ROTCH ’ A touch of class

Proven Innovative Tugnology



FOREWORD

After more than ten years operating experience with the Rotor®Tug it is necessary and fair to the Industry to
make a comparison between the major types of Azimuth driven tugs in to-days market.

The Azimuth Stern Drive Tug (ASD) with two(2) Azimuth units installed in the stern of the tug. In addition
to this a box keel is installed from the bow until at least past amidships.

The Tractor Tug with two Azimuth propulsion units mostly installed just forward of the tugs accommodation
in the underwater part. A skeg is installed in the aft ship for course stability and for generating indirect
towing forces.

The Rotor®Tug with three Azimuth Thrusters installed in a so called isosceles triangle, with two units as
per the Tractor tug configuration and one in the aft ship. The latter is placed in such a position that the
towing point is directly in the heart of this thruster.

The Comparison Table is based upon Azimuth (f.i. a Voith Schneider type) Tugs with the same bollard pull (BP)
and standard design/specification. Purposely built tugs have been omitted from this comparison.

We consulted experienced Masters, with long term records on various types of tugs, but also by asking other
experts, about the differences between the different types of tugs. The results have been put into the comparison
table in contrasting colours.

Highlighted are certain characteristics by using artist impressions. Not only the operators, but also the objective
interesting parties will notice that the Rotor®Tug is the safest, most versatile and best maneuvering tug in today’s
market.

The Rotor®Tug does not need a box keel or a large skeg, which only proofs their value in a dynamic function,
but at low speeds (whilst doing the so called berthing and un-berthing duties) just slows down the capabilities
of such a tug. The advantage of the Rotor®Tug is that her skeg is replaced by the third Azimuth Thruster in




fact creating an active skeg. Due to this configuration no bow-thruster is needed and the position of the main
engines is such that very short shafts are needed to drive the thrusters.

Regretfully we cannot show you all the advantages the Rotor®Tug has. One aspect we like to highlight anyway,
with a Rotor®Tug it is possible to switch from indirect towing to direct towing without resulting into a so called
negative pulling force on the towed object, which is normally the case when using an ASD and or Tractor tug.

Active operations over the last ten years has taught us that the Rotor®Tug causes less casco damages to towed
objects and to her own hull compared to all the other types of tugs being used in the world. This boils down to
the opportunities in maneuvering the Master’s have when getting into a so called tight spot.

Economically we compared the fuel consumption of a couple of ASD tugs and a couple of Rotor®Tugs with the
same installed kilowatts(horsepower)over a minimum period of two years. The results are such that both type of
tugs are consuming the same amount of fuel in an equally comparable operation area.

Practically the Rotor®Tugs is three tugs in one i.e.

a. when loosing aft thruster control, she is still a so called Tractor with at least 65% of her total bollard pull,

b. when losing one of her forward thrusters she can keep on operating as a so called single docking module,
c. last but not least she can still operate on only the stern thruster with at least 33% of her total bollard puill.

In view of the above dry-docking can be postponed to a convenient time to the Owner and clients.

Heavy fendering forward as well as aft, plus a double equal towing capability astern and on the forecastle deck
makes this tug the best in the redundancy category. For your reference we have included a variety of Rotor®Tug
designs. Finally, | like to thank you all whom were involved editing and putting their knowledge and experience
into this comparison table.

Rotterdam, May 1, 2010
A.(Ton) M. Kooren

Chairman




Comparison table based on experience with the mentioned Tug types at same Bollard Pull (BP)

ASD - 2 azimuthing propellers

Tractor Tug - 2 azimuthing propellers

Rotortug - 3 azimuthing propellers
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AZIMUTH STERN DRIVE TUG

Tractor Tug (f.i. VS)

