO paydetagoreined

scarcity price for ancillary services procured during scarcity events. The scarcity prices are determined
by a scarcity demand cwysuch that the scarcity price is higher when the procurement shortfall is

larger.
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As shown irFigurel.33, the frequency of intervals with scarcityiging decreasethis quarterfrom 0.44
percent of intervals last year to 0.17 percent this yddost scarcity events occurred in July when the
California 1ISO expeniced high temperatures thatdeto stressed grid conditior?s.

Figurel.33 Frequency of ancillary service scarcities {ifnute market)

2.0%
Regulation Down m Regulation Up
1.8%
o Spin m Non-Spin
< 1.6%
c
£ 1.4%
2 1.2%
=
5 1.0% I
—
S 0.8%
=
3 0.6% I
(]
& 0.4%
M I
0.2% |1 - I I
0.0% [ | [ | I || [ |
CQ o = (>E S 0L >9Q S Qs> S0y >9SS Q s >cl5 0
S2S283528828522283°280628S8282833238
2019 2020 2021

1.8.3 Ancillary service costs

Ancillary service payments decreagbis quarter compared to the third quarter last year, primarily due
to less extreme heat this yeabpmpared to the third quarter of 202@hird quarter costs totaled about
$51 millon, down from $97 million in the same quartef 2020, but an increase from $38 million in the
previous quarter.

Figurel.34 shows the total cost of procuring ancillary service products by quétfEne cost to procure
spinning and notspinning reserves decreased about 60 percent this quarter compared to the third
guarter last year. The cost to procure regulation up decreased about 51 percent while the cost to
procure regulation down increased 45 percent. This is consistent with the increase in regulation down
requirements.

29

30

Summer Market Performance Report, July 2021:
http://www.caiso.com/Documents/SummerMarketPerformanceReportforJuly2021.pdf

Thecosts reported in this figure account for rescinded ancillary service payments. Payments are rescinded when resources
providing ancillary services do not fulfill the avhilay requirements associated with the awards. ged elsewhere in

the report, settlements values are based on statements available at the time of drafting and will be updated in future
reports.
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Figurel.34  Ancillary service cost by product
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1.9 Congestion

In the dayahead market, congestion in thkird quarter increased prices in the Southern California
Edison and San Diego Gas & Electric areas and decreased priceBaciflteGaand Electricarea In
the 15minute market, the impact of internal congestion on pricksreased in most areas relative to
the same quarter of 2020

The following sections provide an assessment of the frequency and impact of congestion on prices in the
day-ahead and 18minute markets. It assesses the impact of congestion on local areas in the 1ISO (Pacific
GasandElectric, Southern California Edison, and San Diego Gas & Electric) as well as on EIM entities.

Congestion in a nodal energy market occurs whemtlagket model determines that flows have

reached or exceeded the limit of a transmission constraint. Within areas where flows are constrained by
limited transmission, higher cost generation is dispatched to meet demand. Outside of these
transmission cons#ined areas, demand is met by lower cost generation. This results in higher prices
within congested regions and lower prices in unconstrained regions.

The impact of congestion on each pricing node in the ISO system is calculated as the product of the
shadaw price of that constraint and the shift factor for that node relative to the congested constraint.
This calculation works for individual nodes as well as for groups of nodes that represent different load
aggregation points or local capacity aréas.

31 This approach does not include price differences tlesuit from transmission losses.
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Colorshading is used in the tables to help distinguish patterns in the impacts of constraints. Orange
indicates a positive impact to prices, while blue represents a negative impact; the stronger the color of
the shading, the greater the impact in either the fiv® or negative direction.

Dayahead market congestion frequency tends to be higher than in thmitite market but price
impacts to load tend to be lower. The congestion patterthis quarter reflects this overalend.

In thethird quarter of 2021, congestion rent and loss surplus wEg6nillion and 88 million,

respectively. These respective amounts represe®b percentdecreaseanda 40percent increase

relative to the sameuarter of 202CG°2 Figurel.35 shows the congestion rent and loss surplus by quarter
for 2020 and 2021.

In the dayahead market, hourly congestion recllected on a constraint is equal to the product of the
shadow price and the megawatt flow on that constraint. The daily congestion rent is the sum of hourly
congestion rents collected on all constraints for all trading hours of the day. The daily nhiogina
surplus is computed as the difference between daily net energy charge and daily congestion rent. The
loss surplus is allocated to measured demé&hd.

32 Due to the availability of datd&igurel.35and the comparative analysis of daijiead congestion rent and loss surplus in
the third quarter of 2021 are preliminary.

3 C2NJ Y2NB AYyTF2NNIGA2Y 2y YIFENBAYFf f2&8&8 adzNlJ dza Fff20FGA2y N

Billing, CG CC6947 IFM Marginal Losses Surplus Credit Allocation:
https://bpmcm.caiso.com/Pages/SnBBPMDetails.aspx?BPM=Settlements%20and%20Billing
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Figurel.35 Day-ahead congestion rent and loss sugd by quarter (2022021)
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Figurel.36 shows the overall impact of congestion on e#yead prices in each load area in 2020 and
2021.Figurel.37 shows the frequency of congestion. Highlights for this quarter include:

1 Inthethird quarter of 2021, the overall net impact of congestion on price separata&reased
significantlyin PG&E, SCE, and SDG&E relative to the same quarter of 2020. The frequency of
congestionincreased irPG&E and SDG&E while it decreased incB@pared to the same quarter
in 2020.

1 Congestion increased quarterly average priceSCE and SDG&E by3$tMWh (0.6 percent)and
$1.18/MWh (1.7 percent respectively, while it decreased pricePiB&E by $0.4MWh (0.7
percent).

1 The congestion impact wasore frequently offsetting in SC&hd SDG&Eompared to the same
quarter of 2020For the quarter, PG&&nd SDG&Experienced positive congestion more
frequently, while SCE experienced negative congestion more frequently.

1 The primary constraints impacting dayead market prices were tididway-Vincent #2500 kV
line, theOtay MesaTijuananomogram and theMustangGates#1 230 kV line

Additional information regarding the impact of congestion from individual constraints and the cause of
congestion on constraints that had the largest impact on price separation is provided below.
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Figurel.38 Percent of hours with congestion increasing versus decregslayahead prices in the
third quarter (>$0.05/MWh)
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Impact ofcongestion from individualkonstraints

Tablel.1 breaks down the congestion impact on price separation inthiivel quarter by constraing*
Tablel.2 shows the impact of congestion from each constraint only during congested intervals, where
the number of congested intervals is presented separately as frequ&heyconstraints with the

greatest impact on price separation for the quarter were Miglway-Vincent #2500 kV linethe Otay
MesaTijuananomogram and theMustangGates#1 230 kMine.

Midway-Vincent #2 500 kV

TheMidway-Vincent #2500 kV line30060 MIDWAY_500 24156_VINCENT00_BR_23) had the
greatest impact on daghead prices during thinird quarter. It wasone ofthe most frequently binding
constrains of the quarter, binding ih.4 percent of hours. When binding, it increased SCE and SDG&E
prices byabout $9.48MWh and $.0/MWh, respectively while it decreased ®&E prices by
$13.9YMWh. On average for the quarter, it increased aver&§eE and SDG&Ecps by about
$0.51/MWh (0.8percent)and $0.49/MWh (0.7 percent), respectively, whilelécreased averageG&E
prices by $&6/MWh (1.1percent).This line was impacted by fires and systefde high load

conditions.

Otay MesaTijuananomogram

TheOtayMesaTijuananomogram(7820_TL23040_IV_SPS )Niequentlybound overthe quarter,
during5 percent of hours. When binding, it raised price SBE&E by 8.45/MWh and lowered prices in

“ 58GFAfa 2y O2yAaiGNIAyda 6AGK AKAFG FHOG2NE 544 GKIYy n LISND
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PGE by $.42MWh. Overall for the quarter, congestion on timemogramincreased averag8BG&E
prices by $617/MWh (0.7 percent) and decreased averaB&XE prices by $02/MWh (<0.1 percent).

MustangGates#1 230 kV line

TheMustangGates 230 kV lin€80885 MUSTANG230 30900 GATES 230 BR_1 )wasone of the
most frequently binding constraints tifie quarter, binding in 5.f¢ercent of hoursWhen binding, it
increased PG&E prices by abo@t3p/MWh, while it decreased prices in SCE and SDG&E by about

$1.70MWh and $..64MWh, respectively. Overalbf the quarter,it increased average PG&E prices by

about $013yMWh (0.2 percent) and decreased average pricebath SCE and SDG&E byGRIMWh
(0.2 percent) This line wasongested due taonitigationfor the contingency othe MustangGates #2
230KV Ine during the quarter.

