OLLI-UA GREEN VALLEY ELECTRIC VEHICLE BASICS CLASS (GV EVBCQC)
NEWSLETTER # 3, MARCH 6, 2024 SESSION
RANGE-RANGE ESTIMATES & CHARGING INFRASTRUCTURE
Hello Bill, Steve, Hugh, Jackie, and Patrick &

This is the third and last Newsletter for the Green Valley Electric Vehicle Basics Class (EVBC). It reports on
what took place at the CPAC Room 203 Wednesday afternoon on March 6, 2024. So here goes.

POWERPOINT SLIDE PRESENTATION AND DISCUSSION

Please note that the slides displayed in the Newsletter are reduced size. Should you find them hard to read
when printed out, you can request a pdf copy of the PowerPoint slide file by doing a Reply to the transmittal
email or directly emailing me at damondlosterhus@verizon.net.

WEDNESDAY, MARCH 6, 2024

/ = \ Last Week — Summary of Level |, II, and |l Charging
Range & Range Estimates Range & Range Estimates
EV Range Defined
Factors Affecting Range
How Much Range Do | Need
Range Estimate Usage
My Range Research, Test Drives & Results
Trying to Answer the Can | Get There From Here Question
Charging Infrastructure
Improvement Activities
National Electric Vehicle Infrastructure Pgm (NEVI)

NACS Adoption

& Charging Infrastructure EV Car Makers Collaborate on EV Charger Network
What Do We Want to Do Next? — Last 3 Class Sessions?

| am going to discuss the results of our conversations as a result of the last slide first.

WHAT DO WE WANT TO DO NEXT?

March 27, 2024
March 13, 2024 March 20, 2024

OLLI-UA GV EV Basics Class

ey CA RS
e :COFFEE

Talk With EV Owner’s

L SRS IOURE Things Considered When Buying An EV Instead of a Class Session
Different Ways To Do Route Planning "
Use the EV's Built In Navigation System {video) Do | Buy An EV New Or Used? * A Display of at least 3 EVs
Use an EV Manufachurer's Computer Program Where Can | Find Information? v Teri's Kia Niro
Use a Trip/Route Planner App — Computer or Cell v i
(To Be Demonstrated) Where Can | Rent An EV Before | Buy Jackie’s Model 3
:IEBSHar:r N ) The Federal Tax Credit When Buying An EV ¥' Damond'’s Rental EV
etter ute Planner "
Advantages & Disadvantages of Route Planners The Leasing Loophole * AChance to talk to Owners

Need to Know What You'd Be Interested in Addressing the last 3 Sessions
Particularly if You Are Interested in Having The Cars And Coffee

1
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| asked Bill and Steve (Patrick was absent) if they were at this point planning on buying an EV in the near
future, since the last two class sessions involved long distance trip planning, and Buying An EV. (Jackie
already has an EV and isn’t planning on trading it in in the near future) The answers were no, not in the near
future. Steve mentioned that he would not be participating on the 13" of March nor on March 27" anyway.
So, the question was what would they each like to talk about during the last sessions they would attend:

Bill said he would be interested in hearing what the next 5 years of EVs would be like. Steve said he was
interested knowing what are the recommended parking/storing procedures for an EV when parked in
Minnesota for 4 months in the winter.

| agreed to addressing Bill's topic in the March 13t class session, and Steve’s subject in the March 20™ class
session. | also said that there wouldn’t be much reason to have the Cars & Coffee on the 27, so March 20t
would be the last class session.

Preliminarily, here’s the topics I'll be gathering info on relative to Bill's interest in the next 5 years of EVs:
e EV
o Sell Prices, and who will be selling them the cheapest.
o The future of EVs and the Grid and V2X
e Charging and Charging Infrastructure
o What will happen to CCS-based chargers
o Where will one be able to charge...on the streets?

Steve, Jackie and | will research the “official” recommendations of Tesla and Other EV makers when it
comes to parking an EV for the winter in Minnesota. We will get back with you on March 20™. Hopefully, Bill
will find it interesting enough to attend. @)

OK. On to the rest of the slides:

The slide below summarizes characteristics of Level |, Il, and Il Charging. Since it was presented | have also
added the DCFCs. The main point | wanted to make is that Tesla uses only ONE plug design for all 3 levels of
charging; the NACS plug. A majority of EV manufacturers have now said they will all be going to the NACS
SAE J3400 plug and its charging system. In the future you will see NACS plugs and ports becoming the
predominant means of Level |, Il, and Il charging.
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This next slide defines range, and talks to the 4 factors that affect the range of an EV. Specifically, it
addresses the Desert Southwest Conditions that affect range. Pretty self-explanatory.

