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ASCO DA GAMA
" is aluxurious 27
_yearsold vessel
"~ withaloyal
“clientele. The

: actual'shlp owner Mystic
.~ Oceandecidedto keepthe
vesselin service on the most
~ “desired destinations, like the
- Heritage Fjords of Norway
- and the Baltic, where the most
stringent air pollution
regulations are in force.
Looking forward, and
. . considering the near future
air pollution regulations
underMarpol, namely the
NOXx emissions and EEXI,
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itwas decided to perform
a study on how that can be
achieved for the next 10

to 15 years.

As a consequence, the vessel
received a number of high
tech improvements to
become compliant with Tier
l1I-NOx, Digitalisation and
Sewage for the Baltic Sea
operation (MEPC.227(65)),
and Slick hull paint.

With these improvements

a new opportunity for the
vessel successful operation
around the world is possible.
The vessel received a new
notation from the class,

20 YEARS DELIVERING

e WORLD CLASS ENGINEERING SOLUTIONS

e COST EFFECTIVE SOLUTIONS

the EGCS (SCR).

This project is considered

a good example of circular
economy applied to shipping
industry, and a good example
to follow. Instead of
dismantling a superb cruise
vessel like VASCO DA GAMA,
dismantling related emissions,
originated by scrapping
(consequent melting of steel),
were avoided, along with the
waste of a vast quantity of
other materials.

Also, this project proves that
existing vessels are not

INNOVATIVE SOLUTIONS

e QUALITY POLICY

VASCO DA GAMA

In compliance with Marpol NOx Tier lli

—

condemned to be scrapped,
but being revamped in all
environmental aspects,
namely emissions, sewage,
energy consumption, and
passenger comfort, can
compete with new built
vessels on the same grounds,
resulting in a more sustainable
cruise shipping activity:

® The fuel efficiency
increased 6%, therefore » 7 H .
LY r, =y -

T0 MARINE AND POWER INDUSTRIES
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Dedicated to innovation

accounting for a reduction of CO2
emissions of about 6% too.

¢ NOx emissions (compliant with
Tier lll) had a decrease of 82%
regarding the original emissions.
¢ SO2 emissions had a decrease
of 81.5%. The project was based
on extensive marine engineering
studies, closely monitored by the
class (LR), obtaining the new
notation EGCS (SCR).

The vessel arrived to Lisbon on
December 2020 and at LISNAVE
Shipyards on the 1st January
2021, for drydocking and initiation
of the project. Inmediately,
despite Covid-19 constraints, the
project was initiated "full ahead".
The engine room was Laser
scanned and the studies of
accesses initiated while
calculations based on the engines
exhaust gas flowrates were
running in parallel. Once the five
independent housings spaces
were identified, their housings for
the new catalysts were defined,
their construction started, and
engine room cutting initiated.

tability calculations for
S the 5 housings (each of

5 tonnes), and DB urea
bunker tank, were running in
parallel, with other project
activities like new bunkering
stations, digitalisation system
for performance monitoring using
the TecnoVeritas own cloudbased
software BOEM.
On the 22nd of June the vessel
returned to water, for sea trials,
during 6 days trip from Setubal
to Amsterdam.
While catalysts works were on
progress, the vessel had three
engines overhauled, receiving
the components that needed

to be replaced according to
NOx Code, as well as two new
turbochargers, and overhauling
the others. The systems and
the project were surveyed

and approved by LR, and
emissions were tested
independently by ECOxy from
Norway, for Norwegian Maritime
Authority. ECOxy performed
the measurements during

the sea trials.

study, that the payback time is

less than one year, provided the
pandemic allows.
The present project is a novelty in
terms of circular economy, and its
dimension. The systems installed
were capable of achieving NOx
values well below the Tier lll limit,
on the original vessel SULZER
ZA40S engines (pre-2000). All the
five catalysers are by themselves
unique pieces, their design was
made to achieve extremely low
NOx emissions, while keeping
the exhaust gas pressure drop
to a minimum, and their operation
controlled based on artificial
intelligence, so that the five
Selective Catalytic Reactors, are
continuously optimised in terms
of their individual performance
to minimise the consumption of
urea, and therefore complying
with the future ammonia slip
regulations, so that constitutes
is an innovation. The operation
of the catalysers is optimised
by considering the inlet air
temperature, the engine load,
the fuel quality, and supported
by a feedback control loop that
dynamically and optimally adjusts
the reactors operations.
Scrapping decisions have >

I t was found from the viability
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¢ CO2 EMISSIONS REDUCED BY 6%
* NOx EMISSIONS DECREASED BY 82%
® SO2 EMISSIONS ELIMINATED BY 81,5 %