Tablel.1 Impact of congestion on overall daghead prices
Constraint| . _ A pePrG&E ) perSCE 6o eSrDG&E
Location MWh Percent MWh Percent MWh Percent
PG&E  30885_MUSTANGS_230_30900_GATES _230_BR_1 _1 $0.13  0.19% -$0.09 -0.14% -$0.09 -0.13%
30750_MOSSLD _230_30797_LASAGUIL_ 230 BR 1 _1 $0.10 0.15% -$0.02 -0.04% -$0.02 -0.03%
30763_Q0577SS _230_30765_LOSBANOS_230 BR_1_1 $0.06 0.09% -$0.04 -0.07% -$0.04 -0.06%
30055_GATES1 _500_30900_GATES _230_XF 12_P $0.02 0.03% -$0.02 -0.03% -$0.02 -0.03%
30055_GATES1 _500_30060_MIDWAY _500 BR_1 _1 $0.02 0.03% -$0.02 -0.02% -$0.01 -0.02%
30879_HENTAP1 _230_30885_MUSTANGS_230_ BR_1_1 $0.02 0.03% -$0.01 -0.02% -$0.01 -0.02%
RM_TM21_NG $0.02 0.03% $0.00 0.00% -$0.02 -0.03%
30790_PANOCHE _230_30900_GATES 230 BR 2 _1 $0.01 0.01% $0.00 -0.01% $0.00 -0.01%
30790_PANOCHE _230_30900_GATES _230_ BR 1_1 $0.01 0.01% $0.00 -0.01% $0.00 -0.01%
30060_MIDWAY _500_24156_VINCENT _500_BR_1 _3 -$0.07 -0.10% $0.05 0.07% $0.05 0.07%
30060_MIDWAY _500_24156_VINCENT _500_BR_2 _3 -$0.76 -1.13% $0.51 0.77% $0.49 0.72%
SCE 24087_MAGUNDEN_230_24153_VESTAL _230_ BR_1_1  $0.00 -0.01% $0.01 0.01% $0.00 -0.01%
SDG&E  7820_TL23040_IV_SPS_NG -$0.02 -0.03% $0.00 0.00% $0.47 0.69%
22208_EL CAJON_69.0_22408_LOSCOCHS_69.0 BR_1 _1 $0.00 0.00% $0.00 0.00% $0.26 0.38%
22192_DOUBLTTP_138_22300_FRIARS _138_ BR 1 _1 $0.00 0.00% $0.00 0.00% $0.04 0.05%
24138_SERRANO _500_24137_SERRANO _230_XF 1 _P -$0.02 -0.02% $0.01 0.01% $0.03 0.04%
7820_TL 230S_OVERLOAD_NG $0.00 0.00% $0.00 0.00% $0.02 0.03%
22480_MIRAMAR _69.0_22756_SCRIPPS _69.0 BR_ 1 _1  $0.00 0.00% $0.00 0.00% $0.02 0.02%
22372_KEARNY _69.0_22140_CLARMTTP_69.0 BR_1_1 $0.00 0.00% $0.00 0.00% $0.01 0.02%
OMS 10184664_50004_0O0S_NG $0.00 0.00% $0.00 0.00% $0.01 0.02%
22442 _MELRSETP_69.0_22724_SANMRCOS_69.0 BR_1 _1 $0.00 0.00% $0.00 0.00% -$0.03 -0.04%
22356_IMPRLVLY_230_21025_ELCENTRO_230_BR_1_1 $0.00 0.00% $0.00 0.00% -$0.06 -0.08%
Other $0.05 0.08% $0.01 0.01% $0.09 0.14%
Total -$0.44 -0.65% $0.37 055% $1.18 1.73%
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Tablel.2 Impact of congestion on daghead prices during congested hodps
constraint - 1 traint Frequency PGS&E  SCE  SDG&E
Location
PG&E 30055_GATES1 500 30060 MIDWAY 500 BR 1 1 0.3% $6.31 -$490 -$457

30763_Q0577SS _230_30765_LOSBANOS 230 BR 1 1 1.9% $3.10 -$2.28 -$2.07

30885 MUSTANGS_230 30900 GATES 230 BR_ 1 1 54% $2.30 -$1.70 -$1.64

RM_TM21 NG 1.0% $1.94  -$0.99  -$2.07

30750_MOSSLD _230 30797 LASAGUIL 230 BR 1 1 5.3% $1.88 -$1.92 -$1.83

30790_PANOCHE _230_30900 GATES _230 BR 1 1 0.3% $1.75 -$1.31 -$1.22
30790_PANOCHE _230 30900 GATES 230 BR 2 1 0.3% $1.75 -$1.31 -$1.22

30055 _GATES1 500 30900 GATES 230 XF 12 P 2.0% $1.06 -$0.85 -$0.83

30879 HENTAP1 230 30885 MUSTANGS 230 BR 1 1 2.6% $0.70 -$0.51 -$0.49

30060_MIDWAY _500 24156 VINCENT 500 BR_1 3 1.0% -$6.36 $4.62 $4.46

30060_MIDWAY _500 24156 VINCENT 500 BR_2 3 5.4% -$13.91 $9.45 $9.01
SCE 24087_MAGUNDEN_230 24153 VESTAL 230 BR_ 1 1 1.0% -$0.59  $0.55  -$0.59
SDG&E 22372 KEARNY _69.0 22140 CLARMTTP 69.0 BR 1 1 0.1% $0.00  $0.00  $9.83

7820 TL23040 IV_SPS_NG 5.0% -$0.42  $0.00  $9.45

22480 MIRAMAR _69.0 22756_SCRIPPS 69.0 BR 1 1 0.2% $000  $0.00  $7.31

OMS 10184664 50004 OOS_NG 0.2% -$0.45  $0.00  $7.24

24138 SERRANO 500 24137 SERRANO 230 XF 1 P 05% -$2.98  $1.56  $5.76

22208 EL CAJON_69.0 22408 LOSCOCHS_69.0 BR_1_15.4% $0.00 $0.00 $4.72

7820_TL 230S_OVERLOAD_NG 0.7% -$0.32 $0.00 $3.36

22192 DOUBLTTP_138 22300 FRIARS 138 BR 1 1 2.2% $000  $0.00  $1.60

22442 MELRSETP_69.0 22724 SANMRCOS_69.0 BR_1_.6% $0.00  $0.00  -$4.42

22356 _IMPRLVLY 230 21025 ELCENTRO 230 BR 1 1 0.4% $0.00  $0.00[0E$15157

Congestion frequency in the retiine market is typically lower than in the dajead market, but has
higher price impacts on load area prices. The congestion pattern in this quarter reflects this overall
trend.

Figurel.39 shows the overall impact of internal flelaased constraint congestion drb-minute prices in
each load area for 2020 and 20Figurel.40 shows the frequency of this congestion. Highlights for this
guarter include:

1 The overall net impact of internal flebased constraint congestion on price separation inttiied
guarter of 2@1 decreased in most areas compared to the same quarter of 2020. Congestion
resulted in a net increase farices in thePG&ESCE, SDG&BANCand TIDCareas while it resulted
in a net decrease to prices in all other EIM areas.

1 Congestion continued taripact prices in both the positive and negative direction over the quarter
in each load area, which worked to offset some of the impact of congestion over the quarter. The

35 This table shows impacts on load aggregation point prices for constraints binding during more than 0.3 percent of the
intervals during the quarter.
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overall frequency of congestion was highest in PACE, where congestion predomieantigst:d
prices.

1 The primary constraints impacting price separation in theriiBute market were theMalin-Round
Mountain constraint, a Malin area transformer constraiahd theMidpoint 345/230 kV
transformer.

Additional information regarding the impaof congestion from individual constraints and the cause of
congestion on constraints that had the largest impact on price separation is provided below.

Figurel.39 Overall mpact of internal congestion on jice separation in the 18ninute market
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Figurel.40 Percent of intervals with internal congestion increasing versus decreasingitiute
prices in thethird quarter (>$0.05/MWh)
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This setion focuseson indvidual flowbased constraints. Ithe third quarter, the constraints that had
the greatest impact on price separation in the-hinute market wereghe MalinrRound Mountain
constraint, a Maln area transformer constraint, and the Midpoint 345/230 kV transformer.

Tablel.3 shows the overall impact (during all intervals) of internal congestion on averageriLke

prices in each load ared@ablel.4 shows the impact of inteal congestion from each constraint only

during congested intervals, where the number of congested intervals is presented separately as

frequency.The color scales in the table below apply only to the individual constraints, and therefore

SEOf dzZRS inTable1iB SINES OF 6 S32NE t 1068t SR G20 KSNE AyOf dzR¢
constraint (PBC) violations, which often have an impact on price sgpardhese topics are discussed

in greater depth in Chapter 2.

