Fleet Performance Management & Reporting
Naples Shipping Week - Green Shipping Summit
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Why Fleet Performance Management?

What to measure / which KPIs?

Which data to collect and how?

Which systems to integrate and why?

How fast could we be?
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Many hardware based measures have been exploited, what is next
now

Improving the vessel:

g New vessels

g Propulsion plant How to improve the
operation of the vessel?

._Mmg{mvsw-- g Retrofitting FLEET PERFORMANCE
MANAGEMENT
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Industry leaders are focusing now on the 4th wave of energy
efficiency improvement

: - Performance management
: = Voyage optimization

- Collaboration
Improve
: ship design !
| _ . (retrofit)
: Applying new
i tools (trim,
Reduce speed Weenag;cimeer’
& do “things monitoring)

better than
before

Post slow steaming measures

4 DNV GL© 2014 Februar 2016 DNV-GL
ECO Insight



Performance Management: A lot to be gained
- substantial consumption differences, independent of ship types and size -

Fuel oil consumption/Nm during sea passage

2000 -
3000 TEU
Container

Panamax
Bulker

MR Tanker

FOC/Nm

Source: DNV GL AIS Benchmarking workbench, world fleet averages full year 2013

B Market Average
Il Best in Class Liner

= Industry leaders claim to have
achieved 25% performance
improvements post slow
steaming, largely driven by
performance management

= Performance management teams
are being established by
operators and managers

= Performance variances between
vessels and fleets underscore the
improvement potential
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The benefits of a good performance management system are
threefold

= Prove to your customers, financing bodies and other stakeholders

Transparency that operations is in control

= Build visible line of defence against fuel claims

= Allows fact based collaboration between departments and with
industry partners (suppliers, customers)

= Makes you compliance with existing (ESI, CSI, CCWG) and
Compliance upcoming environmental reporting (EU / IMO MRV)

= Improves TMSA scores in chapters 1A, 10A and E by providing
KPI monitoring and external benchmarking

= Saves fuel (or costs for fuel claims) and lubes costs and avoids
Cost position engine breakdowns

= Saves investments in wrong fuel saving technologies

= Reduces reporting effort for crew and manual data management
efforts ashore

= Changes behaviour of shore and vessel teams towards more
efficient operations (sometimes against “seafarers tradition”)
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EU environmental regulation will require continuous “"Monitoring,
Reporting and Verification” of emissions based on fuel consumption

Reporting needs:

For each ship and for each
voyage to, within and from EU
ports

1.
2.

N o U R W

port of departure / arrival

amount and emission factor
for each type of fuel
consumed in total [...]

CO, emitted
distance travelled
time spent at sea
cargo carried
transport work

Timeline:

Dec. 16: Verification guidelines
available

Aug. 17: Monitoring plans to be
handed in to verifyer

Jan. 18: Start voyage reporting

Jan. 19: Submit first voyage data
sets (ie log abstracts) to
verifyer

IMO has agreed in principle on a similar approach for all voyages starting 1 year later.
(with DWT as “cargo carried” proxy), there will be two parallel regulations in force!
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Environmental reporting should be delivered out of same
performance management system to avoid double work

S ELEE

Explanation

CO2, NOx and SOx emissions and awards documentation and management of
the energy efficiency. PM is included indirectly because of its strong link to
SOx

Some leading ports have started to provide discounts on harbour dues to the
cleanest ships calling at their port

CO2, Nox, SOx and Particulate Matter (PM), Water and waste control (ballast
water, bilge water etc.), Chemicals (antifouling, lubricants etc.)

rating to ships and shipping companies based on their environmental
performance

Emitted CO2 amount on the way to or from EU ports and in EU waters, time
spend on the way to or from EU ports and in EU waters, Amount of cargo
carried and cargo transport work in the relevant times, Sailed distances on
the way to or from EU ports and in EU waters, EEOI in the relevant times,
Departure and Arrival ports in, on the way to or from the EU

