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DKS’ ELECTROMOBILITY SERVICES

Fleet Electrification
Comprehensive vehicle and charging infrastructure planning to convert light,
medium, and heavy-duty vehicles to electric propulsion.
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Transit Electrification

Bus electrification planning including battery charging infrastructure alternatives,
electrical substation feasibility, technology planning, operations and environmental
review.
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EV Charging Infrastructure Planning

Strategic selection of sites for fleet, workplace, residential, public right-of-way,
destination, and shared mobility EV charging based on travel demand expertise.
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EV Charging Infrastructure Installation Design
Infrastructure design for Level 2, DC Fast, and high-power chargers including cost
estimation, construction documentation, coordination with local utilities and EV
charging networks.
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DKS ELECTROMOBILITY EXPERIENCE
IN WASHINGTON & CALIFORNIA

DKS WA ELECTROMOBILITY EXPERIENCE

Project @
County-wide Project
Region-wide Project
Statewide Project €

CALIFORNIA :

ELECTROMOBILITY

PROJECT : i

EXPERIENCE: B PROJECT LOCATIONS

- SEATTLE - SEATAC - BAINBRIDGE ISLAND - IRTPO (ISLAND REGIONAL TRANSPORTATION
-KNGCO ~ -REDMOND -BOTHELL e e

_TACOMA - KIRKLAND _OLYMPIA - (PENINSULA REGIONAL TRANSPORTATION
-WALLAWALLA -LYNNWOOD - WASHINGTON STATE PARKS _ g\ -l BIRAPRRREREON.
-SPOKANE - EVERETT - PORT OF EVERETT

- PORT OF TACOMA/ NW SEAPORT ALLIANCE
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- BELLEVUE - SNOHOMISH CO - KING CO/ SoLID WASTE DIVISION







EV CHARGING LEVELS

KNOW YOUR EV CHARGING STATIONS

DC Fast
Charge

AC Level One AC Level Two

e
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VOLTAGE VOLTAGE VOLTAGE
120v 1-Phase AC 208V or 240V 1-Phase AC 208V or 480V 3-Phase AC
AMPS AMPS AMPS
12-16 Amps 12-80 Amps (Typ. 32 Amps) <125 Amps (Typ. 60 Amps)
CHARGING LOADS CHARGING LOADS CHARGING LOADS
14 to 1.9 KW 2.5 to 19.2 kW (Typ. 7 kW) <90 kW (Typ. 50 kW)
CHARGE TIME FOR VEHICLE CHARGE TIME FOR VEHICLE CHARGE TIME FOR VEHICLE
3-5 Miles of Range Per Hour 10-20 Miles of Range Per Hour 80% Charge in 20-30 Minutes

2%




EV CHARGING STANDARDS

Tesla Supercharger
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EV CHARGING SPEEDS

_EV Battery Charging Times | e Feavied for Optimun 89% Batery Carged
\*A Battery | Acceptance Level1 Level 2

o¥0 Capacity| Ratein kW | Chargers Chargers
EV Vehicles (kw-h) | AC | DC |1.4'/19'/36|66 |72 |96 12 19.2
Nissan Leaf 62 6.6 150 [35.4(26.1 HES B IRES SRR EERE TSNS
Chevrolet Bolt 66 72 50 |(378(278|147|109 |74 |74 |74 | 74
Lordstown Endurance 109 1 150 [62.3(45.9|124.2{13.2 121 | 91 [ 91 | 91 | 1.
Tesla Model X/S 100 [11.5-17.5| 250 |[571(421122.2|121 | 111 | 83 | 47 | 47
Tesla Model Y 75 115 250 [429|316(167| 91 |83 |63 |52 | 52 |
Ford Mach-E 98.8 105 150 |56.5|416(22.0/12.0 | 10|82 | 75 | 75
Ford E-Transit 67 13 100 |38.3(283|149(82 [ 75 |56 | 47 | 47 |l
Nissan Ariya 65 1.2 130 |372|274(144|79 |72 |72 |72 | 72 |\
Volkswagen ID4 62 1 150 |35.4|26.1 13875 |69 |52 |45 (45 I
Ford F-150 Lightning 15 1.3 150 [66.0(48.4|25.6(139 (128 |96 | 81 | 81
Hyundai lonig 5 58 10.9 | 350 |33.0(24.4/129| 70 |64 |48 | 43| 43

1: Level 1 chargers include 16A (1.4kW) and 20A (1.9kW) breaker ampacity.

2: The base Select Ford Mustang Mach-E modal is capable of up to 115 kW of fast-charging
capability, while all other Mustang Mach-E models will go to 150 kW.

DKS




EV CHARGING SPEED VS. COST

The Charging Pyramid

Power Level Vehicle Dwell Time

DC Fast
Charging

High Power Public
AC 0.5 -3 hours

Mid Power Workplace
AC 4 - 8 hours

Low Power Residential
AC 8 - 10 hours

DKS| S R






MANAGED EV CHARGING

SMART CHARGER FUNCTIONS:

tl}]emoEt\e/ monitoring: Drivers can remotely monitor the charge state of
eir EV.

EV battery performance: Smart chargers can help maintain EV
battery performance.

Schedule charging: Drivers can schedule charging times to take
advantage of lower electricity rates or to fit their lifestyle.

Energy load management. Smart chargers can help balance the
energy demand in the grid.

Grid stability: Smart chargers can help improve grid stability.

Data, payment, Load Management...




