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Objectives

1. Present today’s “environmental” challenges for shipping

companies.

2. Present methods of dealing with them for enhancing

company'’s overall “technical” performance .
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Challenges of Ship Management.

The marine Industry in this decade is undergoing transformation .
Besides implementing effective measures for dealing with “usual

commercial challenges “

e Achieve competitiveness / add value in a tough market

environment.
e Increase in operating costs.
e [imitations on Crew Resources.

The indusiry in one way or another, has to protect its assets by
addressing “Environmental Challenges” now for tomorrow’s “big

decisions”.

11/03/2013 3



11/03/2013

Environmental Challenges

e Implement the BWM convention.
e Reduce fuel consumptions / COZ2 emissions. (EEOI/ EEDI)

e Reduce SOx emissions. Implement caps on sulfur content of

fuel oil. 0.1% in (SOX)JECA areas as from 1/1/15, 0.5% world wide
from 2020.

e Reduce Nox emissions Tier lll NOx Emission limifs in (Nox)ECA

areas.

e Recycling. (The Recycling convention Ships)

e Ofthers



“Environmental Challenges”

Reducing CO2 emissions. (IMO EEDI /EEOL.)

e

Both indices have long been “debated” in the Industry. Their adequacy in defining

and comparing energy efficient ships is really in question, We can continue

‘debating’ ...

However, | presume there is no doubt within this room that both indices are:

performance indicators / drivers for improving energy efficiency.

IMO EEOI formula.(Applicable to existing / delivered ships).

e Akey performance indicator providing the CO2 level per unit of cargc

distance.

e Mcargo = Mass of cargo (ton / TEU /
Passenger.

e FC= actual Fuel consumption measurements.

e D = actual distance tfraveled over ground.
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Type of fuel Reference Catbon Cr
content | (t-COy/t-Fuel)
1. Diesel/Gas Oil SO 8217 Grades DMX through DMC | 0.875 3.206000
2. Light Fuel 0l (LFO) [ISO 8217 Grades RMA throughRMD | 0.86 3151040
> ?He;'gfw Ol 1180 8217 Grades VE troush RMK | 085 | 314400
4. Liquified Petroleum  [Propane 0.819 3.000000
Gas (LPG) Butane 0.827 3,030000
5 L1q1_11ﬁedl(anual Gas 078 2750000
(LNG)
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Dealing with challenges

How to reduce EEOI :

In mathematical Terms, this can be done by reducing the nominator and or increasing the

denominator.

The nominator can be reduced by implementing “operational procedures” for reducing “

required power/ energy”. e

Slow Steaming, Main Engine Turbo Charger Cut Out.

Trim opftimization .

Weather routing.

Optimization of engine efficiency /maintenance.
Propeller polishing and hull cleaning.

Operator awareness for saving energy and or implementation of “technical

measures:

The denominator can be increased on “rolling” average by:
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“Minimizing” ballast voyages and or maximizing of the cargo intake.



/ - Dealing with challenges

How to reduce EEOI? Cont.

Describing operational measures for reducing emissions may be useful, but they
are not efficient without evaluating accurate and reliable data of vessel’s
performance.

To measure vessel's performance accurately and  Fvan /Do
Implement energy efficiency measures companies
need to:

e Establish reference fuel consumption.

“base lines”. (M/E vs speed; G/E, Boilers).

Act Plan k
Check Do

e Measure accurately and reliably fuel
Consumptions speed drafts efc.

e Compare actual fuel consumptions /speed measurements against “base
lines” then implement the plan /do check act cycle for improvements.