Most comprehensive reporting scheme in place for container liner operators,
incl. EEOI, NOX, SOX, certificates, garbage etc.
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A performance break down of a vessel: ECO Insight modules

Fuel Engine Hull & Propeller Voyage
quality Performance Performance Performance

A

» g
»

A\ 4

—_——————

Fuel
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Fleet performance management should explain WHY a vessel
performs worse than others — a comprehensive view is needed

Major performance categories Example KPIs

G Wy | Operational modes
Voyage G H by P Consumption
performance Speed profile

Weather condition

Energy Efficiency Operational Indicator (EEOI)

Hull & Propeller e Hull & propeller performance drop due to fouling

f Normalized speed power relationships
perrormance Slip

Trim

! Consumption, SFOC, RPM, loads, pressures,
Engine & systems Yl 15 ! running hours, production rates, temperatures at
performance — Main and Auxiliary Engines
— Boiler
— Cooling water system
— Pressurized air system

Fuel — Lube oil system

performance - ‘ Bunker statistics & performance by vessel
Fuel quality per port / supplier
Fuel quality benchmarks

Environmental Emissions

performance - Disposal
Ballast
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Many decisions can be taken given a comprehensive set of KPIs

Example KPIs

EEOI

Consumption
Speed

Operational modes
Weather condition
Trim adherence

Performance drop
Slip
Baseline performance

Consumption

Engine Loads

SFOC

Turbocharger RPM
Combustion pressures
Scavenge air pressure
Exhaust Gas temperature

Bunker statistics

Sounding corrections at ports
Fuel quality per port / supplier

Emissions
Disposal
Ballast

Example Analysis & Decisions

Improvement of EEOI, do measures pay off

Spread among same vessels, distance to benchmark
Slower speed, less speed variability

Maximize sailing time, minimize waiting (speed)
Reason for performance difference, routing

Hull & propeller cleaning
Consumption at different speeds, drafts etc
Trim advise followed, trim logic in place

Spread among same vessels, distance to benchmark
Auxiliary engine usage

Distance to engine baseline, engine maintenance

TC maintenance

Cyclinder condition

TC maintenance

TC / engine maintenance

Select bunker supplier / port
Increase sampling usage
Bunker purchase & claim management

Reduce emissions
Reporting (CCWG, ESI, EU-MRV)

12 DNV GL © 2014
ECO Insight

DNV-GL




Benchmarking intra-fleet, against baselines and with industry is
the unique capability of ECO Insight

HFO-equiv. FOC per NM o HFO-equiv. FOC per NM - Insight

il riF] il JEE R riF]
T T ouiso
Insight I 11
0.140 —
Insall | i [}
gu.uu— Year Label = 2014
Plan [ | = Month Mumber = 2
Day of Month = 14 -
0.100 o
HFO-equiv. FOC per NM = 0.135
Pure [ § | ]
0.080 S
0.000 0.020 0.040 0.060 0.080 0.100 0.120 1 | z | 3 | 4
MT/MM 2014
Legend: Own Vessel Group average Own Target (e.g. Charter party)

Compare against: Own vessels (of similar size), vessel group average
« Vessel specific baselines (sea trial, shop test, CFD)

« Industry benchmarks (speed, consumption, op. profile, fuel
quality - world fleet, same vessel type and size)

« Own targets or limits (e.g. SEEMP, charter party)
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Good baselines guide analytics throughout a fleet performance
assessment

CFD baselines used for normalization User defined baselines for speed-consump.

Normalized propulsion power at vessel speed - , HFO-equiv. FOC per day at speed - Insight o

30,000 ‘ HH POE
K. Co B A
25000 2 Tilsg
L ]
20,000
T -
2 15000 ¥

10,000 : / ” .,
5,000 r/ e
0 - *

0 5 10 15 20 25 30 .
Knots 40 .

20 ot .

