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Welcome and introduction

Mr Filip Boelaert

Secretary-General of the department Mobility and
Public Works, Government of Flanders



6,3 billions
tonkm

akbon ko eo. Kee? e Pt o xee
[ NRMM-regulation: emission standards (NOX, PM & VOCs) new engines, 85% lower (2019-2020)
| Use new engines and old remediation (greening consultant)
. 10y Ao atol o 000 PoH otele . Areer
CLINSH support: building OPS in North Sea Port, Ghent
akPan Ko oo Kee® ekelresss® o 2K, o o0
| Encourage use of alternative fuels: tax exemption for electricity, subsidies, port taxes
| CLINSH’s input (info real-world performance, cost—benefit analysis, fuel transition)
| Reduce emissions at quays by using OPS (CLINSH’s results about OPS technologies for IWT)
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Mr Rik Janssen

Regional Minister of the province of Zuid-HolIa ¢
and chairman of the CLINSH Consortium

Mr Francois Wakenhut

Head of the Clean Air Unit, DG Environment,
European Commission
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Welcome and introduction

Dr Alan Murphy

Associate Professor in Maritime Engineering at
Newcastle University
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CLEAN INLAND SHIPPING

Contribute to improved air quali
situated close to ports and inland w

By measuring to what extent emission red
technologies and alternative fuels can reduce
air pollutant emissions on ships and by OPS
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Understanding Inland Shipping Emissio |

e Airborne emissions from inland shipping:

e Continuous and discontinuous monitoring on ships

* The Fleet
* Monitoring Systems and Methods
* Initial Results

* Emissions burden in the environment
* Indexing and attribution of emissions
* Onshore measurements of ships sailing by
* The role of Onshore Power Supplies (OPS)
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Monitoring on ships — The CLINSH fleet

Green Number

technology contracted W
SCR-DPF 15 Vessels Total number of ships: 35
GTL 7 Vessel

-26 monitored to date -
-Boasting a variety of Green Technologies

FWE 2 VVessels
2 Vessel

Name/Description

SCR Selective Catalytic Reduction

DPF Diesel particulate filter

FWE Fuel-water emulsification (fuel mixed with water)
GTL Gas converted to a liquid to ease of use

Hybrid (SNCR- Combination of selective non-catalytic reduction
SCR) (SNCR) and selective catalytic reduction (SCR)
technology
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Ol
Tankers
RyGo (SCR-DPF) Seba (SCR-DPF) MTS Rozalinde (GTL)
Sulomaro (SCR-DPF)
Gouwenaar Il MS Semper Fi
_ (SCR-DPF)
Container
carriers

Mejana (SCR-DPF)
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———— %

Invontes
(FWE)

Vantage
(GTL)

Ora et
Labora
(GTL)

General cargo
(Bulk carrier)

MS Liane

(SCR-DPF) MS Philipskercke

(SCR-DPF)

Comienzo
(SCR)
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Monitoring on ships-Continous monitoring

Multronic




Multronic

Continuous
monitoring

TESTO350

Max Pruss
(SCR-DPF)

Discontinuous
monitoring
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MEIDERICH
2
Onboard measurements @ Berthlocaton
Moers #F . aunRoRT 55 | &
. . [ 40 | : (2
Experimental preparation: Duisburg e | ¢
* Time synchronization for all sensors BERGHEIM ¢
* Calibration of TESTO with fresh air Test location DUISBURG MITTE
e Reciprocal run
. RHEINHAUSEN
* And other quality assurance checks
d.mf'-“q‘

£

Medium low

MCR Medium high MCR|High MCR

HOCHEMMERICH

1000 1200 1400 1600

MCR = Maximum Continuous Rating

» Tests have been conducted in two conditions when
Frequency of Data collection: 1 Hz.