MANAGED EV CHARGING

SMART CHARGER FUNCTIONS:

* Data Collection: Such charging equipment is capable of recording,
tracking, and analyzing charging data including:

J Number of unique charging events

4 Average duration of each charging event
4 kilowatt hours delivered by each charger
4 Which vehicle was charged

 Downtime at each charger, and more.




MANAGED EV CHARGING

SMART CHARGER FUNCTIONS:

Payment Collection: Payment initiation options, including:

4 RFID or QR code

4 Credit/debit card tap or swipe
d Apple Pay

d Google Wallet

4 smartphone app




MANAGED EV CHARGING

SMART CHARGER FUNCTIONS:

* Data Connectivity Options:
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NEW CHARGING STANDARDS

1

Megawatt Charging
Standard (MCS)

NACS/13400

Image sources:
https://www.staubli.com/

https://thedriven.io/2022/06/27 /new-standard-should-prevent-plu
g-war-for-megawatt-scale-electric-truck-charging/
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https://www.staubli.com/
https://thedriven.io/2022/06/27/new-standard-should-prevent-plug-war-for-megawatt-scale-electric-truck-charging/
https://thedriven.io/2022/06/27/new-standard-should-prevent-plug-war-for-megawatt-scale-electric-truck-charging/

LOAD MANAGEMENT

. /, Overload y .t
i Z Z _\k _____________________________ 4 No overloads
/[ \
y \ ] Unused
capacity
Base load Base locd
® ' ® ®
Unmancaged setup Static load management Dynamic load management

Image sources:

https://www.gridx.ai/blog/dynamic-load-management-ev-c
harqging-requlations-uk

DKS



https://www.gridx.ai/blog/dynamic-load-management-ev-charging-regulations-uk
https://www.gridx.ai/blog/dynamic-load-management-ev-charging-regulations-uk

LOAD MANAGEMENT

DEPOT LOAD PROFILE ¥
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Image source:
Microgrid Labs
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BIDIRECTIONAL CHARGING &
VEHICLE TO GRID INTEGRATION (VGI)

V2G Unit

Grid

Electric Vehicle

—
- V2B
* V2G (VGI & Demand Response)
¢ V2L p— V2X
« V2V
e

Image sources:
https://toka.energy/en/blog/vehicle-to-grid/
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CURBSIDE/RIGHT-OF-WAY CHARGING

“attle City Light

Vehicle Charger:
Wil




HEAVY-DUTY VEHICLE
ELECTRI FICATION

- |

“Peterbilt |

Lion
Electric




HEAVY-DUTY VEHICLE
ELECTRIFICATION

Each e represents one of KC SWD's semi trucks.
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BATTERY-INTEGRATED &
MOBILE CHARGING

Figure 1: Volume-weighted average lithium-ion battery pack and cell price split, 2013-2023 The changing EV battery landscape
Real 20238/kWh B Lithium iron phosphate (LFP) @ Nickel cobalt aluminum (NCA) [l Low cobalt NMC
780 B High cobalt NMC [ Others
100%
692 - I
Pack 245 90%
222 e o
70%
B — -
04 258 60%
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77 50 160 150 161 139 50%
55
e S EE -
30%
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
20%
Source: BloombergNEF. Historical prices have been updated to reflect real 2023 dollars. Weighted 10%
average survey value includes 303 data points from passenger cars, buses, commercial vehicles, and
i 0%
stationary storage. Q& o > 5 o
S - S S S

Source: International Energy Agency - Amrita Dasgupta, IEA/STO/STO/EDO/DSU
Chart by Casey Crownhart, MIT Technology Review

Image sources:
https://www.evpowerpods.com/



https://www.evpowerpods.com/

BATTERY-INTEGRATED &
MOBILE CHARGING

a\JPOWER
i¥poons
jFﬂ[lllmmT'G
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Mobile Charging Deployable

Pod Charging Pod
Completely Mobile And Self- Rapidly Deployable And Self-
Conrtained, Grid Independent, DC Conmuained, Grid Independent, DC
Fast Charging Platform Designed For Fast Charging Platform Designed For
Travel. Longer Deployment.

Image sources:
https://www.evpowerpods.com/

Truck Mounted
Pod

Truck Mounted And Self-Contained,
Grid Independent, DC Fast Charging
Platform Designed For Highly Mobile

Fleets.
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https://www.evpowerpods.com/

AUTOMATED CHARGING TECHNOLOGY

Inductive (Wireless) Charging

Image sources:
https://electreon.com/technology
https://witricity.com/
PluglessPower.com
https://www.inductev.com/
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https://electreon.com/technology
https://witricity.com/PluglessPower.com
https://witricity.com/PluglessPower.com
https://www.inductev.com/

AUTOMATED CHARGING TECHNOLOGY

Robotic Charging

>

:
y
y

Image sources:
https://www.rocsys.com/
https://www.staubli.com/
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https://www.rocsys.com/
https://www.staubli.com/

AUTOMATED CHARGING TECHNOLOGY

Battery Swapping

CURRENTLY NEAR-TERM MID-TERM LONG-TERM
AVAILABLE EV TECHNOLOGY EV TECHNOLOGY EV TECHNOLOGY
EV TECHNOLOGY Vehicles and Vehicles and Beyond 2030 and
? related technology that related technology impossible to predict
: have been announced likely to be produced °®
: by the industry in this timeframe :
° °
2028- 2035 +
2034 BEYOND
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