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Onboard Energy Audits to Limit Fuel
Costs and Emissions

e This special service is provided to meet
the following objectives:

— Reducing rationally the fuel costs;

— Reducing rationally the atmospheric
emissions;
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Onboard Energy Audits to Limit Fuel
Costs and Emissions

« The TecnoVeritas Energy Audit Surveyors will survey the
vessel identifying no-cost , low-cost energy saving techniques

that can be implemented right way.

« Other opportunities are also identified, being subj ected to a
technical and economic project, that is to be submi tted to the

client for evaluation.
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Onboard Energy Audits to Limit Fuel
Costs and Emissions

» According with the specialist cruise vessel magazin e Fmsa

the major cruise companies such as Carnival saw its fuel costs
iIncrease 33 percent last year; Royal Caribbean’s bi  lls rose 25
percent.
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Onboard Energy Audits to Limit Fuel
Costs and Emissions

"The Commission's new strategy to reduce ship
emissions gives the maritime Industry a timely
opportunity to improve its green credentials,” EU
Environment Commissioner Margot Wallstrom said
In a statement:

— The bill's main thrust is to reduce the sulphur con tent of
marine fuels from the current average of 2.7 percen t or
27,000 parts per million (ppm):"By contrast, petrol for cars
contains around 50 -ppm of sulphur, which causes
acidification of moisture Iin the atmosphere;

— The new law would impose a 1.5 percent sulphur limi  t for all
seagoing vessels in the North Sea, English Channel and
Baltic - areas where sulphur dioxide (SO ,) contributes to
acid rain which damages forests and lakes in the No  rdic
region.
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Onboard Energy Audits to Limit Fuel
Costs and Emissions

According to the draft law, there would be a 45 per  cent premium
for the 1.5 percent sulphur oil, adding 50 euros pe  rtonne to the
current price for heavy fuel oil of 110 euros ($110 .2);

The overall increase in capital and running costs f or the shipping
Industry would be between three and 14 percent, the
Commission estimated. But the measures would improv e the
lot of people suffering from asthma, bronchitis and heart
disease.

The Commission also proposed a push for tougher int ernational
emissions standards at the International Maritime O rganisation,
the United Nations agency which governs world shipp Ing.
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Onboard Energy Audits to Limit Fuel
Costs and Emissions

 Only a small part of the energy embarked is effecti  velly used
for propulsion and power;

* Most of the energy consumers are not energy efficie  nt as they
should,;

« Equipments are often operated_ out of their optimum efficiency;

« Some equipments are not adequated to the service co  ndition
required;

e Systems often work out of their optimal range, lead Ing to poor
performance;
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Emissions Energy Relantioship

« According with the EU Commission decision n°156/200  4/CE the
CO, emissions originated per ton of HFO and MDO are as
follows:

— MDO 3209.271 kg of CO , / TON

_ HFO 3109158 kg of CO , / TON
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Onboard Energy Fluxes

Exhaust
gases

18-22%

Radiatio
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temperature
heat sources 100 %
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Ship Energy Audit

 The shipboard energy audit objectives are:
— To identify all the energy inefficiencies;

— To identify all energy recovery/conservation and
optimisation opportunities;

— To evaluate technically and economically all the po
solution leading to energy conservation and optimis
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Some points that are worth to check!

» Auxiliary Diesels engines are very often operated b  elow 50% load, for
reasons of safety or tradition?

A Diesel alternator presents a higher specific fuel consumption when
operated at low loads than when operated above 80%, clogging the
turbochargers diffusers, piston rings, deterioratin g the specific fuel

consumption and its capability to develop the maxim um power,

 The emissions increase drastically, specially when operated with MDO
or HFO;

 The maintenance expenses increase exponentially for low loads.

 We check the engine performance, its capability to deliver the power

required, the vessel electric load for each vessel mode of operation.
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Some points that are worth to check!

« When you buy a ship project, the shipyard will sell you the
cheaper cooling water system, i.e., a big sea water circulating
pump and a small central heat exchanger;

e So you will pay less on the first investment but yo u will be
paying through all vessels life;

« We check, the central cooling system, recalculating the heat
exchangers, and by introducing a variable speed dri  ve to
control the water flow, and adding some more plates , you can

recover as much as 50% of the energy actually spent on your
cooling water system. This is a lot of money, and m uch less
pollution.
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Some points that are worth to check!