CLIN

Continous monitoring on ships- Raw data example
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— Engine Load (3D} k'W —NOx Flow (3D) g¢/kWh —Fuel Rate (183-3D) I'h

—> Erroneous data which should be filtered

: \

(]
e Wi % -.'!-t!lll-—-
10:38.3% 11145: 30

162386

Time of pronitoring

Typical raw data of a ship in a complete journey (Data before being filtered)
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Continous monitoring on ships- Raw data example
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— Engine Load (3D) kW —NOx Flow (3D) g/kWh

W |

'i

4

15 5:00: 36 9:11:36 10:33: 34 11:45:34

lime of monitomns

The data after filtering

. | ‘l' e ihlh h-ﬂlﬂ 4illﬂi l&'

—Fuel Rate (183-3

D) Vh

y

#&ni s ilu'l

<2036




MNOx [FPM)

Quality Assurance in Monitoring : A comparison between monitoring methods

1600
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Comparison between measurement of NOx using TESTO and Multronic sensofé"'é;__

—— Mulirenic — TESTO350- Newcastle University
100 150 200 50 100 A50 00 450 500 L&l 0 B50 Tod 750 BOO
Time [s]
Mean | StDV
TESTO 1464 75.4
Multronic | 1366 20.2
Diffi .
! eozence 6.7 * Difference was calculated based on TESTO'’s result




First analysis of data - SCR (catalytic reduction of NOx)

100

40

20

m LWF B MLWF-AF

OFF

=

SUSTAINABLE WATERWAY TRANSPORT, CLEAN AIR

MHAF

Mean

W HAF

76.1

271

LWF 75 ‘
MLWF-AF| 78
MHAF 49
HAF 41
Mean 61

StDev

21.8

6.1

LWF

With flow (WF)
MLWEF-AF Medium low

Against flow (AF)
MHAF Medium high Against flow
HAF High Against flow

Heading

Low With flow
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First analysis of data — Ship-Specific Emissioq Fact

@ SCROFF ‘

100 ®
_/ \_ ® SCRON

80

This graph shows a co
60 between real NOx emissio

o ship in CLINSH fleet with IM
CCNR test cycle benchmarks

Emission Factor

40 Tier | & CCNRI
° @ Tierll
[ ]
9 2 TTTmTmm==== e ~~ T - T-T-T-T-T-=----==-= CCNRII
- Tier 1l
EU Stage V
0
RPM == Low Med. Low Med. High High
Engine Speed/Load >

. Values normalized with maximum values of



SUSTAINABLE WATERWAY TRANSPORT, CLEAN AIR
NOx

Emissions in the - ““""“"
Environment

Example ship on August 15t 2018

g
=0.018176
= 0.021166
> (0.036428
= 0.042391
= 0.054622
= 0.057927
= 0.066473
> 0.086235

EEO0OEOSE =
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Emissions in the
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Environment

Test for NRW | domain

EOOCOOO -

fons

= 0.00019
= 0.021
=014
=05
=1.7

= 3.6
=51

= 7.2

NOx emissions in Aug 2018
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Environmental Indexing methodology

CLINSH Index

* Based on emissions rather than installed power

e Uses calculated weighting factors to prioritise pollutants

* This flexible method can be adjusted to suit the needs
the project or policy objectives
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Overall Environmental Indexing Framework

Vessel check list
Characteristics
Emissions
Discharges
Processes

fmmmm e e e e e e e o [ SCOPE Je ===t mmm——— ==

Veszel
Performance
¥

—=  PATHWAY
*

RECEPTOR Owverall Severity

¥
Hazard
Likelihood

L ¥
Hazard Severity si Hn:l
ignificance
Y

Hazard Severity
Weighting
e — — — — — — — — = == —=——=— 4 Shipinteractiorswiththe | _ _ | | | 0 o —_—
environmernt -

4
"
*

Ship Environmental
Index
Ship performance
data
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CLINSH Index

Airborne
pollutants

Part A
Indicator Weighting

Part B

Vessel

v
X
a

A

Vessel Environmental Specific
Performance Data
Normalising

Vessel Overall
indexing score
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CLINSH Index (Part B — Vessel Specific Data)

H

Normalising

l Vessel

OR =————— Pollutants

Validation
Continuous emission . Engine dafca l | Actual
itori g euEhal emissions
monitoring s v
Vessel Specific Data
Fuel Consumption _
(kg/voyage or year) > X = Estimated
g/voyag Y emissions

