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What you have always wanted to knowWhat you have always wanted to know
about idling locomotives………about idling locomotives………

...……But were afraid to ask....……But were afraid to ask.

                                        ZTRZTR
                                                                                 Control Systems                                                                                 Control Systems



What I hope to leave you with todayWhat I hope to leave you with today
is……is……

°° An understanding of some of the complexitiesAn understanding of some of the complexities
involved with shutting down and restartinginvolved with shutting down and restarting
locomotives.locomotives.

°° How technology has helped to automate theHow technology has helped to automate the
performance of this task and turn it into a win-winperformance of this task and turn it into a win-win
situation.situation.

°° Some thoughts regarding Some thoughts regarding sharing the costssharing the costs of the of the
     benefits to be reaped     benefits to be reaped

°° One easy way to protect your investmentOne easy way to protect your investment



Let’s start with some commonLet’s start with some common
ground……….ground……….
°° Shutting down locomotives, when they areShutting down locomotives, when they are

not being utilized, saves money and reducesnot being utilized, saves money and reduces
emissions.emissions.

Now if we are all in agreement with this,Now if we are all in agreement with this,
then why are we here?then why are we here?



The answer is………The answer is………

°° Shutting them down is not theShutting them down is not the
problem!problem!



The problem lies in …..what happens The problem lies in …..what happens afterafter you you
shut them down….or try to get them to restart.shut them down….or try to get them to restart.



Some detrimental incidents that canSome detrimental incidents that can
arise while locomotives are shutarise while locomotives are shut
down include……down include……

°° Batteries drainingBatteries draining
°° Coolant leaking into the cylinderCoolant leaking into the cylinder
°° Engine becoming “Cold Soaked”Engine becoming “Cold Soaked”
°° Outside temperature dropping belowOutside temperature dropping below

freezingfreezing
°° The Dump Valve dumping the coolantThe Dump Valve dumping the coolant



ManuallyManually restarting a locomotive engine, can restarting a locomotive engine, can
in itself be a challenge…….in itself be a challenge…….

°° Some locomotives can be 30 to 40 years oldSome locomotives can be 30 to 40 years old
°° Dealing with a variety of different enginesDealing with a variety of different engines
°° Horsepower ranges from 1000 to 3000+Horsepower ranges from 1000 to 3000+
°° Differences in starting systemsDifferences in starting systems
°° Unknown condition of batteriesUnknown condition of batteries



Successfully automating the process was complex andSuccessfully automating the process was complex and
required a microprocessor based product like……required a microprocessor based product like……

SmartStartSmartStart



SmartStartSmartStart was designed to meet stringent was designed to meet stringent
objectives…… Included among these was theobjectives…… Included among these was the
need to……need to……

°° Determine if the locomotive should or could beDetermine if the locomotive should or could be
shut down.shut down.

°° Protect it while it was shut down.Protect it while it was shut down.
°° Be able to reliably restart it.Be able to reliably restart it.
°° Perform all of these tasks safely.Perform all of these tasks safely.
°° Be durable enough to live in this environmentBe durable enough to live in this environment
°° Report on how well it performed its job.Report on how well it performed its job.
°° Provide the user with information not just data.Provide the user with information not just data.
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So how hasSo how has  SmartStartSmartStart  been doing?been doing?
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P o rt C oquitlam  A u to -S to p /S tart L ifetim e F u el S avin g s to 2002-09-30
T o tal 2,914,557 g allo n s b y 38 u n its o ver averag e 5.30 years each

A t $1.29 p er g allo n , a to tal o f $3,759,778.53 h as b een  saved

0
10,000
20,000
30,000
40,000
50,000
60,000
70,000
80,000
90,000

100,000
110,000
120,000
130,000
140,000
150,000
160,000
170,000
180,000

1

2

0

3

1

2

0

8

1

2

3

7

1

2

3

8

1

2

3

9

1

5

4

6

1

5

7

9

1

5

8

0

1

5

8

2

1

5

8

3

1

5

8

9

1

5

9

1

1

6

2

0

1

6

2

3

1

6

2

4

1

6

3

4

1

6

8

5

3

0

0

0

3

0

0

1

3

0

0

2

3

0

0

3

3

0

0

4

3

0

0

5

3

0

0

6

3

0

0

7

3

0

0

8

3

0

0

9

3

0

1

0

3

0

1

1

3

0

1

2

3

0

3

1

3

0

6

2

5

7

1

2

5

7

1

3

5

7

1

4

5

7

1

5

8

1

3

8

8

2

0

4

L o co m o tive  U n it N u m b e rs

G
al
lo
n
s 
o
f 
F
u
el
 S
av

ed
 p
er
 U

n
it

Fuel S aved Fuel W asted



SmartStartSmartStart  has saved our users millions and we’re stillhas saved our users millions and we’re still
counting…..counting…..

°° Actual Fuel SavingsActual Fuel Savings on  on SmartStartSmartStart equipped locomotives operating equipped locomotives operating
on a Canadian  road:on a Canadian  road:

              (Does not include any savings from their active manual shutdown policy)(Does not include any savings from their active manual shutdown policy)

°° Number of locomotives tracked                              38Number of locomotives tracked                              38
°° Average period per locomotive                                  5.3   Average period per locomotive                                  5.3   
°° Total fuel savedTotal fuel saved                                  2,914,557                                   2,914,557  
°° Average fuel saved per locomotive                   76,699  Average fuel saved per locomotive                   76,699  lons
°° Average fuel saved per locomotive per year    lonsAverage fuel saved per locomotive per year    lons

°° At about a buck a gallon for fuel At about a buck a gallon for fuel …………not a bad payback!not a bad payback!

          And….think of the reduction in emissions!And….think of the reduction in emissions!