EV RANGE

EV Range Defined
Distance in miles that an EV can travel given:
Beginning and ending State of Charge (SOC) - 80% to 10%, How Many kWh's are “burned’/consumed
Under specified conditions/factors; e.g., 75-84 mph (ACC 84mph), 105F+, AC @72, flat or hilly terrain

Factors Affecting Range

Speed - Particularly Over 65 mph
Drag Coefficient, how “slick” is the vehicle: Taycan 45=0.22, Mach-e=0.28
Electric Drive Motor Efficiency — Drop Off at 10,000 rpm at high speed

Temperature - Cold below 50F (10C) & High Above 104F (40C)
Significant when below 32F (0C) '&{}?‘!viﬁlﬂ,‘a
Dependent on EV’s Method of Heating: Heat Pump or Resistance AP
Hot 150F+ Asphalt — “Frying Pan Effect” Cooks the Drive-Battery, Driving & Charging

Terrain — Hilly/Mountainous routes with more ups than downs L
4-7% Grades can cost 10-15% range depending on grade distance
When not compensated for by Regen; e.g., Wickenburg to Kingman +2,000 ft rise

Weather — Head Winds

Desert Southwest Conditions
75+ mph Interstate Speeds, 115-120F Temperatures ¥, 2,000-3,000 ft terrain rises, 30+ mph head winds

Below is an annotated screen shot of a decision flow chart taken from a July-August Car and Driver
magazine. | had to make clear what the flow chart stipulated. Essentially | wanted to show that both the local
and trip/long distance queries addresses the weather as a factor in selecting an EV’s EPA range: Local —
frostbite or heatstroke, mild or really hot & cold; Trips/Long Distance — Complain About the weather, snow or
100F+ temperatures.

ALWAYS THE EV QUESTION
6. How much range do I need?

What'’s the farthest you plan to drive your EV in a day?

Local Trips/Long Distance

Up To 100 miles a day = b - Il e ; More Than 100 miles a day
Where Do You Do the Bulk of Your Are you willing to take charging
' —7 P, )

Driving? breaks for up to 45 minutes on
Cities Suburbs Highways long drives?

Could someone How would i ! .E No
get frostbite or you describe

heatstroke your climate? @ E . " i Just how far do
where you live? ] s a5 ma) e Yes you plan to go in
U t o

Mild | Really
No [ ves your EV?

Hot & . % - Er H
| T i Up to 200 200-300 >300
E 5 - 2 Do you ever Do you ever
l.- . ] ) - complainabout | see snow or
'-——L,:_— the weather? 100F + temps?
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etter
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*Ranges shown are EPA
ANEES 0! i Source: Car & Driver Magazine, July-August 2021;a EV Forum pdf handout without the added text and arrows

The slide on the next page addresses the subject of EV Range Estimates and the 3 main uses of the
estimates. The most important thing to me is that estimates are estimates and like predicting the weather
depend on the inputs used in making them. Garbage in/Garbage out. The other thing | need to emphasize is
that the EPA estimate is good for comparing the ranges of EVs; a longer range is better than a shorter range.

One should never expect the EV they purchase to get that range ®



EV RANGE ESTIMATES

Are only Estimates/Forecasts
Based on: Test results, past & future driving efficiency and the SOC, sometimes weather
Accuracy depends on the future/predicted conditions & factors used to calculate estimate
EV Range Estimates are used for:
Comparing EVs - relative to ones needs/wants/desires
Which is bigger under exactly the same conditions
Environmental Protection Agency (EPA) Estimates
Lab Tested, Dyno-Driving Cycles, Fixed Environment, 100-0% SOC et
Estimate shown on the New Car Window Stickers (Monroney) -
Estimating [Remaining] Range or Miles To Empty (0%)* -While Driving
Using Past Efficiency (mi/kWh) x Current %SOC x Battery Size (kWh)
Sometimes adjusted for effects of upcoming temperature, terrain, wind (Tesla)
*EV makers don’t want one driving down to 0% SOC. 10% SOC is recommended.

Trip Planning: Either on the EV, computer, cell phone or tablet app
Uses average efficiency and EV battery size to display 100/90/80%-0% SOC range**
Shows from-to-route distance & time, and charging locations along route
Can show details of charging locations - # & Power of chargers

**EV makers recommend only charging to 80-90% SOC when using DC Fast Chargers (DCFC).
Charging above 80% takes lots more time. A 80-10% or 90-10% SOC range is recommended

The next 10 slides reflect the results of my research and the specific results of test driving the Porsche
Taycan 4S, the Tesla Model 3, the Ford Mustang Mach-3, the Hyundai IONIQ 5, the Cadillac Lyrig, and the
Kia EV6. | will not show them all in full size but will discuss the important points shown in the analysis sheets.

These two slides talk to me research efforts. | researched results from a testing firm, car magazines, web-
sites, on-line forums, and web-site blogs all in an attempt to determine what happens when an EV is driven at
Interstate speeds (75- 84 mph), in very hot weather (over 104F+), and in mountainous terrain. Part of finding
the answer to the Can | Get There from Here (CIGTFH) Question.

The result was | could not find the answer via research alone. Most testing was done around 70mph and 70F
and no A/C. The only estimator that came close was the Porsche Dubai Range Indicator: 100% Motorway
driving, 40C (104F), Normal A/C, 83.7kWh battery, and standard size tires. That resulted in 239mile, 100%-
10% SOC [=167 miles 80%-10%]. Doing my own testing was the only way to see what driving in Desert
Southwest Conditions would help answer the CIGTF question.

