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PERFORMANCE DURING SYSTEM EMERGENCIES: WHAT
LESSONS CAN WE LEARN?

. Demand Side Analytics

WLRA 2021 SPRING CONFERENCE, APRIL 16, 2021

THE CALIFORNIA ISO EXPERIENCED A LARGE NUMBER OF EMERGENCY
CONDITIONS IN THE SUMMER OF 2020
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CAISO PEAKS WERE HIGH, BUT NOT OUTSIDE OF HISTORICAL PEAKS
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ON AUGUST 14™ AND AUGUST 15™, CAISO CALLED FOR ROLLING
BLACKOUTS
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THEY ALSO DECLARED FIVE STAGE 2 EMERGENCIES
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== Actual Demand =~ Day Ahead Forecast

Source data: https:/lwww. eia gov/opendata/gb php?category=2123635
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BEFORE THE SUMMER, THE SYSTEM OPERATOR PLANNED FOR MORE
EXTREME DEMAND

Summer Outlook
50,000

» The 15O onlicipales odequote resources lo mest
demand this summer

1-in-10 Forecast 48,457 MW
1-in-5 Forecast 47,755 MW
1-in-2 Forocast 45,826 MW

» Forecasted peak demand of 45,907 megawatts

0 Solar and wind
= MW is relatively unchanged from 2019

40,000
« 1,952 MW of generation will retire and
1,990 MW generation will be added

» Hydroelectric conditions are below normal

MW

» Under more extreme scenarios, low hydiopower
supplies combined with late summer high heat
and reduced imports could couse energy shorfalls

20,000

» Risk of energy shortoges in late summer
10,000

increase in the evening hours
Source: CAISO 2020 Readiness Fact Sheet
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Base case probability of system capacity shortfall
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Source: CAISO 2020 Readiness Fact Sheet
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RESERVE MARGINS WERE SUFFICIENT ON THE PEAK HOUR: WHAT
HAPPENED?
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WHAT IS DIFFERENT INTHETWO PICTURES?

Daily Peak Loads
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AUGUST 14™ EVENTS
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Stage 3 Emergency
6:38 pm - 8:32 pm

All Reliability DR is

dispatched (672 MW
| g delivered at meter) CAISO downgrades to Stage
6:30 pm 2
8:32 pm
CAISO enables Reliability DR Gross load peak CAISO declares Stage 3 emergency
3:20pm P 456om P> 635 pm Stage 2
emergency
CAISO declares Stage 2 emergency CAISO calls 800 MW of Reliability DR CAISO begins restoring shed loads cancelled
> 3:25 pm > 5:00 pm » 7:40 pm 9:00 pm

AUGUST 15™ EVENTS

Solar declines by 1900 MW due to clouds and smoke
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2:00 pm 3:00 pm
Wind declines by 1700 MW
5:12 pm 6:12 pm
Dispatch error leads generator to ramp
> down by 248 MW
6:13 pm
CAISO declares Stage 2 emergency
> 6:16 pm
CAISO downgrades to Stage 2 due to uptick
> in wind
6:48 pm
CAISO manually dispatches Reliability DR
3:00 pm Stage 2
emergency
729 MW of Reliability DR at the meter CAISO Stage 3 lled
>4:00 pm >6:28 pm 8:00 pm
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B skl THE EMERGENCY DAYS WERE AMID A
Eie STORM OF EVENTS

Mean Temperature Percentiles
August 2020
Ranking Period: 1885-2020
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Aoove Warmest
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Data Source: Skm Gridded Dataset (nCimGrid)

Share of population with a reported case
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., Demand Side Analytics

11

CAISO IDENTIFIED

THREE MAIN FACTORS BUT I'D LIKETO ADD A FEW MORE

Not all installed resources were scheduled,
in the day-ahead market, leaving CAISO
scrambling for resources

Extreme heat wave across the western
United States — a 1-in-30 year event

The world changed, but the resource
adequacy reserve margin has stayed the
same (15%) for over 30 years

Planning for gross peak instead of net peak —
the rotating outages both occurred during
the “net demand peak”

Under-scheduling of demand in day-ahead
market: 3,386 MW on August 14th and 3,434
MW on August 15th

Contingency reserves need to account for
both for large contingencies and for large,
unforeseen fluctuations in wind and solar
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MORE BROADER ROLLING BLACKOUTS

Figure 4.5: Credited 10U Reliability Demand Response Resource Real-Time Availability,
Dispatch, and Performance

s P

B e e i S Y-=r T,
oo LN o o

................. T I S aam S S

All times shown are af the starf of fhe hour
B Credited RDRR actual metered load drop =-=---Total RDRR (w/o losses or PRM)
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O Credited RDRR dispaiched

=—Total RDRR credited (w/ losses and PRM gross up)
® Asreported on daily availability reports
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ALL RESOURCES, INCLUDING DEMAND RESPONSE WERE NEEDED TO AVOID

Based on the CAISO
root cause analysis, DR
underperformed
compared to resource
adequacy

All of their estimates
are based 10-in-10 day
matching baselines,
which are not the most
accurate approach for
weather sensitive sites

Not all of the resources
were dispatched
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PERFORMANCE ON STAGE 3 EMERGENCY DAYS

2020-08-14 (Friday) 2020-08-15 (Saturday)
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THE DR PROGRAMS ARE ALSO EVALUATED AND INDICATE OVER

= Over 200 MW gap
from CAISO

= Most analysis done
with extensive out
of sample
validation

Use of matched
control groups is
common

More detailed
assessment of
impacts

1%
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WE SEE A SIMILAR GAP ON STAGE 2 EMERGENCY DAYS
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KEY QUESTIONS

= Do we need to align evaluation and settlement? Move away from 10-in-10 baselines
when they do not make sense?

= Do we need better information for CAISO — a time temperature matrix?

= Do we need to start reporting capability of resources for weekends?
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QUESTIONS?

Demand_ Side Analytics

Josh Bode
Partner
jbode@demandsideanalytics.com
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