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Goal: Develop representative EV Load Shape for
Residential Home Charging

= Ability to scale up for long term system forecasting sales and peak
= |dentify circuits with high EV penetration/growth and assess circuit peak impact

» Inform rate design process

Approach:

» Leverage off separately metered home EV charging data and match to existing population.
= Separately metered data points are not a preservative sample. Up until now, we have just used an average
of available separately metered data.

“Plans based on averages assumptions are wrong on average.” Sam L. Savage
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SDG&E 2025 IEPR Calculation

Annual Miles Driven: 1

0,917

Average Miles per kW

N: 3.48

Average Annual kWh per Vehicle: 3,137

Average Number of Charging Days: 207 (56%)

Average Daily kWh:

8.59

Monthly Residential Charging:
(3137+365)=8.59+30.3=260.414 kWh



San Diego EV population
As of Q4 2025

»  Approximately 209k EV’s in SDG&E Service Territory, according to DMV

We have ~1.3 million on residential time-of use and tiered rates.
Current there are 3 EV-Specific Rates Offered at SDG&E:

1. EVTOUS5S
2. EVTOU
3. TOUELEC
) ) Cumulative PEV+ Historical
» While only ~87k on EV Rates in 2025 PHEV: 42,904
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SDG&E EV Sample

= Separate meter is installed on a home’s meter panel to capture EV-only loads.

= When no charging is happening, meter reports 0s *
Charger might consume small amounts of load throughout the day( < ~0.05 kwh)

= Currently in the process of trying to get more sample meters installed through the capital project.

219 Total 165 DMV
3 Vehicle
ample R d
Meters ecor
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NON-NEM vs NEM Average House Load Shape

Average House Load From Separately Metered Sample. n=219

NON-NEM Average Load Usage (n = 76) NEM Average Load Usage (n=143)
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» Labeled as a “Charging Day” if separately metered EV exceeds 1 kWh of
total daily load.

« Some EV chargers have “phantom draw” which pulls at 0.01 kWh every hour.
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Subtractive Approach For House Data

» Model looked for demand and TOU responsiveness, but missed LVL1 charging and midday
charging (50% EV owners have PV)

= Only 60% of customers are on EV Rates
» Applied against Single Family Homes
» Trained off customers on EV rates
Avg Charging Day — Avg Non-Charging Day = Avg EV Charging

Level 2 EV Charging - House Load
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EV Charging
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DMV Data + Sample Match

Out of 219, 165 Premises had a DMV vehicle match to the address

Number of Cars Sample Avg Max Demand Avg EV Monthly kWh Avg LF
1 101 5.9 189.2 4%
2 49 6.5 274.8 5%
3 11 7.8 429.7 6%
4 4 9.1 584.7 9%
Total 165 7.3 369.6 6%
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Car Make Distribution Sample

165 Premises with 248 Total Registered Cars

Make COUNTS [PCT
Car Make Distribution TESLA 771 33%
920 35% NISSAN 60| 25%
80 CHEVROLET 31 12%
30%

2 TOYOTA 19| 7%
25% KIA 11| 4%
L9 o FORD 8 3%

= 20% @
§50 £ HYUNDAI 8| 3%
= 40 150 © BMW 7| 2%

O ° 0
20 o AUDI 5 2%
2 10% RIVIAN 5| 2%
. HONDA 3 1%

10 5%
I I I 0 SUBARU 3 1%
0 < < . 5 : H 80 == . . . ; 0% VOLKSWAGEN 3 1%
v & & ¥ O B 9 T N 9O 0 & O &
,\Q,%\/ %%‘?* o O NS ((OQ‘ \BV\O Q)@ \?9 \A\‘?“ oeo @??* véo {(/_\9 O\ﬁ %\lﬁo go% %/\‘?“ 6@2‘ LEXUS 2l 1%
N QQ‘ /\O N TR YN VN Y S 0
& S > S &7 37 P VOLVO 2l 1%
© © FISKER 1 1%
Car Makes GENESIS 1 0%
POLESTAR 1 0%
mCOUNTS

PORSCHE 1 0%
9

— SDGE’



Population Car Make Distribution

Top 20 Car Models (Snapshot from 2022)
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[Population

