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PH&EV Center Focuses on Consumer
Reaction to and Acceptance of PEVs
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PEV Market USA
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What People Say They Want



UC Davis Surveyed PEV drivers in CA in 2012, 2013

71 EV project in San Diego (Ecotality)
State rebate program _ (CCSE)

1 Data collected February-March 2012

1 New data collected May-June 2013

1201 (2012) 1151 25 25
~3000 (Now) ? ? ?




Respondent Locations
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Where do People Want Chargers?
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Where do People Want Chargers?
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All Else Equal People Prefer QC

Count of desired chargers by charger type and response number
(n=1140 survey respondents; up to 5 desired chargers each)

Desired Charger Choice # (1 - 5)

3 4 5
DC Fast 426 374 327
Level 2 152 110 87
Total by Choice 578 484 414

Percent of n=1140 51% 42% 36%

Total by Charger Type
2070
800

2870



Chc:rger Choices in San Diego
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Charger Chmces in Scm Diego

\\\\i M_‘“‘ t"/

N oz
‘S
Santa
.. Barbara
HH'\.\_\_\_‘ Sl \‘(/..--
H uusm-fd'yﬁ‘11ﬂ--———'*~]" 2104
"‘ M‘ omentwine R
. il losAngelers”
~.-._...-....-""_'_'_J 5 ‘mﬁ -
"“'““"“1%??3’-‘: -::f:':-"tt_?:-"r . @\
Long Beach’ ““Ré:ggfﬂeila
Huntington Eeach ¥ =
L2
Legend
Wanted Chagers \
] W
Choice 1-2 'x\‘:\
® DC Fast o~
@ Level2




Charger Choices in San Diego
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Charger Choices in San Diego
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Charger Chmces in San Diego
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Given Only 5 Choices, Priority is

Home Area
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Quick Charges Per Day on Long Tours

How Many Quick Charge Events Per Day do
You Find Reasonable?
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Workplace Charging

Is Workplace Charging Available? (n=1424)

120.00%

100.00%

80.00%

60.00%

40.00%

20.00%

0.00%

Toyota Plug-In Prius

1424

307 238 879

Chevy Volt

Nissan Leaf

Total

MYes(n=631)
M No (n=793)

S

Is Workplace Charging Free?

M Both free and non free
M No

M Yes

7

Commuters: How Often Do You Charge? /

il
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How Often do You
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How Often do You
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Charging for Charging Work

120.00% - 120.00% . . .
Free Workplace Charging H Workplace Same Price As Home Electricity
100.00% - 100.00%
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M 2-3times a week M 2-3times a week
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40.00% M Never 40.00% M Never
20.00% - 20.00%
0.00% T 1 0.00% T T
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Free Workplace Workplace
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Survey Results (What do people want?)

More than 1000 Leaf household responses
Charging is wanted

7 2% of chargers suggested were quick chargers

65% of people suggested charger locations
Median distance home-QC was 44 miles (71 km)

1-2 quick charges per day is the limit of normal
usage
Workplace Charging

Maijority of workplace charging is free

People don’t want to pay for charging

Low power charging is unacceptable to 30% of users



- Modeling

What people should want



Modeling - Our Data Set: Caltrans Travel Survey 2001. 31,898
Persons. Can Gasoline Travel be Done in an EV?

All Statewide Travel
Mot Scaled to Current
Distribution of Electric Vehicles
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Timing and Demand for QC

I
Dublin, CA Location Detail. 30,000 Veh.
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Point of Diminishing Returns Reached at 200
Locations (246 chargers @ 30,000 veh)

Sheldon
. NW.R All Statewide Travel
Y Alturds Salt
- Not Scaled to Current Salt La
s . Battle Distribution of Electric Vehicles
Mountain Prov
Qu.nc','_
=" _Reno
. ' , Carson City
L « Citrus
L Sacramepto:.. .Pieughts
Santa Ra' Faif’ d « @ i
"’ g 'StOthOl\ _I'msopah
San FranciscoWtg, M, * Modesto e
| h Zion Grand
X LB
' 7 Desert N.P. Staircase-ES
s %in Jgse : Kingss National NM
: Fresno Canyon Wildlife !
:'%Jlmas g NP [:e[alth ;;{,qe Grand
., Valley ™ Canyon
: o NP L g Vegas. Henderson N.P.
& 3 -. H . l-JL]._:!dpll:
Legend ‘ " Bakersfield Mjave
. . 4 L] National
200 Fast Chargers Statewide . el Bresesve
. alancaster™
Less Charging L] « Pglmdale
* L ‘Tr usand Ogks
080 o) &mersude :
a Los Angeie 7o © .Mgrenb yalley b !
o 0 20 40 B0 120 160 z?ﬁmes Huntington Beach '!. nm.p.m ok Phoenix
: O TE—
More Charging Kilomets Escondldo N.W.R
e mmw—Kilometers . LA
02040 80 120 160 200 Oceanside s Mexicalis, _Sah Luis Rio
! 4 . ;CO'Orado_ Toh
San Diego" T .o *~~..  (Cabeza sl




