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SUPERYACHTS

ENERGY LABEL FOR

SUPERYACHTS

While each yacht is unique, their
use turns out to be quite similar

Bound to be launched in November this year during METSTRADE and The Superyacht Forum, the
Yacht Environmental Transparency Index (YETI) is in a crucial fleet review testing phase for arriving
ata YETI 1.0 version. YETI will not only enable rewarding serious efforts of reducing environmental
impact, but it will also define a new arena for the yachting sector to compete on in delivering the
most environmentally friendly operating yachts for their clients.

t started with a Christmas card in 2018, that Bram Jongepier
from Dutch superyachtbuilder Feadship sent to his peers in the
yachting industry with the request to help finding “YETI": the
Yacht Environmental Transparency Index. The responses were
very enthusiastic, which led to a meeting in March 2019 at the Fead-
ship-De Voogt offices to discuss this YETI idea.
Jongepier shared his challenges as a designer to showcase clients
how much better a new concept design would be compared to the
status quo. Great concepts mostly ended up being judged by their
economic cost alone. Unfortunately, there was no reference for the
ecological side that could indicate the benefits versus costs and as
such, help make a more informed decision. The attendees con-

firmed that the yachting sector needs a standardised way of com-
paring yachts on their environmental credentials.

Collaborative approach

A Joint Industry Project (JIP) for developing YETI was agreed upon
and would be organised through the new collaborative platform
Water Revolution Foundation. This Foundation had been founded
just a few months before with the main mission to tackle the envi-
ronmental impact and drive sustainability in the global yachting
sector.

The YETI JIP team is international and consists of eleven major
yacht builders, four naval architects, one marina and refit facility

Photo: YETI intends to be indifferent to a yacht's size or top speed; it rewards its efficiency (photo Jeff Brown).
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and three Dutch research and knowledge institutes. They are:
Abeking & Rasmussen, Baglietto, Benetti, Damen Yachting, De
Voogt Naval Architects, Delft University of Technology, Dykstra Na-
val Architects, Feadship, Fincantieri Yachts, Heesen Yachts, Lateral,
Liirssen Yachts, MARIN, MB92, Oceanco, Royal Huisman, Sanloren-
zo, TNO and Vitruvius.

Life Cycle Assessment approach

Like Water Revolution Foundation’s Yacht Assessment Tool, YETI is

based on the principle of Life Cycle Assessment (LCA). This ap-

proach takes into consideration the:

e Upstream process: impact from raw materials extraction, trans-
portation and manufacturing;

e Core process: impact from the construction phase;

e Downstream process: impact from the operational phase, in-
cluding maintenance and spare parts, as well as end-of-life.
LCA is being promoted as a leading approach for the yachting sec-
tor to ensure that the choices made to reduce environmental impact

are indeed leading to an overall environmental improvement. Only
optimising the operational phase is not enough and could lead to
just moving impact from one phase to another without really tack-
ling it. YETI will therefore be under continuous development, and is
likely to come with updates over time, working towards covering the
entire life cycle.

Operational profile

The first version of YETI focuses on the operational phase, reflect-
ing yachts’ long lifespan and fairly well available and verifiable

YETI 1.0 flow chart (by Vino Peeten).

data. To make a realistic assumption on the lifetime impact of a
yacht, one needs to know how a yacht is actually being used. This
is not always in line with how it has been designed. In fact, while
each yacht is so unique, their use turned out to be quite similar.

We proved this through analysing a large quantity of AlS data (auto-
matic identification system, compulsory on all large yachts). Out of
almost 300 years of operational data from 109 yachts, a standard-
ised, parametric operation-
al profile was determined
with time and speed distri-
bution, where speed was
found to be related to wa-
terline length. As expected,
yachts tend to spend little
time at speed (only ten per
cent) and spend most of
their time in port (56 per
cent) and at anchor (34 per
cent). The use of an opera-
tional profile is the main
difference with the Energy
Efficiency Design Index (EEDI) approach, which only looks at a sin-
gle sailing condition.

Yachts spend
ninety per cent of
their time In port
and at anchor

Propulsion

The propulsive energy is determined by combining the speed-power
curve of the yacht (validated by sea trials) with the operational pro-
file. A standard sea margin of fifteen per centis added to represent
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Scheme for the Life Cyle Approach.

fouling and weather resistance. This energy demand is supplied by
the main engines or generators (user input, choice between diesel
direct or diesel electric), which returns fuel use, urea use and emis-
sions when combined with factory engine data, validated by bench
tests.

The effect of sails has been integrated using a mathematical rep-
resentation of average wind power, using the EEDI methodology for
wind-assisted ships. This resulted in a sailing yacht dividing the
time at main cruising speed partially in motor sailing condition, par-
tially sail-only and partially motor-only.

