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Preface
Electricity is a key component of the fabric of modern society and the Electric Reliability Organization (ERO) Entegwite fezngthen thatabric. e vision for the ERO Enterprise, which is comprised of

NERC and the six Regional Entities, is a highly religsi@ent,and secure North American bulk power syst@BiS)Our mission is to assure the effective and efficient reduction of teskise reliabilityand
security of the grid.

Reliability | Resilience | Security
Because nearly 400 million citizens in North America are counting on us

The North American BRSmade up ofix Rgional Entiesas showron the map and corresponding table below. The multicolored area denotes overlap as sorsetedd entities participate in origegional
Entity while associated Transmission Owners/Operatdi®/TOPjparticipate in another.

MRO Midwest Reliability Orgaration

NPCC Northeast Power Coordinating Council
RF ReliabilityFirst

SERC SERC Reliability Corporation

Texas RE Texas Reliability Entity

WECC | WECC
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About this Assessment

b 9 w 2023Summer Reliability AssessméBRA identifies, assesses, and reports on areas of concern regarding the reliability of the North American BPS for the spoongngeason. In addition, tIi&RA
presents peak electricity demand and supply chargeshighlights any unique regional challesyor expected conditions that mighffect the reliability of theBPS. The reliability assessment process is a
coordinated reliability evaluation between the NERC Reliability Assessment Subcommittee, the Regional Entities, and WiRGestaind and@source projections obtained from the assessment areas. This
report reflectsan independent assessmeiiity NERGind the ERO Enterprisnd is intended to inform industry leaders, planners, operators, and regulatory bodies so that they are better prepimies to
necessary actions to ensure BPS reliability. This report also provides an opportunity for the industry to discuss plapsiatitips to ensure reliability for the upcoming summer period.
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Key Findings
bow/ Qa

asenergy sufficiency to meet projected summer peak demands and operating reséhisiacludes

a deterministic evaluation of data submitted for peak net demand hour and peak risk hour as well as
results from recently updated probabilistic analys&dditionally, his assessment identifies potential
reliability issues of interest and regidnéopics of concern. While the scope of this seasonal

I yegwazk the ypeoming foumonth (JuneSeptember) summer period. This
assessment provides an evaluation of generation resource and transmission system adeqwady

assessment is focused on the upcoming summer, the key findings are consistent with risks and issues

that NERC has highlighted in tB822 LongTerm Reliability Assessmeartd other earlier reliability

assessments and reports.

The following findings are NERE Y R (G KS 9wh 9y GSNLINKRAaSQa

addressed for the 2@@summer

Resource Adequacy Assessment and Energy Risk Analysis

All areas are assessed as having adegaateipatedresources for normal summer pe#dad and
conditions(seeFigure ). However, the following areas face riskslectricity supply shortfallduring
periodsof more extreme summer conditions. This determination of elevated risk is lmsadalysis
of plausible scenarigincluding 90/10 demand forecastsid historichigh outage ratess well asow
wind, solamphotovoltaic (PV))or hydroenergyconditions

1 Midcontinent ISO (MISO)The riskof being unable to meeteserve requirements apeak
demand this summer in MISO is lower tham 2022 due to additional firm import
commitments and lower peak demand forecadliISO isexpected to have sufficiat
resources, includindgirm imports, for normal summerpeak demand Wind generator

performanceduring periods of high demand is a key factor in determining whether there is

sufficient electricity supply on the systeim maintain reliability MISO can facehallenges in
meetingabovenormal peak demand Wind generatorenergyoutput islower than expected.
Futhermore, the need forexternal (nonrfirm) supply assistanceduring more extreme
demand levels will depend largely on wiaedergyoutput. Results oh L { kafakityauction
have not been releasedt the time of this assessmerand these could K | y 3 S
resources for the summer.