MY RANGE RESEARCH, TEST DRIVES & RESULTS RESEARCH R T
Trying to Answer the Can I Get There (Henderson NV) From Here (Tucson) in an EV Question -
Research & Analvsis (R&A) Results
R h IAMCI Testing, Car & Driver, Road & Track, InsideEVS, @ AMCI TESTlNG
Research and the EV Forums for the Taycan ‘ = ‘ Z_‘
In addition to the EPA'sdriving range estimates, there are companies, publications, Web-Sites, and No “real world” testing at 75-84 mph, 104F+, & — —
individuals that do analysis, and also do & report on independent “real world” range testing. mountainous terrain: mostly 70 mph or less, INSIDEE Vs TayoanFarum
They do so in an attempt to ine more range esti when an EV is operated under 95F-No or ECO A/C, flat terrain, big battery:
actual on-the-road driving conditions. AMCI =272 miles, 100%-0% SOC, City/Highway
route, ECO A/C;
« Companies such as the testing firm (For Porsche Taycan) (i J2% =228 sy, 05, 1 il Porsche Dubai Range Indicator
[FEIEsAl ing i @ AMCI TESTING Interstate Loop, no A/C; 100% Motorway, Outside Temp: 40C, A/C Normal, 83.7 kWh
s S : : All were attempting to beat the EPA range! P |
. multiple EV articles|
gublication=sich aslil & { 2 ) Porsche Provided No Help except for the Dubai e S 384 km
} i leul ine: . -l N
* Web-Sites such as| INSIDEE s | (testing & reportin Range using: m 239 miles
INSIDEE Vs | ( 8 P g) 100% Motorway Driving Profile (max speed 130mph?) 100%-0% SOC
» ) § s N Outside Temperature Up to 40C (104F) o R i
+ Individuals in on-line forums such as EEIECEEIT NZ0nline A/C Setting— Normal
Battery: Performance Plus (83.7 kwh) o == B ——]
v @
«  Web-site Blogs such as _ (Videos of actual trips taken; e.g.Denver to San Diego & back) The Only Way To Answer The Question Was TESTING | (& i [ peu—




The first of the two slides below show all the data elements collected during each leg of a test drive, and the
paper data collection sheet. The data collection sheet shown has two legs driven before collecting charging
information. Works when having to make a rest room stop between charging stops.

The second slide shows the results of having test driven the Taycan 4S, the Model 3 and the Mach-e on
round trip drives to Dateland AZ -235 miles (Taycan & Mach-e), Quartzite-500 miles (all 3), and Tacna-275
miles (Model 3).

At avg speeds of 65-68mph and 75-78mph, and average temps 69-108F. The 80%-10% SOC calculated
mileages from the data collected were: Taycan 4S, 176-152 miles, low to high speed; Model 3 229-197miles,
low to high speed; and Mach-e 173-166 miles, low to high speed. It is 175 miles from Glendale AZ to Kingman
AZ when taking the Tucson-Glendale (via Wickenburg)-Kingman-Henderson route. The Model 3 looks like
when driven at an average of even 75 mph could make it to Kingman from Glendale with 20 miles to spare.
HOWEVER, the tested routes did NOT include the 2000ft + increase in elevation between Glendale and
Kingman. Though, the Model 3 could easily make it, since there are Tesla Superchargers in Wickenburg and
it is only 127 miles to Kingman.

TEST DRIVE OVERVIEW JEST DRIVE RESULTS

Test Drive Objectives
*Determine True Range

= When Hot, if possible

= Driven at 9 mph over
* Assess Charging System

* Location

= Reliability

= Ease of Use

= Cost

EV Vehicle Settings
AC: 72-74F, Fan: Auto
AACC: as Posted or
74 US & State Highways
84 Interstates

[= = [l
Charging Time = : - ] . . q o .
Drive Modes: ECO & Normal ch 4 g.” d I 1 — | Not necessary to do your own range estimation testing! | did it as part of my test driving of EV's | was
Regen: Not 1-Pedal harge Biled = e interested in
Charge Cost -

Data Collected Via Forms

Trip Data

From EV Displays

Start-Finish Temperature

2021Taycan 45, 2021 Model 3, and 2022 Mach-E
TEST DRIVES:
Tucson to Dateland & Back (45 & Mach-E), Quartzite & Back (all), Tacna & Back (Model 3), Camp Verde & Back (Mach-E)

Start-Finish SOC%
Start-Finish Odometer

Reported Efficiency

Start-Finish Distance to Empty

From Garmin GPS

Moving Avg Speed

Start-Finish Elevation

Charging Data from Charging Co.

