BUCHAREST 2018 SYMPOSIUM ON MICROGRIDS University
Politehnica of Bucharest, Romania 2- 6 September 2018

Micregua'id Martitiere

Josep M. Guerrero a
Professor in Microgrids, IEEE Fellow,
Department of Energy Technology
Aalborg University, Denmark
joz@et.aau.dk
www.microgrids.et.aau.dk



Case 2b Mortality
Cardiopulmonary
1-10
@ 11-50
® 51-100
@® 101-200
@ 201-300

@ :01-600

e o—f"'}L
g

7 e/
Source Mortality from Ship Emissions: A Global Assessment, Corb
Winebrake GreenKaS|bhatIaEynng Lauer, 2007

loha
€

are generated by ships




=
AN S
Mﬁﬁ@f S'ﬁt@“@7 -
'rg(‘)ﬁn‘
Several methods for improving fuel efficiency
LNG
Waste
Heat
recovery Port-to-ship
Shore
connection

Hull
optimisation

Source: Schneider Electric

é?b'grids.et.aau.dk




Sh

€O, /tonne-km (grams)

25

20

15

10

State-of-the-art of

ppi ngos

w— e Business as usual

f SPS

CO2 Reduct

Design: New
ships 20%
more efficient Design: New
(mandatory ships 30%
IMO EEDI) more efficient
(mandatory
IMO EEDI)

e Shipping industry relative CO, reduction goals

ﬂ
¥,
Q'O

«“ AD""

o,
% unve®

on Goal

Business
as usual

Ship design

Te
chnicat !/ opery tiona|

Entire sector
50% more
Design: Entire fleet efficient
30% more efficlent

(25 year ship life)

Source : ICS

S

@
&
o



= State-of-the-art of SPS (4
oo '

Comparison of CO, emissions between modes of transport
Grams per tonne/km Source: Second IMO GHG Study (*AP Meller-Maersk, 2014)

3.0 Very large container vessel (18,000 teu)* W
te'.l:twenty-foot equivalent unit

5.9 Oil tanker (80,000 — 119,999 dwt) H dwt=deadweight tonnage |
7.9 Bulk carrier (10,000 — 34,999 dwt) h

|
80 Truck (> 40 tonnes) m
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2 State-of-the-art of SPS
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The MV Emm#eerskofficially carries 11,000 TEU (14 tons gross gach
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1) State-of-the-art

Emma Maersk, the world's currently largest container ship in Aarhus 5-9-2006
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The biggest in the world:

A 2,000 metric-ton fully-electric

70.5m long, 13.9m wide, 4.5m deep, 3.3m draft design . .
Launched late 2017 in Guangzhou A I bes
Guangzhou Shipyard International Company Ltd. ‘'
70.5-meter cargo boat

Lithium battery

Cruise for 80 kilometers

2h charge @ 2.4 MWh
Top speed is 12.8 km/h
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The electric propulsion solutions applied for some of the main vessel types.

Based on the difference requirement of the ship mission.
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Cruise vessel




Integrated Power System (AC)
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Source: Typhoon HIL
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