Make Count Pct

TESLA 65,402 50%
CHEVROLET 8,948 7%
TOYOTA 7,828 6%
FORD 7,143 5%
BMW 6,380 5%
HYUNDAI 4,623 4%
NISSAN 4,005 3%
KIA 3,595 3%
VOLKSWAGEN 2,739 2%
AUDI 2,730 2%
VOLVO 2,524 2%
JEEP 2,242 2%
MERCEDES-BENZ 1,654 1%
HONDA 1,541 1%
RIVIAN 1,397 1%
CHRYSLER 1,281 1%
PORSCHE 1,243 1%
FIAT 1,017 1%
POLESTAR 646 0%
SUBARU 539 0%
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Car Make and Model Specific EV-Only Load Shape

DT = Daily Total CDT = Charge-Days Daily Total

Tesla — n=30/77
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Tesla Max Demands

Tesla One Vehicle
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Tesla Max Demands

Tesla One Vehicle
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Nissan Max Demands

Nissan One Vehicle
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Nissan Max Demands

Nissan One Vehicle
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Nissan Max Demands

Nissan One Vehicle
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Chevrolet Max Demands

CHEVROLET One Vehicle
8
7
6 ° ° ]
5
< 4 ° * -
° °

3
2
1
0

0 2 4 6 8

Car Count

—J SDGE’

10

12

14

17



Chevrolet Max Demands

CHEVROLET One Vehicle
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Toyota Max Demands
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Toyota Max Demands

TOYOTA One Vehicle
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Toyota Max Demands

TOYOTA One Vehicle
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Single Car Max Demands Scatter Plot

Single Vehicles
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Single Car vs Multi-Car Max Demand Scatter Plot
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Single Car vs Multi-Car Max Demand Scatter Plot
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Car Manufacturer Provided Chargers

EV chargers that come with the car. Options of 120-volt or 220-volt

R g
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Battery and Charging Technology

120V 240V
/EV/PHEV Make Battery Size: \
P 1. Rivian Max (140 kWh) 2]
2. Tesla (80 kWh)
— 3. Chevrolet Bolt (66 kWh) By e
4. Nissan Leaf S (62 kWh)
._J Toyota Prius Prime (13.6 kWh)/

5 . 240V outlet,
?t;or:f;l:let ) k can also be
ittt hardwired

Level 1 Charging — Max Demand of Level 2 Charging — Median Max Demand of
1.4 KW 11.25 kWh (3.3 kW - 19.2 kW+)
Charger/Installation Cost: Free (Comes with Charger + Installation Cost: ($300 - $500) + ($1000 - $2500)
Car) Full Charging Times:
Full Charging Times: * Rivian Max: 12.44 hrs. (42.42 hrs. = 7.29 hrs.)
* Rivian Max: 100 hrs. + Tesla Model 3: 7.11 hrs. (24.24 hrs. —=4.17 hrs.)
+ Tesla Model 3: 57.14 hrs. * Chevrolet Bolt: 5.87 hrs. (20 hrs. —3.44 hrs.)
* Chevrolet Bolt: 47.14 hrs. * Nissan Leaf: 5.51 hrs. (18.79 hrs. — 3.23 hrs.)
* Nissan Leaf: 44.29 hrs. * Prius Prime: 1.21 hrs. (4.12 hrs. — 43 mins)

*  Prius Prime: 9.71 hrs.
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Charging Energy Output by Current and Session Duration

These reference levels assume 240 V charging and approximate real power as kW = Volts x Amps + 1000
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Charging Energy Output by Current and Session Duration

These reference levels assume 240 V charging and approximate real power as kW = Volts x Amps + 1000
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Charging Energy Output by Current and Session Duration

These reference levels assume 240 V charging and approximate real power as kW = Volts x Amps + 1000
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Energy (K¥vh)

Max Demand vs Monthly Energy Scatter Plot
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Energy (K¥vh)
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Energy (K¥vh)
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Energy (K¥vh)
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Energy (K¥h)
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Load Shapes For All 4 Quadrants (Single Car Only)
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Blind Spots

Multi-Car Identification

22522 Population-Represented
@ Sample

k1 DMV Registration Data Match

2 SDGE’
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Next Steps

Create demand
mapping to known
EVs Update new
demands as new
EVs/technologies

Get DMV vehicle are released
population split

Increase separately
metered sample
points

Test/Apply quadrant
splits with new data

—J SDGE’

Apply and update
load shape from
each quadrant to the
population weights
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