Start-Finish SOC%

Start-Finish Temperature
Max Charging Rate

Total Charge S

Results of Damond’s Range Estimate Testing (July 2021, Oct 2021, July 2022)

2021 Taycan 45, EPA estimated range - 227 miles, 80%-10% SOC, 83.7 kWh Battery
Avg speed- 69 mph, Avg Temp 99F ; Efficiency of 3.0 mi/kWh 176 miles
Avg speed - 78 mph, Avg Temp 108F; Efficiency of 2.6 mi/kWh 152 miles

2021 Tesla Model 3, EPA Estimated range — 353 miles, 90%-10% SOC, 76 kWh Battery
Avg Speed 65 mph, Avg Temp 69F; Efficiency 267 Wh/mile (3.75 mi/kWh) 229 miles
Avg Speed 75 mph, Avg Temp 83F; Efficiency 309 Wh/mile (3.2 mi/kWh) 197 miles

2022 Mustang Mach-E RWD, EPA Estimated range — 314 miles, 80%-10% SOC, 91 kWh Battery
Avg Speed 68 mph, Avg Temp 108F; Efficiency 2.8 mi/kWh 173 miles
Avg Speed 75 mph, Avg Temp 108F; Efficiency 2.6 mi/kWh 166 miles

Comments

Suggestion: You can at least get a sense as to the estimated real world 80-10% range by just multiplying the
EPA est range by 70%. =

The test drive of the IONIQ 5 was the first attempt to drive an EV to Henderson NV and back on the Tucson-
Glendale-Wickenburg-Kingman-Henderson route using US93 between Wickenburg and Kingman. The slides
below reflect that test drive. In order to reduce the chance for “range anxiety”, | charged up to 100% SOC at
Glendale, and then tried the only Non-Tesla charger at Jones Ford in Wickenburg and charged up there to
99%. Both 100% charges added 40-50 minutes to the trip over what would have been shorter if charged to
only 80%; HOWEVER, as shown on the data results on the slide following the one below, it would have been
“close” if | had only charged up to 80% SOC at Glendale, and skipped charging at Wickenburg.

TEST TS- T

November 15 & 17, 2022

ROUTE

1-10/202/101 Home to EA Glendale, 101/US60 Glendale to
Wickenburg, US93 to 1-40; I-40 to EA Kingman, |-40/US93
Kingman to NV Line, I-11/1-515 NV Line to EA Henderson
TOTAL DISTANCE: 400 miles

IONIQ 5 Vehicle Settings
Drive Mode: ECO (economy)
Adaptive Cruise Control (ACC) Settings
75 mph: 10 Home to Glendale; 140 to Kingman, US93
Kingman to NV Line, I-11 NV Line to Henderson

65 mph: US60 Glendale to Wickenburg, US93 Wickenburg
to |-40
AC: 74F, Fan: Auto




The slides below show the results of driving from Tucson to Henderson with stops at Glendale, Wickenburg,
Kingman and Henderson on the way out, and Henderson-Kingman-Glendale-Tucson on the way back.

The important thing to see from the first slide is that the drive from Glendale to Kingman took 77% of the SOC
and went from 1004ft MSL to 3,437 ft MSL; a rise of 2,433 ft. If | had only charged up to 80% in Glendale and
skipped the slow 42min29sec, 83-99% (16%) SOC charging at the Jones Ford, it would have been a anxious
3% SOC remaining when rolling into the Smiths in Kingman. The 80-10% SOC range was calculated to be

only 159 miles. Itis 175 miles from Glendale to Kingman. %

However, as shown in the second slide, it took only 57% SOC to go from Kingman to Glendale. It was a good
thing that going downhill saved so much SOC BECAUSE the charging station at Jones Ford was unavailable
because non-EVs were parked all around the charger. The charger sits just outside the entrance to the Jones
Ford service bays. The 80-10% SOC range was calculated to be 215 miles.

Still, the only way one could drive somewhat anxiety free roundtrip from Tucson to Henderson in the IONIQ 5
is to charge up to 100% SOC in Glendale, and drive the 175 miles to Kingman and get there with =20% SOC,
or even charge up to 90% SOC and arrive with = 10%SOC. That’s with the mode. set at ECO, with the AC at
74F, and adaptive cruise control set at the posted speed limits of 75mph on the Interstates and 65mph on the
State Highways. Except for the 100% at Glendale, all other chargings need only to be made at 80% SOC.

The rest of the story is that | will never again be allowed to drive the US93 route in an EV or in any of our ICE
vehicles. | had my wife with me, we had to run across US60 in Wickenburg at the Jones Ford, dodging semis
and other cars driving at 55 mph, in order to get lunch at the closest restaurant, a Burger King, BUT
discovered that there was no cell phone service along US93 30 miles out of Wickenburg until about 40 miles
from Kingman (about 50 miles without service along a very desolate roadway). AND there were only 2

emergency telephones along the 127 miles between Wickenburg and Kingman. Each about 50 miles apart.
(CI0)

Later in the presentation | talked about the alternate EV route to Henderson that any EV, Tesla or non-Tesla
can make because of the location of chargers.