1 NPC&New EnglandAnticipated resources New England are projected to be lowtbhan in

2022but are expectedo remain sufficientfor meeting operating reserve requirements at

normalpeak demandOperating procedures for obtaining emergency resources okfiran

suppliesrom neighboring areaare likely to be needed during more extreme demand or low

resource conditios.

aL{hQa

ityy RS LISy Ré&wfitions. S OF £ dzt GA2y 27
generation and transmission capaci#g well agpotential operational concerns that may need to be

1

)l

NPCd&ntario: Planned nuclear outadger refurbishmenthave reduced the electrity supply
resourcesserving the province. Additionallypad growthis contributing to a constrained
transmission networkduring highdemand conditionsthat may not be ale to deliver
sufficient supply tdhe WindsorEssexarea in the southwest part of the provincadditional
generator outages or extreme demand can lead to reserve shor@gga need to seekon-

firm imports. Ontario could potentially see a significant increase in reliance on imports this
summer under botmormal peak $0/50) andextreme ©0/10) demandscenarios.

SER&entrat Compared tahe summerof 2022, forecasted peak demand has riserolgr
950MW while growth in anticipated resourcdsas been flatThe assessment area is expected
to have sufficient supply for normal peak demantile demandside management or other
operating mitigatiors can be expected for abowgormal demand or high generatautage
St SOUNRO

Southwest Power Pool (SPHReserve margins have also fallen in SPP as a result of increasing
peak demand and declining anticipdteesourcesLike MISQthe energy outpuiof{ t twidd
generators during periods of high demand is a key factateitermining whether there is
sufficient electricity supply on the syste®PRan faceenergychallenges in meetingxtreme
peak demandr managing periods of thermak hydrogenerator outagesf wind resource
energyoutput is below normal.

Texas (ERCOTJhe area is experiencing strong growth in both resources and forecasted
demand.ERCOT addeder 4 GW of new sol&Vnameplate capacity to the ERCOT grid since
2022 Additionally,load reductions from dispatchabldemand responsegrogramshave
grown by over 18% to total 3,38aW.9 w/ hpedk @emand forecast has also risen by 6%
as a result of economic growtliResources are adequate fpeak demand of the average
summer however, dispatchable generation may not be sufficient to meet resecdi@ing an
extreme heatwave that is accompanied by low winds.

U.S. Western InterconnectionResources across ttereaare sufficient to supporhormal
peakdemand However, widearea heat events can expose theECCGssessment areas of
CalifornidMexico CAMX), Northwest (NW), and Southwest (SWd)risk of energysupply
shortfall as each area relies on regional transfers to meet demand at peak and the late
Faftegpon to evening hours wheenergyoutput from thel NJSJag® golaPVresources are
diminished Within the Wesern Interconnection, entities are planning itwstall over2 GW of
new battery energy storage systemwhich can help reduce energy risks from resource
variability. Wildfire risks to the transmission network, whidften accompany these wide
area heat events, can limit electricity transfers and result in localized load shedding.
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Key Fidings

All other areas have sufficient resources to manage normal summer peak demand and are at Other Reliability  Issues

low risk of energy shortfalls from more extremeesinand or generation outage conditions.

Anticipated Reserve Margins meet or surpass the Reference Margin Level, indicating that planned 1 Stored sipplies of natural gas and coal amt high levels but industry is monitoring for

resources in these areas are adequate to manage the risk of a capacity deficiency under normal
conditions. Furthermore, &sed on risk scenario analysis in these areas, resources and energy

appear adequatel-igure 1below summarizes the risk status for all assessment areas.

WECC WECC MRO MRO
BC AB SaskPower Manitoba Hydro
NPCC NPCC
Ontario Quebec
T —— NPCC
WECC MISO Maritimes
NW
Y NPCC
New England
PIM NPCC
SPP New York
/ Csn;c |~ SERC
WECC WECC entra

CA/MIX sw Eass Elevated Risk

SERC .

