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Repower of Old Mississippi Pushboats

Situation Analysis:

Due to the fact that the pushboats have old EMD or GM engines and
old gearboxes installed on board, the companies at the waterway have
high diesel fuel and lube oil consumption, as well as problems with
spare parts — low availability and high cost.

Estimated Fleet:
100 tugs, with 2-3 props. with 2-3 engines ranging from 1000-3000 hp
per engine.

Project Basis:

The companies may repower the fleet with new marine diesel engines
and gearboxes in the meantime they can build new ships specially
adapted to the Parana-Paraguay river.

For this analysis, the pushboats are classified in two types of
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The Hidrovia Parané-Paraguay is the most
Important waterway after the Amazonas river In
South America.

This is the most important waterway because more
than 6 millon tons of bulk, general and liquld cargo
are shipped by barge to or from Argentina, Brasil,
Paraguay and Uruguay.

There are more than 1000 barges on the Hidrovia.

There are more than 100 workboats, divided
between pushboats and auxiliary tugboats working
at the river.

Many of them are old Mississippi pushboats with
old EMD or GM engines with high diesel fuel and
lube-oil consumption.
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=New Orleans Class

®"Baton Rouge Class
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New Orleans Class

=Repower from 2 x 1750 hp to 2 x 2200 hp

=New power plant proposed:

=2 x QSK60-M 2200 hp 1800 rpm + 2 new gearbox.
=2 x KTA50-M2 2000 hp 1800 rpm + 2 new gearboxes
=2 x KTA50-M2 1800 hp 1900 rpm + 2 new gearboxes

Comments: the pushboat will need an engineering evaluation
regarding the current driveshaft and the new propellers.
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General Arrangement of an Old Mississippi Pushboat
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General Arrangement of the Repower of an Old Mississippi Pushboat
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Baton Rouge Class

=Repower from 2 x 2750 hp to 2 x 2800 hp
=New power plant proposed:
=Diesel electric power plant (Siemens-Cummins)

Comments: the pushboat will need an engineering evaluation
regarding the current driveshaft and the propellers
(the propellers may be kept because they only have
to deliver an additional 50 hp to the water).
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Baton Rouge Class
=Diesel electric power plant (Siemens-Cummins)

=The diesel electric power plant consist in:
« 2 electric motors for propulsion 2,08 MW - 900 rpm
« 4 gensets (KTA50-D(M1) + Siemens 1FJ3)
« 2 Masterdrive frequency converters
« 2 transformers with filters for ship consumption

« 1 Principal distribution panel for propulsion and for ship
consumption

Comments: This power plant would use the current gearboxes and
driveshafts.

First Pan-American on &
Radisson Hotel - November 26 - 28, 2008 Montevideo, URUGUAY

Repower of Old Mississippi Pushboats

Diesel Electric Propulsion System Components

Main Diesel —
Generators.

Main Distribution Panel.
Frequency convertors.
Electric propulsion, with
driveshaft and f.p.p.,
c.p.p. or POD systems.
Integrated Monitoring,
Alarm and Control
system.
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Diesel Electric Single Line Diagram
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Duty Cycle for T8
Current Power Plant: 2 x 16-645-F7B EMD 2800 hp

100% EMD's power= 2800 Hp 2087 96 KA
16-645-F78 EMD Fuel Consumption=_ 136,3 galr 2073 gh-h
Tgal= 378541 liters
[ 239 g
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A % [ % HE gt sallons Citeria
145 2 1400 2 1400 a1 13262 355
30 4 2408 4 2408 157 4716 253
11 il 4200 7 4200 274 31.530 253
3 i 4816 B 4816 34 10,060 253
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Fuel 245 micyele
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ufs 638 perton >>33| USD 20,686 per year
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In 1 years >>>>| USD 26.206.857 in 10years
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Lube 0il Consumption Analysis
KTA50-D(M1)

Lube Oil Fiecomendad 15W40 AP Cl-4 PlusiCl-4SL
Ol Pan Volume 261 liters
Change Recomended 250 hs
Haurs of servics peryear 6.720 hs
24 hours
168  hours per week
2 wesks
40 weeksperyear
40 wesks perysar= 6.720  howrs peryesr
Changes per year 27
GonsummLioN mer vear 2021 lilers ner enging
Castperliter 3 USDper liver
Lube Ol cost 21.063  USD per year, per engine
humber of Gensets 4 333> §4.253 USD pervearforallthe engines
Lube Ol Consumpticnin 10 years >>3» $42.527 USDin10vears
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Lube 0Oil Consumption Analy: Espiritu Paraguayo Class
16-645 F7B EMD 2800 hp
Lube il Cansumption 3,22 fters per hou (Data Shest)
Hours of service per year 6.720 hs
CONSUMDLON Ner vear 71638 filers ner engine
Revision with UABL Data
Lube il Cansumption 5 lters par day
1 day 24 haours

120 lers per day
Hours of seruice per yesr 6720 hs
Consumption ner year 93600 litersper engine
0il Change 2.500  liters per engine per year
CONSUMDLON DT Year + il Ciange 36100 fiters ner engine
Costperliter 3 usDperiiter
Lube Oil cost 108.300  USD per year, per sngine
Humber of Gensets 2z 216.600 USDperyearforallthe ensines
Lube Oil Gansumptionin 10 years 333> 2.166.000 USDin10vears

SaYiNgs in Lube Oil CONSUMBLON Ner year === WSh132.347

Savings inLube il consumation in 10 vears === WEW 1.323.473
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Project Summary
usb
KTA50M2 1200K per ship

New Orleans Class (2 driveshafts)
QSK60M  1400K per ship

Baton Rouge Class (2 driveshaft) 3300K per ship
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Project Savings
Inversion Savings in 10 years

KTASOM2 ~1200K x4 4800K 6800K x 4 28800K
New Orleans Class
QSK60M  1400K x 4

Baton Rouge Class 3300K x5 16500K 6000K x 5 30000K

21300K 58800K
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Delivery of engines and equipment

New Orleans Class 180/210 days

Baton Rouge Class 180/210 days
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Points to be supported along the rivers
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Advantages of Repower with New Marine Diesel Engines and
Gearboxes

=Put the fleet in a new standard
=Lower inicial investments
=Fuel savings than old engines
=Savings in spare parts and maintenance (cost and availability)
=Maintain the same hull with low modifications:
M update driveshafts and the propellers
[V update the propulsion and auxiliary systems
M the operation of the plant is simple and cheaper
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= IPIN

= Universidad de la Marina Mercante

= Siemens

= Cummins, Inc. —Marine Business Unit
= Cummins Argentina

= Cummins Uruguay
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