Hour = n/a

Series = Sea trial

Vessel speed [knots] = 12.7
HFO-equiv. FOC per day [MT] = 13.2

T T 1 o
0% 10%: 20% 0% 40% 50% 60% 7% BO% 0% 100%  110% ) 2 4 8 8 10 12 14 16 18

Load Knots

Shop test baselines used for Engine & Systems
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Fleet status map

Vessel status - DEMO Company June 2015 - copy from PROD 2015-09-18
e S wrees. SR =

+ BN - e
| Select measure:

= One view: -

|“t.
= Where is the vessel! ion (T
l:f_ s . & \ Uobradursea

= Qut of target! (traffic light %:_.. R+ ot
scheme) e,

P

Arohion:5en

0128 Taget:D.100
343 Taget: I7.0
14 Taget 110

Indian @

DNV-GL
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Dashboards always compare vessel group and dive deep into a
single vessel in the same view

Dashboard -

UPDATE >

Select vessel group(s):

]I group
[P group

Select all Deselect all
Select vessels for ranking:

[ Insight
[ Insail
[JPure
[CJPlan

Select all Deselect all
Explore single vessel:

Insail
Explore single engine:

Main Engine 1
Date presets:

Custom interval
Fram:

|Jan 1,2014 | i
To:

| Dec 31, 2014 | 'mm-

Compare against: v

Select filters:

II

Operational mode:

[ | Loading/Unloading
[IManeuvering
[JMixed mode

| Sailing

[ waiting

My dashboards

Upload/download data

Home

EEQI

Vessels

Voyage » Vessel »
I
Emissions Consumption Speed

Users

Engines & systems »

Profile

Companies

My company

Fuel

Trim

Comments

?

\

T
Insight

Insail
Plan

Pure

0.000

[ Ranking of vessels

HFO-equiv. FOC per NM (i )

0.020 0.040 0.080 0.080 0.100 0.120

MT/NM
I\

T paso

0.100

MT/NM

0,050 A

0.000

'Y Explore single vessel - Insail

HFO-equiv. FOC per NM - Insail (i )

\

S

Year Label (UTC) = 2014

Month Number (UTC) =1

Day of Month (UTC) =1

World fleet group = General Cargo

Wigrle fleet size = 20,000 up 1o 49,999 tone

World-fleet-average = 6:.084

J

T
Insight

Insall

10

1 1
1 1
L N |
L | |
20 30 40
MT/day

HFO-equiv. FOC per day o HFO-equiv. FOC per day - Insail °

Fuel consumpt. per consumer 0 Fuel consumption per consumer - Insail
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The outside-in view with external data help you to make the right

decisions

AIS benchmarks

Satellite weather

Fuel samples

Speed: compare your speed mgmt. with market segment

Operational profile: see optimization potential in port stay
times or in waiting times

FOC: See fuel efficiency improvement potential against
market segment

Weather: Compare with reported weather and identify
overstating of bad weather

Fuel quality: Identify performance gaps due to actual fuel
quality

Fuel benchmarks: Find ports / suppliers with good fuel
quality track record

17 DNV GL © 2014
ECO Insight

DNV-GL
Februar 2016



Performance management decisions happen on three time
horizons — periodical reviews give the largest decision space

Periodical reviews

EEOI

FOC

Speed + Speed Mgmt.
Operating profile

Trim adherence

Hull / prop. Cleaning

Engine maintenance

Fact based collaboration is key in all horizons!!
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Most advanced hull degradation on the market reduces

uncertainties on hull fouling

« Hull fouling adds resistance to the
hull and is typically the “residual”
effect on performance (after
everything else is explained)

« World fleet is sailing with up to 30%
added resistance on average due to
hull fouling, which translates to apx.
20% surplus fuel consumption

* Fouling depends on many factors, an
advanced computation is needed to
assess when a next cleaning makes
sense

Vessels measured power corrected by
wind, sea state, swell and viscous

effects Norma-

lization to

the same
speed,

draft, trim

Power Rating (in %)1

Vessel required power at relevant

operating conditions acc. to vessel CFD
model

1 new ship 100%, performance drop due to hull fouling to a value <100% showing add. resistance
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For hull degradation you need to know relationship between speed
and power over time

Engine Propeller Hull
Efficienc Efficiency Efficiency

¢

How does my coating protect my hull (between docking)?

