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Road freight transportation turns electric

E-truck fleet forecast
EU27, NO, CH & UK (in thousand units)
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....Needed energy for e-truck hauling

‘ By haulage (TWh per year)
[]Short haul (trips up to 5o0km)

B Medium haul (trips up to 400 km)
B Long haul (trips over 400 km)
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However, existing operating models will be challenged
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’

Time for charging needs to be fitted into
sometimes tight operational schedule

Managing available range to be
sufficient for each tour

Managing energy cost & power
consumption regarding required utility
contracts and infrastructure®

Vehicle-to-Tour assignment: coordination with
charging and parking

Pre-condition planning:
needs to be accounted for in charge plan

* Power available on site is typically constraint to < 1MW
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seamlessly integrates the charging system

into business operations

Business Operations

( )8‘ Schedules

......

Stateors
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1849 kWh
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The Charging System

Energy tariff - o >
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Available power ﬁ

Available chargers Y
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Maintaining the

requires integration and contextualization

Charge Station c Unique added value output
Management nergy
Management 15 Dynamic & responsive charge plan
=8 per truck
)  Charging cost per truck per time
84" (for subcon charge back) based on
-—€ actual market pricing
ﬁ Power consumption & energy
i

Fleet
Management Management

demand forecast

First Priority:

Transport Second Priority:
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Dynamic Reservation, Execution Management

& Optimization of Charging for Commercial Fleets

* Reservation for charging sessions for commercial vehicles and trucks
via a web Ul or a mobile app s e e e

* Estimation of energy consumption for each vehicle’s upcoming tours —— e R o e
based on historic tour information, routing information, payload etc. Fr———— s s s . |
using machine learning and artificial intelligence oo e L T

* Dynamic updating of the charging sessions based on realities of the S ol CETTETI s s wana
road for each individual vehicle via real-time connectivity to the e i e N .
vehicle . - oeos

* Assignment of a specific charge point for each individual vehicle oo s [N

considering the available network capacity, required battery energy
level and departure time

* Real-time management and control of the charging profile to secure
on-time departure with the right level of energy on the battery

* Automatic vehicle recognition, authorization, recording of all
relevant session information to generate weekly, monthly, quarterly
charge cost reports for each individual vehicle for

= =Y
partner/subcontractor/visitor invoicing (considering dynamic market
prices as applicable) ——— M o
* Real-time communication of charging plans, their updates and e | ,ﬁmlll
’ a |
associated tasks to all stakeholders (drivers, transport managers etc.) ‘ & = CX e
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Scandinavia’s industry leading grocery distributor relies

on

AIS KO NorgesGruppen ASA /ASKO NORGE A5 "The PANION team gained deep
700 trucks, 18 depots understanding of our operations. PANION

Charging helps us maintain operational
excellence in spite of the additional
challenges associated with truck battery
200+ e-trucks (swap bodies, semi-trailers, gate loading), charging. It automatically coordinates
multiple OEMs, native telemetry, 3 party TMS battery charging with our daily operations.
We now feel comfortable to further continue
the ramp up of our fleet of electric trucks
leading to a fossil free transportation by
e-truck shifts per 2026. The coming 3 years(24->26) we will
day increase our fleet from 100 to approx. 5oo
trucks"

18 distribution centers with 1/2/3-shift, multi-tour grocery deliveries
using own, sub-contracted, and 3 party fleet

i

i

[»10)

customer orders

80 chargers with 200+ outlets, 8 models from 3 OEMs
. . 0
fulfilled with e-trucks 06%
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OEM: Original Equipment Manufacturer | TMS: Transportation Management System X
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infrastructure cost of charging Director Transport ASKO NORGE AS

utilization
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full transparency allows for better and @)ﬂ
more timely communication and problem response PANI

What it is:
_— * provide remote operational access to charger (OCPP
':::' EES9933 ED34117 :0::0 EF25032 ‘;os;-]o,s baCkend)
0168 2 100% >60min + 180kW W15:52 $1 4: (024% £ 93% »60min 41 + 180kW
e R o e * display real-time current charger activity and performance
8/8r-22 8P4 EE96315 I L201 EE96316
i | * link vehicle data contextualized = 360° perspective
4 180KW 1317 S 180kw + 180kW # 180kW 15:00 .
o S e expose information on large monitoring screens, mobile
app, web-interface as well as feed-integration into existing

8505 EES9932 N &1 £F25028 [ 1 Ezvm11 Saas aEi0 %
g - e
180kW M14aa + 180kW m1409 0e96% ‘ ¢ 180kW 7% 4 300kW

82 ED34IE N2 EF25033 8P-18 EF25088 ®P-11 m’”

platforms

+60% 297+ >0 O4S0% 267 43min Ov61% 915 >60min

e | o * provide Ready-to-Drive indicator

* enable charge session alerts and response management

» furnish charge session Reporting

Sample Case:

charging status displays in driver lounges and transport or
dispatch offices

k2. mobility OCPP: Open Charge Point Protocol



through smart software

Dashboard

k2. mobility

Power Provisioning (24h)

hardware capability enhancement @)ﬂ

Charging Station Status

Current Power Demand

B71.24 kW

2700 kW

PANI
N )=
What it is:

* allocating power per charger outlet following a schedule
(e.g., toggling between go kW or 180 kW — manually or
automated)

* allocating power dynamically per truck based on
operational needs (requires )

» controlling power across transformer substation hierarchies
* protecting and monitoring grid limits

e starting and stopping of charge sessions remotely

Sample Case:

fast charging during day shift, economic charging throughout
the night



real-time integration of charging and energy @)ﬂ
operations into the transportation schedule PAN

on

What it is:

* reconciling real-time information from vehicles (incl. GI55,
SOC), charging infrastructure, energy grid and TMS

* predicting needed energy and target SOC per vehicle per
trip

* planning/scheduling and constant updating of charging
activities, resources and timing for every vehicle

 communicating plans, updates and to-dos to all relevant
stakeholders (e.g., drivers, dispatchers)

Sample Case:

short turn-around-cycles in grocery distribution

k2.mobility GPS: Global Positioning System | SOC: State of Charge | TMS: Transportation Management System



keeping the eyes on the vehicles -
and the vehicles on the road PANI
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Overview

ALl X A ey * monitoring geo-location, SOC and traffic for every vehicle in

(3 18 November 2024  2.-

160 T2
> > o 9 N [}
g \ (o)p e
- E18 P X
13:53 6h48m 160 3 . 136 9 Finstadjordet rea tl I I l e
\ & £\ OSLOW
A 766 g Y - 0 S

B41.6% o1 4m

o 0 R & \ARNET * recalculating ETA and expected SOC constantly — adjusting
Bl ) | affected charge plans and triggering communication
updates accordingly

9442 Dugurd DEG8

7520 Lakkegata 23 kantine
17:20

= ek D T * * helping the fleet manager to devote time and attention to
*\ : business operations and customer service

— | B, N7 * generating recommendations to change the tourand
: | resolving the charge shortages of the EV (opportunity
charging)

411021 ISS - VG Kantine

Shell Frogner

9440 Dugurd H2

ASKO @ST - 331

Sample Case:

manage complex grocery logistics operations by visualizing
tours and related risks, adopting proven user-friendly patterns

k2.mobility SOC: State of Charge | ETA: Estimated Time of Arrival | EV: Electric Vehicle
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