* Most ships are presently experiencing a number of f  ailures on
theirs electronic control and navigational systems;

 Power gquality is intimately related with these fall ures, that in
Mmost cases are recurrent;

 Power quality is checked and technical solutions ar e

presented.
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Use of energy on board, and its
optimisation;

Estimates of cargo tank heat and its
optimisation;

Engine optimisation (Sulzer RTA's, MAN
ME, and MCE);
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Some usual “hot points " we check

* Vessel performance at sea, TecnoVeritas has been do ing work
on comparing sister vessels performances at sea for the GMM,
PETROGAL and P&O.

e Vessels hull painting schems, propeller polishing e tc have
been investigated to cut operation costs.
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Energy audits and management

Organizations achieving the greatest results have:
e A top-down commitment to energy management
A commitment to continuous improvement

« Embraced an approach that integrates energy managem  ent
across all aspects of the business

 Management systems in place

A system to regularly assess _ and track energy performance

» Set measurable performance goals
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The energy audits cycle
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Ship Energy Audit Development

* Preparation of intervention;
 Onboard intervention;
« Data analysis;

« Energy audit reporting;
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Preparation of intervention;

* Analysis of the ship systems such as:
— Electricity generating plant;
— Electricity distribution system;
— Power quality;

— Main consumers and their operation profile;

— Definition of a matrix of action;
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Onboard intervention;

 Measurements at the matrix of action;

* Fuel consumptions, energy consumptions;

» User consumptions and their operation profiles load diagrams;
o Specific fuel consumptions;

 Energy balances;

« Efficiencies and identification of possible improve ments;
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Data analysis;

« Evaluation of the potentials for energy optimisatio n;

e Technical and economical analysis of the proposed a ctions /
projects of energy optimisation;
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Energy audit reporting;

e Conclusions
e Recommendations

» Targets of energy reductions
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Time to carry out the audit

« Typically an energy audit is dependent upon the shi o
type, size ,data organization on board and systems
to be audited,;

« Three to five working days, are usually required fo r
measurements and data gathering for two energy
auditors;

e The final report is usually submitted within one
month after the audit.
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About the staff

 The energy audit will cover also, auxiliary as well as
main propulsion machinery;

 Energy audits are performed by sea related engineer
surveyors;

« All engineer surveyors are adequatelly trained and
fully equiped for the inspection survey.
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Propulsion plant audit

* Diesel engine performance

« Specific fuel consumption

e Turbocharger performance

* Propeller Performance

« Hull efficiency

« \Waste heat recovery plant performance

Our surveyors are MAN B&W certified engineers!
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Energy quality measurements

Power factor at various
locations;

Reactive / Inductive
power

Power versus time
profile;

Power quality, harmonics,
flickering;

Micro cuts
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Typical inspection results

[Z02,0°C

Equipment:

[150,1°C

Main Boiler swicth
board MB1-345

Problem:

116,2°C

L1 phase overload

Action according

73.1°C

with MIL-STB-2194SH:

Immediate action

30,3°C
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TV Consulting:

e TV Consulting:

IS a different kind of consulting firm, offering advanced
cross-disciplinary competence within management and
technology. Our consulting approach reflects the new
risk agenda in high-risk and capital-intensive industries.
We have a firm base in TV's strong technological
competencies, internationalexperience and unigue
Independence as a foundation. Our consultants serve
International clients from locations in UK, Sweden,
Australia, Dubai, and the USA.

» a different approach for a new reality:
TV CONSULTING
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The Energy Audit Staff

— All energy audits are performed by Marine Engineers
usually in teams of two persons;

— Some of them, are ex surveyors from major classific ation
societies;

— All of them have at least an Honours degree in mari  ne or
mechanical engineering;

— Our Principal surveyor has more than 20 years exper ience
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The Energy Audit Staff
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Some of our clients

» Wartsila Diesel Finland

« P&O

« GMM USA

» Petrogal Tanker Fleet Portugal
« US Sea Lift Comand USA

» Borealis Sweeden

e S.M.International Portugal

e Gas Mar Portugal
 Transalta Energy Canada /Australia
o Carnival Cruises UK/USA

» Helespont Corporation Greece
 Waysbell Panama

info@tecnoveritas.net
2009/7



Thank you very much for your attention. In case you
would like to receive detailed information or arran ge
for a meeting please contact us.

Our Contacts:

Phone (24h) +351 919 69 69 68

Phone (9:00 to 18:00) +351 261 819 819
Fax: +351 261 819 820

Email:

Info@tecnoveritas.net

jorge.antunes@tecnoveritas.net
Web Site;

www.tecnoveritas.net
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