How effective is my coating?

When should I do the next cleaning?

How effective was my cleaning?
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Innovation for hull degradation: DNV GL has successfully
introduced low frequency snapshot reporting into the market

Snapshot data:

+ Data at a certain point in time
including its ambient conditions

* e.g. Speed through water, delivered
power (torque & rpm), weather

High frequency data
(15 s from autologging system)

Standard method (ISO part 2)

Low frequency data
(1-3 x /day from manual system)

S

Alternative method (ISO part 3)

Further filtering of data
(bft 4, > 2C water temp,
etc.)

Normalisation of data (no
data loss)

Not recommended as
averaging over a period of
time (weather the last 3
hours, average power last
day) leads to additional
errors
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The new fuel module will allow you to identify performance
difference due to fuel quality and find the best ports / suppliers

Energy content o Energy Content - Insight o
o i) o rir]
T T 43
Insight
i i 425
Pure 1 1 42
i"' 5
41
T 3
Flan . I 41 -
Insail T | 405
40 Year Label = 2015
4.2 41.3 .4 415 416 % | Month Number = 6
Mdikg Day of Month = 24
Port name = FLUSHING
Supplier name = TRANSCOR ENERGY S.A,
Fuel type = HFO
- Fuel grade = 380
CCAI o CCAI - Insight Energy content = 40,61
il T rir] il rir]
T T
Ptan [ | [
850
Insail 11
848 -
Insight 11 o
846 *
Pure I . B4
B 1
840 842 844 846 848 850

Analyse own
bunkered fuel types
and quantities

Comparing fuel
quality across ports
and suppliers
available in the
market

Identify performance
gaps due to bad fuel
quality compared to

the market

Enabled by access to
largest marine fuel
sampling database

||
In cooperation with UI 5
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http://www.v-p-s.com/index.html
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For fleet performance management you need to collect two types

of data

Event data:

data over a period of time (e.g. noon-

to-noon, or since last event)

Needed for voyage and fuel performance

Avg. speed
Distance

Snapshot data:

Data at a certain point in time
including its ambient conditions

Needed for hull and engine performance

Pressure

Hooks up to existing ship-to-shore
processes in a shipping company

Arrival, Departure, Noon, BOSP
reports

Manual input is required, but
quality can be improved
significantly if plausibility checked

Data exists but often only onboard
(e.g. engine logbook)

Measured once to several times a
day

There is no need to change existing data collection processes.
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What is better: Manual or automatically captured

Manual entry:

Manually entered on board

Automatic collection:

Directly measured from systems

Known to crew, no installation effort, data
quality issues

Key voyage parameters like BOSP, arrival,
bunkering, departure, cargo, EOSP are
always manual data

Golden mean:

Manual entry, but plausibility checked
against ship and company specifics

Event data and (low frequency) snapshot
data covering 90% of relevant
performance KPI

Only relevant for snapshot data

Data are high frequent, which is relevant for
a few additional KPIs (like autorudder
movement or engine overload)

Need to go to every vessel, suited for “high
investment vessels”
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Navigator Insight onboard - data entry in easy-to-use software
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DNV-GL
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= |
Pt
RIA (UFC) 36as
Lt et Deparize n
AUIC) ISR OM0
Due: e 380
-
|
|
|

Voyage based structuring

Easy to use, smart default
values reduce entry errors

Data entered only once -
automatically re-used

Plausibility and
completeness checks (as
all reports are linked)
against prior entries and
ship specifics

Sophisticated
bookkeeping for fuel and
lubes

Not ship specific - easy to
install on hundreds of
vessel at the same time,
initialized from

Navigator Insight onshore
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Examples: Helping the crew to report in a simple manner...

