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Mads Bentzen Billesa

Innovation and Partnerships
maben@DFDS.com



AN INTEGRATED PART OF P
EUROPE’S F=
INFRASTRUCTURE e

8.000 employees
9.000 trailers
60 vessels

8 terminals

40.000 voyages
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Strategy

To stay relevant we need to develop and

grow with our customers.

e Decarbonization

e Hutomation

- ships, trucks and terminals




Biofuel - development-production-consumption
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|
DFDS Invests in Biofuel Developer
Mash Energy

Sy Baibhav Mishra - April 26, 2019 ®533 wmo

(Image Courtesy: DFDS)

DFDS is investing in the start-up company MASH Energy ApS that produces biofuel from
agricultural waste, currently from the by-products of nut processing in Tanzania and India.
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Autonomous vessels / Highly Automated vessels
(ShippingLab project]

Autodocking
Fast, safe and energy efficient arrival and departure from port

Periodically unmanned bridge
1) Automated lookout
2] Navigator may leave bridge to rest or perform other tasks

Advanced decision support
Sensors and automation provide navigator with additional input,
e.g. lookout and anti-collision guidance and improved services

from shore.
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On board drone

UPTEKO

Project developing on board autonomous S ST
drone system - autonomous charging, S, R
ruggedized drone for secure operation in harsh
maritime environment with long service
intervals, docking support service providing Jo orsra
realtime video with augmented reality for T——
Captain and navigators.
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The drone will be able to perform a variety of
different tasks, that all add to the value proposition
: of the drone; man-overboard, fire detection and fire
management, pirate attack early warning, support
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On board drone
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Newbuilding projects
Economy of scale / sustainability in scale

GARDENIA & TULIPA SEAWAYS (4,100 Lm Ro-Ro]) delivered in 2017
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210x26m

4 cargo decks
262 trailers
21.3 kn.
19,200 kW

235 x35m

5 cargo decks
450 trailers
21.0 kn.
23,600 kW
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Road and terminals - optimizing cargo flows

Real time tracking cargo units or arrival times
o e MR e, T T

Cargo location and condition
is tracked in terminal

Efficient loading
process reduces turn-
around time

Cargo position data enables

precise information on .
. . Advanced planning of port

arrival time to customers .
and vessel operations and

optimal stowage with reduced
ballast intake
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Optimization of cargo operations - Dual cycling

A simple example of single cycling vs dual cycling
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An example of a deck with 54 trailer slots, fully loaded.
All jobs are unit length and operated by 2 tugs

Vessel Vessel
< 7/ < y . .
NV ", [ unioad )/ Single cycling : 54+54 = 108
unload I load unload & \ load
AN ; \load \ . '
L g > Dual cycling : 64
Yard Yard

(a) (b) Time saved 108-64 = 44

—— Wwith cargo
= = » without cargo
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Drones supporting terminal logistics Laren= g

A project developing drone and vision technology
to increase terminal operation efficiencuy.

Drones with intelligent processing autonomously
locates trailers, run security checks
(clandestines, etc], inspect for cargo damage and
maps space utilization.

"whenCreated” : "2016-08-11T19:38:18Z",

"latitude" : -38.643297,

"longitude™ : 20.793848,

"altitude" : 519.0,

"heading™ : 238.5,

"speed" : 203.72,

"ownerId" : "c29a854d-b98f-4ecc-ad18-ecfh91025067",
"assetId" : "ba0e9980-8b2c-4d70-9f9d-baf682d38c5a"
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|
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|
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1 "id" @ 6",

| "whenCreated" : "2017-01-14T11:58:35Z",

"latitude” : -70.758843,

I "longitude" : 51.857519,

| ‘eltitude” : 943.0,

"heading™ : 292.5,

I "speed" : 20.372,

I "ownerId" : "c29a854d-b98f-4ecc-ad18-ecfb91025067",
"assetId" : "ba0e9980-8b2c-4d70-9f9d-baf682d38c5a"

|

|

|

|

"whenCreated" : "2018-03-01T12:37:10Z",
tude” : 27.338111,
tude” : -82.533027,

nerId” : "c29a854d-b98f-4ecc-ad18-ecfh91025067",
"assetld" : "ba0e9980-8b2c-4d70-9f9d-baf682d38c5a"






Optimization - forecasting discharge times

Main Deck
1] 3 [37] [30] [23] [16]
[63] — Ramp up MD-0109 MD-0108 MD-0107 MD-0106 MD-0105 MD-0104
MD-0212 [2] L4 [ 36] [29] [22] [15] 9]
MD-0209 MD-0208 MD-0207 MD-0206 MD-0205 MD-0204 MD-0203
[ 46 [42] [35] [28] [21] [14] L8] [4]
MD-0309 MD-0308 MD-0307 MD-0306 NMD-0305 MD-0304 NMD-0303 MD-0302
[62] [ 59 [55] [51] [47] [41] [34] [27] [20] [13] L7 3] L1
MD-0413 NMD-0412 MD-0411 MD-0410 MD-0409 MD-0408 MD-0407 MD-0406 NMD-0405 MD-0404 NMD-0403 MD-0402 MD-0401
[61] [ 58] [ 54] [50] [45] [40] [33] [26] [19] [12] L6 ] [2]
MD-0513 NMD-0512 MD-0511 MD-0510 MD-0509 MD-0508 MD-0507 MD-0506 MD-0505 MD-0504 NMD-0503 MD-0502
[60] 157 [53] [49] [44] [39] [32] [25) [18] [11] L5
MD-0613 ND-0612 MD-0611 NMD-0610 MD-0608 MD-0608 MD-0607 MD-0606 NMD-0605 MD-0604 NMD-0603
156 152, [48 [43 [38 (31 [24] 17 L10]
NID-0712 MD-0711 NMD-0710 MD-0709 NID-0708 MD-0707 MD-0706 NID-0705 MD-0704
— Ramp down 1st hour discharge Discharged after 1st hour
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THANK YOU

Mads Bentzen Billeso

Innovation and Partnerships
maben@DFDS.com