TS- TONT k - Glendale to Ki TEST TS5 T = Ki
NGMAN | |_HENDERsoN
TR 220K
= 1000 DATA ANALTSIS OF 15 NOV 2022 TEST DRIVES FRONI TUCSON TO HENDERSON
L oestination A GLENOALE T wcxeweons | T ORGTAN HENOEASON

Frceney T T T T Flevs 10k | | T 143TH 2008k
RRSOCK Iy m 475 mies 100 mile
foepsoce | ox % [ ]
J50C% Used

hageTime 35 ik 27 mifiwh_|

0%
hhhhhh .
[ 8 I 1
| 5 365
Altemative to Charging to 99% at EA Glendale and Skipping Charging at Wickenburg & Lowering Overall Charging Time 340

nnnnnnnnnnnnnnnnnnn EAKINGMAN 150 kW 50k

DDDDDDDD 175 miles

\RR SOC% 53% - 13%

775 S0CUSED — - -

oee socs. s i ALC TIE Kingman to Glendale: Elevation A:-2,433 ft msl; Temperature Range: 40F -73F; Total S0C% Used: 57%
---------- ? ? kil Calculated 80-10% SOC = 215 miles; 35% more miles due to 2,433 ft elevation drop and warmer
fchoreer 150 kW 150/350 kW temperatures ©

Glendale to Kingman: Elevation A : +2,433 ft ms| Temperature Range: 38F - 66F, Total SOC% Used: 77%
Total Calculated 80-10% SOC Range = 159 miles; EPA-303 miles




The slide below shows the results of a test drive that a fellow OLLI-UA member wanted me to do in his 2023
Cadillac Lyrig. He wanted to test it at 80mph, along I-8, between Casa Grande and Dateland, a distance of
116 miles each way, when it was hot. | was able to get close to the 80mph speed (avg 79mph & 76mph), but
only average 102F and 105F.

Still, the effect of speed and some temperature showed up in the efficiency of 2.4 & 2.5 mi/kWh on I-8 vs as
high as 3.5 mi/lkWh when driving more slowly and at cooler temperatures.

| measured the asphalt temperature at the Electrify America charging station at Dateland with a FLIR IR gun.
It showed that the asphalt in the charging area was as high as 165F. & | figured that driving both I-8 and
parking at the charging station | encountered what could be called the “frying pan” effect. This affected the
battery temperature while driving along the asphalt highway, and when charging. The HVAC system was
pulling electricity to cool the drive batteries.

The 80-10% SOC ranges going and coming, when combined with the distances between available charging
locations reflect what is common here in the Desert Southwest. There are, long uninhabited distances
between charging locations, and it is critical that there be reliable chargers at such locations as Dateland, and
Quartzite. Dateland is 116 miles to a charging station in Casa Grande, and 66 miles to a charging station at
Yuma AZ, that’'s 182 miles. The Lyrig demonstrated only between 171.4 and 178.5 mile 80-10% SOC range.
The current solution given that there are no other charging stations along this route, would be to slow up to 65
mph, and/or charge up to 100% SOC when faced with the possibility of having to drive 182 miles, should
Dateland be out of commission. NOTE: Last summer the power to Dateland was out, and because the

charging station had no backup generator or batteries, there was no EV charging there. %

Hopefully, the slide is somewhat readable when you print the Newsletter out. Again, if you want a pdf copy of
the PowerPoint slide file for this class session, just do a Reply to the transmittal email, directly email me at
damondlosterhus@verizon.net, and | will gladly send the copy to you.

TEST RESULTS - 2023 Cadillac Lyrig, 304 EPA, 70% EPA = 213

Owner Wanted to Know The Range When Driven at 80 mph when it was HOT.
2023 CADILLAC LYRIQ TEST DRIVE RESULTS: 102 kWh Useable Battery, Tour Drive Mode, 72F-Auto Fan AC Setting, Normal, 1-Pedal Regen Not Engaged
EFFICIENCY IN MILES PER kWh p
TRIP-GENERALDATA [ Lyriq Reported SOC% based
(SOC% A x 102 kWh}
Drive " Calculated Calculated
AvgerageTemp F| .. 5;:'::""’ Elevation L ;D“: Calculated | Efficiency | kWH | Efficiency | Displayed
Setting. VE | change:| Reported Ly ©" | kWh Used | Using GPS | Delivered| Using GPS | Efficiency
Speed-mph A Miles Miles.

Lyriq

EA Charging Session | "0

Date

== includes Charging.

£ 50 mph e 307 | 12| 2 200 70 = = a2

Ed 80 mph L a5 63| 633 | 2 2040 3| — 29

95 - &7 Etr 78| 715 | 2 | 2244 15 82 27 29

= 02 Bomph| 79 o8 — 16| ms3 | a8 | 4896 24 5672 20 22
22-Jun-23

105 80 mph 7% %8 — —|ur| urs| a7 | 4794 25 56.01 21 22

80 mph n o5 e | ez | s | 250 25 - - 22

100 50 mph 35 07 19| 13| s 5.10 28 29

17:21_|EA Casa Grande! 251 -
st il 103 - 65 w2 7| s 0 | s 25 — 29

INotes:

INOTE THE DIFFERENCE IN THE Calculated SOC% A KWh Used & EA kWh Delivered R

Long Distance Test Drives: EA Casa Grande to EA Dateland(116 mi) & EA Dateland to EA Casa Grande(117 mi)
80-10% SOC Calculated Ranges by Efficiency:
2.4 mi/kWh X (.7 x 102 kWh) = 171.4 miles, 55 mile buffer...nearest charging station EA Yuma is 66.3 miles away!
2.5 mi/kWh X (71.4 kWh) = 178.5 miles, 61 mile buffer...nearest charging station EA Yuma is 66.3 miles away!
NOTE: The Average Air Temperatures, 102F & 105F and Average Speeds, 80mph. Asphalt Temperature = 150-160F;
Range is not even close to 70% of the 304 EPA Estimate of 304...213 miles. Owner a little surprised &
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Finally, the last two slides reflect the results of my driving a 2022 EV 6 Wind RWD, not once but twice from
Tucson to Henderson and back. The first was done 28 & 30 March 2023, and the second trip was done 28 &
29 June 2023. The last test drive was an attempt to drive the EV 6 in really hot weather with the same car,
along the same route to see what the impact of hot weather would have on the efficiency. Unfortunately, |
missed the really really hot weather in July 2023 <

As compared with the IONIQ 5 route, the EV 6 test drives were along routes that permitted charging to 80%
SOC. The route was: from Tucson to Buckeye — 141 miles, Buckeye to Quartzite — 99 miles, Quartzite to
Needles — 102, and Needles to Henderson — 99 miles; for a total of 441 miles.

TESTRESULTS - 2022 EV 6 RWD

Same Exact Car, Same Exact Route, Same Vehicle Settings: 28 & 30 March; 28 & 29 June 2023

ROUTE

1-10 Home to EA Buckeye & EA Quartzite; AZ95/CA62 EA Quartzite to US95 Vidal
Junction; US95 Vidal Junction to I-11 Boulder City; I-11 Boulder City to I-515 EA
Henderson TOTAL DISTANCE: 441-444 miles

KIA EV 6 RWD Vehicle Settings
Drive Mode: Normal
AC: 72F, Fan: Auto
Adaptive Cruise Control (ACC) Settings \
84 mph: 1-10 Home to EA Buckeye & EA Quartzite; US95/1-11/1-515 CA- . '
NV Line to EA Henderson — 4 \
74 mph: AZ95/CA62 EA Quartzite to Vidal Junction, US95 Vidal Junction \ . N
to CA-NV line -

As shown in the slide below, there isn’t a lot of difference in the efficiency or the calculated 80-10% SOC
range. In fact, the warmer temperatures in June made for more consistent efficiencies. Drive batteries do like
being 85-95F. The average speeds along this route are slower because almost half of it is on slower two-lane
65mph roadways. The benefit is the acceptable distances between charging locations and the resultant
shorter charging times to 80% when the chargers can charge at their maximum capacity! Electrify America
had turned down most of its chargers to around 50kW along the entire routes on these trips so charging times
were not good

TEST RESULTS - 2022 IND R
Route Summaries: Temperature, mi/kWh, and 80-10% SOC Calculated Range

MARCH 28 & 30, and JUNE 28 & 29 2023 TEST DRIVES: 2022 KIA EV 6 WIND RWD with 77.4 kWh Drive Battery, AC-72F, FAN: Auto;
DRIVE MODE: Normal

miles/kWh & Range - Calculated & Reported
Route & Trip Data EV 6 mi/kWh Used Using Reported SOC%

& 80-10% SOC (.7) Range
EPA 100-0% Range = 310 Miles x .7 = 217 miles

Calculated )
Test Trip Route:| Test Trip Data: e IesTp:r:tm ACC | GPS Moving | Elevation | o | 000 7'7(‘21h ;Jtsnecds-s e so-;o% .
DATE estTrip Route: | Test Trip Data: ( N @ Setting| Wtd Avg | Change - _' es Ax N mi/kWh ange
From - To From - To Finish)/2] Driven | Used | Used while >54.2 kWh
-mph | Speed-mph | ft MSL L Using GPS »
& Temp Range driving " - miles D
MARCH 28 & 30, 2023 TEST DRIVE DATA RESULTS: HOME TO HENDERSON NV AND RETURN via Home to Buckeye & Quartzite I-10; Quartzite to Needles AZ95, CA62, US95/1-40;
Needles to NV 140, US95, 111, I-515
March 28, 2023 HomeTo | poyre ToTALS siF-78F  [pagss| 665  (2638>1736| 442 | 165 | 1277 35 190
Henderson NV
March 30, 2023 "E::::‘::e"v ROUTE TOTALS SOF-68F 488 67  |1736>2638| 444 | 186 1440 31 167
JUNE 28 & 30, 2023 TEST DRIVE DATA RESULTS: HOME TO HENDERSON NV AND RETURN, via Home to Buckeye & Quartzite I-10, Quartzite to Needles AZ95, CA62, US95/1-40;
Needles to Henderson NV 1-40, US95, I-11, I-515
NeedlesitolHendetsol NVIEA0AUSo5 ST,
June 28, 2023 HomeTo | poyre ToTALS 95F-106F  [pa&ss| 63 (26381736 441 | 172 1331 33 180
Henderson NV
June 29, 2023 "e't'::::e'w ROUTE TOTALS 9F-106F [pa&s4| 68  |1736>2638| 441 | 173 1339 33 179




The remaining slides presented in this class session deal with the Charging Infrastructure improvement

activities currently taking place.

The first is the Federal National Electric Vehicle Improvement (NEVI) Program, and Arizona’s Dept of

Transportation (AZDOT) involvement.