Navigator Insight

DNV-GL
® o - - = -
m Voyages o - special event 5% New operational event
7 Arrival
ﬁ Events Voyage - Stage ? Sailing notice e = TZ] | Value Check | Type
412 (AANT) 7 Departure | + 00:00 (%] Initial State
1 Manage Masters 412 (AANT) i 7 Begin canal passage il + 00:00 a Arrival
412 (AANZ) W 7 Frdcenelpassage + 00:00 i ] Noon (Position) - Port
R :
E Communication 412 (AANZ) L Begin of sea passage !l + 00:00 o Departure
End of sea passage 0
412 (AANZ) op + 00:00 Bunkering
ﬁ Setti li 7 Begin Anchoring/Drifting .
ettings 412 (AANZ) 7 End Anchoring/Drifting | + oo:00 (1] Begin of sea passage
Noon (Position) - Sea passage
FILTER BY VOYAGE 7 MNoon (Position) - Port
Al ? MNoon (Position) - River =g
412 (AANZ) 7 Moon (Position) - Stoppage G u I d I n g th e CreW
413 (AANZ H
Hm ETA update what to fill out
\ J

ROBs always visible

@ ©)

— INFORMATION

Ship name:
Service/trade:
Voyage-stage:
Voy.leg-type:
Voyage state:
Origin:
Destination:
ETA (UTC):

RTA (UTC):

Last event:
at (UTC):
Due:
Master:

Paranagua Express
AANT
413

Morth America East Coast - Coastz

Sea
HAMEURG DE
ROTTERDAM NL

Begin of sea passage
2014-03-19 15:30
4557h 24m

Torsten Buessow

7

HSFO
»1%

2000.0

= REMAININGS ON BOARD

Heawy Fuel Diesel/Gas Qil

LSFO HSDO LsDo
<=1% =0.1% ==0.1%

1850.0 0.0 430.0

3850.0

490.0

Total 4340.0 tons

Lubrication Qils [litres]
Circulating oil &/E 30.0
Circulating oil M/E 30,0

Cylinder oil (HS/LS) M/E 100.0

Sterntube sealing cil 10,0
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Examples: ...and ensuring proper data quality onboard

. z ( 1\
Noon (Position) - Sea passage heck CHECK RESULTS
E MNo. of issues: 7
Sea + | Machinery operations A/E: incomplete (]
Wind wave height [m] 3 Pl . b . I _t h k ~ | Fresh water ROB: missing [i]
Wind wave periad 5] 30 a u S I I I y C ec S ~ | M/E: work/speed mismatch [i]
- The average speed (taken from your sailed distance and
Swell 1 height 2
Wel L wave helg [m] O n boa rd its duration) compared to the M/E power entered in
Swell 1 wave period sl 25 machinery operation. does_ not seem to match._PIease
double-check the sailed distance and/or machinery
Swell 1 wave direction  [deg] 0 operations values.
Swell 2 wave height [m] 2 (total M/E power is 2000,
M/E power should be between OkW and OkW)
Swell 2 wave period [s] 20
Swell 2 wave direction [deg] 90 ~ | M/E: work/consumption mismatch [i]
Current speed [kn] 3 The M,I"E consump_btlon compared to the work entered in
machinery operation does not seem to match, Please
PR double-check.
Current direction [deg] 60 |
Calculated max. consumption for M/E is 0.72t,
Ice min. consumption is 0.38t,
Coverage ~  Bth
Situati 2 {a) Machinery operations: work/power mismatch  €)
ituation v i v -
I The work and power you have entered do not match,
one of these values may be wrong. Please double check
Only fuel that has been the value.
— Consumptions (engine: ME)
P bunkered can be consumed e

