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OVERVIEW

= What s currently produced?

= What modifications are needed to align with the slice-of-day framework?
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WHAT IS CURRENTLY PRODUCED?



THE CURRENT PROCESS REQUIRES STANDARDIZED OUTPUTS OF DEMAND
REDUCTIONS FORACTUAL EVENTS AND PLANNING CONDITIONS

- Ex ante Impacts
Ex post Impacts Adjustments : S
_ What is the magnitude of
= Standardize weather program resources available
What were the reductions foll di H of under planning conditions
delivered? " Assume tull dispatch o defined by weather?
Varies based on: ERUITE EVEN el SCE and CAISO weather
v’ Temperature = Standardize hours and length conditions
v Magnitude of resources of dispatch 1-in-2 (normal) versus 1-in-10
dispatched (extreme) weather conditions
: |
Hours of d|5.patch Incorporate progl’am/rate Different day-types
Length of dispatch changes
P Monthly peak day
rogram/rate changes _ _
Participant mix = Adjust for project enrollment Average month day

changes

By month

When possible, ex ante impacts are based on multiple years of historical performance during actual events
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EX-POST IMPACTS RECORD THE HOURLY CHANGE IN LOADS FOR EACH DR
EVENT CALLED

Southern California Edison EDISON'| £ pemand Side Analtics

PY2020 Summer Discount Plan - Residential Ex Post e nead - u P I’Od uce d fO ra | |
programs since 2008