Malin-Round Mountainconstraint

TheMalin-Round Mountain constraiffML_RM12was used tdimit flows overthe MalinrRound
Mountain 500kV lines during the Bootleg fire in July. Taanstrant bound during abou#t percent of

south of Path 66 (COby about 80.14MWh on average, and decreasingrth of Path 66(COlpy
$27.40MWh on average. Overall for the quarter, the constraint increased prices in the former areas by
about $040/MWh and decreased prices in the latter areas Qyl§MWh.

Malin area transformerconstraint

A constraint for aransformer in the Malin are@'501_xAbound during abou# percent of intervals
over the quarter. When binding, it affected prices across most of the EIM, increasing prices in PG&E,
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BANC, TIDC, PACW, PGE, PSEI, PWRX, and&SCYMWB on average, and decreasing prices

elsewhere in the ISO arElM, with the exception dCE and NWMahichwere unaffected, by

$83k a2 K 2y F@SNI ISP h@PSNIff F2NJI GKS ljdzr NISNE @K
$029MWh on average and decreased prices in the latter areas [B78@Wh on average.

(p))

Midpoint 345/230 kVtransformer

TheMidpoint 345230 k\Witransformer(T342MPSNbound during aboub percent of interval®ver the

quarter. When binding, it affected prices across the EIM, increasing prices in PG&E, BANC, TIDC, IPCO,
NWMT,PACW, PGE, PSBIVRX, and SCL by abodit8)yMWh on average, and decreasing prices

elsewhere in the ISO and EIby $3.87MWh on average. Over the entire quarter, it increased the
FT2NNSNI I NBIFaQ 26N KS 32 yo & ASoNA dAHS sb fdy R RS OWdbduta SR G K S
$0.20/MWh on averageThisconstraintwas congestedue to potential loss of the Hemmingway

Midpoint 500 kV line.

Tablel.3 Impact of congestion on overall IBinute prices
fgg::i;ar:m Constraint PG&E SCE SDG&E BANC TIDC LADWP NEVP AZPS SRP PNM PACE IPCO NWMT PACW PGE PSEI PWRX SCL
AZPS LN-LL $0.04
IPCO T342.MPSN $0.09 -$0.04 -$0.10 $0.13 $0.11 -$0.19 -$0.26 -$0.15 -$0.15 -$0.20 -$0.53 $0.84 $0.05 $0.26 $0.26 $0.26 $0.25 $0.26
IMNH-LOLO1_A $0.00 $0.02 $0.04 -$0.02 -$0.02 -$0.02 -$0.02 -$0.02 -$0.02
T501_xA $0.24 $0.00 $0.28 $0.26 -$0.19 -$0.24 -$0.14 -$0.14 -$0.24 -$0.77 -$0.44 $0.34 $0.34 $0.30 $0.28 $0.30
PACE AMASA_DIFFICUL_230 $0.00 $0.00 $0.04 -$0.04
WINDSTAR EXPORT TCOR -$0.07
TOTAL_WYOMING_EXPORT -$1.41 $0.00
PACW ALVEY$_DIXONVIL_500 $0.02 $0.01 $0.01 $0.02 $0.02 $0.01 $0.01 $0.01 $0.01 $0.00 -$0.02 -$0.03 -$0.04 -$0.02 -$0.05 -$0.05 -$0.05 -$0.05
DIXONVIL_MERIDIAN_500 $0.11 $0.07 $0.06 $0.12 $0.12 $0.03 $0.03 $0.04 $0.04 $0.02 -$0.08 -$0.16 -$0.21 -$0.16 -$0.26 -$0.25 -$0.24 -$0.24
PG&E ML_RM12 $0.79 $0.43 $0.38 $0.74 $0.76 $0.20 $0.02 $0.28 $0.28 $0.15 -$0.48 -$0.86 -$1.07 -$1.36 -$1.30 -$1.26 -$1.24 -$1.25
30885_MUSTANGS_230_30900 GATES 230 BR_1_1 $055 -$0.31 -$0.30 $0.31 $0.32 -$0.27 -$0.23 -$0.28 -$0.28 -$0.25
30879_HENTAP1_230_30885 MUSTANGS_230_BR_1_1 $0.23 -$0.08 -$0.05 $0.16 $0.15 -$0.02 -$0.04 -$0.04
40687_MALIN _500_30005_ROUND MT_500_BR_1_3 $0.12 $0.06 $0.05 $0.11 $0.12 $0.03 $0.00 $0.04 $0.04 $0.01 -$0.09 -$0.15 -$0.18 -$0.20 -$0.20 -$0.20 -$0.20 -$0.20
RM_TM12_NG $0.10 $0.06 $0.05 $0.06 $0.10 $0.03 $0.01 $0.04 $0.04 $0.01 -$0.07 -$0.13 -$0.17 -$0.19 -$0.19 -$0.19 -$0.19 -$0.19
ROUND_MOUNTAIN $0.07 $0.04 $0.04 $0.07 $0.07 $0.02 $0.03 $0.03 -$0.05 -$0.09 -$0.12 -$0.14 -$0.14 -$0.13 -$0.13 -$0.13
MIDWAY-KERNPP_230_BR_3 1 $0.05
30900_GATES _230_30970_MIDWAY _230 BR_1_1 $0.05 -$0.04 -$0.04 $0.06 $0.06 -$0.03 -$0.02 -$0.04 -$0.04 -$0.03 $0.02 $0.03 $0.04 $0.04 $0.04 $0.04 $0.04
30763_Q0577SS _230_30765_LOSBANOS_230 BR_1_1 $0.03 -$0.05 -$0.05 $0.09 $0.14 -$0.04 -$0.03 -$0.04 -$0.04 -$0.04 $0.03 $0.04 $0.05 $0.05 $0.05 $0.05 $0.05
30055_GATES1 _500_30900_GATES _230_XF_12_P $0.03 -$0.01 -$0.01 $0.01 $0.02 -$0.01 -$0.01 -$0.01 -$0.01 -$0.01 $0.00
30790_PANOCHE _230_30900_GATES _230_BR_1_1 $0.02 -$0.02 -$0.02 $0.03 $0.04 -$0.01 -$0.02 -$0.02 -$0.02 $0.02 $0.02 $0.02 $0.02 $0.02
30790_PANOCHE _230_30900_GATES _230 BR_2_1 $0.02 -$0.02 -$0.02 $0.02 $0.03 -$0.01 -$0.01 -$0.02 -$0.02 -$0.01 $0.00 $0.01 $0.01 $0.01 $0.01 $0.01
30055_GATES1 _500_30060_ MIDWAY _500 BR_1_1 $0.01 -$0.01 -$0.01 $0.02 $0.02 -$0.01 -$0.01 -$0.01 -$0.01 -$0.01 $0.00 $0.00 $0.01 $0.01 $0.01 $0.01 $0.01 $0.01
30005_ROUND MT_500_30015_TABLE MT_500 BR_1_2 $0.01 $0.00 $0.00 $0.01 $0.01 $0.00 $0.00 $0.00 $0.00 -$0.01 -$0.01 -$0.01 -$0.01 -$0.01 -$0.01 -$0.01 -$0.01
30105_COTTNWD _230_30245 ROUND MT_230 BR_3_~ $0.00 $0.01  $0.00 -$0.01 -$0.01 -$0.01 -$0.01 -$0.01 -$0.01 -$0.01
30750_MOSSLD _230_30797_LASAGUIL_230 BR_1_1  $0.00 -$0.01 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
30050_LOSBANOS_500 30055 GATES1 500 BR_1_2 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
30060_MIDWAY _500_29402_ WIRLWIND_500_BR_1_2 -$0.08 $0.07 $0.06 -$0.07 -$0.07 $0.05 $0.04 $0.05 $0.05 $0.05 $0.00 -$0.03 -$0.04 -$0.06 -$0.06 -$0.06 -$0.06 -$0.06
30060_MIDWAY _500_29402 WIRLWIND_500_BR_1_1 -$0.08 $0.07 $0.06 -$0.08 -$0.08 $0.05 $0.04 $0.05 $0.05 $0.05 -$0.03 -$0.04 -$0.06 -$0.05 -$0.05 -$0.05 -$0.05
30060_MIDWAY _500_24156_VINCENT _500_BR_1 _ -$0.10 $0.08 $0.07 -$0.09 -$0.10 $0.06 $0.04 $0.06 $0.06 $0.05 $0.00 -$0.04 -$0.05 -$0.07 -$0.07 -$0.07 -$0.06 -$0.07
30060_MIDWAY _500_24156_VINCENT _500 BR_2_3  -$0.18 $0.14 $0.14 -$0.17 -$0.17 $0.11 $0.09 $0.12 $0.12 $0.10 $0.00 -$0.07 -$0.09 -$0.12 -$0.12 -$0.12 -$0.12 -$0.12
30515_WARNERVL_230_30800_WILSON _230_ BR_1_1 -$0.07 -$0.09
7430_CP6_NG $1.10 $0.50
7430_MEL_WIL_NG -$0.10
30330_RIO OSO _230_30348_BRIGHTON_230 BR_1_1 $0.04
SCE OMS_10629362_LUGO-RVISTA -$0.05 $0.19 $0.19 -$0.05 -$0.05 -$0.11 -$0.13 -$0.04 -$0.02 -$0.06 -$0.08 -$0.07 -$0.06 -$0.06 -$0.06 -$0.06 -$0.06 -$0.06
6410_CP1_NG -$0.19 $0.14 $0.14 -$0.18 -$0.18 $0.11 $0.09 $0.13 $0.12 $0.11 $0.00 -$0.08 -$0.10 -$0.14 -$0.14 -$0.13 -$0.13 -$0.13
24385_WEST TS _500_24384_EAST TS _500_BR_1_1 -$0.13  $0.11 $0.15 -$0.12 -$0.13 $0.05 $0.08 $0.08 $0.06 -$0.06 -$0.07 -$0.09 -$0.09 -$0.09 -$0.09 -$0.09
6410_CP6_NG -$0.03 $0.02 $0.02 -$0.02 -$0.02 $0.02 $0.01 $0.02 $0.02 $0.02 -$0.01 -$0.01 -$0.02 -$0.02 -$0.02 -$0.02 -$0.02
24086_LUGO _500_26105_VICTORVL_500 BR_1_1 $0.01 $0.02 $0.02 $0.01 $0.01 -$0.05 -$0.02 -$0.03 -$0.03 -$0.02 -$0.01 $0.00 $0.01 $0.01 $0.01 $0.01 $0.01
24016_BARRE _230_24154_VILLA PK_230_BR_1_1 $0.01 $0.01 $0.00 $0.00 $0.00 $0.00 $0.00
SYLMAR-AC_BG $0.00 $0.00 $0.00 $0.00 -$0.02 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
SDG&E 7820_TL 230S_OVERLOAD_NG $0.00 $0.06 $0.76 $0.00 -$0.06 -$0.16 -$0.17 -$0.13 -$0.06 -$0.01 $0.00
24138 SERRANO _500_24137_SERRANO _230_XF_1_F -$0.01 $0.03 $0.09 -$0.01 -$0.01 -$0.02 -$0.01 -$0.01 -$0.01 -$0.01 -$0.01 -$0.01 -$0.01 -$0.01
22886_SUNCREST_230_22885_SUNCREST_500_XF_2_P $0.01  $0.08 -$0.01 -$0.02 -$0.02 -$0.02 $0.00
OMS 10214484 ML_BK80_NG $0.00 $0.07 -$0.02 -$0.02 -$0.02
22208_EL CAJON_69.0_22408_LOSCOCHS_69.0_BR_1_1 $0.04
22716_SANLUSRY_230_24131_S.ONOFRE_230_BR_3 _1 $0.00 $0.00 -$0.03 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Other -$0.06 $0.05 $0.10 $0.01 -$0.01 $0.01 -$0.04 $0.00 -$0.04 -$0.05 -$0.07 -$0.01 -$0.06 -$0.04 -$0.03 -$0.05 -$0.14 -$0.07
Internal Total $1.70 $1.06 $1.94 $2.46 $1.95 -$0.24 -$0.65 -$0.04 -$0.12 -$0.50 -$3.80 -$1.31 -$2.30 -$2.03 -$2.08 -$2.07 -$2.16 -$2.08
Transfers -$1.20 -$1.42 -$1.33 -$1.69 -$1.10 $2.33 -$2.14 -$2.13 -$1.49 $1.41 -$3.57 -$1.20 -$6.51 -$9.89 -$6.42
Grand Total $1.70 $1.06 $1.94 $1.26 $0.53 -$157 -$2.34 -$1.14 $2.21 -$2.64 -$5.93 -$2.80 -$0.89 -$5.60 -$3.28 -$8.58 -$12.05 -$8.50
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Tablel.4 Impact of internal congestion on Fminute prices during congested intervafs
C:Drf;:‘a‘;rr‘“ Constraint Freq. PG&E SCE SDG&E BANC TIDC LADWP NEVP AZPS SRP PNM PACE IPCO NWMT PACW PGE PSEI  PWRX  SCL
AZPS LN-LL 4.2% $0.90
IPCO T342.MPSN 5.3% $1.82 -$1.20 -$1.88 $2.38 $2.00 -$3.58 -$4.86 -$2.79 -$2.82 -$3.82 -$10.02 $15.89 $1.33 $4.94 $5.01 $4.93 $4.75 $4.94
T501_xA 3.5% $7.02 -$460 $8.11 $7.37 -$5.63 -$6.85 -$3.97 -$4.07 -$6.81 -$22.22 -$12.73 $9.72 $9.82 $8.60 $8.01 $8.52
PACE AMASA_DIFFICUL_230 2.2% -$0.32  $0.41 $1.86 -$1.98
WINDSTAR EXPORT TCOR 11.3% -$0.64
TOTAL_WYOMING_EXPORT 52.1% -$2.70 -$1.38
PACW PATH_19_BRIDGER_WEST 0.3% -$1.19 -$2.03 $2.68 -$1.52
PG&E 30879_HENTAP1 _230_30885_MUSTANGS_230_BR_D.8% $27.66 -$17.29 -$24.12 $19.05 $18.20 -$21.77 -$30.57 -$31.44
ML_RM12 4.0% $19.69 $10.67 $9.42 $18.40 $18.98 $4.99 $1.50 $7.01 $6.92 $3.81 -$11.84 -$21.37 -$26.73  -$33.78 -$32.24 -$31.22 -$30.87 -$31.15
30900_GATES _230_30970_MIDWAY 230 BR_1 D.4% $13.44 -$12.3¢ -$11.65 $16.31 $17.15 -$9.50 -$6.92 -$10.34 -$10.32 -$8.62 $5.65 $8.37 $11.16 $1091 $10.50 $10.30 $10.46
40687_MALIN _500_30005_ROUND MT_500_BR_1 B.9% $12.44 $6.89 $5.89 $11.72 $12.40 $2.91 $0.67 $4.05 $3.97 $1.51 -$9.32 -$16.25 -$18.94 -$21.47 -$21.62 -$21.27 -$21.12 -$21.25
RM_TM12_NG 1.0% $9.74 $574 $5.00 $6.03 $10.03 $2.90 $1.68 $3.63 $358 $1.61 -$7.03 -$12.98 -$16.3C -$18.98 -$19.00 -$18.62 -$18.45 -$18.59
30885_MUSTANGS_230_30900_GATES _230 BR_17B%  $7.48 -$4.29 -$4.13 $429 $4.42 -$3.62 -$3.25 -$3.83 -$3.81 -$3.45
30790_PANOCHE _230_30900_GATES _230_BR_Z (4%  $4.37 -$4.40 -$420 $555 $7.86 -$3.36 -$3.43 -$3.80 -$3.80 -$3.25 $1.46 $3.43 $3.40 $331 $3.24 $3.28