Texas RE Southeast Low Risk
ERCOT

SERC
FP

Seasonal Risk Assessment Summary
High \ Potential for insufficient operating reserves in normal peakditions
Potential for insufficient operating reserves in abevamal conditions
Sufficient operating reserves expected

Figure 1. Summer Reliability Risk Area Summary

IThis standard is known as the 2015 Ozone National Ambient Air Quality Standards (NAAQS)
2https://www.epa.gov/csapr/gooeheighborplan-20150zonenaags#summary

potential generator fuel delivery risksThe natural gas supply ahinfrastructureis vitally
important to electric grid reliability, even as renewable generation satisfies more of our
energy needsFuel suppt and delivery infrastructure must be capable of meeting the ramp
rates ofnaturalgasfired generatorsas theybalane the system when solar generation output
declinesLikewise, wners and operatorsf some coafired generators in the U.S. Southeast
report challenges in arrangingpalreplenishment due to mine closures and transport delays.
Consequently,some Balancing Authoritie$BA) continue to employ coalconservation
measuredhat began irlate 2022in order tomaintain sufficient stocks for peakonths

New environmental rules that restrict power plant emissions will limit tloperation of coal

fired generators in 23 states, including Nevada, Utah, and several states iraiieCoast,
mid-Atlantic, and Midwest. The U.S. Environmental Protectiohgen@ Qa &6od ! 0
Neighbor Plan, finalized on March 15, 20@8sures thataffectedstates meet the Clean Air

1 0iQa aD22R bSAIKO2NE NBIljdZANBYSyidia o0& NBF
problems attaining and maintaininhe 9 t ! Q & -b&sé&dlair quélity standatdor ground

level ozonei(e., smog)in downwind state€.Coaland naturalgasfired generators in states
affected by the Good Neighbor Plan will likely meghter emissions restrictiongimarily by
limiting hours of operation in this first year of implementation rather than through adding
emissions control equipmenRC3sn summerpeaking areas typically are not able to authorize
extended outages to upgrade systems dutinig summerseasorin order to ensure sufficient
resources for high demandhe final rule approved by the EPA includes provisions designed
to give grid owners and operators flexibility to help maintain reliahiiitgluding allowance
trading mechanismsConsequentlyiRCs, BAs,radl GOs will need to be vigilant femissions

rule constraints that affectgeneratordispatchability andhe potential need for emission
allowancetrades orwaivers to meet high demand or low resource conditions. State regulators
and industry should havergtocols in place at the start of summer for managergergent
requests.

Low inventories of replacement distribution transformers could slow restoration efforts
following hurricanes and severe storm$he electric industrgontinues toface a shortage of
distribution transformers as a result of production not keeping pace with demand. A survey
by the American Public Power Association revealed that many utilities have low levels of
emergency stocks that are used for responding to natural disasters androptais events’

Shttps://www.publicpower.org/periodical/article/appssurveymembersshowsdistribution-transformerproduction-not-

meetingdemand

2023 Summer Reliability Assessment 6


https://www.epa.gov/csapr/good-neighbor-plan-2015-ozone-naaqs#summary
https://www.publicpower.org/periodical/article/appa-survey-members-shows-distribution-transformer-production-not-meeting-demand
https://www.publicpower.org/periodical/article/appa-survey-members-shows-distribution-transformer-production-not-meeting-demand

Key Findings

Asset sharing programs used by utilities provide visibility and voluntary equipment sharing to
maximize resources; however, elecityccustomers may experience delayed restoration of
power following storms as crews must work to obtain neguipment. New efficiency
standards for distribution transformemproposed by the U.S. Department of Energy could
further exacerbate the transformer supply shortades.

Supply chain issuepresent maintenance and summer preparedness challenges aral
delaying somenew resource additionsDifficulties in obtaining sufficient labor, material, and
equipment as a result of broad economic factors has affected preseason maintenance of
transmission and generation facilities in North Americhese supply clraissues have led
some owners and operators to delay or cancel maintenance activities that are typically
performed to ensure facilities are ready for summer conditiohkdditionally, GOsin some

areas that were preparing to interconnect new generation teing delays that will prevent
some from being available to meet expected peak summer demand. This includes areas in the
U.S. Southeast and the U.S. part of the Western InterconnectionRsgmnalAssessments
Dashboarddor details).Thesesupply chairissues camxacerbate concerns in elevated risk
areas Figure ) and add challenges to operatoracross the BRSShaild project delays
emerge, affected GOs and>s must communicate changes to BAYR, and RCsso that
impacts are understood and steps are taken to reduce risks of capacity deficiencies or energy
shortfalls.

