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Class 8 Regional Haul

Reduced battery cost is the primary driver
12 for the redu er time

LCOD, $/mile

2020 2022 2024 2026 2028 2030 2032720347 20361 203871 2040

/RBRR S/
EHRFUESHTX

2020 | 2030 | 2040 | 2020 | 2030 | 2040 | 2020 | 2030 | 2040

—conv,
g B 052 042 039

Il oss | 050 | 0s0

Carga weight (Ibs) 38,000 | 38,000 | 38,000 | 11.200 | 11200 | 11,200 | 5700 | 5700 | 5700
Ownership period (years) 5/15 5/15 5115 15 15 15 15

100,000/ | 100,000/ | 100,000/ 0
Annual mileage 50,000 | 50000 | S0.000 | 22000 | 22000 (722,000 }22,000 |122,000'|-22,000

Table 3. High-Level Requirements for Several Vocations
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Table 6. Preliminan

y Battery Requirements

Class 8 Long Haul | Class 6 Box Truck | Class 4 Step Van

End-of-Life Characteristics at 30°C

Poak Discharge Power {30 sec) w 00 800 285 285 20 20
Dischargs Power (30 minute) W 500 500 200 200 185 185
ey Danay (30 ek WL | 3seMez | 741333 | 53541 | 53241 | Soamss | szenmss
o eoeitc Jachorgo Powor (0sec) | wg | 172121 | 260182 | 414200 | 57e0s | 4440 | sTHOO
Paak Regen Speciic Power (10 sec w 80 80 n2 2 178 17
Regen Power (continuous) W 400 480 160 160 132 132
:';'I‘"?B:'w':n",;""' Rty Ay WL | 288M28 | Se3i267 | 428183 | 428183 | 423180 | 428183
:’c":.‘l"fs::“‘::,ﬁm Power [10:5c) Wikg | 13m9s | 20845 | 33u232 | 461324 | 3ssmes | 4s7mzo
Useabis Energy wmo | so0 %00 168 900 165 200
Useable Energy Density (CellSystem®) | WhL | 5307243 | 1110500 | 333150 | 333150 | 308138 | 3081139
Useable Specific Energy (CellSystem™) | Wivkg | 258M81 | 300273 | 250160 | 3sesz | 25aMet | 33233
Calendar Life Yeas | 10 20 20 20 20 20
Dynamic Stress Test (DST) Cycle Life Cyces | 2000 | 2000 | 2400 | 2400 | 2400 | 2400
ol Cost sKAh | 145 75 145 s 145 s
Mormal Recharge Time Hours ]

Class 8 Long Haul | Class 6 Box Truck | Class 4 Step Van

--- st
Year 2030 | Year 2020 | Year 2030 | Year 2020 | Year 2030

End-of-Life Characteristics at 30°C Units

High Rate Charge (in 30 minutes)
(80%50C) Koh i b
Minimum Operating Voltage v 0.55"Vmax
Unassisted Operating Temperature Range o
(30 sec) c 30to +52
+20°C 1o 452°C % Power 100
o'C % Power 50
-10°C % Power
-20°C % Power
-30°C % Pow
Survival Temperature Range, 24 hours c 40 to +66
Maximum Seif-Discharge %imonth
Maximum Volume (Cell'/System*) L | 1669/3709 | 810'1800 | 495/1100 | 4951100 | 416/624 | 416/924
Maximum Weight (Celf'/System**) kg | 34854979 | 231073300 640/914 | 460/655 | 496/709 | 385550
d olume scaling based on cell level parameters
T \m and volume u: edb cells in the system
tal o || olume based on 45% II: 0 pack volume ratio

T al cell weight bas d 70% ell to pack mass ratio

/A A/
MR EH MG RE
R B A AL, BT DL i R
YRR B 3R BE E . WL B AL B AR
LRGN E T L AR, T FE T B R
WA REHAA R 75— F
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Table 12. Technical Requirements for Traction Drive

e [ Class 8 Class 6 Class 6
Baseline 2030 Baseline 2030
Traction Drive
Continuous traction drive pawer [ 385 KW 385 KW siw | 175 kW
Peak traction drive power 530 kW 530KW 0w | 250 kW
y No commercially 1M miles
Durabilityfifetime - B10 o Smmaciely PNt hir 450K miles ‘ 550K miles
Volumetric power density (KWpeu) 268 33 21 | 45
Gravimetric power density (KWpes/kg) 2 31 10 | 15
Costipeak power (§/KWpess) 187 134 isl| 194

HFEBEAER

Table 13. Technical Requirements for Inverter

! Class 8 Class 8 Class 6 Class 6
i Baseline 2030 Baseline 2030
Inverter
Inverter mass 30 kg 25kg 17 kg 139kg
Inverter volume 30 Wters 15 liters. 17 liters 8.33 iiters
Inverter rated (cruising operation
e »97% >08% >a7% >98%
Inverter cost $4100 '$3500 $2000 $1670
DC link voltage 700V nominal | 1200 V nominal 700V nominal | 1200V nominal
Volumetric power density
(kW ) 183 8.7 147 30
Gravimetric power density 0
ekt 183 2 i\ ®
el P PO P
Cost/peak power ($/kWpess) 78 67 78 67

EALE A E K

Table 14. Technical Requirements for Motor

Charactestat Class 8 Class 8 Class 6 Class 6

Gba i Baseline 2030 Baseline 2030

\ Motor | |

Lcnminlmuslolmn lovel I 1200 Nm ‘ 1200 Nm 480 Nm ‘ 480 Nm

‘ Peak (stall) torque level I 2000 Nm ‘ 2000 Nm 800 Nm ‘ 800 Nm

‘ Time to sustain this torque I 30 sec ‘ 120 sec 30sec ‘ 120 sec
Motor mass | 250kg | 150 kg Hoka | 57 kg
Motor volume I 175 liters. ‘ 150 iiters. 97 liters. ‘ 47 liters
Motor rated (cruising operation
ok ficioncy >00% >06% >00% >06%
Motor cost $4700 $3500 $2200 $1670
Maximum speed <10,000 pm >12,000 rpm <10,000 rpm >12,000 rpm
Constant power speed range >3 >3 >3 >3
Volumetric power density
(KWpeakil) 31 37 28 53
Gravimetric power density a5 = s i
(KWpesr/kg) - P S |

‘ Costipeak power ($/kWpaax) | 89 ‘ 87 89 87

/76 R E AR/

Table 9. En Route Charging Parameter Assumptions

EVI-FAST Parameter
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B A B #r % Bl (Technical Targets
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Hydrogen Energy Earthshot

“Hydrogen Shot”

117
51 for 1 kg clean hydrogen

in 1 decade
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