30055_GATES1 _500_30060_MIDWAY _500_BR_1 _Q.4% $3.94 -$4.10 -$3.88 $4.47 $4.64 -$3.11 -$2.48 -$350 -$3.49 -$3.07 -$0.79 $1.26 $2.38 $3.34 $329 $3.16 $3.10 $3.15
30055_GATES1 _500_30900_GATES _230_XF_12 ®.7% $3.83 -$1.90 -$1.83 $159 $222 -$1.61 -$1.42 -$1.69 -$1.69 -$1.54 -$3.56

30763_Q0577SS _230_30765_LOSBANOS_230_BR_D.%%6 $3.49 -$5.74 -$539 $9.19 $1535 -$4.30 -$3.08 -$4.72 -$4.71 -$3.89 $3.21 $444 $575 $568 $549 $542 $5.48
30750_MOSSLD _230_30797_LASAGUIL_230_BR_1 013% $2.03 -$3.88 -$2.60 $2.38 $4.78 -$1.91 -$2.06 -$2.06 -$1.17 $191 $1.88 $1.80 $147 $1.65
30060_MIDWAY _500_24156_VINCENT _500_BR_2 B8% -$9.83 $7.94 $7.58 -$9.36 -$9.68 $6.10 $4.90 $6.67 $6.64 $554 -$0.21 -$3.86 -$5.30 -$6.96 -$6.86 -$6.67 -$6.58 -$6.66
30060_MIDWAY _500_24156_VINCENT _500_BR_1 ®9% -$11.31 $8.73 $8.36 -$10.78 -$11.10 $6.66 $5.20 $7.36 $7.34 $6.19 -$0.14 -$420 -$5.97 -$7.92 -$7.82 -$7.59 -$7.48 -$7.57