Winter precipitationis expected tamprove the water supply forhydro generationin parts
of the U.S. Westbut low water levels on major reservoirs remain a concern for electricity
generation. Significant amounts of rainfall and high elevation snax@ expected to help

replenish reservoirs and mamin river flows thatprovide energy fomost of/ | € A ¥ 2 NI/ A | Qﬂ 2

hydroelectric facilitiesHowever, eservoirs at lie largest hydro facilities in the U.S. West,
iy Of dZRAY 3 21 aKAYy3i2yQa DNI YR
border, remainat historic low levelspotentially limitinghydroelectricenergyoutput. Power
from these plants is used throughout the U.S. Western Interconnection.

Unexpectedtripping of wind andsolar PV resources during grid disturbances continues to

be a reliability concernNERC has analyzeulltiple largescale disturbances on the Bi&t
involved widespread loss of invertdrased resources (IBRh 2021and 2022,the Texas
Interconnection &perienced widespreatBRIoss eventslike those previously observed in

the California area. Similarly, four additional solar PV loss events occurred between June and
August 2021 in Californidn 2022, ERCOT requir€&Osto submit mitigation plansand
corrective measures are being implemented in 2028. March 2023,NERC issued

“https://www.energy.gov/articles/doeproposesnew-efficiencystandardsdistribution-transformers

| 2 dzft S SNe@atay | y R

the InverterBased Resource Performance Issues #&e@Os of Bulk Electric System (BES)
solar PV generating resourceés a Leve2 alert, it contains recommened actionsfor GOs

of gridconnected solar PV resourcéscluding steps to coordinate protection and controller
settings so that the resources will reliably operate during grid disturbances.

Curtailmentof electricity transfers to areas in need during periods of higdgional demand

is a growing reliability concern During energy emergencies and periods of transmission
system congestion, RCs and BAs may curtail area transfers for various reasons usin
established procedures and protocalghile the curtailments alleste an issue in one part of

the system,they can contribute to supply shortages or effect local transmission system
operations in another arealwo recent extreme temperature events highlight tetect of
transfer curtailment®n area supply needturingenergy emergencie®uringthe September

2022 wide-area heat domea BA inthe WECESN assessment aredeclared an energy
emergency whethe neighboring assessment area, California Independent System Operator
(CAISO), curtailemlansfersin order tomeet the high demand withirtheir ownarea. During
Winter Storm Elliott, firm exports were curtailed from PJM during a period of widespread
energy emergencies in the U.S. Eastieterconnection.

Forthe summerof 2023, several areas identified as having catyaw energy risks are relying
on imports of electricity supplieIhese areas include MISO, NRIfario, SERCentral and

the assessment areas in the U.S. Western Interconneciomidearea heat event that
severely affects regional demand or generadwailability presents an added concern in areas
that are dependent on imports for managing high electricity demand.

|n addition to the risk items identified in theey Findingsresource outages will continue
LINBaSyid OKIFftSyaSa-LBSy1&l REYEWRI &2 REzNA ¥
pring and f ts merica r|e c ated temperatures that extend
@Z{;gd tf?e %frﬂ@éﬁ gept mb?y }ﬁontHs pgnjH?\Nn %%IES equipment owners

and operators historically scheduled outages for maintenance. Increasingly, BAs are facing
resource constrained periods during shoulder months as unseasonable temperatures
coincide with generair unavailability. Careful attention to lortgrm weather forecasts and

the potential for unusual heat patterns in the shoulder months is important to inform the
need for more conservative outage coordination periods.

5 https://www.nerc.com/pa/rrm/bpsa/Alerts%20DL/NERC%20Alert%2083-03-14-01%20Level%202%2620Inverter

Based%20Resource%20Performance%?20Issues.pdf
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Recommendations
To reduce the riskf electricity shortfalls on the BPS this summer, NERC recommends the following:

1 RCs, BAs, and TOPshie elevated risk areas identifigareviously in the key findingshould
take the following actions:

A

A

A

Review seasonal operating plam@sd the protocols fo communicating and resolving
potential supply shortfallé anticipation of potentially extreme demand levels

Employ conservative generation and transmission outage coordination procedures
commensurate with longange weather forecastdo ensure adequateresource
availability

Enqge state or provincial regulators and policymakers to prepare for efficient
implementation of demand side management mechanisms called for in operating plans

1 GOs with solar PV resources should implement recommendations inntleeter-based
resource performance issues alénat NERC issued March 2023.

