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eHaul: Battery Swapping System —
Flexibilitat fuir die grune Logistik
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Electrification of goods transport is an ecologic need and an economic imperative...

..but infrastructure is crucial o000
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» Availability and feasibility of appropriate vehicles are not a question anymore.
But what infrastructure can provide green electricity to vehicles?

*Szenarien fiir die Elektrifizierung des StraBengiiterverkehrs (Oko-Institut)



https://www.oeko.de/fileadmin/oekodoc/StratES-Szenarien-Elektrifizierung-Strassengueterverkehr.pdf
https://www.oeko.de/fileadmin/oekodoc/StratES-Szenarien-Elektrifizierung-Strassengueterverkehr.pdf

Battery swap concepts can easen the infrastructure bottleneck and preserve flexibility for

haulers and the electric grid

Freight forwarder's /
customer’s needs

Time is money

~1 Complex truck planning

Ed

ﬂ Parking space is critical
ﬁ Safety first

% Limited expertise in grid topics
_~. High asset industry

ISO Standardization

Fast charging concepts (FCS)
%

Long charging times of
>45 minutes

eTrucks have limited range (350km)
and matching break times with fast
charging stations is complex

Charging bays will require
additional space

Drivers will be asked to handle the
charging cable (1,250 V & 3,000 A)

Grid expansion remain bottleneck

(up to 10 years for connection to
high-voltage grid)

eTrucks incl. battery with
significantly higher invest (x2)

Plug and protocol

eHaul battery swap (BSS)
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Charging in <10 minutes

Quick swaps can be executed
outside of break times

Less space needs due to faster
charging times

Autonomous stations with no need for
action by drivers

Easier grid expansion due to connection to
medium-voltage grid & need for less loading
points (higher capacity per loading point)

Subscription model (batteries owned by
eHaul) & improvement of battery life cycle
due to more gentle charging

Battery-truck-interface to be handled
by swapping system



eHaul - first and only fully automated battery swap station for eTrucks in Europe [HAUL

Fully autonomous for 24/7
usage
Battery swap in <10 min

First eTrucks operating since
April'23

Compatibility with trucks &
semi tractors

Vision eHaul BSS

= Allowing battery to battery
charging, peak shaving, and bi-
directional station to grid
services

= Automation of swap station
network with our own Intelligent
Control Center



eHaul roadmap: lab to market

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

UniSwapHD research project (ongoing)
- Battery standardization

Technology | YT o L
»tech initiative” Gen-2 Roll-out battery swap Gen-2
— - series development swap-station — scalability
eHaul TU Berlin research project o Partners confidential - feasibility compared to
Diesel and MCS
- proof of concept & prototype fleet initiative” Gen-1 - bi-directional grid services
Operations

* short-term tangible GHG impact =)
& Scale BOSCH Z Fraunhofer |[BAR RemeaT((g) « 2 stations and ~55 trucks

| ) - proof of operations at scale
e | E @f} v UZ energy
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Partners confidential



HAUL
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Kontakt:

Dr.-Ing. Jens-Olav Jerratsch
Fachgebiet FVB

Technische Universitat Berlin
Telefon: 030 314 75801

Email: jerratsch@tu-berlin.de

Webseite: www.ehaul.eu
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