30060_MIDWAY _500_29402_WIRLWIND_500_BR_10.6% -$14.14 $11.37 $1043 -$1350 -$13.91 $8.95 $6.70 $9.24 $9.20 $7.69 $478 -$6.70 -$9.38 -$9.15 -$8.86 -$8.74 -$8.84
30515_WARNERVL_230_30800_WILSON _230_BR_10.8% -$8.76 -$12.11
7430_CP6_NG 3.7% $29.90 $13.70
7430_MEL_WIL_NG 1.1% -$9.54
SCE OMS_10629362_LUGO-RVISTA 05% -$10.35 $39.73 $39.38 -$10.64 -$10.41 -$22.20 -$26.25 -$12.49 -$11.25 -$13.23 -$1652 -$14.27 -$13.11 -$12.20 -$12.23 -$12.38 -$12.44 -$12.38
24385 WEST TS _500_24384_EAST TS _500_BR_1_0.8% -$14.8¢ $13.47 $17.58 -$14.23 -$14.73 $5.62 $9.60 $9.46 $7.44 -$6.62 -$8.81 -$11.00 -$10.90 -$10.62 -$10.51 -$10.57
6410_CP1_NG 1.9% -$9.80 $750 $7.48 -$9.32 -$9.56 $594 $4.56 $6.63 $6.61 $5.65 -$1.83 -$4.22 -$553 -$7.22 -$7.16 -$6.96 -$6.85 -$6.95
24086_LUGO _500_26105_VICTORVL_500_BR_1_D.6%  $2.48 $2.62 $3.63 $2.26 $2.42 -$7.86 -$3.86 -$4.33 -$4.46 -$4.08 -$1.65 $0.63 $129 $1.25 $1.17 $110 $1.16
SDGRE 24138 SERRANO _500_24137_SERRANO 230 XF_D.3% -$4.14 $8.92 $2631 -$412 -$4.12 -$4.83 -$400 -$411 -$4.05 -$4.09 -$4.09 -$409 -$4.09 -$4.09
22886_SUNCREST_230_22885_SUNCREST_500_XF ®5R $1.98 $15.96 -$148 -$457 -$454 -$3.48 -$1.42
7820_TL 230S_OVERLOAD_NG 51%  $0.31 $1.20 $14.97 $0.18 -$1.09 -$305 -$3.31 -$2.64 -$51.09 -$1.06 -$0.04
OMS 10214484 ML_BK80_NG 0.6% $0.53  $11.71 $330  -$3.27 -$2.53

Impact ofcongestion from transfer constraints

This section focuses on price impacts from congestion on schédskd transfer constraints. The

highest frequency occurred either into or away from the EIM load areas located in the Pacific
Northwest, where the transfer congestion reduced prices in those areas. The largest price impact over
the quarter was in thé&owerexarea, with an averagéecrease of about $.89MWh in the 15minute

market and $.05YMWh in the 5minute market.

In the 15minute market, the total impact of congestion on a specific energy imbalance market (EIM)
area is equal to the sum of the price impact of flbased constraintas shown irFigurel.39 and Table

1.3, and scheduldased constraints as listed Trablel.5. Transfer constraint congestiongigally has

the largest impact on prices; therefore, it is isolated here to better show its effects on EIM load areas.
Tablel.5 shows the congestion frpiency and average price impact from transfer constraint congestion
in the 15minute and 5minute markets during the quarter.

36 Details on constraints binding in less than 0.3 percent of the intervals have not been reported.
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Tablel.5 Quarterly average price impact and congestion frequency on EIM transferstraints
(Q32021)
15-minute market 5-minute market

Congestion Price Impact Congestion Price Impact
Frequency ($/MWh) Frequency ($/MWh)

BANC 1% -$1.20 0% $0.19
L.A. Dept. of Water and Power 1% -$1.33 0% -$0.05
Turlock Irrigation District 1% -$1.42 1% -$0.52
Arizona Public Service 1% -$1.10 2% $1.57
NV Energy 3% -$1.69 3% -$0.49
Public Service Company of NM 4% -$2.14 5% -$0.62
PacifiCorp East 10% -$2.13 10% -$0.47
Idaho Power 11% -$1.49 10% -$0.11
Salt River Project 15% $2.33 14% $5.35
NorthWestern Energy 27% $1.41 22% -$1.79
PacifiCorp West 38% -$3.57 28% -$1.50
Portland General Electric 43% -$1.20 32% $0.82
Seattle City Light 47% -$6.42 47% -$4.57
Powerex 37% -$9.89 57% -$6.05
Puget Sound Energy 47% -$6.51 48% -$4.14

Transfer constraint congestion in the-binute market may occur with vastly different frequencies and
average price impacts across the ERyurel.41 shows the average impact to prices in therbute
market by quarter for 2020 and 202Rigurel.42 shows the frequency of congestion on transfer
constraints by quarter for 2020 and 2021.

There was an overall decrease in the impact on average prices from transfer constraint congestion in the
third quarter of 2021 compared to the same quarta 2020.The pricempactswere greatest for

Powerex wheretransfer constraint congestiodecreasedrices inthe areaby $9.89MWh in the 15

minute marketon average for the quarter

The frequency of transfer constraint congestion in thigd quarter of 2021 wadower than that of the
same quarter oR020. Frequencies averaged less th@mercent across the EIM during the quarter,
reductioncompared to the same quarter of 2020 whdPewerexexperiencedransfer congestion
during61 percentof intervals Puget Sound Energy and Seattle City Lightthadhighest average
frequency of transfer congestion overdr the quarter, occurring during abouwt7 percent of 15minute
market intervals.
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Figurel.4l Transfer constraint congestion average impact on prices in therdifute market
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Figurel.42 Transfer constraint congestion frequency in the-biinute market
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1.9.3 Congestion oninterties

In thethird quarter d 2021, both frequency and import congestion rent decreased on PACI/Malin 500
and NOB relative to the same quarter in 20B@urel.43 shows total impet congestion charges in the
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day-ahead market for 2020 and 2028igurel.44 shows the frequency of congestion on five major
interties. Tablel.6 provides a detailedummary of this data over a broader set of interties.

The total import congestion charges reported are the products of the shadow prices multiplied by the
binding limits for the intertie constraints. For a supplier or load serving entity trying to inppaver

over a congested intertie, assuming a radial line, the congestion price represents the difference between
the higher price of the import on the ISO side of the intertie and the lower price outside of the ISO. This
congestion charge also representgtamount paid to owners of congestion revenue rights that are
sourced outside of the ISO at points corresponding to these interties.

The charts and tableighlight the following:

1 Total import congestion charges for thigrd quarter of 2021 decreased to abt $50 million
compared to about $15million in the same quarter of 2020. This decreasesdriven by a
reductionin congestion on the PACI/Malin 500 and NOB interties, which together account for
66 percent of the total import congestion charges for thearter.

1 The frequency of congestion in thieird quarterincreased significantly oRalo Verdetising to
10 percentof hoursin thethird quarter of 2021 compared to 1 percent during the sagoarter of
2020.

1 The frequency of congestion and magnitudecohgestion charges is typically highest on the
PACI/Malin 500, NOB, and Palo Verde intertégeend that continued inthe third quarter of2021.
Congestion on other interties continued to remain relatively low relative to these constraints.

Figurel.43 Day-ahead import congestion charges on major interties

$140
m PACI/Malin 500 mNOB Palo Verde m Other

©“
H
N
o

$100
$80
$60
$40
s | — ]
Q1 Q2 Q3 Q4 Q1 Q2 Q3
2020 2021

Congestion charges ($ million)

52 QuarterlyReport on Market Issues and Performance



Department of Market Monitoring, California ISO

December2021

Figurel.44 Frequency of import congestion on major interties in the dapead market
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Tablel.6 Summary of import congestion in daghead market (2022021)
Frequency of import congestion Import congestion charges ($ thousand)
Area Intertie 2020 2021 2020 2021
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q1 Q2 Q3 Q4 Q1 Q2 Q3
Northwest PACI/Malin 500 179 44%]  56%  25%  39%  18%  22% 5318 21,358 50,334 8919 15055 9920 23,650
NOB 15%  34%  45%  11%  15% 8%  13% 2715 14317 61,672 5670 6689 2132 8,899
COTPISO 8%  17% 7% 2% 0% 1% 85 258 66 14 3 0 17
Southwest Palo Verde 2% 3% 1% 4% 0% 1% 10% 1827 1,174 576 2,516 35 178 15005
IPP Utah 4% 5% 6%  21% 4% 2%  10% 136 136 528 1459 65 16 1278
Mead 1% 1% 2% 0% 0% 133 856 357 10 665
Westwing Mead 0% 1% 19 142
IPP Adelanto 0% 0% 1% 0% 9% 12 38 2
Gonder IPP Utah 2% 339
1ID-SDGE 5
Merchant 1% 150

1.10 Reaktime imbalance offset costs

Thirdquarter realtime imbalance offset costs were aboutZmillion, up from about$25 million in the
secondquarter of 2021. Realme imbalance offset costs were comprised of abo&® shillion in
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congestion deficitsabout EL3 million in energy imbalanceeficits and about $1 million in loss
surpluses’

The reailtime imbalance offset charge consists of thieemponents corresponding to the main
components of reatime settlement prices: energy, congestion, and &s&ny revenue imbalance from

the energy components of retilme settlement prices is collected through the reimhe imbalance

energy offset chamrgy (RTIEO). Revenue imbalance from the congestion component is recovered through
the realime congestion imbalance offset charlRTCIO), and revenue imbalance from the loss
component is collected through the retiine loss imbalance offset charge.