1 RCs, BAs, and GiDsstates affected by the ne@ood Neighbor Plan should be familiar with
its provisions for ensuring electric reliability and have protocols in place to guteserve
generation resources when necessary to support periods of high den&tatk regulators
and industry should have protocols in place at the start of summer for managing emergent
requests.
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Discussion

Summer Temperature and Drought Forecasts

Peak electricity demand in most areasligectly influenced by temperature. Weather officials are expecting above normal temperatures for mtioh Ofited Stateswvhile Canada is largely expected to see
normal or belownormal average temperaturgseeFigure 3. In addition, doughtconditionscontinueacross much of the western half of North Ameriegsulting in unique challenges to area electricity supplies
and potential impacts on demarfdAssessment area load forecasts account for many years of historical demand data, often up to 30 yearscttsipreder peak demand and prepare for more extreme
conditions. Above average seasonal temperatures can contribute to high peak demand asaméfiaease in forced outages for generation and some BPS equipment. Effective preseason maintenance al
prepamtions are particularly important to BPS reliability in severe or prolonged periods of -aloonel temperatures.

Valid: Jun-Jul-Aug 2023
~ lIssued: April 20, 2023

Above Normal

" [ 33-40%
I 40-50%
B 50-60%
B 60-70%
I 70-80%
I 80-90%
I °0-100%
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Figure 2: United States and Canada Summer Temperature Outlook

Seasonal Temperature Outlook
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6 See North American Drought Monitdtt ps://www.ncdc.noaa.gov/temgand-precip/drought/nadm/maps

W+l

Environment and Clirnate Change Canada

=]

Produced on 31 March 2023
Produit le 31 mars 2023

Environnement et Changement climatiiue Canada

<&

N Y
40 50 60 70 80 90 100

Prob (%) below normal!
soms lanormale

Prob (%) near normal!
prés de la normale

CL T T
T 40 50 60 70 80 90 100 1

N N
40 50 60 70 80 90 100

Prob (%) above normal!
an dessus de la normale

Forecast probahility of Temperature
above, helow and near normal (calibrated)
Period: April-May-June 2023

Based on 3 equiprobable categories

frorm 1991-2020 climatology

Prohbahilités prévoes de températures
au-dessus, sous et prés de la normale (calibrées)
Période: avril-mai-juin 2023

Basé sur 3 catégories équiprobables

de la climatologie 1991-2020

7

7 Seasonal forecasts obtained from U.S. National Weather Service and Natural Resourceshftasadfiaww.cpc.ncep.noa.gov/products/predictions/long rangednd https://weather.gc.ca/saisons/prob _e.html
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Discussion

Wildfire Risk Potential and BPS Impacts
Normalor belownormal fire riskis projected for much of the U.S. Wedtthe beginning of the summegin contrast,Florida, West Texas, af@kentralCanada projectlzove-normal fire riskdor the beginning of

summer(seeFigure 3. BPS operation can be impacted in areas where wildfiregetive as well as areas where there is heightened risk of wildfire ignition due to weather and ground corflitimesnormal
fire risk is projected for much of Canada throughout the summer.