The following slides deal with what the NEVI Program is and its status. Basically, it is a Federally funded

program that focuses on the installation of DCFCs along Federal Highway Administration designated Alternate

Fuel Corridors (AFC). Initially the AFCs only were Interstate Highways. Each state is to be given funding for

installation and maintenance of DCFCs based on an approved plan. Originally the locations were to have as a

minimum of 4 ea DCFCs of 150 kW power and CCS connectors.

Charging Infrastructure - Improvement Activities

Federal Inflation Recovery Act (IRA) Funded
National Electric Vehicle Infrastructure (NEVI) Program
And Arizona's Deployment Plan

NEVI Program

What Is It?
+ A Federal 5-Year $7.5Billion Program Directed & Funded by the Bilateral Infrastructure Law/Bill passed in
November 2021
« $1.5Billion per year; $5.0Billion total, $1.0Billion per FY targeted for improving the US’s EV charging
infrastructure via installation/upgrading of charging stations; $76.5 M allocated for Arizona
* Funds to be apportioned to each state each fiscal year based on a Federal Highway Administration
(FHWA) approved state EV Infrastructure Deployment Plan
® Current AZDOT Plan approved September 1, 2022
* Updated AZDOT Plan submitted for approval, August 1, 2023 and approved in Sep 2023

What's its objective/mission
“To put the United States on a path to a nationwide network of 500,000 EV chargers by 2030 and ensure a
convenient, reliable, affordable, and equitable charging experience for all Users.” [US Dept of Transportation
Memorandum February 10, 2022]

For the NEVI Program — Essentially, install or upgrade as many chargers as it can in 5 years.
* The success metric: number of chargers installed or upgraded to desired standard
= Current Desired Standard: At least 4 each DCFAST 150kW with Type 1 CCS connector chargers every 50
miles and within 1 mile of the major highway (Chargers must be able to accept a Tesla or CHADEMO adaptor)
» Being affected by the adoption of the Tesla North American Charging Standard (NACS) by EV makevJS}

The slide below reflects the current status of Arizona’s NEVI Deployment Plan Status and it's planned
contracting. As shown, 33 states have already released RFPs, 16 have already made awards and 4 have
already opened NEVI-funded charging stations. Arizona isn’t the slowest, but its not the fastest.

Arizona NEVI Program Deployment Plan - Status

approved in September 2022

charging stations

stations

* Initial 2022-2023 Deployment Plan submitted and

= Request for proposals (RFP)/announcements for
upgrading existing stations and constructing new

# Finally Released January 19, 2024

» Proposals due April 19, 2024

» Award Announcements around June 21, 2024

» Execution of Project Agreements around July 19t

= 2023-2024 Update Submitted 1 August 2023
= Approved in September 2023.
= Included the addition of 7 non-Interstate
Alternate Fuel Corridors for installation of NEVI

Note: As of the end of February 2024, 33 states have released RFPs with 16 having already made awards. Four
states have opened NEVI-funded charging stations to the public: Ohio, New York, Pennsylvania & Hawaii.

State of Arizona
Electric Vehicle
Infrastructure
Deployment Plan

Septenbes , 2022




The left-hand slide below depicted the original 2022 AZDOT NEVI Deployment Plan charging station location
siting that is being solicited right now. It shows both upgrade and new DCFC charging station locations along
-8, 1-10, 1-17, 1-19, and 1-40. The RFP currently addresses 21 areas for the opportunity to submit bids for the
installation and maintenance of NEVI funded DCFC location. NOTE: Green Valley, specifically mentions the
Charge Point chargers at Jim Click as an area identified as a site that needs Upgrading.

The right-hand slide shows that the 2023-2024 approved AZDOT NEVI Deployment Plan now includes 7 non-
Interstate/US & State highway routes that are included as opportunities for DCFC station installation. This
was a result of Arizona nominating to the Federal Highway Administration (FWHA) these routes as Alternate
Fuels Corridors (AFC). They were approved as AFCs, and so now can be candidates for the NEVI program
funding. Some of the most important ones are SR64 from Williams to the Grand Canyon, and US93 from
Kingman to NV state line (Hoover Dam). Both are needing Charging stations along popularly travelled routes.

2022 Approved Plan Interstate Charging Network

Interstate 8 Cu 8 Eropetel Churated Mtebrk 2023-2024 AZDOT NEVI Deployment Plan Arizona Alternative Fuel Corridors (AFC)

Compliant: Dateland, Yuma
Upgrade: Gila Bend, Tacna
Interstate 10
Compliant: Quartzite, Buckeye, Tempe,
Marana, Benson
Upgrade: Casa Grande, Tucson, Wilcox
New: Salome, Tonapah, Eloy, San Simon
Interstate 17
Compliant: Anthem
Upgrade: Cordes Junction
New: Munds Park, Camp Verde
Interstate 19
Upgrade: Green Valley

