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LNG is seen as key component in future fuels [

Hydrogen

) i vessels on order in all

‘ 4 segments
Synthetic diesel '
‘ i ¥ Presently there are 16

LNG tugs in operation
. and 2 under
Ammonia construction world-
| wide

LNG or Diesel

2020 2050
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World 15t LNG powered escort tugs (2014) id
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Challenge with LNG tug designs
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RULES FOR CLASSIFICATION OF

i& Ships / High Speed, Light Craft and
Naval Surface Craft

DNV PART 6 CHAPTER 13

NEWBUILDINGS
SPECIAL EQUIPMENT AND SYSTEMS — ADDITIONAL CLASS

Gas Fuelled Ship Installations

JANUARY 2013

This chapter has been amended since the main revision (January 2013), most recently in July 2013.
See “Changes” on page 3.

The electronic pdf version of this document found through http:/Avww.dnv.com is the officially binding version

The content of this service document is the subject of intellectual property rights reserved by Det Norske Veritas AS (DNV). The user
accepts that it is prohibited by anvone else but DNV and or its licensees fo offer and/or perform classification. certification and/or
verification services. including the issuance of certificates and/or declarations of conformity. wholly or partly. on the basis of and’or
pursuant to this docnment whether free of charge or chargeable, without DNV's prior written consent. DNV is not responsible for the
consequences arising from any use of this document by others.

Ignition Source

* Ventilation
* Flammable w/ air

Natural Oxygen
Gas
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Launching at Sanmar Shipyard 2013

1

85 m3 Isolated tank
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Delivered to Equinor for long term TC
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Performance data [

]

Spark ignited LNG engines offers;
= Low documented methane slip
= 25% reduction in CO2 emissions
= 95% reduction in NOx emissions

Similar ramp up times and acceleration compared to MGO.

High engine efficiency ~ 50%

Opex cost;

v" Annual added cost is around EUR 25k per year above MGO on main engines
v" Annual added cost is around EUR 25k per year for the LNG system
v’ Fuel cost has been around 20% lower than MGO

Capex cost;
v around 25% higher than MGO
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Operating LNG tugs

Engine RPM 1000 and consumption
v Bunkering approx.

once per month

v" Clear check lists and
crew training (-163 C)

Operating Cost

v’ Condition based
monitoring of equipment
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v' Slightly highter opex than

MGO systems
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Power %

Op cost DKK/h Cons LNG kg/h Cons MDO kg/}; Speed kts Gen el power kW

6650 1970 79 20.2 987
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Consumption and emissions LNG Tu

Consumption and emissions @ 1200 running hrs/yr
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Questions




