
Rob Robins
Bay Diesel & Generator

rob.robins@baydiesel.com
757.485.0075

New Technologies in Tug 
and Tow Industry

http://rds.yahoo.com/_ylt=A0PDoTEW_6FM00kAuvejzbkF/SIG=12d2l5t3i/EXP=1285771414/**http%3a//rigtransport.com/transport/images/barge-towing.jpg


http://www.deere.com/


Category 1 Category 1 –– less than 7 liters / cylinderless than 7 liters / cylinder
-- 60 to 5,000 HP60 to 5,000 HP

Category 2 Category 2 –– 7 through 30 liters / cylinder7 through 30 liters / cylinder
-- 1,400 to 5,000 HP1,400 to 5,000 HP

Category 3 Category 3 –– greater than 30 liters /cylindergreater than 30 liters /cylinder
-- 5,000 to 100,000 HP5,000 to 100,000 HP

Marine Diesel Engine Categories
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Caterpillar Engines
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Tier 3 Tier 3 –– January 2012January 2012

Tier 4 Tier 4 –– January 2014January 2014



-- Electronics Electronics 
-- Precisely controlling Precisely controlling 

fuel delivery and air fuel delivery and air 
managementmanagement

-- Fuel DeliveryFuel Delivery
-- Injecting fuel in a Injecting fuel in a 

series of series of microburstsmicrobursts, , 
pre, during and post  pre, during and post  
combustion, providing combustion, providing 
maximum power and maximum power and 
fuel efficiency with fuel efficiency with 
minimum emissionsminimum emissions

Tier 3  Engine Improvements
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Tier 3  Engine ImprovementsTier 3  Engine Improvements

-- Air ManagementAir Management
-- Cross flow cylinder heads, Cross flow cylinder heads, wastegatewastegate turbochargers and variable valve timingturbochargers and variable valve timing
-- Larger Larger aftercoolersaftercoolers to provide cooler intake air temperaturesto provide cooler intake air temperatures
-- Variable geometry turbochargers and Cooler Exhaust Gas RecirculaVariable geometry turbochargers and Cooler Exhaust Gas Recirculation (EGR)tion (EGR)

http://upload.wikimedia.org/wikipedia/commons/b/b7/Turboexternalgate.jpg


•• Particulate Matter Filter (PMF)Particulate Matter Filter (PMF)
–– ActiveActive
–– PassivePassive

•• Selective Catalytic Reduction (SCR)Selective Catalytic Reduction (SCR)
–– Ammonia, UreaAmmonia, Urea
–– ReductantReductant injectioninjection
–– Produces Nitrogen and WaterProduces Nitrogen and Water
–– 90% reduction in 90% reduction in NOxNOx

•• Diesel Oxidation Catalyst (DOC)Diesel Oxidation Catalyst (DOC)

Tier 4
After treatment Technologies



•• Removes Particulate Matter through physical filtrationRemoves Particulate Matter through physical filtration
•• Uses hot exhaust gas to regenerate and clean the filterUses hot exhaust gas to regenerate and clean the filter
•• Difficult to regenerate properly with variable duty cycles of maDifficult to regenerate properly with variable duty cycles of marine rine 

applicationapplication
•• Needs ULSD fuelNeeds ULSD fuel
•• Must be regenerated properly or it will clogMust be regenerated properly or it will clog
•• Cost $100,000 for a 2,000 HP engineCost $100,000 for a 2,000 HP engine

Particulate Matter Filter (PMF)
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•• Eliminates Eliminates NOxNOx using a chemical reactionusing a chemical reaction
•• ProsPros

–– Effective at eliminating 90% of Effective at eliminating 90% of NOxNOx when used properlywhen used properly

•• ConsCons
–– Cost, $450,000 for a 2,000 HP engineCost, $450,000 for a 2,000 HP engine
–– Size, 2 times the displacement of the engineSize, 2 times the displacement of the engine
–– Maintenance, is there UREA available where you operateMaintenance, is there UREA available where you operate

Selective Catalytic Reduction  (SCR)



•• It is a commercial marine diesel engineIt is a commercial marine diesel engine
•• It was manufactured between 1973 and the last Tier 2 model year It was manufactured between 1973 and the last Tier 2 model year 
•• It has power at or above 600 kilowatts (800 HP)It has power at or above 600 kilowatts (800 HP)
•• It has a displacement of less than 30 liters per cylinderIt has a displacement of less than 30 liters per cylinder
•• It is installed on a vessel that is flagged or registered in theIt is installed on a vessel that is flagged or registered in the United StatesUnited States
•• EXEMPT if your company has annual sales less than $5,000,000 EXEMPT if your company has annual sales less than $5,000,000 

EPA Marine Remanufacture Program



EPA Marine Remanufacture Program



•• Cylinder packs, turbo or blower, injectors and charge air coolerCylinder packs, turbo or blower, injectors and charge air cooler
•• Turn in paperwork to kit supplier for EPA registration and stickTurn in paperwork to kit supplier for EPA registration and stickerer
•• Adds 20Adds 20--30% to your overhaul cost30% to your overhaul cost
•• NREC, EMD, GE for EMD enginesNREC, EMD, GE for EMD engines
•• CAT for their own enginesCAT for their own engines
•• EPA webEPA web--site has a listing of all approved kitssite has a listing of all approved kits

Kits



EMD  EMD  -- 16 645 E 716 645 E 7



UnknownsUnknowns

•• Who is policing this EPA, USCG, ABS?Who is policing this EPA, USCG, ABS?
•• When will the EPA catch up?When will the EPA catch up?
•• Ultra low sulfur diesel Ultra low sulfur diesel –– June 1June 1stst, 2012, 2012

–– Loss of power?Loss of power?
–– Increased fuel consumption? Increased fuel consumption? 



Looking AheadLooking Ahead
•• Need additional space on tugs for systemsNeed additional space on tugs for systems
•• Fuel economyFuel economy
•• PaperworkPaperwork
•• Exhaust sampling, monitoring and recordingExhaust sampling, monitoring and recording
•• Fuel sampling Fuel sampling 
•• More expensive enginesMore expensive engines
•• More complex and sensitive enginesMore complex and sensitive engines

–– Low tolerance for dirty fuelLow tolerance for dirty fuel
–– Sensitive to back pressure changesSensitive to back pressure changes

•• Less options on engine adjustmentsLess options on engine adjustments
•• OEM or EPA kits only on overhauls and OEM or EPA kits only on overhauls and maintenaincemaintenaince



Looking AheadLooking Ahead
•• Where will my vessels be operating?Where will my vessels be operating?

–– INTL, CA, TX, NYINTL, CA, TX, NY
•• No used engines or rebuilds on reNo used engines or rebuilds on re--powers or new powers or new 

construction unless up to current tierconstruction unless up to current tier
•• Is there room on my vessel for a post treatment system?Is there room on my vessel for a post treatment system?
•• Are there any State or Federal funds available?Are there any State or Federal funds available?



Bottom LineBottom Line

Get to know this guy!
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QUESTIONSQUESTIONS

THANK YOUTHANK YOU
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