The red&time imbalance offset cost is the difference between the total money paid out by the 1ISO and
the total money collected by the ISO for energy settled in the-tieeé energy markets the 15minute
market and the Eminute market. Within the 1SO system, thlkarge is allocated as an uplift to measured
demand (i.e., physical load plus exports).

Figurel.45 Realtime imbalance offset costs
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37 Valuesreported here are based on available settliement data at the time of drafting (September 23, 2021) and thus include
both preliminary and posimeter data submission settlements. Following settlement timeline changes effective January 1,
2021, only preliminar data is available until meter data is received and more final settlement statements are issued at
trade day plus 70 business days. Settlements can change substantially between statements. For example, estimates of Q2
offset costs rose from $12 millionabed on data available July 27 2021, to $25 million about 8 weeks later. For further
information on settlement timeline changes see:
http://www .caiso.com/Documents/PresentatidvarketSettlementsTimelineTransformationTraining. pdf

38 The greenhouse gas (GHG) price component rent is not settled through themmeadffset accounts but is used to pay
schedules backing Western EIM transfers forrtglon greenhouse gas compliance obligations.

54 QuarterlyReport on Market Issues and Performance


http://www.caiso.com/Documents/Presentation-MarketSettlementsTimelineTransformationTraining.pdf

Department of Market Monitoring, California ISO December2021

On July 9, 2021, the Bootleg fileeatened transmission anddeto reduced transmission capacity over
a numberof lines®® Included in these deates were the Malin 500 and NOB interties, where shelden
change in the transmission capacity created large amountstiraal congestion imbalance offset
chargegRTCIO).

Figurel.46 and Figurel.47 show the dayahead and realime transmission limits as well as the
estimated RTCIO between July 9 and Jubnlthe Malin 500 and NOB interties, respectivé July 9,
the limit on the Main 500 fell fromaround 2,700 MW in the daghead to 285 MW in the redime. This
change created an estimated $8.7 million in RTCIO on YallpBe, and just over $13 million in total
between July 9 and July 18imilarly, the limit on NOB fell from anmod 1,625 MW in the dagihead to
785 MW in the reatime on July 9and createdan estimated $2.9 million in RTCIO between July 9 and
July 11.

Figurel.46 Estimated realtime imbalance offset costs and transission limits¢ Malin 500
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39 CAISO Summer Market Performance Report for July 2021, Section 15:
http://www.caiso.com/Documents/SummerMarketPerformanceReportforJuly2021.pdf
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Figurel.47 Estimated realtime imbalance offset costs and transmission limi¢NOB
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1.11 Congestion revenue rights

Profits from the congestion revenue right auction by doad-serving entities are calculated by
summing revenue paid out to congestion revenue rights and then subtracting the auction price paid.
While this represents a profit to entities purchasing rigintshe auction, this represents a loss to
transmission ratepayers.

As shown irFigurel.48, transmission ratepayers lost about@fhnillion during thethird quarter of 2021
as payments to auctioned congestion revenue rights holderdinued to exceeauction reveues. This
is lower than the $1million loss in thesecondquarter of 2021. Auction revenues wer8 percent of
payments made to nofoad-serving entities during the thirdquarter, up from 60 percent during the
secondquarter.

In the third quarter of 2020, a majority of transmission ratepayer losses were from congestion revenue
right sales made by load serving entities. This was the first tilsendts happened. In the fourth quarter,
ratepayer losses returned to the normal pattern of being primarily from sales of congestion revenue
rights by the ISO. This pattern has contingedarthrough 2021 with load serving entities on net
makingmoneyon their congestion revenue right trades.

In thethird quarter, financial entities (which do not schedule or trade physical power or serve load) had
profits of about$5 million, down from nearly $3 million in profits during theecondquarter of 2021.
Marketed Q LINR FA G & ¢ SiNidh, up frofn just dver $millod 8 thésécondquarter.
Generators had profits of aboutl$s million in thethird quarter down from about $2 millionin the
secondquarter.
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The $D million inthird quarter 2021 auction losses was ab@&ytercent of dayahead congestion rent.
This isdown from 17 percent of rent in thesecondquarter of 2021 and down from7lpercent for the
third quarter of 2020. The losses as a percent of-alagad congestionent were below the average of
28 percent during the three years before the Track 1A and 1B changes (2016 through 2018).

The impact of Track 1A changes which limit the types of congestion revenue rights that can be sold in
the auction cannot be directly quéified. Howeverpased on current settlement records, DMM

estimates that changes in the settlement of congestion revenue rights made under Track 1B reduced
payments to noAoad-serving entities by about4b million in the second quarter. The Track 1B etffe

on auction bidding behavior and reduced auction revenues are not known.

Figurel.48 Auction revenues and payments to ndoad-serving entities
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Rule changes made by the ISO reduced losses from salesg#stion revenue rights significantly in

2019, particularly in the first three quarters following their implementation. However, DMM continues

to recommend that the ISO take steps to discontinue auctioning congestion revenue rights on behalf of
ratepayes. The auction continues to consistently cause millions of dollars of losses to transmission
ratepayers each year, while exposing transmission ratepayers to risk of significantly higher losses in the
event of unexpected increases in congestion or modedimgrs. If the ISO believes it is highly beneficial

to actively facilitate hedging of congestion costs by suppliers, DMM recommends that the ISO modify
the congestion revenue rights auction into a market for financial hedges based on clearing of bids from
willing buyers and sellers.

QuarterlyReport on Market Issues and Performance 57



Departmentof Market Monitoringg California 1ISO December 2021

1.12 Bid cost recovery

During thesecondquarter of 2021, estimated bid cost recovery paymefotsunits in the ISO and
energy inbalarce market totaled about $3fillion*° This was $&nillion lower than total bid cost
recovery in he previous quarter and about $1million higher than in thesecondquarter of 2020.

Bid cost recovery attributed to theag-ahead market totaled about $@illion, which is similato the
secondquarter of 2020. Bid cost recovery payments for residual goinmitment during the quarter
totaled about % million, compared to $ million in thesecondquarter of 2020. Bid cost recovery
attributed to the reaitime market totaled about $18 million, or about $6illion lower than paymentsn
the previous quarter ath $10million higher than payments in theecondquarter of 20200ut of the
$18 million in reatime payments, about $4 million is allocated to resources {f8@) participating in
the energy imbalance market.

During the first half of 2021, total bid castcovery payments totaled $68 milliomhe najority of the®
payments, about $61 millignvereto gas resources followed by $2.7 million to hydro resources and
about $1.2 million to battery energy storage resources.

Figurel.49 Monthly bid cost recovery payments
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1.13 Local market power mitigation

¢KS L{hQa Fdzi2YIFIGSR €20t YINJ SO LR66SNI YAGATIGAZ2Y
occurs on a constraint that is determined to be uncompetitive. When this occurs, bids are mitigated to

40 Due to changes in the availability of settlement data, bid cost recovery payments will be reported with a lag of one
quarter.
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the higher of the system market energy priceoradéfiu Sy SNH& o6AR RSaA3aySR G2
marginal energy cost.

The impact on market prices of bids that were mitigated can only be assessed preciselytuying

the market software without bid mitigation. Currently, DMM does not have the abilitetan the day
ahead or reatime market software under this scenario. Instead, DMM has developed a variety of
metrics to estimate the frequency with which mitigation is triggered and the effect of this mitigation on
S OK dzy A Qa Sy SNBI& Theske Retricd idémify Bds bowéred fdf mitightidn each
hour and also estimate the additional energy dispatched from these price ch&hges.

The following sections provide analysis on the frequency and impact of bid mitigation in Hadnelag
and reaidtime markets for the ISO balancing authority area.

In the dayaheadand readtime markets, mitigatiomates during the third quarter of 2021 declined
significantly when compared to the same quarter of 2020.

As shownrn Figurel.50, in the dayahead market, an hourly average of ab®23 MW was subject to
mitigation but corresponding bids were not lowered, compared f47MW in thethird quarter of
2020. Abou48MW of incremental energy bids were lowered due to mitigation comparetboMW
in 2020. As a result, there was an aver28dMW increase in dispatch, dovfrom 71 MW in 2020.

Figurel.51andFigurel52a K2 ¢ G KS &l YS Y S Nhithte andl Baiinutd dalketsiok S L { h O
a monthly level instead. As shown in the figures, the frequency of mitigation in bathiritie and
5-minute marketsdeclinedsignificantlyin August and Septembeelative to the samenonthsin 2020.