Mpotumo KUKAIKAG
olKovopiag amo

tnv Tecnoveritas

£0a oTn YEVIKH TayKOopIa
M poomadeia va peiwdouv

01 pUTTOI TWV TTACIWV Yia TNV
TIPOOTACIx TOU EMBAPUPEVOU TIEPI-
BdaAAovTog, Ta TEPICTOTEPA KPATN
HE MPWTEPYATEG Ta BOPEIOEUPWTTIA-
Ka, omwg n NopBnyia kai n Aavia,
kaBwg ka1 Ta BaATikd, EaBovia, Ae-
Tovia ka1 AiBouavia, éxouv B€ael
oe 10U TN vopoBeoia Marpol Nox-
Tier 1l mou €xel emBdaAel o IMO kai
aQopd TIG HEIWPEVEG EKTIOUTIEG
agpinv pUNWV oTNV atpéodalpa.
H ouppéppwon pe Ta MPOTUTIA TOU
mapandvw Kavoviopou mpdyuari
EMPEPEI amo TEXVIKIG Amoyng
a&loonpeinTn e€oikovépnon oTnv
KaTavaAworn Kauaipou Tou TTAoiou,
HEIVOVTAG ONHAVTIKA TO AEITOUPYI-
KO KOOTOG, TO OTT0i0 EMWPEAEITAI
o mAolokTriTNG. Oca mAoia €xouv
vaurnnyneei perd 1o 2000 prropouv
Va EMOKENTOVTAI avevoxAnTa Ta
povadikd ¢iopd Tng Noppnyiag kai
TOUG EEXWPICTOUG TOUPICTIKOUG
TIPOOPICHOUG TNG BaATikrig ©dAao-
0gag. Ooa woTéo0 £X0uV KAeiaEe!
TNV MPWTN EIKOCAETICO 0Tn 6AAacoa
0a mpémel va GUPHOPPWOOUV Ape-
oa, kaéwg amé Tnv 1n lavouapiou
2023 TiBeTal o€ 10XU TO VEO KAVOVI-
oTIKG TAQio10 Kal oTa uTTéAoITTa eu-
PWTIAIKA Aipavia. Z& auTé To mAai-
a10, n Tecnoveritas pe £€dpa Tnv
MoptoyaAia kai IBpUTH TOV 3pa
Jorge Antunes, Tou d100£Tel TTOAU-
XPovn TIEipa o€ KAIVOTOPEG AUOEIG
OTa CUCTHHATA EAEYXOU TWV TTACIWV
Kai 1I31aiTEPAa GTOV TOPEA TWV KAUTi-
Hwv, el pEAETHOEI Kal TTapaydyel
éva oAokAnpwpévo cuoTnya ana-
VTWVTAG OTNV EMEPXOUEVN TTPOKAN-

on. Méoa 010 2021, Kail 0€ XpOVO  »

VASCO DA GAMA: The first successful

shipping circular economy example

- P

.-AS THE TIME GOES BY, WE KEEP OUR DEDICATION TO

INNOVATION, AND TO OUR CLIENTS AND PARTNERS
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This project proves that
existing vessels are not
condemned to be scrapped,
but being revamped

in all environmental aspects
can compete with

new built vessels

e FUEL EFFICIENCY INCREASED 6%

TECNOVERITAS e MONITORED BY LLOYD’S REGISTER

been made, mainly based on the
environmental considerations,
namely by making shipowners to
believe that their ships cannot be
environmentally competitive, being
this instigated by ship building,
banks and engine manufacturers.
This project has proven that Marpol
Tier lII-NOx level of emissions can
be achieved by a 27 years old
vessel, at controlled costs, and that
their environmental performance
can be as good, or even better than
many recently built vessels.

In the present project, no EIAPP
certificate issued, although NOx
regulations, namely Tier lll, were
achieved and officially confirmed
for the Norwegian Maritime
Authority, therefore proofing that
EIAPP certificates should also be
awarded to vessels equipped with
exhaust gas cleaning systems, like
M/V VASCO DA GAMA.

herefore, providing
T evidence that it’s possible
older engines to comply with
NOx emission standards.
This matter has been responsible
for the dismantling of many
vessels, that if environmentally
revamped could have their
operational life extended for some
years more. Scraping and recovery
of the materials will originate a
huge carbon footprint that will
take a long time to become nil.
A consortium formed by
TecnoVeritas and Lisnave
Shipyards is now offering similar
turnkey solutions, including the
vessel digitalisation and energy
optimisation (considering
the coming EEXI regulations),
therefore making possible to
extend the profitable operation
life of many existing vessels,
mainly cruise vessels allowing their
operation in the most preferred
touristic spots, complying with
the stricter air pollution regulations
(namely Tier Il1).

e OBTAINED THE NEW NOTATION EGCS (SCR)

PEKOP TTapd TOUG TTEPIOPICHOUG
TNG mavanyiag, eykaracrabnke oTo
vaurmyeio Lisnave Tng AicaBdvag
M€ amoAuTn emITUXia TO WG AVW
guornua oto VASCO DA GAMA.