-

Draught > 75 BP

less than Tractor Tug more than Rotor®Tug

more than ASD and more than Rotor‘E’Tug

2 | Draught < 75 BP less than Tractor Tug and Rotor®Tug more than ASD and more than Rotor®Tug
3 Safe towing points 1 safe towing point at the bow 1 safe towing point at the stern 2 safe towing points at stern as well as bow
4 Towing over stern risk of capsizing by girting safe
5 Towing over bow safe not possible safe
6 Push/Pull good, safe over the bow good, safe over the stern
7 Safe connecting to stern of
speeding ship in waves and  [We[elelo=FEINeI= Rip=Nol0)1) good, safe: if waves not too high
current
8 Safe co nneqtlng to bow of unsafe, due to less control
speeding ship in waves and ; good, safe over the stern
with waves on aft deck
current
9 BP sideways (pushing with . -
the side) limited BP limited BP
10 | Side stepping approx 3-4 knts approx 3-4 knots
" Towline control at mooring in | only in line with tow line due to one end only in line with tow line due to one end
confined or restricted areas | propeller configuration see fig. 1 propeller configuration see fig. 1
12 | Towline control at narrow goes outside path width need to reposition goes outside path width need to reposition
passages see fig. 2 see fig. 2
13 | Positioning in (;urrent without not possible fig. 3 not possible fig. 3
force on townline
14 - good, less when speed decreases, risk of
Escort capabilities good, less when speed decreases capsizing at high speed (10 knots)
15 | Propulsion or winch brake - . o )
down when towing assisting strongly restricted assisting strongly restricted
16

Behaveour in swell during
assistance

risk of propeller ventilation fig. 4

no propeller ventilation fig. 4

[l = Negative

[ = Limited M = Positive

[ = Not possible

Rotor®Tug

less than ASD and less than Tractor Tug

more than ASD and less than Tractor Tug

safe

good, safe over bow and stern

good, safe over bow

good, safe over stern

high, approx 80% of max pull

high, approx 6-7 knots

good, high pulling in any direction (rotoring)
due to unique triangle thruster configuration
see fig. 1

stays within path width no need to reposition
see fig. 2

good, thruster configuration makes dynamic
positioning possible. Fig. 3

good, also when speed decreases

still 66 pct BP, good maoeuvrability or via other
winch

good, no propeller ventilation. Extra: ability for
wave damping with fwd thruster units during
pushing fig. 4






RT60-28
RT60-32

RT60/80-28

HARBOUR ROTOR®TUG CAPABILITIES:
- “Rotoring” = advanced manoeuvring

Harbour/Coastal - Speed: 12 knots

60T BP

RT80-28
RT80-32

Harbour/Coastal - Bollard pull: 80 tons

80T BP - Harbour assistance over bow and stern

RT110-37E

Escort/Multipurpose - Improved towing capability
110+T BP

MAIN PARTICULARS:
- Length over all:

- Beam, moulded:
-Depth:

-Draft:

60-80 TBP

28.00 metres
11.50 metres
3.30 metres

5.95 metres




RT80-32

HARBOUR/COASTAL ROTOR®TUG:

- “Rotoring” = advanced manoeuvring

- Speed: 12,5 knots

- Bollard pull: min. 80 tons

- Harbour assistance over bow and stern
- Improved towing capability

- Safe Escorting steeringforce +90 tons

MAIN PARTICULARS:
- Length over all:

- Beam, moulded:
-Depth:

-Draft:

80+ TBP

32.00 metres
12.00 metres
4.40 metres

6.10 metres




RT110-37E 110 TBP
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ROTOR ESCORT TUG CAPABILITIES: MAIN PARTICULARS:

- Safe Dynamic Escorting - Length over all: 37.00 metres
- “Rotoring” = advanced manoeuvring - Beam, moulded: 14.50 metres
- Speed in excess of 15 knots -Depth, moulded: 5.65 metres
- Escort steering force in excess of 150 tons -Draft, extreme: 7.25 metres

- Bollard pull in excess of 100 tons
- Improved towing capability

- Harbour assistance over bow and stern



Innovative
PARTICULARS Tugnology
LENGTH, OVERALL — 37.00 metres
LENGTH, WATERLINE — 34.13 metres
BEAM, MOULDED - 14.50 metres
DEPTH, MOULDED - 5.65 metres
DRAFT, MOULDED — 4.00 metres
DRAFT, EXTREME — 7.25 metres
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ALL-ROUND PULLING & PUSHING

Phone: +31 (0) 10 201 0 040
Boompjeskade 123 P.O.Box 22002 Fax: +31(0) 10 214 1 677
3011 XE Rotterdam 3003 DA Rotterdam E-mail: info@rotortug.com