Estimated  Load Avg temp
Table 1: Menu options Table 2: Event day information Reference  loadw/ reduction %Load  (F, site Uncertainty adjusted impact - Percentiles . .
Progr: Event start 1:40 PM Hour ending load (MW) DR (MW) (MW) reduction weighted) 10th 30th soth 70th goth Std. error T-statistic u Re | | e S O n eva I U atl O n
Type of result Aggregate Eventend 7:48 PM 1 366.65 360.12 6.53 1.8% 80.84 -0.88 0.76 4.17 6.53 8.90 1231 13.95 4.51 1.45 .
Category Total sites 199,557 2 308.05 303.65 440 1.4% 79.91 277 118 2.12 440 6.69 9.99 1.57 436 101 m et h (0] d S’ A\ h I1C h Ofte N
Subcategory Total devices 232,734 3 269.63 263.61 6.01 2.2% 78.85 0.09 1.40 412 6.01 7.90 10.63 11.93 3.60 1.67 .
Event date and hours 2020-08-18 (13:40-19:48 PM) Total AC tonnage 846,367 4 242.15 236.22 5.93 2.4% 77.73 1.09 2.16 439 5.93 7.48 9.71 10.78 2.95 2.01 | n C | U d e a CC U ra Cy
Daily maximum temperature 102.6 5 222.43 217.56 4.87 2.2% 76.92 0.83 172 3.58 4.87 6.16 8.02 8.91 2.46 1.98
Full event hours load reduction (MW) 232.08 6 215.20 210.46 475 2.2% 76.54 0.86 172 3.51 475 5.99 7.78 8.64 2.36 2.01 to U rn a m e nts a n d
Full event hours % load reduction 33.7% 7 216.84 214.49 2.35 1.1% 76.36 -2.03 -1.06 0.95 2.35 3.74 5.76 673 2.66 0.88
All event hours load reduction (MW) 197.60 8 228.55 228.70 -0.15 -0.1% 76.26 -5.07 -3.98 172 -0.15 1.42 3.68 477 2.99 -0.05 m atc h e d C O nt ro | S Wit h
All event hours % load reduction 29.5% 9 262.10 256.57 5.53 2.1% 78.30 -0.22 1.05 3.70 5.53 7.36 10.01 11.28 3.50 1.58
10 301.53 297.01 4.52 1.5% 83.13 -1.65 -0.29 2.55 4.52 6.49 9.34 10.70 3.76 1.20 d H ff H
0 11 363.25 36179 1.46 0.4% 88.84 -3.04 -2.04 0.03 1.46 2.89 4.96 5.96 2.73 0.53 I e re n C e I n
= — Reference load (VW) 12 451.15 452.61 -1.46 -0.3% 93.72 -5.96 -4.96 -2.89 -1.46 -0.03 2.04 3.04 2.73 -0.53 d iffe re n CeS
700.0 e~ ~a 13 546.71 552.82 -6.10 -1.1% 97.45 -14.47 -12.62 -8.77 -6.10 344 0.42 2.27 5.09 -1.20 -
— Estimated load w/ DR (MW) g RN 14 641.57 570.71 70.86 11.0% 101.11 61.29 63.40 67.81 70.86 73-91 78.31 80.43 5.82 12.18 .
£ Load reduction (MW) 15 683.01 43255 25046 36.7% 101.78 240.43  242.64  247.26 25046 25365 25827  260.48 6.10 41.08 = C a n d Iffe r fro m CAI S O
5000 — = 90% Confidence band 16 710.12 453.96 256.16 36.1% 102.55 245.48 247.83 252.75 256.16 259.56 264.48 266.84 6.49 39.45 .
17 694.41 459.78 234.64 33.8% 99.99 224.29  226.57 23134 234.64 237.94 242.70 244.98 6.29 3730 S ett I e m e nt W h I C h U S e S
400.0 18 686.29 46577 220.52 321% 97.35 210.27 212.54 217.25 220.52 223.78 228.50 230.76 6.23 35.41
2000 19 664.60 465.98  198.62  29.9% 94.96 28973 19170 19579  198.62 20145  205.54  207.50 5.40 36.77 a n d e a Sy tO U n d e I‘Sta n d
20 608.06 456.14 151.93 25.0% 91.92 143.01 144.98 149.08 151.93 154.77 158.87 160.84 5.42 28.03
200.0 21 574.07 689.24  -115.18  -20.1% 87.97 -123.35  -121.54  -117.78  -11518  -112.57  -108.81  -107.01 4.97 -23.19 b U t | e S S a CC U rate
22 521.13 655.03 -133.91 -267% 85.33 -142.01  -140.22  -136.49  -133.91  -13133  -127.60  -125.81 4.92 -27.20
100.0 23 452.38 557.44  -105.06  -23.2% 83.61 -113.95  -111.99  -107.90  -105.06  -102.23  -98.14 -96.17 5.40 -19.44 h e U ri St | C S
o 24 382.90 456.86 -73.96 -19.3% 82.25 -82.21 -80.38 -76.59 -73.96 -71.33 -67.53 -65.70 5.02 -14.74
Estimated Energy Avg. Daily
-100.0 Reference  loadw/ savings Weighted Uncertainty adjusted impact - Percentiles
Daily load (MWh) DR (MWh) (MWh) % Change temp (F) sth 1oth 30th soth 70th goth gsth  Std. error T-statistic
~2000 Daily kWh 10612.77 9619.07 99371 10.3% 87.24 956.59 964.79 981.87 993.71  1005.54  1022.62  1030.82  22.56 44.04
0 3 6 9 12 15 18 21 24
Hour ending
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EX-ANTE IMPACTS RECORD THE RESOURCE CAPABILITY UNDER PLANNING
CONDITIONS