North American Seasonal Fire Assessment North American Seasonal Fire Assessment North American Seasonal Fire Assessment
May 2023 June 2023 July 2023

- Fire Assessment
s
o & Below Normal
Hawaii Puerto Rico Hawaii ) Puerto Rico Hawaii D Normal
B Above Normal
Monthly fire outlook for North America. Red shading indicates areas where conditions would favor increased fire activity. Monthly fire outlook for North America. Red shading indicates areas where conditions would favor increased fire activity. Monthly fire outlook for North America. Red shading indicates areas where conditions would favor increased fire activity.
Green shading indicates areas where conditions would favor decreased fire Activity. Green shading indicates areas where conditions would favor decreased fire Activity. Green shading indicates areas where conditions would favor decreased fire Activity.
: . : . 8
Figure 3: North American Seasonal Fire Assessment for May through July 202 3

Wildfire prevention planningn Californiaand some states in the U.S. Northwéstlude power shuoff programs in high firgisk areas. When conditions warrant implementing these plans, power lines (including
transmissiodevel lines) may be preemptively gmergized in high firgisk areas to prevent wildfire ignitions. Other wildfiligk mitigation activities include implementing enhanced vegetation management,
equipment inspections, system hardening, and added situational awareness measures. In January ZEROpthrished theWildfire Mitigation Reference Guitlee promote prepareness within the North
American electric power industry and share the experiase practices from utilities in the Western Interconnection.

8 See North American Seasonal Fire Assessment and Qilaplk023. Subsequent updates at this link will incladgust and Septembehttps://www.predictiveservices.nifc.gov/outlooks/NA Outlook.pdf
9 See the NERWildfire Mitigation Reference Guid@anuary 202m_ps://nerc.com/comm/RSTC/Documents/WiIdfire%gOMitigation%goReference%gOGuide January 2021.pdf
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Discussion

Risk Assessments of Resource and Demand Scenarios
Seasonal risk scenarios for each assessment area are presentedRedlmalAssessments Dashboard;
section.The on-peak reserve margiand seasonal risk scenario chamteach dashboargrovide potential

Table 1: Seasonal Risk Scenario On

-Peak Reserve Margins

Anticipated Reserve Margin

sumner peak demand and resource condition information. Tagerve margin®n the righ side of the Anticipated | Anticipated Reserve with Higher Demand
dashboard pagegrovide a02 YL NA a2y (2 GKS LING eeasprdtiisk scBriarkhibrs Assessment Area Reserve Margin with Typical g : ;
T . . . ; Outages, Derates in Extremeg
present deterministic scenarios for further analysis of different demand and resource levels Margin Outages Conditions
adjustments for normal and extreme cditions. The assessment areas determined the adjustments 5 5 5
capacity and peak demand based on methods or assumptions that are summirigeziseasonal risk MISO . 23.0% 4.3% -6.9%
scenario charts; see thBata Concepts and Assumptiofer more information aboutthese dashboard | MRGManitoba 29.1% 25.6% 13.1%
charts. MRQOSaskPower 29.1% 12.8% -1.9%
NPC&Maritimes 49.7% 39.3% 20.2%
The §easona| risk scgnarivo chaxmpeAe%pressgd inAterm,s 9f reserve margifrsTablel, each assessmen{ NPC@New England 17.7% 7.0% -3.9%
F'NBIF Qa ! yuA OAdidk aressRownvefoagSidelthe reseriveNdargins for a typical generation oUtagecanew York 30.3% 17.0% 9.9%
scenario (where applicable) and the extreme demand and resource conditions in their seasonal risk s Npcedntario 14.0% 14.0% 8.6%
i . : - . . NPC&uébec 37.1% 37.1% 37.1%
Highlightedin are the areas identified as having resource adequacy or energy risks for the sunim K : : °
; e e L : it . C PIM 31.9% 23.4% 8.4%
in the Key Findingsa S O U digué<baThe typical outageseserve margi is comprised of anticipate 5 5
resourcesminus the capacity that is likely to be mmaintenanceor forced outageat peak demandIf the SERCentral 18.0% 9.6% 6.4%
typical maintenance or forced outage margin is the same agtiieipatedReserveMargin, it is becausan SER(EasT[ : 19.1% 16.0% 9.0%
assessment @a haslready factored typical outages into thaticipated resources. Thextremeconditions | SER&lorida Peninsulg 26.6% 19.9% 12.8%
margin includes all components of the scenario and representsntbst severeoperating conditions odn | SERGoutheast 39.6% 36.4% 33.8%
| NBdceRdarioNote that any reserve margin below zeérmlicates that the resources fall below demand | SPP 24.6% 14.3% -4.0%
the scenario. Texas RERCOT 23.0% 16.5% -1.6%
N ) _ WECEAB 24.8% 21.9% 8.1%
In addltlonc;to the peglf( demand ::;t seasongl tr)l_?k Eour jienaglo charts, the assesRsmerlﬂ areas TOVWGBC 28 9% 28 8% 5.4%
resource adequacy risk assessm wasprobability-based for the summer season. Resu ts are inclugye~a= 35.0% 29.0% 11.9%
in the Highlights section of each assessment @edashboardand summarizedn the Probabilistic WECQNW 28.50¢ 22 50 12 o
Assessmensection The risk assessments account for the hour(s) of greatest risk of resource shortfa : 00 : 00 =L
most areas, the hour(s) of risk coincide with the time of forecasted peak derhandver,some areascur WECE&W 19.5% 15.8% -6.8%
the greatest risk at other thes based on the varying demand and resource profiles. Various risk metrics are
providedandincludeloss of load expectation (LOLEgs of load hours (LOLH)xpected unserved energy
(EUE)andthe probabilities ofenergy emergencglert (EEA) occurrerc
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Discussion