41 The methodology has been updated to show incrematenergy instead of units that have been subject to automated bid
mitigation. Prior to the LMPM enhancements in November 2019, this metric also captured carry over mitigation (balance
of hour mitigation) in 15minute and 5minute markets by comparing éhmarket participant submitted bid at the top of
each hour (in the 1Bninute market) to the bid used in each interval oftinute and 5minute market runs.
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Figurel.50 Average incremental energy mitigated in daghead market
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Figurel.51 Average incremental energy mitigated in Ainute reattime market (1ISO)
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Figurel.52 Average incremental energy mitigated infinute reattime market (1SO)
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1.14 Imbalance conformance

Operators in the California ISO and EIM can manually adjust the amount of imbalance conformance used
in the market to balance supply and demand conditions to maintain system reliability. Imbalance
conformance adjustments are used to account for potentiateling inconsistencies and inaccuracies.

Frequency andize of imbalance conformance adjustments

Beginning in 2017, there was a large increase in imbalance conformdpcgments during the steep
morning and evening net load ramp periods in the ISO{fatiead and 18ninute markets. This large
increase continues in the afternoon peak solar ramp down period, with average hourly imbalance
conformanceadjustments in these markets peaking at just abod00, MW, which is abou200 MW
greater than the similapeak in the same quarter of the previous year. Imbalance conformance in the
morning ramp up period decreased this quartenmpared to the prior year, averagirrgound50 MW in
hour ending 7.

Figurel.53 shows imbalance conformance adjustmemseattime markets tend to follow a similar
shape, with increases during the morning and evening net load ramp periods, and the lowest
adjustments during thea&ly morning preramp, midday, and posevening ramp periods.

The 5minute market adjustments in this quarter were consistently lower thamfiBute market
imbalance conformance. The wider gap between therlibute and 5minute imbalance conformance
contributed to the greater deviation between Ifhinute and 5minute prices this quarter.
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Figurel.53 Average hourly imbalance conformance adjustment
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1.15 Exceptional dispatch

Exceptional dispatches are either unit commitments or energy dispatches issued by operators when
they determine that market optimization results may not sufficiently address a particular reliability issue

or
ex

constraint. This type of dispatch is sometimeferred to as amut-of-marketdispatch. While
ceptional dispatches are necessary for reliability, they may create uplift costs not fully recovered

through market prices, affect market prices, and create opportunities for the exercise of market power
by suppliers.

Exceptional dispatches can be grouped into three distinct categories:

1

Unit commitmentt Exceptional dispatches can be used to instruct a generating unit to start up, or
continue operating at minimum operating levels. Exceptional dispatchealsarbe used to commit

a multistage generating resource to a particular configuration. Almost all of these unit
commitments are made after the deghead market to resolve reliability issues not met by unit
commitments resulting from the daghead market radel optimization.

In-sequence reatime energyt Exceptional dispatches are also issued in theties¢ market to
ensure that a unit generates above its minimum operating level. This report refers to energy that
would likely have cleared the market withiban exceptional dispatch (i.e., that has an energy bid
price below the market clearing price) assequence realime energy.

Out-of-sequence reatime energyt Exceptional dispatches may also result in-ofisequence
reaktime energy. This occurs whemceptional dispatch energy has an energy bid priced above the
market clearing price. In cases when the bid price of a unit being exceptionally dispatched is subject

62
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to the local market power mitigation provisions in the 1SO tariff, this energy is coadidetof-
4S1jdz2Sy0S AT GKS dzyAdQa RSTFlLdzZ G SySNHE& o0AR dzaSR )

Energy from exceptional dispatch

Energy from exceptional dispatch accounted for und@b@ercent of total load in the ISO balancing
area. Total sergy from exceptional dispatches, including minimum load eneayy finit commitments,
averaged 20 MWh in thethird quarter of 2021 slightly down from 21MWh in the same quarter in
2020.

As shown irFigurel.54, exceptional dispatches for uritbmmitments accounted for about 7ercent
of all exceptional dispatch energy in this quarteAbout 15percent of energy from exceptional
dispatches was fromui-of-sequence energy, and the remaining p@rcent was from irsequence
energy.

Figurel.54  Average hourly energy from exceptional dispatch
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Exceptional dispatches for unit commitment

ISO operatorsometimes find instances where the daljead market process did not commit sufficient
capacity to meet certain reliability requirements indirectly incorporated in thealagad market model.
In these instances, the ISO may commit additional capacity byngsan exceptional dispatch for
resources to come cfine and operate at minimum load. Mulitage generating units may be

42 All exceptional dispatch data are estimates derived from Market Quality System (MQS) data, pniadstdispatch data,
0AR adzomYraaAizyay yR RSTFlLdzZ G SySNHe o6AR RIGF® 5aaQad YSGK2R
has been revised and refined since previous reports. As a result of these enhancements, exceptional dispatch data
reflected in this report may differ from previous annual and quarterly reports.
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committed to operate at the minimum output of a specific migtage generator configuration, e.g., one
by one or duct firing.

As slown inFigurel.55, minimum load energy from exceptional dispatch unit commitments irthire
quarterdecreased slightly on average by aboutpktcentrelative to the same quarter of the prior year.
The most frequent reason given for exceptional dispatch unit commitments was for ramping capacity.
Exceptional dispatch unit commitments for ramping capacity may be issued to address load forecast
uncertainty or to commit a unit to its minimum dispatchable level.

Figurel.55  Average minimum load energy from exceptional dispatch unit commitments
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Exceptional dispatches for energy

As shown irFigurel.54, in thethird quarter of 2021, energy from redéime exceptional dispatches to
ramp units above minimum load or their regular market dispatcneased verglightlyfrom the same
quarter in 2020Figurel.54 also shows that about 1gercent of the total exceptional dispatch energy
was outof-sequence, meang the bid price (or default energy bid if mitigated or if the resource did not
submit a bid) was greater than the locational market clearing pFgrel.56 shows the change in out
of-sequence exceptional dispatch energy by quarter for 2020 and 2021. thitejuarter, the primary
reason logged for ouwbf-sequence energy was for ramping capacity.
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Figurel.56 Out-of-sequence exceptional dispatch energy by reason
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Exceptional dispatch costs

Exceptional dispatches can create two types of additional costs not recovered through the market
clearing price of energy.

1 Units committed through exceptional disgdt that do not recover their staitip and minimum load
bid costs through market sales can receive bid cost recovery for these costs.

9 Units exceptionally dispatched for retihe energy ouof-sequence may be eligible to receive an
additional payment to caar the difference in their market bid price and their locational marginal
energy price.

Figurel.57 shows the estimated costs for unit commitment and additional energy resulting from
exceptional dispatches in excess of the market clearing price for this efféngghefirst halfof 2021,
commitment costs for exceptional dispatch paid through bid cost recovergased significantly to

about $13million, compared to thdirst half 0f2020. This increase can be attributed to significantly high
gas prices during February 13 through 17 whersthpayments totaled $8.7 million. The figure also
shows that outof-sequence energgosts totaled $1.6nillionin 2021 compared to $0.9 million in the

first half of 2020

43 Due to changes in the availability of cost data, exceptional dispatch costs will be reported with a lag of one quarter.

44 The outof-sequence costs are estimated by muljiply the outof-sequence energy by the bid price (or the default energy
bid if the exceptional dispatch was mitigated or the resource had not submitted a bid) minus the locational price for each
relevant bid segment. Commitment costs are estimated fromréad-time bid cost recovery associated with exceptional
dispatch unit commitments.
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2 Western Energy Imbalance Market

This section covers Western Energy Imbalance Market (EIM) performance during the third quarter. Key
observations and findings include:

1 Natural gas pricescross the EIM more than doubledesulting inhigherenergy pricesn all areas

1 Prices in Salt Rer Project were over $100/MWh on average in the halretween6 and 8pmin
both the 15minute and 5minute markets, driven by high penalty prices associated with
undersupply infeasibilities when the area was separated from the rest of the system. Renzdty
were raised from $1,000/MWh to $2,000/MWh in March. As in previous quarters, undersupply
infeasibilities often occurred following the failure of a resource sufficiency test which can limit
imports into a failing area. In June, the ISO implementeasP 2 of FERC Order 831, limiting
conditions in which the $2,000/MWh penalty price would apply.

1 Prices in California areas were almost $18/MWh higher than other regiarsaveragePrices tend
to be higher in California than the rest of the system duddth transfer constraint congestion and
greenhouse gas compliance costs for energy that is delivered to California.

9 Prices in the Northwest regionwhich include PacifiCorp West, Puget Sound Energy, Portland
General Electric, Seattle City Light, and Pewewere regularly lower than prices in other balancing
areas due to limited transfer capability out of this region during peak system load hours.