. : . SOUTHERN CALIFORNIA
Southern California Edison EDISON Diwtiarsd i At
PY2020 Summer Discount Plan - Residential Ex Ante Zrloniate Abead — : -
= Produces hourly results
Estimated Load Avgtemp adjusted impact -
Table 1: Menu options Table 2: Event day information Ho.ur Reference loadw/DR  reduction % Loa'd (I.f, site Percentiles Std. T . by h our an d Mo nt h
Program SDP-R Event start 4:00 PM ending load (MW) (MW) (MW) reduction  weighted) sth 9s5th error  statistic
Type of result Aggregate Event elznd 9:00 PM 1 227.37 227.37 0.00 0.0% 81.41 0.00 0.00 0.00 0.00 ] Fa Cto rs I n .
Category ALL Total sites 189,795 2 191.07 191.07 0.00 0.0% 79.87 0.00 0.00 0.00 0.00
Subcategory All Total devices 221,618 3 167.61 167.61 0.00 0.0% 78.56 0.00 0.00 0.00 0.00 \/ Loa d S h a pe
Weather Data SCE Weather Total AC tonnage 808,299 4 151.48 151.48 0.00 0.0% 77-15 0.00 0.00 0.00 0.00 :
Weather Year 1-in-10 Event window temperature (F) 96.2 5 142.83 142.83 0.00 0.0% 76.02 0.00 0.00 0.00 0.00 \/ S p | | | over effects - p re-
Day Type MONTHLY SYSTEM PEAK DAY Event window load reduction (MW) 189.41 6 142.06 142.06 0.00 0.0% 75.10 0.00 0.00 0.00 0.00 | . b k
Month 8 % Load reduction (Event window) 33.5% 7 145.06 145.06 0.00 0.0% 74.06 0.00 0.00 0.00 0.00 coolin g[ Sna p ac 1
Forecast Year 2021 COVID Index 0.50 8 147.49 147.49 0.00 0.0% 74-05 0.00 0.00 0.00 0.00 H
9 152.52 152.52 0.00 0.0% 76.91 0.00 0.00 0.00 0.00 and/or redUCtlon
10 178.66 178.66 0.00 0.0% 82.29 0.00 0.00 0.00 0.00 pe rS|Stence .
700.0 11 227.90 227.90 0.00 0.0% 88.22 0.00 0.00 0.00 0.00
= = = Reference load (MW) 12 296.21 296.21 0.00 0.0% 92.48 0.00 0.00 0.00 0.00 ‘/ Decay across the eve nt
G ——— Estimated load w/ DR (MW) T N 13 377.73 377.73 0.00 0.0% 94.90 0.00 0.00 0.00 0.00 . d
000 Load reduction (MW) 14 456.08 456.08 0.00 0.0% 96.75 0.00 0.00 0.00 0.00 winaow
’ ) 15 519.70 519.70 0.00 0.0% 98.29 0.00 0.00 0.00 0.00 d d H
— — =90% Confidence band n
4000 i 16 568.72 568.72 0.00 0.0% 99.41 0.00 0.00 0.00 0.00 P ro U Ce I n a g g re g ate
17 600.33 378.26 222.07 37.0% 98.85 175.41  268.74 28.37 7-83 ( ) d
300.0 18 61138 398.05 213.33 34.9% 98.67 166.78 259.88 2830 7-54 M W an p er cu Sto mer
19 589.55 391.52 198.03 33.6% 97.63 151.54  244.52 28.26 7.01 ( kW)
200.0 20 533.92 366.08 167.84 31.4% 94.78 121.34  214.34 28.27 5.94
21 488.61 342.83 145.79 29.8% 90.97 96.89  194.69 29.73 4.90 d d f
|
1000 22 439.99 524.93 -84.94 -19.3% 87.67 -132.36 -37.51 2883  -2.95 P roauce or I O U
23 374.63 439.37 -64.74 -17.3% 85.09 -112.11 -17.36 28.80 -2.25 . f d
0.0
24 304.97 350.65 -45.69 -15.0% 83.43 -93.14 1.77 28.85 -1.58 S p e C I I c a n CA I S O
-100.0 Estimated  Energy Avg. Daily adjusted impact -
Reference load w/ DR savings Weighted Percentiles Std. T- W e a t h e r
-200.0 Daily load (MWh)  (MWh) (MWh) % Change  temp (F) sth 9s5th error  statistic - . d .
0 3 6 9 12 15 18 21 24 kWh 8035.86 7284.16 751.70 10.3% 86.77 618.27 88513 8112 9.27 1-In-2 an 1-In-10
Hour ending
monthly system peak
Although hourly results are available, the CPUC currently uses the average from 4-g9 pm diti
conadition

under 1-in-2 conditions for resource adequacy
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THEY INCLUDE THE LOAD SHAPE, WEATHER SENSITIVITY, AND SPILLOVER
EFFECTS (WHETHER POSITIVE OR NEGATIVE)