Duration [hhh:ram]: 4557:32 | [ | Duration since last event "Begin of s2a passage” at UTC: 2014-03-19 15:30 ~ | Sailed distance OG: too small (3]

Fuel consumers: ]L # | Sailed distance TW: too small (1]
Main engine(s) - 1.00 [t] The sailed distance through water is smaller than the
L ] = air-line distance between here and your last position.
(+)  FuerType | s | H2054 |Visclest) [Densikg/m?] EDN | Consumedl |

RMG 380 ~ 1.00 1.0 1.0 370.0 123456 1.00 (calculated air-line distance is 1917.13nm)
Auxiliary engine(s) - 2.00 [t]
- . > \. J
.\-+-/_I Fuel Type 5[%] H20[%] |Visc.[c5t] |Dens.[kg/m’] EDM Consumed[t]
DMX - 0.10 0.1 0.1 50.0 234567 2.00
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Trial results: manual collected data are not worse than autologged
once, just less frequent

_m Navigator Insight | Autologger Navigator Insight | Autologger

FOC/nm

FOC/day

Speed

Weather

Operational Profile

ME load distribution

all modes

sailing only

all modes

sailing only

all modes

sailing only

sailing only

0.173

0.157

17.4

36.7

4.2

9.7

max 6.bft

41% sailing
levelled out

0.174

0.162

17.2

39.7

4.1

10.2

max 6.bft

36% sailing

very detailed

0.146
0.138
47.8
49.3
13,6
14,9
max 7.bft
Judged by speed
levelled out

0.150

0.142

46.0

50.4

12.8

14.8

max 7.bft

Judged by speed

very detailed
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Unique way of avoiding double reporting for the crew if operator
and owner are both using ECO Insight / Navigator Insight

r==rr—n i " — -
i R Explore single vessal - Insight s Ranking of vessals  Explore single vessal - Insight
b Joscmawsne 0 Wlocsamsimai ane & ] g fommaene 0 Wovemnd e e 8 ]
=] =] 1 = [-]
e n - - e B U » - -
e g || - - R - -
— - m = A - [ ] -
e - 5 e = 5 |
TR " T e — — Tenc i Pl R —
TSR EETIITIERCA
Crr—— e T e —
=]
— = o
i I T S .
T B - e
m

Operator System Owner system

— Event data mapping

Here you tan specify the mapping, i.2. on-the-fly transformation of event deta for the pariner server.
Data Operator Chwiner
mmmmmm - off [ —
Siige and bice: varater () OFF ahwys receivng
mmmmmmmm {znapshat) ersfe O ahweys receiving
loadngdsts ~ dwaysrecs g Transder
NNNNN 2 urmapped hartered
oee urvrepped Cithers (Trare
coastal legs urrmapped Cihers (Coast)
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Agenda

Why Fleet Performance Management?

What to measure / which KPIs?

Which data to collect and how?

Which systems to integrate and why?

How fast could we be?
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The solution is flexible to cover different vessel types in your fleet

“Low investment” candidate vessels (e.g. chartered in
ones, 31 party managed ones)

= Low-cost, quick data acquisition using Navigator Insight Integrated onshore access
software e.g. on bridge, in engine room and ship office

= One performance view of whole

“High investment” candidate vessels (own ones with fleet independent of data

sensors) collection method

= Navigator Insight for event reporting + automatic data = High level of quality and
acquisition based on sensors and hard wiring with transparency incl. automated
automatic data collection system reporting

= Less burden on crew by not
introducing any additional processes
(rather replacing)

"
| MAREN SERVER

11
- = No onboard training needs

ECO Insight
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The solution is flexible to cover different vessel types in your fleet

Environmental PDF push re-

push reports ports (voyage,
(ESI, MRV) weekly, etc

Onshore

Browser based Analytics
dashboards 4 REIERR e workbench

o
Global AIS Global ship Satellite VPS fuel <
feed registry weather samples o
S
c
3
ECO Insight @
Fleet Performance System!
c
v Hull & Engine & Fuel Environ- 8
oyage Propeller Systems Quality ment c
~
S
h=4e)
g9
Navigator Insight S— Technical
onfigurable .
onshore Push message Operations
service Agents

Voyage Log Abstract (XLS push report)

Vessel configuration

Navigator Insight
Onboard

Event data Snapshot data

1 next module: Operations (port performance, schedule integrity etc.)
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Agenda

Why Fleet Performance Management?