7 Non-Interstate AFC Highways Added to Plan
. State Route B7 from Mesa to Payson
« SR 260 from Payson to Show Low
. SR 347 from just south of Phoenix to Maricapa
- US 89 from Flagstaff to the Utah state line
+ SR 64 from Williams to the Grand Canyon
+ SR 95 from Quartzsite 1o Interstate 40
« US 93 from Kingman to the Nevada state line
Out of the 19 Potential Routes Listed
in the 2022-2023 Plan
+  Accelerated from 2024-2025 plan
* No specific locations along the
routes yet determined
* Popular routes
= voted On by Survey
* Still leaves a lot of non-Interstate
roadways needing charging
stations
* Some pretty desolate without
any facilities; e.g. 127 miles of
U593 Wickenburg to Kingman

Charge Point Jim Click
New: Nogales
Interstate 40
Compliant: Kingman, Williams, Flagstaff,
Winslow
Upgrade: Holbrook
New: Kingman-East I-40, Seligman, Twin
Arrows, Petrified Nat’l Forest, Sanders

Ok. In the interim there are several things happening that will ultimately open up the Tesla Supercharging
network to non-Tesla EVs. This is an addition of over 15,000 Tesla Superchargers that can be used by non-
Tesla EVs.

The Tesla Supercharger Magic Docks are the first of the Tesla Superchargers being made available for use by
non-Tesla EVs. The slide below shows what it looks like and how it works.

In The Meantime,
A Way CCS EVs Can Use A Tesla Supercharger

Tesla Opening Up Supercharger Network to Non-Tesla EVs With
Magic Dock Tech

Magic Dock allows both Tesla and CCS EVs to use the same station.
Tesla owner just removes the NACS charging plug from the holder, inserts plug into EV port, and charges the standard way.
A CCS EV customer has to use the Tesla cellphone app to select the Non-Tesla option, and proceed to identify the station,
this will lock the NACS plug into the NACS — CCS adapter in the station holder, and the customer removes the NACS plug with
the adapter locked on the NACS plug, and plugs it into the EV’s CCS port, and uses the app to start charging. When finished
replaces the NACS plug with adapter back in the holder. Now has been tested in New York. Some reported up and running in
Phoenix near Glendale.
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The next and the most powerful activity to improve the overall charging infrastructure for non-Tesla EVs is the
adoption of the NACS charging system, and as a result 15,000 Tesla Superchargers, by almost all EV
makers. Below the two slides reflect what is happening. What is exciting is the announcement that Ford EVs
can now charge at Tesla Superchargers by using a Tesla designed and manufactured adapter.

NACS ADOPTION BY EV CAR MAKERS

Who Has Signed Up for the NACS? More Like Who Hasn't (&

NACS ADOPTION BY EV CAR MAKERS

Ford, GM and Rivian Moving to Tesla Chargers:

EI ity Garest, Volvo, Plestaramongthe North American Charging Standard (NACS) Adoption ' ’
‘“‘"‘"“’5*“"“"‘ Adopting ]:uwi-‘.m]

Mercedes-Benz adopts Tesla’s
North American Charging
Standard

e —
S ————
Chersing o
Tesla Charging Network: All the Upcoming
Compatible EVs
e INSiDE= s = :

cPos

oton

THE "PLAN” For 2024, Compatible Adapters will be provided; BIG NEWS: On February 29, 2024 Ford announced
that Ford EV owners can apply to get adapters for free until end of June 2024, then its $250. AND an
independent organization tested and recorded via YouTube the charging of a F-150 lightning at a Tesla
Supercharger using the Adapter. Starting now Ford EV owners can use V3 & V4 Superchargers. Connection
and Billing was done via the Ford Pass system. The location of the Superchargers are loaded in Ford’s Blue Oval
network. All users have to do is attach the adapter and plug-in. For 2025, the Evs will have installed the NACS
charging ports in the vehicles...details to follow by EV maker. HOWEVER, such non-Tesla users will pay 30% more per kWh unless
thev subscribe to @ $12.99 monthly plan.

Finally, the other activity that is currently underway is the EV makers themselves are getting together to install
charging stations. They have discovered that in order to sell EVs they need to do what Tesla did 10 years
ago, build charging stations. They initially sat back and thought that the others would build the stations as
long as they built the EVs. Well, the if they build the EVs the stations will come was wrong. Here’s just a taste
of what the EV makers are planning on doing. Already, GM-FlyingJ/Pilot Travel Centers-EVgo are installing
chargers at existing Flying J & Pilot Travel Centers.

EV CAR MAKERS COLLABORATE ON

EV_CHARGER NETWORK

Seven Major Automakers Unite to
Build Extensive Electric Vehicle

Charging Network Across North Big carmakers unite to build a charging
America network and reassure reluctant EV buyers

General Motors, BMW, Honda, Hyundai, Kia, Mercedes, and Stellantis have joined forces to establish an
extensive electric vehicle charging network that will significantly enhance the accessibility of fast-charging
infrastructure across the United States and Canada.

= ulram — o e Detvoit Free Press
Seven Automakers Wlll OpenaVast EV GM, BMW, Honda, Hyundai, Kia,
(Charging Network Together in 2024 :‘,',2‘,;‘*,:;5,,1';;’“3::"’“‘“ to build EV

Tom Krisher AP Aut

Thanks for listening

Damond
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