Engine power
Type of Fuel ,| Emission 4|

Factors

[

IMO, LR, IVL

Type of Engine

i

score
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CLINS

Initial Conclusions

 CLINSH Fleet — Established and Expanding
e Continous and Discontinous Monitoring — State-of-the-Art
* Data Analysis — Revealing Real-World Emissions Levels

» Future
— More ships being monitored
— Establish emission factors of CLINSH fleet
— Revealing the genuine effect of green technol
— Use of Indexing to Characterise and Monitor Ships
— Use of Indexing for Policy Interventions



Thank you for attending the
mid term conference!
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Case: the air quality research project in
German ports

Dr Dieter Busch
LANUV



Inland Shipping

Impact on Air Quality

LANUV-NRW 13.03.2019, Mid-Term-Conference, Dr. Dieter Busch; FB 77
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Impact of inland vessels on air pollution with NO,

1. Direct impact of ships on air quality

Where: Bimmen / Lobith (Rhine "out") and
Bad Honnef / Bad Godesberg (Rhine “in").
Who: LANUV NRW & University of Bremen

2. Air pollution (NO,) in large inland ports

Where: Duisburg (Duisport) and Neuss (Rheincargo)
Who: LANUV NRW

LANUV-NRW 13.03.2019, Mid-Term-Conference, Dr. Dieter Busch; FB 77
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Direct impact of ships to air quality

at the Dutch/German border

We use the water-sampling rafts of the

»international Monitoring Station Bimmen/Lobith (IMBL)*

which is operated by Rijkswaterstaat and LANUV NRW

LANUV-NRW 13.03.2019, Mid-Term-Conference, Dr. Dieter Busch; FB 77
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1. Direct impact of ships on air quality

* Sampling points without
significant street traffic influence

LANUV-NRW 13.03.2019, Mid-Term-Conference, Dr. Dieter Busch; FB 77
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Peaks of passing ships (NO)

Result of the Airpointer of
Bremen’s University at Lobith

Samplingstation with passive
collector and Airpointer at Lobith

NO [ppb]

10 =l
1

NO-Peaks passierender Schiffe in Lobith
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Each passing ship causes a clear peak
LANUV-NRW 13.03.2019, Mid-Term-Conference, Dr. Dieter Busch; FB 77
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Bimmen/Lobith: Preliminary Results for NO,

% RB

25,0 + ship on
luv side
bank

ug/m?

20,0

RB

+ ship on
lee side
bank

LANUV-NRW 13.03.2019, Mid-Term-Conference, Dr. Dieter Busch; FB 77

m 2017
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Bimmen/Lobith: Preliminary Results for NO,

%

25,0

20,0

m 2017

LANUV-NRW 13.03.2019, Mid-Term-Conference, Dr. Dieter Busch; FB 77
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What about the air quality in and around the
large inland ports?

* Intensive monitoring of NO, air pollution in the
ports of Duisburg and Neuss/Dusseldorf.

* In both harbors, a large-scale NO, monitoring with about 20-25
passive collectors.

In addition, a continuous measuring air monitori

l ; %iisburi and Neuss. :




Average values of the NO2 concentrations
measured with passive samplers (2018)
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What can we learn from these results?

 Inland vessels have a clear impact on air quality

 There is a distinct potential for reducing the
contribution to NO, -immissions by inland shipping

By doing this, the status of inland shipping as a "green"
transport alternative can be secured

« Ship emissions to the Rhine and big inland ports have a lower
impact on ambient air quality than expected
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Onshore power supply and the path toward
emission shipping — Experiences and perspectiv

Harriét Tiemens
Deputy mayor, City of Nijmegen

Bert de Groot
Deputy Director, BCTN

CLINSH midterm meeting 13 March 2019

Onshore power supply and the path towards
zero-emission shipping
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Nijmegen European Green Capital 2018