What to measure / which KPIs?

Which data to collect and how?

Which systems to integrate and why?

How fast could we be?
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Taking the DNV GL Performance Management offering is the
fastest track for a leading solution

Project logic

» Kick off workshop will give

Contract signed A system overview and who does
Master data collection & gy what until when in the coming
entry weeks

Kick Off Workshop A

« Master data are entered into

Onboard version server from DNVGL
distribution

« In parallel the board version can
be send to the vessels

Onboard activation

Daily reported data

review - If both done, the board versions

can be activated

Opt.: historic data migra-

tion to EI dashboards . .
« Dashboards will only be activated

EI Dashboard activation .
A after data collection works

Office training and go live A « Historic data migration as

optional step

« Office training of key users will
mark official go live

NI: data collection system Navigator Insight, EI: fleet performance portal ECO Insight
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DNV GL provides the fastest way to an industry leading
performance management

Speed

Low CAPEX

Benchmarking

Advanced
Analytics

Advanced

Emission Mgmt.

Predefined, industry best practice dashboards
Hosted web based portal with a user friendly layout
Easy to roll out onboard solution

Use the existing processes in your shipping company
No additional IT or hardware investment onboard
Flexible subscription based pricing

Own vessels, vessel groups, fleet
AIS data from the world fleet
Weather and Fuel quality benchmarks

Highly precise ship model with CFD computations

Enabling viable hull fouling prediction and good
normalization of measured data

Comprehensive collection of environmental relevant data
onboard (emissions, disposals, ballast water, sludge, etc)

Data feed to NGOs and regulators possible (e.g. CCWG, ESI,
CSI, EU-MRV)
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More then 200 shipping companies and 2.500 vessels trust in our

performance solutions

Selected references ECO Solutions

Ahrenkiel Shipmanagement

Anglo Eastern

APL

BW Gas ASA

Claus-Peter Offen

Columbia Shipmanagement (Deutschland)
COSCO Container Lines Co., Ltd.
Costamare

CSCL China Shipping Container Lines Ltd.
DSME Korea

Geden Lines

Godby Shipping AB

Hamburg Sued

Hansa Shipping

Hapag-Lloyd AG

Harren & Partner

Hbegh Fleet Services AS

Hyundai Heavy Industries (HHI)

Hyundai Merchant Marine (HMM) }}
N nepTUNE LINES THENAMARIS

HOEGH AUTOLINERS

Jingerhans Maritime Services
Masterbulk Pte. Ltd.

Meyer Werft Papenburg (Yard)

MSC Shipmanagement Ltd.
Norddeutsche Reederei H. Schuldt

NSB Niederelbe Schiffahrtsgesellschaft
NSC Schiffahrtsgesellschaft

Ocean Shipmanagement GmbH

Oshima Shipbuilding

Peter Dohle

Reederei “"Nord" Klaus E. Oldendorf GmbH
Reederei F. Laeisz G.m.b.H.

SAL Heavy Lift GmbH

Samos Steamship Co.

Seaspan Ship Management Ltd.
Thenamaris Ships Management Inc.
Torm A/S

United Arab Shipping Company (S.A.G.)

ZIM Inteqgrated Shipping Services Ltd. 4’, \ﬁN

m MASTERBULK  —SAL==

HAMBURG\,RSUD e, China
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http://www.neptunelines.com/

Till F. Braun
Till.braun@dnvgl.com
+49 173 614 1967

www.dnvgl.com

SAFER, SMARTER, GREENER
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