Evaluate “investment” costs and decide “Technical solutions” for improved
performance.
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/ Dealing with challenges

How to reduce EEOI? Cont. f%\

Communications via Control Center

e T
o R
~
E-mail = E.E. Monitoring
= Efficiency Verification
= Optimize Optimization
DO T: || * Main Engine RPM

| * Main Engine Load
=== | » sFoc(g/kwh)
el * 2 L = DFOC(t/day)
N[ £\ /2| |+ ship speed(knots)

Some “Technical solutions”:

v Installing “reliable accurate” performance

monitoring systems.

v nstalling frequency converters / efficiency

Propul Efficiency
< Navigation Bridge > Monitoring kg/nm)
Reporting * Engine Efficiency

< Engine Room > Analy: (kw/nm)
. . + Management = Engine Performance
ropulsion aids o LI
g = Fuel Oil Flowmeter * Trim
= Temp. Press. et * Displacemen t

v nstalling power management system,

v |nstaling composite exhaust gas boiler separate

exhaust gas economizers for generators. Photoof th actu : ‘ '
:

 Using high performance Anfi Fouling Paints,

Applicable

Ship type All ship types Tanker, B/C All ship types All ship types
H H H H H H Retrofit Very difficult Possible Possible Possible
» Deratfing engine / modifying hull if worthwhile on
% Duct No* Yes Yes Yes
H H §_ Rudder Bulb Yes Yes Yes No*
EXISTIHQ Vessem' ETC . § Propeller Cap Fin Yes Yes No* Yes

* e resultant gain from such a combination may produce higher efficiency gain than the ones expected from each member device of the
ombination, but. mav not be so cost-effective.
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"ECO Pressure” Challenges.

EEDI.(Applicable for new buildings with construction date after 1/1/13)

e “Design” key performance indicator providing the CO2 level per unit of cargo moved per

distance.
0%
-10%
IR
Chapter 4, Regulation 2) c
Bulk carrier 961.79 DWT of the ship 0.477 o
Gas carrier 1120.00 DWT of the ship 0.456 ﬁ -30%
Tanker 1218.80 DWT of the ship 0.488 8 —_ Phase 0r 2013-2015
Container ship 174.22 DWT of the ship 0.201 o Te——
General cargo ship 107.48 DWT of the ship 0.216 = Phase 1: 2015-2020
Refrigerated cargo carrier 227.01 DWT of the ship 0.244 _ -
Combination carrier 1219.00 DWT of the ship 0.488 E .“""\-\-._\__
Passenger ship ] - T
Ro-ro cargo ship Not initially g;é:rljﬁ:gcﬁs‘gpl;r{:?:;i:”\f;oﬁhmgd EEDI ———— —E'LESE'_B_ _2_:)__-3 4+
Ro-ro passenger ship >
Cut off limit Capacity [DWT or GT]
| AuX. Engine(s) Energy Saving Technologies AuX. Engine(s) | | Energy Saving Technologies Main Power) I

nME

4 M
(11[ f Z Puizy Crmgey . SF GH_-‘(:)J + (Pu. -Crae-SFCae *) + ([n 7

j=1 i=l

J=l

ZPPTl(i) =

neff ne;
Z Jern- I’Afsqy(.)}?m SE C!E]—(i Jetrty - Pegitiy - Crnss- SFCW:)
=

=l

fi-Capacity-Ver - fu
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condition not for the “operational profile “of the

vessel).
e DWT Increase.
e Speed reduction

* Use of Advanced Technologies

» Hydrodynamics, Hull /propeller / water flow

optimization.

» |Installation of energy efficiency devices.
* Main engine selection / Derating / Tuning

» |Installation of heat recovery systems :
© Rudder Bulb

» Exhaust gas power turbine / T/G.

= Waste fuel recovery systems etc
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Dealing wi’rhchallenges

Methods for reducing EEDI: (valid for “design”

EEE Baseline
h
Base shi .
/ (average. ordinary ship)
(a) DWT increase B: Reduction Rate should be
H (b)+(c)? Or only (c)
A: Efficiency 1

Improvemen (b) Speed Reduction

e

l-

i \ {c) Technologies !
"

| B: EEDI Reduction Rate
!