YETI allows for the comparison of the overall environmental impact
of displacement yachts, fast yachts and sailing yachts, with most
common powering systems such as diesel direct, diesel electric
and hybrids.

Hotel power

The objective, transparent determination of hotel power, has proven
to be very difficult. Yards and designers use different methods and
experiences to size the generators on board. This topic is being ad-
dressed within the YETI JIP, and is expected to result in a standard-
ised, simplified load balance. Currently, the YETI 1.0 calculator
works with the unvalidated user input of electric hotel power, heat
hotel power and condition dependent loads like stabilisers, naviga-
tion/steering equipment and manoeuvring thrusters.

Similar to the propulsion power demand, the hotel power is com-
bined with the standardised operational profile to yield generator
fuel use, urea use and emissions.

Energy efficient options
The aim of YETI is to recognise yachts with reduced environmental

impact due to their general design (such as good naval architecture

or systems) or additional technical features in the power supply

system. The options currently incorporated in the YETI tool are:

e Main engine PTO (so called hybrid propulsion, allowing the main
engine to provide hotel power instead of the generators);

e Underwater exhaust (NO, emissions are partially absorbed by
sea water);

e SCR(selective catalytic reduction, Tier lll exhaust cleaning sys-
tem);

e DPF (diesel particulate filter, exhaust soot reduction technol-
ogy);

e Solar cells;

e Battery banks (functioning as peak shaver or cycling on genera-
tors);

e Waste heat recovery (providing heating energy to various sys-
tems).

These options allow for higher overall tank-to-wake efficiency and/

or fewer emissions, resulting in less environmental impactin a

yacht's operational phase.

Shore power

Since yachts spend a lot of their time in port, the use of shore pow-
er and the average energy mix of the local grids of the most visited
marinas, have been considered as well. Clean shore power will
therefore be important. However, not all ports have sufficient shore
power in the first place, depending on the required hotel power de-
mand. To provide a realistic value for the availability of shore power,
a survey was conducted among yacht captains and marinas. This
has resulted in an exponential function describing the probability
that shore power is available, which is used in the YETI tooling.
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Impact

The use of fuel, urea and shore power, including their upstream im-
pacts as well as downstream emissions coming from the exhaust,
determine the environmental impact of the yacht's operation. To
quantify and totalise these, standardised specific impact values are
used based on the international ReCiPe method, from the ecoinvent
database and expressed in ecopoints. When combined with the
consumption and emission values of the yacht, the total impact is
calculated. At the same time, the user gains insight in which factors
create most impact, main engine or generator, CO, or NO,, etc.

Overall scoring and ranking

The process described above will yield a single value of the impact
of a yacht. A logical result is that the impact of a larger yacht will
be higher than that of a smaller yacht, which leads to the effect
that the best yachtis no yacht at all. To make YETI independent of
size, the functional unit of gross tonnage (GT) is being considered.
This would mean that a large yacht to which much attention is giv-
en to reduce environmental impact will indeed have a better score
than a small yacht, which was not designed to be environmentally
friendly. The use of GT as a functional unit is currently being veri-
fied by the JIP in a fleet review this summer, in which as many
yachts as possible are being reviewed using the YETI 1.0 calculator.

The analysis of the results will show whether GT is fit to be used as
a functional unit.

As soon as the functional unit is validated, a ranking system can be
designed, for example using a five-star rating scale. The aim is to
have this work completed before the end of 2021. Stay tuned!

Robert van Tol

Executive Director Water Revolution
Foundation,
robert@waterrevolutionfoundation.
org

Bram Jongepier

Senior designer at Feadship and
chairman YETI Joint Industry Project,
bram.jongepier@devoogt.feadship.nl

forces with you to ensure the safety of your workforce at all levels, from the people in the field to senior management.
After all, successful incident management requires everyone involved to know their role and responsibilities during an
incident, which is only made possible through practice and experience with the support of the organisation.

SOFTWARE CMS

Our Competence Management
System covers the end-to-end
competence assessment process,
including comprehensive data/
evidence storage and audit
capabilities, all required by
international accreditation

It is often difficult to get insights into the
skills, competencies and certification of
your crew. Most of the time this infor-
mation is located in different systems
not connected with each other or even
in Excel sheets at different locations. So, bodies.
how do you know at a glance that your
crew is certified and competent for the
job? RelyOn Nutec offers digital solutions
to help you with your compliance and
competence management challenges.

INTERESTED?

+31(0) 181 376 600
booking@nl.relyonnutec.com

CREW COMPETENCIES

For over 35 years RelyOn Nutec has offered safety training to the maritime, offshore and wind industries. We join
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The Training Manage-

ment System gives you

full visibility and tracks your
employees’ training compliance

levels according to your internal or
external regulations. You can manage
the administration, documentation
and reporting of training, including

the delivery of e-learning courses
efficiently and effectively.

www.relyonnutec.com
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