CLIMATE LOCAL SUSTAINABLE HNATURE AND

CHANGE TRANSPORT LAND USE BIODIVERSITY N I _l M EG E N

-

AcousTic -/ WATER
ENVIRONMENT CONSUMPTION

EUROPEAN

GREEN CAPITAL

:EHIE.RG“‘|Ir An initiative of the n
ECONOMY g ' PERFORMANCE European Commission

Onshore power supply and the path towards
zero-emission shipping
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CLINS

Remarkable sustainable achievements




| 1N h

SUSTAINABLE WATERWAY TRANSPORT, CLEAN AIR

CALL FORACTION

THE EUROPEAN GREEN CAPITAL NETWORK AIMS TO INSPIRE

CITIES WORLDWIDE TO BECOME MORE SUSTAINABLE AND
CLIMATE-RESILIENT BY CREATING A GREEN MOVEMENT




SUSTAINABLE WATERWAY TRANSPORT, CLEAN AIR

Our challenge: sustainable urbanization
.

. Growing cities, shrinking villages
. Housing, industry and recreation along th
. Economic importance but also environmenta

pressures of inland shipping (and transportin g
. App 100,000 vessels sail by each year

Source: City Region Arnhem Nijmegen Source: City of Nijmegén



Households woodburning ca. 10% of PM10 and soot (EC)
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Initiatives for cleaner shipping

To influence international Inland Waterway Transport is a eSS S
huge task for a single city. However we do what we can: i

e OPS for river cruise and cargo vessels (with ban on using
on-board generators where OPS is available)

» Differentiation of harbor dues (linked to Green Award)

* Permitting of bunkering site for (bio-)Liquid Natural Gas

e Participation in CLINSH and Green Deal Shipping and Ports
 Hosted Ports & the City conference 2018

* Cooperation with local companies for zero-emission pilots

Onshore power supply and the path towards
zero-emission shipping
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OPS locations on public quays in Nijmegen

*  Waalkade OPS for river cruise and cargo ships
* Waalhaven and Lindenberghaven OPS for cargo ships overnight and weekends
* Waalkade OPS also used for big events

Onshore power supply and the path towards
zero-emission shipping



Onshore power supply and the path towards
zero-emission shipping

Lessons learned from procurement

Nijmegen, Oostkanaalhaven

Company Status

APN Realisation Q2 2019 in CLINSH

EKI In study, ambition realisation Q3 2019 in
CLINSH

Daanen Shipping
(Westkanaaldijk) OPS available for own use

Rhenania OPS available for winterberthing cruise
vessel “De Zonnebloem”

Gelria / VPG OPS available for own use
BCTN Noordkanaalhaven, not on map

Despite CLINSH grant, OPS has low priority of
companies in industrial port

“Providing OPS to visiting ships is a hassle and
does not increase customer base”
Noise complaints from neighbours help
Tankships need adjustments to electri
operate pumps on OPS (chicken-
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Declaration of Nijmegen

* 19signatories (public & private) aim to jointly develop pilot projects for ne
and zero emission shipping

* A potential CLINSH follow-iin initiative?

_.nl}h__ﬁ EU Green Capital
Sy PoNTS A0 THE BTy Declaration

rrrrrrr Mg |t PremTi——
5 an-smart and healthy inland ports
and reglons and inland shipping sector
- m B B e e o mm B - l — = & % g H .= @

Onshore power supply and the pat! towards .

zero-emission shipping
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What we would like to work on with you *

e EU-wide financing mechanisms for clean ships
(NL Green Deal ?; Juncker funding?; ESCO-financing?)

* EU phase-out plan for polluting ship fuels

(Pathways to zero-emission)
* EU harmonised port dues approach

* Joint investment projects for OPS
(e.g. CEF, Intereg)

* Implementation in CLINSH 2.0 or in workpackage D2 (Policy tools & recommendations) ?
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Onshore power supply and the path towards
zero-emission shipping
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BCTN in numbers

Market leader with 30 years experience

v ~200 employees
v" ~600 customers

Operating daily:

v/ ~10-20 barges
v ~150-250 trucks
v 11 quay cranes
v 22 lift trucks

Expectation: 1 Million lifts in 2019

Onshore power supply and the path towards
zero-emission shipping
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BCTN network of container terminals®