ModlfledShlp — -_i'

J Existing
Design

» Reduction of resistance at Fwd & Aft
» Improvement of wake efficiency

Existing Design New Design

B

Energy loss by Hub vortex

Fuel comumstion for differant tumings

Technology

> Increase of propulsive efficiency by lower incoming
flow and hub vortex reduction

> Stable cavitation performance through asymmetric S e i
bulb shape

‘w/o Rudder Bulb

reduction
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Effectiveness of energy-efficiency measures. (Expectations)

Operational Auxiliary power Aerodynamics
Weather routing 1-4% Efficient pumps, fans 0-1% Air lubrication 5-15%
Autopilot upgrade 1-3% High efficiency lighting 0-1% Wind engine 3-12%
Speed reduction 10-30% Solar panel 0-3% Kite 2-10%

Thrust efficiency Engine efficiency Hydrodynamics

Propeller polishing 3-8% Waste heat recovery 6-8% Hull cleaning 1-10%

Propeller upgrade 1-3% Engine controls 0-1% Hull coating 1-5%
Prop/rudder retrofit 2-6% Engine common rail 0-1% Water flow optimization 1-4%

A x
jrom vario

Engine speed de-rating 10-30%
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Dealing with challenges

Caps on Fuel Sulfur content in force from 1/1/2015 onwards.
Existing vessels .

e Use low sulfur residual or distillate marine fuels in existing machinery,

e Installnew machinery (or convert existing machinery where possible)
designed to operate on an inherently low sulfur alternative fuel, such as
LNG, or

e Install an exhaust gas cleaning (EGC) after-treatment system (scrubber).
For New buildings,

e As above or
e Prepare for such installationse

A feasibility study with life cycle cost analysis for each vessel is
recommended prior to deciding best solution suitable for her operating
profile.
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Dealing with challenges

Tier lll Engines (Reducing NOx Emission limits by 90% for NOx ECA areas).

Reactor
sealing (V3)

Burning LNG. Two-stage turbocharging
Selective catalytic reduction / Exhaust gas

g Controllable

T

Exhaust gas

receiver

. . 1 valve (V1) ‘"‘ix ;‘T 1
reC|rCU|OT|On. reactor X q‘ ]
Controllable '
13 valve (V2)
16 4
14
o Tierl Scavenge
E 12 - air receiver
.
U;! 10 4 Air y Exhaustgas out
"E' aks 1 soyave M M
K - Eg
: Tier I (Global) . %ﬁ. ,,,esc,u.m,!
Coser | )
S ;| E = K - -
{ A
4 \ EGR Blower
4- 82
N — Tier Il (NOx Emission Control Areas) i h |2l =2
Fresh wate Water Sl
2 4 ‘NaOH & Treat-
S/D valve tank 7. ment
C/O valve [_ System
U T T T T T T T T T T EGR Blower
0 200 400 600 800 1000 1200 1400 18500 1800 2000 2200 wis -I
Rated Engine Speed, rpm Y ScrUbbernud s,u; 3
K3 e D—- i
NaOH pump $
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T
Dealing with challenges

Compliance with the BWM convention.

Various systems of different technologies are available. (Filter — electrolysis -
UV, Electroclorination / Neutralization, Filter coagulation - Ozone etc.
Managers will have to select what is best for the ship.

Considerations for Compliance with the BWM convention. I ‘J\
o System suitability. (Existing equipment, ballasting requirements —active
substances salinity —trading pattern- approvals.)

e Costs considerations. (Capital outlay per vessel —initial installation costs
/time - operating expenses —electrical power — maintenance costs —
adverse effects- etc.

e Lay out considerations (space — dimensions —piping and cabling — storage
in case of active substances etc.).

o System supplier. (experience —reliability — support availability- spare part
supply etc.).

A feasibility study with life cycle cost analysis for each vessel is recommended
prior to deciding the best solution.
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Dealing with challenges

Besides addressing operational and or ﬁ\
technical measures for improving the of NANN
energy efficiency of ships;

COMMITTED TO
CONTINUOUS
IMPROVEMENT/

28 s YES, IT*S BRILLIANT,
values 2EC: e»ug&eggx‘romgulnu
o hetter VENET TBR
organisation:
:%fstee&bEhaWOUf':E ;

“The human factor”

“Competence” of human resources with the
right attitude / dedication in fulfilling tasks
effectively

as well as
the “Management of change”’

both from the operations and maintenance
point of view should not be neglected.

It is the good machinery and human interface
that will provide the best results.
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