PG&E Base Interruptible Program (BIP) for PY2020: Ex-Ante Analysis

CHRISTENSEN

ASSOCIATES
ENERGY CONSULTING

Event Day Information:
Event Hours

Aggregate Impact Hours Ending 17 to 21

T —— e ——————— Estimated Estimated |Estimated Load
AUG monthly peak Heat Buildup (Avg. °F, 12 AMto 5 PM) 82 Reference Load |EventDay Load|  Impact | Weighted Average Uncertainty Adjusted Impact (M\Wh/hr)- Percentiles
2021 Number of Accounts Enrolled 308 Hour Ending (MWh/hour) (MWh) (MWh/hour) | Temperature (°F) 10th%ile 30th%ile 50th%ile 70th%ile 90th%ile

Utility 1-in-2 Firm Service Level in MW 56 1 237 237 0 76 0 0 0 0 0

Portfolio-level impacts Event Hour Reference Load 234 2 234 234 0 75 0 0 0 0 0

Al Avg. Load Reduction for Event Window (MW) 183 3 229 229 0 73 0 0 0 0 0

Al % Load Reduction for Event Window 78% 4 231 231 0 72 0 0 0 0 0

Program FSL Achievement Rate 102% 5 235 235 0 7 0 0 0 0 0

6 244 244 0 70 0 0 0 0 0

. . ) . . 7 255 255 0 69 0 0 0 0 0
=o=Estimated Reference Load (MWh/hour) =——Estimated Event Day Load (MWh) ====Firm Service Level in MW a 260 260 0 7 0 0 0 0 0

300 9 261 261 0 76 0 0 0 0 0
10 261 261 0 81 0 0 0 0 0

m 11 259 259 0 86 0 0 0 0 0

250 \-—’/ 12 255 255 0 90 0 0 0 0 0
13 251 251 0 93 0 0 0 0 0

200 /\ 14 248 248 0 95 0 0 0 0 0
15 241 241 0 97 0 0 0 0 0

16 231 207 25 98 1" 19 25 30 38
E 150 17 227 53 175 98 170 173 175 177 179
- 18 227 50 176 97 174 175 176 178 179
19 234 52 182 94 180 181 182 183 185
100 20 241 52 189 91 186 188 189 190 192
\ / 21 242 52 191 86 187 189 191 192 194

- — — 22 245 153 93 83 91 92 93 93 94
23 244 214 29 81 27 28 29 30 31

24 243 215 29 79 26 28 29 30 31

nReierence wvouiny
0 ‘ Energy Use Event Day Energy Use Degree ur) - Percentiles
1 2 3 4 5 6 7 8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 (MWh) Energy Use (MWh) Hours

Hour Ending Daily 5,837 4748 1,088 226 nfa nia na nla nia
RA Window 234 52 183 91 179 181 183 184 186

Demand Side Analytics




THE EX-ANTE TABLE PRODUCE RESULTS BY HOUR AND MONTH FOR PEAK
LOAD CONDITIONS AND LARGELY ALIGN WITH THE 24-HOUR SLICE OF DAY

Summer Discount Plan Residential 1-in-2 Monthly Peaks
Hour

ending Jan Feb Mar Apr May

1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
14 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
16 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
17 0.0 0.0 5.5 I 60.0 l 66.5 . 129.8 - 186.0 - 197.3 - 198.8 . 92.2 I 52.6 0.1
18 0.0 0.0 3.0 I 52.3 l 58.5 . 121.2 - 176.8 - 186.7 - 189.6 . 83.8 I 445 0.0
19 0.0 0.0 0.4 I 40.8 l 45.2 . 106.3 - 161.0 - 171.3 - 174.6 I 70.7 | 32.8 0.0
20 0.0 0.0 0.0 22.2 23.1 l 8o.0 . 132.6 - 144.2 - 145.6 I 47.8 16.1 0.0
21 0.0 0.0 0.0 11.6 12.1 I 63.6 . 112.0 . 123.5 . 124.2 I 35.2 8.2 0.0
22 0.0 0.0 -3.0 -38.0 -38.6 -42.9 -68.8 -70.0 I -78.3 l -57.3 -28.6 0.0