Extreme generation outagedow resource outputand peak loadsimilar to those experienced imide area heat events and the heat domepesienced in western parts of North America during thst three
summersare ongoingreliability risks ircertain areagor the summer of 2023When forecasted resourca@s an aredall below expected deman@®Aswould need to employ operating mitigations or EEA to obtain
the capacity and energy necessary to meet extreme peak demaaté2 describes the vaous EEA levels and the circumstances for each.

able ero erae Ale o\/O

EEA Leve| Description Circumstances
1 TheBAis experiencing conditions where all available generation resources are committed to meet firm load, firm transactions,
EEA 1 All available generation resources in use reserve commitments and is concerned about sustaining its required contingency reserves.
1 Nonfirm wholesale energy sales (otherath those that are recallable to meet reserve requirements) have been curtailed.
1 TheBAis no longer able to provide its expected energy requirements and is an energy defidient
EEA 2 Load management procedures in effect f  An energy deficienBAhas implemented its operating plan(s) to mitigate emergencies.
1 An energy deficienBAis still able to maintain minimum contingency reserve requirements.
EEA3 Firm Load interruption is imminent or in progress| ¢ The energy deficierBAis unable to meet minimum contingency reserve requirements.
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Regional Assessments Dashboards
The following assessment area dashboards and summaries were developed based on data and narrative information colledRtedrognite six Regional Entities on an assessment area basis. Guidelines an

definitions are in theData Concepts and Assumptiotable. OnrPeak Reserve Margin bar charts show the Anticipated Reserve Margin compared to a Reference Maithiat isesiablished for the aresto

meet resource adequacy criteria. Prospective Reserve Margins can give an indication of additjpeet capacity but are not used for assessing adequacy. The operational risk analysis shown in the followil
regional assessments dashboard pages providésterministic scenario for understanding how various factors that affect resources and demand can combine to impacteseeirakk mdequacy. For each
assessment area, there is a r@iriod scenario graphic; the léftue column shows anticipated resources (from themand and Resource Tab)eand the two columns at the right show the two demand
scenarios of th normal peak net internal demand (from tliemand and Resource Tab)eand the extremesummerpeak demand determined by the assessment area. The lmiéd or greenbars show
adjustments that are applied cumulatively to the anticipated resources. Adjustments may include reductions for typicaiagenatages (maintenance and forced not already accounted for in anticipated
resources) and additions that representtiquantified capacity from operational tools (if any) that are available during scarcity conditions but have not beeneattaminttheSRA reserve margins. Resources
throughout the scenario are compared against expected operating reserve requirerhahtré based on peak load and normal weather. The cumulative effects from extreme events are also factored in throug
additional resource derates or leautput scenariosln addition, results from a probabildyased resource adequacy assessment are shiovthe Highlights sectiorof each dashboardMethods varied by

assessment area and provided further insights into the risk conditions forecasted for the summer period.

MRO
SaskPower

NPCC
Quebec

SERC
Central

SERC
Southeast
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