-
Current zero-

Vessels:
e Den Bosch — Rotte
order)

* Nijmegen — Duisburg (un
study in INTERREG [Va)

* Nijmegen — UK (under stud

Duisburg

Trucks:

* First e-truck delivered
September (INTERREG)

Onshore power supply and the path towards
zero-emission shipping
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BCTN NIJMEGEN: Green logistical hub of the future

Onshore power supply and the path towards
zero-emission shipping
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Onshore power supply at the terminal \

*  OQurfirst experience with electricity for ships in 2015
* Cost 45 kEUR for 2 cabinets incl. digging, cables (40 & 320 m)
* Supported with grant by City Region Arnhem Nijmegen

kv

* Electricity replaces on-board diesel generators, saves ca. 10 kEUR annually
 Mandatory connection when berthing >3 hours, no fee for skippers
* Positive experiences and desire to go full electric!
* Next : OPS for reefer containers I S

Onshore power supply and the path towards

zero-emission Shlppmg Figure 4.7 OPS sockets on BCTN quay (source: BCTN)
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CLIN

First two zero-emission ships on order

Onshore power supply and the path towards
zero-emission shipping
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Thank You

'4‘:..':?.'
¥ - -

o Harriét Tiemens
Deputy mayor
| City of Nijmegen

Bert de Groot
| Deputy Director
BCTN

CLINSH midterm meeting 13 March 2019
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Tweeting about
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WiFi: VO Events
Password: vlaanderen

Twitter: #CLINSH
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Tweeting about
CLINSH? #CLINSH
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Greening the inland shipping sector. Interactlve
discussions among key players and with the
about the role of the ports

Philipp Westerwalbesloh

Traffic and Environmental Strategy, Port of Hamburg

Pieter Vandermeeren

Environmental Services, Port of Antwerp
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Greening the inland shipping sector
- Scope of action for the Port of Hamburg

HAE

Harnburg Port Authority

1. Shore Power
2. Environmental module of Port fees
3. Fleet of Hamburg

HPA — Philipp Westerwalbesloh
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Shore Power - HAAZL

Btk s

Landungsbriicken e

CInmarseiyEn

Atemwardeg it eta T

Hassbruch

Haiimiald Do -

Hurtiirg

EHPA | LY ) B - GeoBana-0E

HPA — Philipp Westerwalbesloh
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Environmental module of Port fees Iﬂ@

Harnburg Port Authority

environmental module of the fees since 01t Jan. 2019

Fullfilled norm regarding CCR/ NRMM | Classification Percentage addition/
in category deduction

UKO Worse than CCR | or no validation 0 +7,5%

UK1 CCRI 1 +5%

UK2 CCR Il or NRMM stage llla 2 0%
dﬁ%ucmg Nﬂmmn&raegtga\r} %Sr/:é)\(/ggg%t{%réfard:ﬁerﬁuanent achlevemfnt of the category necessary - 15%

HPA — Philipp Westerwalbesloh
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Fleet Hamburg

Gt

Flotte Hamburg

5 pillars of the
environmentally friendly

HPA — Philipp Westerwalbesloh

)
Q
()}
[
c
(5]
fo]
S
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HAE

Hamburg Part Authority

Low-emission fuels
Exhaust aftertreatment for new ships
Retrofit solutions
Innovative propulsion technologies

Energy efficient ship operation
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Hamburg Port Authority AGR
Philipp Westerwalbesloh mu

Hamburg Port Authority

J=P

Traffic and Environmental Strategy

THANK YOU FOR YOUR ATTENTION

HPA — Philipp Westerwalbesloh
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Tweeting about
CLINSH? #CLINSH
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Greening the inland shipping sector. Interactlve
discussions among key players and with the
about the role of the financial sector

Marco van Beek
Sector Manager Inland Shipping, Rabobank
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SUSTAINABLE WATERWAY TRANSPORT, CLEAN AIR

Greening the inland shipping sector. Interactive N
discussions among key players and with the
about the role of the shippers and clients
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Thank you for attending the
mid term conference!
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