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Manufacture of a hydrail 
track maintenance equipment 

power car powered by 50/150 kw 
alkaline hydrogen fuel cells

Presenter
Presentation Notes
SLIDE 1:  This presentation describes a hydrogen fuel cell power generation system for us in underground railway maintenance and construction situations where diesel exhaust could be unhealthy for workers.

The slides are furnished by Mr. Dmitry N. Grigorovich, Principal Researcher with the All-Russian Scientific Research Institute for Railway Transportation, whose acronym translates from Russian to VNIIZHT.

VNIIZHT is the Russian Railway branch of the Railway Transportation Scientific Research Institute, a joint stock company.

Mr. Grigorovich is a graduate the Moscow State University of Lines of Communication ("MIIT") with a specialty in automation and telemechanics.

As a general rule, the level of interest in hydrogen technology in the Russian Federation is determined by the price of hydrogen and the cost of fuel elements.
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Background: Russian Federation at 2IHC, DK

At the Second IHC in Herning, Denmark, the Russian Federation
sent nine conferees, including interpreters.
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Presenter
Presentation Notes
SLIDE 2:  Mooresville's association with Russian Rail began in 2006 at the Second International Hydrail Conference.  It was hosted in Herning, Denmark, by the Herning College of Engineering and Business's Hydrogen Innovation Research Center or "HIRC."

Approximately ten countries, mostly European, participated at Herning.

The project that drew so many conferees to a small town in the Jutland Penninsula was what may be the first hydrail commuter rail line in Europe.  At present the project is on hold, caught like so many non-essential projects in the economic down-turn.

The line connect the towns of Vemb and Thybor and a few town in between.  The present direct drive diesel train may be modified to burn hydrogen (now vented) captured from a chemical operation beside the track so that cleaning, compressing and dispensing the hydrogen should be the only energy cost and no incremental carbon is produced.
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Computer-aided design view of the hydrogen power car, 
showing fuel cell locations.

The power car is designed for electric supply during work in tunnels. 
It replaces motor platform MPD-2 and track-laying crane UK-25 which 
used diesel engines, creating dangerous levels of pollutants when working 
in tunnels. 
The hydrail fuel cell power car eliminates diesel use. The associated crane 
is converted from diesel to electric operation, and powered by the car’s fuel 
cells.

Presenter
Presentation Notes
SLIDE 3:  This computer-aided design view shows the basic layout of the fuel cell power car.  It has been designed to replace the electric power generating function of an existing diesel motor platform, which provided both energy for the a track-laying crane and traction to propel it. 

 With the new hydrogen system, traction power comes from the motor platform's traction engines but the electric source is now the hydrogen fuel cells of the separate power car.  Both work operations and propulsion now come from fuel cell power.  The power car relies on the motor platform.  It has no traction motors of its own.
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Electric power from the diesel motor platform MPD-2, is now 
replaced by energy from the fuel cell power car.

Presenter
Presentation Notes
SLIDE 4:  The combination of the fuel element power car and the associated motor platform has been in trial operation since 2008.  If the completed trial is successful, it will go into general production and be used not only in tunnels but also in subway systems all across the Russian federation.

In addition to supplying energy for work operations and motor platform propulsion, the power car is the energy source for illumination of underground work sites.
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track-laying crane UK-25, converted for electric operation

Presenter
Presentation Notes
SLIDE 5:   This is the track-laying crane, powered electrically by the fuel cell power car, and used to lift sections of pre-fabricated track from the cars of the work train and lower them to the track bed.  

Before the fuel cell power car, the crane was powered by the diesel engine on the motor platform.
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Exhaust pollution from motor platform MPD-2 in a tunnel work zone.

Presenter
Presentation Notes
SLIDE 6:   This slide illustrates the importance of the fuel cell power car by showing the accumulation levels of the various diesel exhaust pollution components per unit volume in an underground track-laying setting:  oxides of nitrogen, carbon monoxide, and unburned hydrocarbons.  Maximum permissable concentrations are quickly reached.

Therefore, to make underground work even possible, tunnels had to be force3-ventilated by powerful fans.

But this resulted in the crew having to work in a very cold draft which led to respiratory diseases.  The fuel cell power car greatly reduces ventilation requirements and the draft problem, creating a much healthier underground work environment.
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Methods of refueling of the fuel cell power car :

Hydrogen delivery in cylinders

Hydrogen generation onboard
(using electrolyzer) 

Car refueling using waste H2
from a chemical industrial complex 7

Presenter
Presentation Notes
SLIDE 7:  This slide illustrates the various way the hydrogen can be replenished. 
There is an on-board electrolyzer that can draw power from the grid at night when demand and cost are lowest.  Where cleaned waste hydrogen from chemical plants is available, that can also be used.

The power car has 12 hydrogen cylinders with a combined volume of 650 liters of hydrogen, which at the pressure used is 104 kg.  Experience has shown that to be enough to supply electricty for eight 6-hour shifts.

The VNIIZHT power car is still considered a prototype.  No decision has been made as to whether it will be manufactured for export.

Dmitry N. Grigorovich, Principal Researcher
All-Russian Scientific Research Institute for Railway Transportation
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Post 129323, 
Moscow, proezd Serebryakova, 
building 5, flat 67

Phone/Fax: 8-(499)-180-25-36
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