H moproyaAikn mAoiokTriTpia Mystic
Ocean, Tou Mapadooiakd uloOeTel
TIG MO OUYXPOVEG TEXVOAOYIKEG AU-
O€IG OTOV OTONO TNG, UTTOPEI vVa uTTE-
pPNPaveUEeTal yia To 27XpOVO Kpoua-
TiepOTA0IO TNG, KAOWG amoTeAE(
TO TMPWTO TTAPASEIYHa EMITUXOUG
KUKAIKA G OIKOVOHIaG TNG EYXWPIaG
Vaunnyikng fiopnxaviag mou avoi-
Y€1 TOV 3POHO Kal yIa T EMOPEVA
TPOTLEKT.

‘Evav Xpovo HETA TIG EpYacieg Tou
UTTEOTN WOTE VA EVAPUOVITETal PE
Ta véa mpotuna Tou IMO, karaypd-
Pel EEAIPETIKEG EMBOOEIG TTIEPVW-
VTag EMITUXWG TOUG AUCTNPOUG
eAéyxoug Tng Norwegian Maritime
Authority kai au§avovrag €101 ToV
XPOvo {wng Kal AeIToupyiag Tou.
E1d1kdTepa, £xel onNUEIWOEI EEOIKO-
voéunon otV KaTavaAwon Kauaoi-
Hou KaTtd 6% AOyw Tng av&nong
TNG OEPHIKHG anédoong Tou Xpnai-
HomoloUEVoU Kauaipou, ueiwan
TNG EKTTOUTAG TWV YEVIKWV pUTTWV
KaTd 82% Kai Twv punwv SO2 Katd
6%, TIPOG IKavoToinaon T600 TG
TAOIOKTHTPIAG ETAIPEIOG 000 Kal
TWV EKACTOTE AIHEVIKWV APXWV.

Ta oTadia Tou TPOTIEKT MAPOUaTId-
Covrai amd Tov 8pa Jorge Antunes
aT0 apBpo mou maparideral. Me Tnv
id1a emTuyia 8a prropouace emiong
vVa EQUPHUOCTEI OTA IEPICTOTEPT E-
mpBarnyd mhoia ENANVIKWV CUPQE-
POVTWV TTOU £XOUV VauTinyneei mpiv
T0 2000 Kai eival apkeTd. MNa nepio-
gdTEPEG MANPOPOPIEG UTTOPEITE VA
pag ouvavrioete ora Mooeidwvia
KQI GUYKEKPIJEVA OTO TIEPITITEPO
1.368 (Tng Moproyaliag) oTov exO¢-
ol1akd xwpo Metropolitan Expo. ©a
Xapoupe va aag AUooupe omoladn-
TIOTE ATTOPIa KaI Va oag Tapousid-
ooupe TN perétn Tng Tecnoveritas
OXETIKA pE TN Xprion udpoyovou a-
vTi diesel péow evég ouyxpovou ou-
OTHHATOG TTOU £XOUHE AVATITUEEL.

MEET US AT POSIDONIA 2022 o PAVILION 1.368
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SHIP REPAIRS & REFIT

Despite your deviation, is your safest and most
reliable investment for marine solutions to any
issue concerning ship’s repairs and refit

OUR OBJECTIVE is to serve you on
a cost effective way with quality and
respect to the ECO SYSTEM

and ENVIRONMENT

MSC-PORTUGAL.COM

P

NAVAL ARCHITECTS CONSULTANCY - MARINE CLAIMS UNIPESSOAL LDA

Praga D. Maria Il. N° 101, 1E 4900-489

Viana do Castelo | PORTUGAL
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WHAT WE DO

NAC-MC

PORTUGAL

Repairs and conversions
Design / architectural drawings / specification
Asbestos /-removal and disposal / eertification
Insurance policies / placing and:marine claims

WBS installation / implementation of current rules for
control of emissions / Tier iii

Towage from / to your home port

Reliable shipyards representation which respect
customer's budget and schedule

@ (+351) 258 404 M1 /920 565 060 (24/7)

@ marinesolutionsconsultancy@outlook.com



