Scope of Research

The scope of researchfocuseson the comprehensionof
existingand previous propulsion systemsin electric trains to
predict the designof future systems Contrastingthe M-2 and
M-8 railcars provides an analysis of the progression of
propulsiontechnology By observingthe operation of the M-2
and M-8 railcars in revenue service and reviewing their
Individual design specifications, an effective comparisor

derives the evolution of the equipment This assessmerit

effectively forecasts the direction of electronic technology
within the upcomingyears The proximity of the New Haven
Lineand its personalimpact madeit a prime candidatefor this
scope of research The New Haven Line welcomesa wide
variety of trainsto run on its four maintracks Thetransition of
the New H a v ebacki®nefleet from M-2 to M-8 has been
iInspirational in analyzing their mechanical operation,
contributionsto the Northeast,andlegacyinther a i | rich
history. The electric propulsion of the M-2 and M-8 railcars
must promisethe timely operationof the New HavenLineand
overcome its curves and speed restrictions without
compromisingoowerful acceleratiorand safety

Methodology

Therate of accelerationis derived from field data collected
In the cab of the KawasakiM-8 railcar In order to maintain a
tight scheduleand prevent the lossof time, the M-8 must be
able to reach its Maximum Allowed Speed (MAS) at the
specifiedrate. During this trial, it appearsthat the engineer
applied a maximum power application When the engineer
appliespower to the train, a stopwatchis activated Forevery
mile per hour the train increasesthe “ | auuitdn isdepressed
on the stopwatch In this case,the train reached 70 MPH,
which meansthat 70 lapswere recorded Eachlap corresponds
to a time interval that is used to calculate instantaneous
acceleration Duringthis trial, the M-8 successfully

U Reflectedthe rated 2.0 MPH/S
U Traveledl.7 milesbetweenHarrisonand Mamaroneck NY
U Timedundera minuteto reachMAS

Microsoft Excelexpeditesthe calculationsand organizeghe
valuesinto atable. Thevaluesare then plotted onto a graphto
create an acceleration curve The field data accurately
representsthe technical specificationof the M-8 railcar The
curve createsa picture that describesthe physicalnature of
the M-8 accelerationand revealsthe speedat which the M-8
beginsto loose its tractive effort, or ablility to accelerate A
usefulfeature of the field data and its curveis the verification
of the M-8 ability to meet its expectedperformance It also
shows how effective the AC traction motors acceleratethe
train.
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M-2:
Firstrevenuerun in April 1973

Producedby GeneralElectricTransportationSystems
162HPDCMotors (648 HPtotal per car)

Speedcontrol by a camshaftresistancerelay-logic system
24 of 244 rallcarsremainin revenueservice

U Producedby KawasakHeavylndustries
U 265HPACMotors (1060HPtotal per car)

‘ drive usinginsulatedGateBipolar Transistor(IGBT)nverters
U 405total railcars 190 pairs and 25 unpowered single units have
beenacceptedfor revenueservice

The SURE way!

Significance

Therall network in the Northeastremainsa critical artery of
the United States Timeis moneyon the railroad In fact, when
the flow of transportation is interrupted, it beginsto effect
economicactivity. Reliableaccelerations criticalto preventing
the disruption of a t r a tinme. Brequently, rail traffic Is
burdenedwith speedrestrictionsthat disturb pace Whenthe
seasons change, they are subject to chaotic wheelslip
conditions that create dangerous stopping conditions The
right of way between New Yorkand New Havenspansacross
72 miles Its curves, existing infrastructure, and high traffic
demandsconstantly bounce the trains between high speeds
and restrictive speeds The optimization of accelerationand
traction performance is achieved through advancementin
propulsiontechnology A detailed analysisthat exploresthe
evolution of the New HavenLine equipment providesa forty
year design history and insight on future designs and
demands As there is currently a demand for electric train
procurement in the WNortheast, this project proves the
Importance of investing development efforts into our
transportation infrastructure The continuing developmentof
highlyefficient electricmotorswill proveto be a noble assetto

future railcarandlocomotiveprocurements

Looking Forward

The original goal of the research was to explore the
feasibility of implementinglinear motor technologyinto the
propulsion system of a train. If proven feasible, this would
transformthe designof the traction motors without any major
modificationsof existingrailroad infrastructure The 10-week
span of this project revealed the extraordinary complexity
behind the traction control of railcars Additionally, it
uncoveredthe intricate procurementprocessthat requiresan
adeptunderstandingof railcarspecificationsTo move forward
with the research field data describingthe tractive effort and
power performanceof the railcarmay predict the succes®f a
future designimplementinglinear motor technology
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