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Dual-Powered Locomotive

2003 Dual-Power feasibility Study

• Considerations:

• Service Expansion - New Routes

• Ridership Growth

• Replacement of aging Diesel Locomotives

• High Density Multilevel Fleet 

• Seven of Twelve Lines Non-Electrified but >50% Existing 
Catenary Infrastructure

• Conclusion:

• Dual-Powered Locomotives are feasible with today’s 
technology for system wide operation
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Background



Dual-Powered Locomotive

• Exceeds ALP-44 and approaches ALP-46 (“ALP-45”) performance in 
electric mode

• Matches PL42-AC performance in diesel mode

• 2 high speed engines 

• Provide a fast load rate for acceleration

• Space & weight reduction

• High capacity - 1000 kW  HEP (Twelve Multi-level capable) 

• AC propulsion & adhesive weight increases traction 

• FRA 238 & EPA Tier III compliance

• Will meet the ARC tunnel fuel tank requirement for compartmentalization 
of 400 gallons or less.  Total capacity 1600 gallons.

• Equipped with an on-board fire suppression system.
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Overview



Dual-Powered Locomotive

• Base Order is 26 ALP45DP

• Contract has options for 63 Additional ALP45DPs

• NJT partnered with Agence Metropolitaine de Transport (AMT) to share 
the engineering costs.  AMT is purchasing 20 ALP45DPs

• First 3 ALP45DPs (1 AMT and 2 NJT) scheduled for delivery for testing in 
the 1st quarter of 2011. 1 NJT to Pueblo for testing.

• First revenue train is contemplated for end of 2011 on the M&E.
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Overview - Continued



Dual-Powered Locomotive

• Maximum design speeds: 125 mph in electric mode

100 mph in diesel mode

• Maximum power at wheels: 5,360 HP in electric mode

3,600 HP in diesel mode

• Starting tractive effort: 71,000 lbs

• Length over couplers: 72’ 0”

• Width: 9’ 8”

• Height: 14’ 6.4”
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Major Characteristics



Dual-Powered Locomotive

• Improved acceleration over existing diesel locomotives

• High speed Caterpillar engines offer improved performance for passenger 
operations as opposed to our current medium speed EMD engines
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Diesel Mode Performance
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Dual-Powered Locomotive

• Dual Powered Locomotive acceleration will fall between that of the ALP44 
and the ALP46 Locomotives
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Distance vs. Time
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Electric Mode Performance

*ALP44 shown for reference only.  The ALP44 
cannot support HEP for 8 Multilevel.

*



Dual-Powered Locomotive

• Operational flexibility  (can operate over the entire NJ TRANSIT system)

• Fuel savings by taking full advantage of the catenary system

• Twin-engines offer redundancy, low noise & fuel savings

• 110-125 mph NEC operation - Pending

• Can “self-rescue” an Electric mode failure by utilizing Diesel mode

• Each axle individually powered allows for wheel differential on same truck

• Diesel engine starting system requires no starting motors

• Drive units are interchangeable with the ALP46

March 2009

Operating Advantages



Dual-Powered Locomotive

• Will be used to replace aging existing diesel locomotives

• Allows NJ TRANSIT to develop operational experience with the Dual 
Power capability in advance of opening ARC
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Conclusions



Dual-Powered Locomotive
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Time-Line

Warranty completion32014

Warranty2013

Production completion 32012

Revenue service start4

Prototypes scheduled for Pueblo testing 1
2011

Final Design Complete12010

Preliminary Design Complete2

1
2009

Board approval - NTP (Notice To Proceed)32008

Bombardier Selected as the Builder4

Advertised RFP 2
2007

Industry Review3

Specification Development1
2006

EVENTQTRYEAR



Dual-Powered Locomotive

• Rear Steps or proceed as PL42AC

• Clean Cab Radio Required by Communications Department

• Mode Change (Remote from Cab Car)
• Outline Drawing Review

Discussion Points
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ALP45DP
Preliminary Layout



Clean Cab Radio



Fire Suppression System



Fire Suppression System



Fire Suppression System



Remote Mode Change (from Cab Car)



Remote Mode Change (from Cab Car)



Remote Mode Change (from Cab Car)
Remote Mode Change Operation Active When Stopped



Remote Mode Change (from Cab Car)
Mutlilevel                        - Comet IV



Remote Mode Change (from Cab Car)
Comet V