Class 1 railClass 1 rail

yearsyears
gallonsgallons
gallonsgal
gal14,471  gal14,471  



°°

2,914,557 Gallons Saved2,914,557 Gallons Saved
4 Gallons Per Hour at Idle = 728,639 Hrs. of Reduced Idle Time4 Gallons Per Hour at Idle = 728,639 Hrs. of Reduced Idle Time

A two cycle engine produces 800 Grams of  A two cycle engine produces 800 Grams of  

728,639 Hours of Reduced Idle X 800 Grams  728,639 Hours of Reduced Idle X 800 Grams  

582,911,200 Grams/454grams per lb. = 1,283,945 lbs./2000 lbs. per ton =582,911,200 Grams/454grams per lb. = 1,283,945 lbs./2000 lbs. per ton =

         642 Tons of          642 Tons of NOxNOx or 17 Tons Per Locomotive or 17 Tons Per Locomotive

17 Tons/5.30 Years = 3.2 Tons per Locomotive Per Year17 Tons/5.30 Years = 3.2 Tons per Locomotive Per Year

NOx per hour at IdleNOx per hour at Idle

= 582,911,200 Grams of NOx= 582,911,200 Grams of NOx



How do weHow do we
compilecompile
thesethese
statistics?statistics?



Now think ofNow think of
the potentialthe potential
for trackingfor tracking
emissionsemissions
reductions,reductions,
credits, etc.credits, etc.



What is preventing systems such as What is preventing systems such as SmartStartSmartStart from from
being applied to locomotives?being applied to locomotives?

°° The 3 M’sThe 3 M’s
°° MoneyMoney
°° ManpowerManpower
°° MotivationMotivation

°° Given that Money can usually solve items two and threeGiven that Money can usually solve items two and three
….the question then is how do you get the funding?….the question then is how do you get the funding?



One way to ask your Federal, StateOne way to ask your Federal, State
or Local Government to Assistor Local Government to Assist

°° Obviously there are benefits to be gained byObviously there are benefits to be gained by
all of these organizations as well.all of these organizations as well.

°° But like any good business person, they wantBut like any good business person, they want
to get a high return on their investment.to get a high return on their investment.



There have been several concepts put forth toThere have been several concepts put forth to
accomplish this type of funding.   accomplish this type of funding.   
add another that may be of interest.add another that may be of interest.

Shared SavingsShared Savings

Here is how it would work…Here is how it would work…

To that list, ITo that list, I



Initial System Costs per Locomotive (With Volumes)Initial System Costs per Locomotive (With Volumes)

°° SmartStartSmartStart System Costs System Costs
°° Remote Monitoring CostsRemote Monitoring Costs
°° Installation CostsInstallation Costs

Approximately $15,000Approximately $15,000



Historical Annual Payback in Fuel SavingsHistorical Annual Payback in Fuel Savings
Alone….Alone….

$14,471$14,471
(Based on 38 systems monitored for 5.3 years)(Based on 38 systems monitored for 5.3 years)

Let’s be conservative and use $6,000 AnnuallyLet’s be conservative and use $6,000 Annually
in our scenario………in our scenario………



The Arrangement……..The Arrangement……..

°° The locomotive user/owner would be funded the fullThe locomotive user/owner would be funded the full
amount up front.amount up front.

°° The funding government body would receive $3,000 perThe funding government body would receive $3,000 per
year from the recipient on the investment over a five yearyear from the recipient on the investment over a five year
period.period.

°° At the end of five years, the cost to the fundingAt the end of five years, the cost to the funding
government body to support emission reductions wouldgovernment body to support emission reductions would
be the cost of money.be the cost of money.

°° The cost per ton on NOx reduced is minimal.The cost per ton on NOx reduced is minimal.



The Win-Win...........The Win-Win...........
°° Locomotive User/OwnerLocomotive User/Owner

- No initial outlay of capital- No initial outlay of capital
        - System pays for itself out of actual fuel savings- System pays for itself out of actual fuel savings

- Owns the equipment and reaps - Owns the equipment and reaps allall savings after the savings after the
                   fifth year.   fifth year.

°° The Funding AgencyThe Funding Agency
           - Reduction in emissions           - Reduction in emissions
           - Payback on investment           - Payback on investment
           - Minimal cost per ton of NOx reduced           - Minimal cost per ton of NOx reduced



Now you may be thinking.........Now you may be thinking.........

        HmmmmHmmmm.....sounds good.....but then how do I.....sounds good.....but then how do I
protect my investment?protect my investment?

   After all..............   After all..............

This guy’s Irish...... and it is St. Paddy’s Day!This guy’s Irish...... and it is St. Paddy’s Day!



Now think in terms of:Now think in terms of:
     -     -  Wireless Remote Downloading of InformationWireless Remote Downloading of Information
        from the Locomotive        from the Locomotive

     - GPS     - GPS

     - Geo Fencing     - Geo Fencing

     -  Secure Access to the Information over the Web     -  Secure Access to the Information over the Web

We have been.............We have been.............



Operations Center Service

Satellite Link

   Transmission Path   Transmission Path



Access through the InternetAccess through the Internet



Performance at a Glance……….Performance at a Glance……….





GPS Latest Position........GPS Latest Position........



GPS Historical View......GPS Historical View......



In closing, I would like to say that ZTRIn closing, I would like to say that ZTR
Control Systems has been in the businessControl Systems has been in the business
of making the reduction of emissions aof making the reduction of emissions a
win-win situation for locomotive ownerswin-win situation for locomotive owners
and the environmental community, forand the environmental community, for
over 15 years.  over 15 years.  
and to offer solutions that will continueand to offer solutions that will continue
this tradition. Let us know how we canthis tradition. Let us know how we can
help.help.

Thank YouThank You

We plan to stay the courseWe plan to stay the course
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