DC Charging Peaks at 4-6 PM, L2 Reduces the DC Peak

Number of DC Charge Events Statewide
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30,000 Vehicle Case, 80 mi Range, 200 Locations

(246 Chargers@15/charger)
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More Charger Estimations: 1,000,000 Vehicles

1 charger every 250-500 cars
IIIIIIIIIIIIllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllIIIIIIIIIIIIIIIIIIIIIIII

How Many Chargersfor 1,000,000 Vehicles?

12000

11000 Threshold

10000 in Charges
v 9000 PerDay
g:" 8000
£ 7000 us
6000 10
§ 5000 w1s
g 4000 -
3 m20
2 3000 -

2000 -

1000 -

0 -
100 200 300
Geographic Extent (Number of Charger Areas)

- Example:19 charges at location per day = 4
chargers at a 5 charge /day threshold



What Return do we Get for Infrastructure

-Inves’rmen’r? ‘Vehicle Miles Traveled ‘GHG'

7 Home Charging VMT
o 60 Mile Veh. = 59%
o 80 Mile Veh. = 71%
= 10U Mile Veh. = /79%




What Return do we Get for Infrastructure

Investment? (VMT/GHG) (UC Davis Model)
5 |
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What Return do we Get for Infrastructure

Investment? (VMT/GHG) (UC Davis Model)
5 |
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What Return do we Get for Infrastructure
Investment? (VMT/GHG) (UC Davis Model)

1 Home Charging VMT
60 Mile Veh. = 59%

80 Mile Veh. = 71%

00 Mile Veh. = /9%

* LT Work Charging is
sufficient for ~5%

* L2 Work Charging is
needed for ~2%

Percent of Total VMT
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% of Statewide VMT Enabled by Ch. Type
80 Mile Range Vehicle, 200 QC

®m Work 6.6kW (L2)
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= Work 3.3kW (L2)




What Return do we Get for Infrastructure
Investment? (VMT/GHG) (UC Davis Model)

1 Home Charging VMT
60 Mile Veh. = 59%

80 Mile Veh. = 71%

00 Mile Veh. = /9%

* LT Work Charging is
sufficient for ~5%

* L2 Work Charging is
needed for ~2%

Percent of Total VMT

15.0%

% of Statewide VMT Enabled by Ch. Type
80 Mile Range Vehicle, 200 QC

Max level 2 ) Public 6.6kW (L2)

®m Work 6.6kW (L2)

0.7% ® Work 3.3kW (L2)

® Work 1.2kW (L1)




What Return do we Get for Infrastructure
Investment? (VMT/GHG) (UC Davis Model)

1 Home Charging VMT
60 Mile Veh. = 59%

80 Mile Veh. = 71%

00 Mile Veh. = /9%

* LT Work Charging is
sufficient for ~5%

* L2 Work Charging is
needed for ~2%

Percent of Total VMT
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What Return do we Get for Infrastructure

Investment? (VMT/GHG) (UC Davis Model)
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= Home Cha rging VMT % of Statewide VMT Enabled by Ch. Type
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e QC accommodates

up to 10%
additional



What Return do we Get for Infrastructure

Investment? (VMT/GHG) (UC Davis Model)
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60 Mile Veh. = 599, 80 Mile Range Vehicle, 200 QC
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3 or More Fast Charge
Events
m 2 Fast Charge Events

00 Mile Veh. = /9%
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B 1 Fast Charge Event
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Percent of Total VMT
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Benefit of Workplace Charging for

PHEVs
Tas |

eVMT Projections W/Home Charging and Work
Charging for PHEVs .
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We Can Look at Grid Impacts vs Charging

Speed For PHEVs (UC Davis Model)
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Charging Behavior. Price Matters!

’ |
It’s Freel the

I o Level 1 Work. 15k Households.
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Modeling Results

200 quick charging locations for beginning (246
chargers, growing to 1 charger for every 250-500
vehicles)

For BEV, workplace charging is sufficient for 7%
additional travel

For BEV, QC is sufficient for 12% additional travel
(130km BEV) after maximum level 2

For PHEV, workplace charging is sufficient for 10%
additional EV travel for 20 mi (32km)

Free workplace charging causes a shift from home to
workplace charging