1 The California ISO was a net import@m average, in all but one hour of the quarter, even during
the peak midday solar generation hours when, in earlier quarters, lower priced solar generation
was typically exported to the rest of the system. Net imports decreased in several areas in the
southwest (both APS and SRP) and in both PacifiCorp EaBeaiftCorpNest.

1 OnJune 16, 2021, the ISO added net load uncertainty to the requirement of the bid range capacity
test as part of a package of market enhancementsstonmer 2021 readiness.

1 NorthWestern Energy, Salt River Project, and NV Energy had the most test faiNmthWestern
Energy failed the upward sufficiency test in around 2 percent of intervals. Salt River Project failed
the upward sufficiency and capacity tests in around 1.5 aBg2rcent of intervals, respectively. NV
Energy failed the downward sufficiency test in around 2.4 percent of intervals.

1 Inthe California ISCsignificantly more 1Bninute market transfers were affected by test failures
than 5minute market transfers. Thimay be due in part to differences in imbalance conformance.

1 DMM is providingadditional metrics, data, and analysis on the resource sufficiency tasts
monthly reports as part of the EIM resource sufficiency evaluation stakeholder initiative. DMM is
see&king feedback from stakeholders on existing or additional metrics and analysis that would be
most valuable.

QuarterlyReport on Market Issues and Performance 67



Departmentof Market Monitoringg California 1ISO December 2021

2.1  Western EIM performance

Western EIM prices

This section details the factors that generally influence changes in Western EIM balancing authority
prices and what causes price separation between participating areas. The Western EIM benefits
participating balancing authorities by committing lowast resources across all areas to balance
fluctuations in supply and demand in the rémhe energy market.i8ce dispatch decisions are

determined across the whole Western EIM system, prices within each balancing authority diverge from
the system price when transfer constraints are binding, greenhouse gas compliance costs are enforced
for imports into Californiaor power balance constraint violations within a single area are assigned
penalty prices.

Figure2.1 Monthly 15-minute market prices
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Figure2.1 shows average monthly prices for the-adbnute market by balancing authority area for 2019
through 2021%°

The combined average of Western EIM prices outside of California were below Cabfi@aiprices by
$17.91/MWh on average for the quarter. Prices of EIM entities within California were closer to those of
Pacific GaandElectric. The combined average prices of these California EIM areas, which include

% ¢KS Wb2NIKgSald SNy 9 LPacifi@opiest, P&yét Qouhid EyeRyy, Padtlynd Senéral Eletfic, and
Seattle City Light, which have begrouped together due to their similar average monthly prices. Prices for the Balancing
Authority of Northern California (blue line) begin in April of 2019 when the Sacramento Municipal Utility District joined the
market, while the rest of BANC joined iraMh 2021. Prices for Seattle City Light (included in medium green line) and Salt
River Project (bright green line) begin in April 2020 when they joined the Western EIM. Prices for Turlock Irrigatibn Distric
(dark red line), Los Angeles Department of Wated Power (brown line), and Public Service Company of New Mexico
(dark blue line) begin in April 202Turlock Irrigation District was a part of the EIM for one week of March 2021; therefore,
data for theTIDareain March 2021are not included inthisSO G A2y Q& |yl fte&airao
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Balancing Area of Northern CalifaaniTurlock Irrigation District, and Los Angeles Department of Water
and Power, was $2.57/MWower than Pacific Gaand Electric prices.

Price separation between Western EIM balancing authorities occurs for several reasons. California area
prices tend to e higher than the rest of the Western EIM due to greenhouse gas compliance cost for
energy that is delivered to California. In addition, average prices in the Northwest ragitming

PacifiCorp West, Puget Sound Energy, Portland General Electrite Ségtlight, and Powerex) are
regularly lower than other balancing areas because of limited transfer capability out of the region.

Figure2.2 Quarterly average 18ninute price bycomponent(Q3 2021)
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Figure2.2 depicts the average Iinute price by component for each balancing authoritgaf® The

system marginal energy price is the same for all entities in each hour. The price difference betWeen El
balancing authority areas is determined by area specific elements including transmission losses,
greenhouse gas compliance costs, congestion, and power balance constraint (PBC) violations.
Congestion on EIM transfer constraints often drives price sejmardéetween areas. Here, prices are
higher on one side of the constraint with less access to supply and limited energy flow from the lower
priced region to the higher priced region. In some cases, the power balance constraint may be relaxed
within the congrained region at a high penalty parameter. The red segments reflect price differences
caused by congestion on EIM transfer constraints, including any PBC relaxations that increase the price
in a single areadlransfer congestion can also result in lowdces in an area, when a lower priced

region is separated from the system by congestion on a transfer constraint.

% ¢KS W/ 2y3SaliAz2y SAGKAY /1 L{hQ O2YLRYSyl NBLNBaSyiGa Iff
and the EIM. CAIS§pecific internal constraints make up the large majority of this category.
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Figure2.3 andFigure2.4 show the variation in Western EIM prices throughout the day in the third
quarter of 20214’ Prices in balancing areastside of California tend to be lower than Caiifia prices
in most hours particularlyduring the evening ramping hours, when California areas are typically
importing energy subject to greenhouse gas compliance c@dkser differences in prices reflect

transferlimitations between thedifferent areas

Figure2.3 Hourly 15minute market prices (JuhBeptember)
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Figure2.4 Hourly 5minute market prices (JukBeptember)

$150 = Arizona Public Service
NV Energy
$125 PacifiCorp East and Idaho Power

= NOrthwestern EIM Entities

— Powerex
== Salt River Project
$100

Balancing Authority of Northern California
e T Urlock Irrigation District

Average hourly price ($/MWh)

e | 0S Angeles Department o

$75 - Public Service Compan
NorthWestern Energy

- = =« Pacific Gas and Electric (1SO)
$50 -
$25 -
$0 T T T T T T T T T T T T T T T T T T T

1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19

20 21 22 23 24

As seen irrigure2.3 and Figure2.4, Salt River Project hdble highest average prices during the evening
peak hours. This is due in part to an increase in congestion on EIM transfer constraints and internal

CAISO constraints during these holfigure256 NB I 1a R2¢y { I f
marginal price (LMP) by component for every hour of the day.

WADSNI t N22S O

Figure2.5 Salt River Project average dfinute price by component (Q3 2021)
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Figure2.6 Turlock Irrigation District average Hminute price by component (Q3 2021)
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Figure2.7 Portland General Electric @age 15minute price by component (Q3 2021)
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Figure2.8 NorthWestern Energy average ¥finute price by component (Q3 2021)
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2.2  EIM resource sufficiency evaluation

As part of the energy imbalance market, earka including the California ISO is subject to a resource
sufficiency evaluation. The evaluation is performed prior to each hour to ensure that generation in each
area is sufficient without relying on transfers from other balancing areas. The evalistiade up of

four tests: the power flow feasibility test, the balancing test, the bid range capacity test, and the flexible
ramping sufficiency test. Failures of two tests constrain transfer capability:

1 The bid range capacity test (capacity tesgquiresthat each area provide incremental biidl
capacity to meet the imbalance between load, intertie, and generation base schedules.

1 The flexible ramping sufficiency test (sufficiency tes¢quires that each balancing area has enough
ramping flexibility ovean hour to meet the forecasted change in demand as well as uncertainty.

If an area fails either the bid range capacity test or flexible ramping sufficiency test in the upward
direction, energy imbalance market transfers into that area canndhbeeased? Similarly, if an area
fails either test in the downward direction, transfers out of that area cannot be increased.

Figure2.9 andFigure2.10 show the percent of intervals in which each EIM area failed the upward
capacity and sufficiency tests, whiggure2.11 andFigure2.12 provide the same information for the

48 If an area fails either test in the upward direction, net EIM imports during the hour cannot excegtetiterof either the
base transfer or optimal transfer from the last-finute interval prior to the hour.
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downward directionf® The dash indicates the area did not fail the test during the month. The flexible
ramping sufficiency test and bid range capacity test failures reported below reflect results indgpend
of the other test.Inthe third quarter of 2021

1 NorthWestern Energy failed the upward sufficiency test in around 2 percent of intervals.

1 Salt River Project failed the upward sufficiency test in around 1.5 percent of intervals and the
upward capacityast in around 2.5 percent of intervals.

1 NV Energy failed the downward sufficiency test in around 2.4 percent of intervals.

49 Results exclude known invalid test failures. These can occur because of a market disruption, software defect, or other
error.
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Figure2.9

(percent ofintervals)

Frequency of upward capacity test failures by month and area
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Figure2.10

(percent of intervals)

Frequency of upward sufficiency test failures by month and area
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Figure2.11 Frequency of downward capacity test failures by month and area
(percent of intervals)
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Figure2.12 Frequency of downward sufficiency test failures by month and area
(percent of intervals)
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