0.0 0.0 -0.4 -21.6 -21.7 -27.3 -49.3 -51.7 I -59.8 -39.5 -16.9 0.0

0.0 0.0 0.0 -6.5 -7.3 -12.6 -30.8 | -33.1 I -39.6 -23.3 -5.6 0.0

Demand Side Analygtics
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WHAT MODIFICATIONS ARE NEEDED TO ALIGN
WITH THE SLICE-OF-DAY FRAMEWORK?



e
M
ats

% Demand Side Analytics

Aligning weather conditions with the worst day of the month as defined by the RA working
group

Allow flexibility to target the DR programs on hours that coincide with the need (don't
force everyone into 4-9 pm)

Ensure slice of day load impacts factors in:

= Resource shape

=  Maximum event duration

= Spillover effects, including pre-cooling, snapback, and/or persistence of impacts beyond dispatch
= Resource decay based on event duration

Produce a slice-of-day summary table, so staff doesn’t have to search for the information

»
‘,j DATA DRIVEN RESEARCH AND INSIGHTS
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PRODUCE ASLICE OF DAY TABLE

Hour
ending Jan Feb Mar Apr May Jun Jul Aug Sep Oct [\[ Dec
1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
14 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
16 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
17 0.0 0.0 0.0 0.0 0.0 I 97.9 . 186.9 - 213.7 - 212.3 0.0 38.4 0.1
18 0.0 0.0 0.0 55.5 64.6 I 94.2 . 179.6 i 203.0 202.7 i 115.5 36.5 0.0
19 0.0 0.2 0.0 41.4 50.0 I 78.2 . 156.1 i 175.3 i 176.1 i 96.1 21.7 0.0
20 0.0 0.5 0.0 27.6 34.8 I 60.1 . 127.4 . 143.7 . 144.3 l 74.1 -5.7 0.0
21 0.0 0.0 0.0 24.4 31.0 I 54.2 l 112.4 . 127.3 . 126.6 l 65.5 -5.6 0.0
22 0.0 0.0 0.0 22.6 27.9 I 48.5 I 98.9 l 112.8 l 111.1 l 57.8 -5.2 0.0
23 0.0 0.0 0.0 -11.1 -13.4 -26.5 -53.1 60.0 -58.9 -31.3 -4.0 0.0
24 0.0 0.0 0.0 -6.4 -7.8 -17.3 -35.6 -40.0 -39.8 -20.4 -1.9 0.0

Table reflects targeted hours of for RA, but the resources available for
M

i

hours

., Demand Side Analytics
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Table must be produced by hour
and month for the worst day of
each month as defined in RA
working group

DR providers need flexibility to
target the hours that to maximize
the coincidence with need

Slice of day must factor in:

v’ Resource shape

v' Maximum event duration

v' Spillover effects, including pre-
cooling, snapback, and/or
persistence of impacts beyond
dispatch

v Resource decay based on event
duration (e.g., reductions are lower
in hour 3 of event)

Ex-ante impacts are modified so

the hourly load impacts for the

worst day of the month is and

output (and aligns with slice of

day)



NEED TO SET SOME MINIMUMS

Minimum duration of resource capability
Minimum annual dispatch hours of availability
Minimum monthly dispatch hours of availability
Minimum consecutive days available

Resources must be made available when loads reach 85% of 1-in-2 annual peak (or some other
threshold)

-----
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QUESTIONS?

Josh Bode
Partner
Demand Side Analytics
jbode@demandsideanalytics.com

415.786.0707
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