SHIP AND PORT EMISSIONS -
REGULATIONS AND SOLUTIONS

Prof. Dr.-Ing. Carlos Jahn, Wilhelmshaven, 28.04.2016
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The Fraunhofer-Gesellschaft at a Glance

The Fraunhofer-Gesellschaft undertakes applied research of direct utility to private
and public enterprise and of wide benefit to society.

€ 2 billion
o e

T . ., € 1.7
il R billion__
Nearly 24,000 =« e “ LA R

is contributed by the
German federal and
Lander Governments.

Wolfsburg
stattr e
*
Lemgo o
°

<\
+= (O
()] —
AT More that 70%
:i ai is derived from
2: f: contracts with industry
Ui g and from publicly
o E: financed research
O Ol projects.
66 institutes and research units ey
2014
]

~ Fraunhofer

CML



]

I .
e oo

{11

e —

B O
a2 e

Port and Terminal 5 Ship and Fleet #% Sea Traffic and Nautical
Development "> - Management 1"~ Solutions

L

"
Ll

TRy

'l' ‘l‘, ] '
J

Quelle: HHM - M. Lin




Agenda

Introduction

Ships

Ports

Outlook



Ship Emissions

_ \ Ballast Water

*Particulate Matter

-
Quelle: picture-alliance/ dpa % FraunhOfer
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IMO Regulations in the field of energy use and emissions

MARPOL
International
Convention for the
Prevention of
Pollution from
Ships (Garbage and
Wastewater)

Ballast Water
Management
Convention
Control the spread
of invasive alien
species and
pathogens

EEDI
Energy Effiency
Design Index,

indicating specific
CO2-emissions of

vessels

Antarctic
Amendment to
MARPOL
concerning use
and carriage of
Heavy Grade
Oil in the
Antarctic area

—

1973 2000

SECA
Sulfur Emission
Control Areas

2004 2006

ECA
Emission Control
Areas, limiting
emissions of sulfur,
nitrogen oxides and
particles of vessels

2012 2013

SEEMP
Ship Energy
Efficiency
Management
Plan, continuous
optimiziation of
energy use in
vessel operation

2016

Construction
Standards for Oil
Tankers
Amendment to
SOLAS, Goal-
based ship
construction for
classification rules
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CO2-Emission Reduction

IMO AGREEMENT ON TECHNICAL REGULATIONS WILL REDUCE SHIPS’ CO,

MARPOL Annex VI, Chapter 4 adopted July 2011

Regulations EEDI requires New ships New ships New ships
enter into force  new ships to must improve must improve must improve
for over 90% meet agreed efficiency 10% efficiency up efficiency 30%
of world fleet efficiency targets to 20%
Ship Energy 20% €O, 50% CO,
Efficiency reduction per reduction per
Management tonne/km tonne/km
Plan (SEEMP): (industry goal) (industry goal)
mandatory
implementation
for all ships

2013 —> 2015 —> 2020 ——> 2025 ——>» 2030 —>» — 2050

—

www.safety4sea.com/ % Fra u n hOfe r
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ECA and SECA in a global view

M SOx - ECA
M NOx and SOx - ECA
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ECA and SECA in a global view
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ECA and SECA in a global view
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How to comply?

Quelle: www.articles.maritimepropulsion.com/article/Is-methanol-the-future-of-maritime-fuels20811.aspx
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How to comply?
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Nitrogen Oxid and Sulfur Concentration at Wedel/ Elbe before
and after SECA Implementation
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Port Emissions

Light and Noise

(BImSch@G, Federal Immission Protection
i Law, 1974)

| (EU Regulations
595/2009 and
§ 582/2011)

= Applicable standards in HS Rolling stock
subsystem TSI (2008/232/EC)

|
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Light ans Noise Emission Reduction

B LED lighting systems lead to energy
savings

M Light pollution can be reduced by a
more targeted illumination and the
reduction of the lighting duration in
general

® Noise Emissions from railways can be
reduced by 20dB(A) using noise
protection walls

® Emissions from cranes and terminal
vehicles is reduced by using innovative
engines, gears and brakes

® Noise from transport vehicles decreases
by implementing speed limits or using
new road surface materials
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Battery-driven AGVs at Container Terminal Altenwerder
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LNG Hybrid Barge (Becker Marine Systems)
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LNG PowerPac (Becker Marine Systems)
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Green Ship

’ How to Make the Ultimate GREEN SHIP ?

Kite-Sail System
Can Reduce Fuel
Consumption

by 20-40 %

Sandwich Plate
System

Improved Hull
Paints
Reduces Friction,
Fuel Saving

Up to 8%

Helpful in Green
Recycling of Ships

Rig-Sail System
This Hybrid System
Can Save Fuel

Air Bubbles
Hull Lubrication
Reduces Friction,

Increases Speed,
Fuel Saving Up to

10%

Solar-Sail System
This Hybrid System
Can Save Fuel

Green Propulsion
“Duel Fuel Engines”
“Water in Fuel”
“Exhaust Gas Recirculation”
“Fuel Cell Technology”.

Reduces SOx upto 100%
NOx up to 35%

Optimized
Cooling System

Can Save 25% of
electricity,

Advance Rudder
& Propeller
New design can

Speed Nozzle
Increases efficiency
at higher speed.
Fuel Saving

Up to5%

save fuel up to 4%

© Fraunhofer -- Seite 25
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NYK Super Eco Ship 2030

po

NYK Super Eco Ship 2030

i \ Green lShip Design for the Future o
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Innovative Terminal Concept by Royal Haskoning
Central Terminal Steinwerder

E-powered
terminal trucks

e —

fully automated

crane operations

and terminal .

21 Waterwall:
noise
protection

Hinterland
: connection:
=~ | Train only

- -

-
Hamburger Port Authority (2010 % Frau n hOfer
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Conclu5|on Regulatlons
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Acceptance
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